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KOA SPEER ELECTRONICS, INC.

From

oncept to Reality

Our wide range of passive component solutions

will help you make the leap

Whether you're designing the car of tomorrow or connecting
the Internet of Things, you need cutting-edge product solutions
to bring your design to fruition. At KOA Speer, we're the ideal
partner to help you do just that. Our constantly expanding line
of passive components will give you the solution to make your
concept a reality!

Quality 1St

You expect product quality from any
component that makes it into

one of your designs. But in today’s
competitive global marketplace, there's
so more to the quality equation.

At KOA Speer, our Quality 1st initiative
reinforces our organization wide focus on
== serving you at the highest possible level.

[50 963%:2015 1ATF1654:2016

Our commitment to quality in everything we do is
paying off... in the past two years we've received ten
major customer quality awards. We're the industry’s
most recognized and awarded supplier for achieving
the highest product quality, on-time delivery and
responsive customer service.
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RF73 .. ... ... ... .. Fusing flat chip resistor. . ......... ... ... ... ... .. 76-77
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DN(X). oo Diode terminator Networks . . ... .. 89-90
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PSJ2,PSL2............ Current sensing power shunt . . ......... ... ... .. ... .. 95-96
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TLRH. ... ... . ... Metal plate chip type low resistance resistors . ...................... 107-108
NEWSLP .................. Current sensing chip resistor .. ............... ... . ... . 109-110
SL,SLN, TSL........... Surface mount molded current sense resistors. .. .................... 111-113
SL1,SL2 .............. Surface mount molded current sense resistors . ..................... 114-115
SLW,SLN ............. Surface mount molded current sense resistors . ..................... 116-117
WK73S................ Wide terminal type current sense flat chip resistor. . .................. 118-119
WK73S................ Higher power wide terminal current sense flat chip resistor. ... ......... 120-121
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UR73V................ Low resistance flat chip resistor . . . ........ ... .. ... .. oL 124-125
UR73................. Current sensing chip resistor . .............. . ... ... .. 126-127
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RN41, RM41, RD41. .. ... Fixed carbon fimmelfresistor . . ... ... ... ... ... ... .. L. 139-141
Leaded Resistors ........... ... . ... ... CF o Carbon film leaded resistors. . .. .........ouiie i 142-143
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Z,oJdoo ZEr0 ONM JUMPETS. .« o . vttt e e e e et et 146-147
JLooo JUMPEr WIte . . o 148
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At KOA, we know taking care of the environment is important. That is =
why we have taken the steps to ensure we offer a product that fits your E

needs while adhering to global environmental regulations. In 2006, we

complied with the EU’s RoHS Directive, allowing us to offer products that

are RoHS compliant, and in 2007 we met guidelines outlined in the IT

Products Pollution Control Act for the People’s Republic of China.

In addition, we are now enforcing stricter chemical regulations set

by Europe through watching the chemical input of our products. Our COMPLIANT
laboratory is now ISO/IEC 17025 certified, and we are constantly working

to think of ways to improve our technology, such as by offering halogen-

free specifications. By actively addressing our environmental impact

today, you can be certain KOA will be there in your future.

What is EU RoHS?

The Restriction of Hazardous Substances Directive (2002/95/EC), (RoHS), has become effective on July 1 of 2006 requiring

the usage restriction of following six hazardous substances in the manufacture of electrical and electronic equipment placed

on the market. This directive was amended on 8 June 2011, to Directive 2011/65/EU of the European Parliament and of the
Council and each EU member state must adopt it into national law by 2 January 2013. RoHS 2002/95/EC before the amendment
is replaced by RoHS 2011/65/EU where the restricted materials or maximum concentration value remain unchanged.

e Lead (0.1wt%)
e Mercury (0.1wt%)
e Cadmium (0.01wt%)
* Hexavalent Chromium (0.1wt%)
¢ PBBs (Polybrominated biphenyls) (0.1wt%)
¢ PBDEs (Polybrominated diphenyl ethers) (0.1wt%)
* The percentage in parentheses shows the maximum concentration value in the homogeneous material.

The restriction of applications in the annex in the directive is exempted. KOA’s products applicable with this exemption
to EU RoHS are as follows (as of July, 2016):

* Copper alloy containing up to 4% lead by weight
e Lead in high melting temperature type solders (i.e. lead-based alloys containing 85% by weight or more lead)

 Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in capacitors,
e.g. piezoelectronic devices, or in a glass or ceramic matrix compound.
To meet EU RoHS, you have to choose lead (Pb) free material for termination surface material when our product
has both type designation, leaded and lead free.
Please contact our sales representatives for details.

Revised Chinese RoHS
(Management Methods for the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products)
Chinese RoHS became effective in March 2007 and the Revised Chinese RoHS was promulgated in January 2016 and became

effective on July first 2016. However, the Compliance management catalogue of the second step (inclusion restriction) is not
established at the present moment, so only the first step (obligation for applying identification) is valid.

Index page of this catalog shows the products that contain six hazardous substances less than threshold level, indicated by O-mark.

For each product, we disclose the content information of the six hazardous substances directed by Chinese RoHS. Please contact
our sales representatives for details.

REACH
“Regulation concerning the Registration, Evaluation, Authorization and Restriction of Chemicals” (REACH) has been
enforced on June 1 of 2007 in EU area.

This regulation is aiming at safety evaluation and risk management of chemical substances, which are required to
register according to the amount if used in businesses. Substance of Very High Concern (SVHC) must be registered
if it is included in article. Information on such substances is also required through supply chain.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/15/16
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Precautions

All product specifications and data are subject to change without prior
notice. Be sure to request and confirm the latest technical specifications
before you order or use a part.

The following precautions apply to all products

General

 For precautions in general, refer to “JEITA RCR-1001B Safety
application guide on components for using electronic and electrical
equipment” issued by JEITA.

Application

Confirm application parameters before the use of products, and
please contact KOA in advance when products are to be used in
critical, high-reliability equipment such as transportation (automobiles,
airplanes, trains, boats, and ships), medical equipment, space
equipment, energy, traffic, and information facilities. Unless the
particular conditions and scope of liability is defined in mutually
accepted contract documents, KOA will not be liable for issues
arising from design or use in these applications.

Consider sufficient fail-safe design if the products are used in high-
reliability applications. Ensure the safety of the whole system by using
proactive and redundant circuits to avoid unsafe operation due to

a single product failure.

Environment for Use
* Unless otherwise specified, these products are not to be used
in special environments. Examine and confirm performance and
reliability before you use KOA products in any of the following
environments:
1. Under direct sunlight, exposed to the outside or to dust.
2. In liquids such as water, oil, organic solvent, or liquid chemicals
or in areas where these liquids are used.
3. In locations where the products are exposed to salt-water breezes
or corrosive gases, including SO2, H2S, CI2, NH3, NO2, etc.
4. In locations with high static electricity and strong
electromagnetic waves.
5. In locations subject to condensation from dew.
6. When the products or PCBs are sealed and coated by resin
or other coating materials.
7. In locations where the products are exposed to the fumes
of lubricating oil.

Sulfuration

* Products with silver-based electrodes may increase in resistance
in atmospheres containing sulfur gases (H2S, SO2, etc.) or when
exposed to sulfide compounds. Take anti-sulfur measures in these
environments.

Anti-pulse Characteristics

« |f transient overloads such as power pulse or voltage/current surges
are applied to KOA products, performance and reliability may be
degraded. Contact KOA for data on antipulse characterstics and
design help.

¢ Pay attention to discharges between terminations (arc-over) when
high voltages are applied.

Storage

» Store KOA products in dust-free areas and keep them away from
extreme temperatures; moisture; condensation; direct sunlight;
salt-water breezes; corrosive gases such as SO2, H2S, ClI2, NH3,
NO2, etc.; or fumes from lubricating oil. Use desiccants if necessary.

Please contact KOA for conditions and length of storage.

Storage of the Products with Lead-free Termination

* Solderability may degrade faster for products with Pb-free terminals
than for products with Pb-bearing terminals.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

general precautions

Mounting

* Avoid physical damage or shock to the products, which may
happen by holding them with hard tools like pliers or tweezers or

by imperfect mounting-machine alignment. This damage may affect
electrical characteristics or lead to disconnection or cracking.

If the bottom point of the mounting nozzle is too low, a product
could be pushed onto the PCB, which may deteriorate electrical
characteristics or lead to cracking. Decelerate the nozzle just before
mounting, and mount the product after correcting PCB deformations.

Do not use products that have fallen during mounting or that have
already been removed from a PCB.

Contact KOA if PCBs are molded or sealed by coating material
after component mounting.

Do not stack PCBs after mounting, because this may damage
the components.

The electrical characteristics of film-type resistors and sensors
may be changed by electrostatic overvoltage. Keep electrostatic
discharge away from components when assembling and handling
by monitoring machines and human contact.

Prevent or eliminate the introductino of ionic substances like salt,
salinity, or sweat, as these substances may degrade resistance
due to moisture or corrosion.

Soldering

Perform soldering within the tempreature, time, and number of cycles
specified for the product or its precautions. If a product is exposed to
high temperatures for long periods of time, its color or electrical
characterics may change or disconnection may occur.

Prevent any external force from being applied to the products until
solder has cooled.

Handle carefully to prevent mechanical stresses, such as from

the bending or warping of a PCB, on the solder fillet.

Confirm that solder flux residue does not affect the product.

Confirm that components are in place when conductive adhesive

is used in place of solder.

Precautions for Soldering with Lead-free Solder

* In Pb-free soldering, temperature may be higher than in the
use of eutectic solder. Confirm that soldering is acceptable under
actual conditions.

* Solder fillets may lift off double-sided boards with through holes.
Confirm the solder strength on actual board material before assembly.

Washing

Confirm that solder flux residue does not remain after washing,
because it may cause deterioration of moisture and corrosion
resistance.

Confirm reliability in advance when using no-clean solder, water,
or a soluble agent.

Since Pb-free solder may contain many ionic materials, use RMA
type solder or flux or wash sufficiently.

Wash thoroughly after soldering to remove ionic substances like
sweat and salinity. Control the washing agent appropriately to
remove all ionic substances. Consult KOA when using a washing
agent such as acid, alkaline, or organic solvent other than alcohol.
Ultrasonic washing may damage products due to vibration
resonance. High hydraulic pressure may also damage products.
Ask KOA in advance for washing conditions.

Dry products thoroughly after washing.

Dispose of the Products

* Observe appropriate laws and regulations for handling
and disposal of products or packing materials.

10/25/18
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The following precautions apply to surface mount devices

Precautions Related to PCB Bending Stress

¢ Arrange the long side of chip components parallel with the direction
of the smaller coefficient of thermal expansion in anisotropic PCBs.

* Cracking of the solder fillet may occur with thermal cycling, because
of mismatch of coefficients of thermal expansion between the board
and the component. Pad size, amount of solder, and amount of heat
radiating from the PCB must be designed carefully, especially with
large components of 5 mm x 2.5 mm or larger.

* |f products are mounted near a depaneling line, the termination or
component may be damaged by large stresses during depaneling.
Mount the products as shown in the following figure to minimize
depaneling stress.

\m

o000 CCTHoo0oo00oC—
iB D

w

The level of stress on terminations A>B=zC>D>E

* Use proper layouts to avoid stress from warping, bending, or deformation
of the board in order to avoid solder cracking or component damage.

Small stress

Large stress

* Pay careful attention to products mounted near the edge of the board
or near connectors, since stresses may happen during connection.

* Pay careful attention to layout when products are mounted near large
components, when solder solidifies, it creates a stress in directions
based on the large components, and cracking may occur.

* Design solder pads to be equal. If solder pads differ in size, they may
change electrical characteristics or cause cracking and tombstoning
when solder is cooling.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

general precautions

Mounting and Soldering

* Poor mounting machine adjustment may cause cracking, chipping,
or alignment errors. Check and inspect the mounting machine

in advance.

Set backup pins in an appropriate layout to avoid damage to
components mounted on the back of the board. Do not set these
pins at nozzle positions.

Adjust the bottom dead point of a dispenser away from the board
when you apply adhesive to avoid damage to components mounted
on the back of the board.

Confirm that products solder properly if wave soldering is used.

Pay close attention to amount of solder, since an improper amount
may create a large stress on the component and cause cracking
or malfunctions.

Soldering with a Soldering Iron

» Solder using a soldering iron at the temperature specified in
the technical specifications or precautions for each product.

» Perform preheating as much as possible.

* Keep the tip of the soldering iron away from the body and the
product terminal.

* Avoid physical damage or shock to components when using
hard tools like pliers and tweezers.

The following precautions apply to through-hole devices

Mechanical Stress

* Play close attention to vibration resonance after mounting.

* Do not add additional bending or twisting stresses to the product.

* Fix large components firmly.

* When lead wires are to be bent, use a large radius of curvature to
avoid excessive stress on the terminal joint. Excessive stresses may
cause the lead wire to separate from the electrode cap and damage
the product.

Do not add excessive stresses to the product body when lead wires
are cut or held by the mounting machine.

Temperature Rise

* Pay close attention to heat radiation and interaction with other
components, since large resistors general a large amount of
heat when the rated power is applied.

Higher Power Ratings

In some cases, KOA will increase the power rating for a given
component. Often, the older power rating and newer power rating are
both given on the specification, in order to create a transition period.
During this time, the new power rating will often have a note asking
for discussion with KOA.

A higher power rating is based on appropriate resistance stability,

but other ratings and parameters still require attention. For example,
voltage rating is based on a separate failure mechanism and will not

be increased in the same ratio. In mid- and high-value resistors, power
dissipation will still be kept lower than the new rating by the voltage limit.
In addition, using a resistor at a higher power than its previous rating will
create a greater rise in temperature on the surface of the component.
This temperature rise should be checked for acceptability and to make
sure that the layout does not place the resistor near a board material

or component that could be damaged by greater heat.

12/15/16
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Introduction of the Derating
Curves Based on the Terminal
Part Temperature

Background

Recent studies have led to better practices for miniaturizing high-
power components in high-temperature automotive environments.
Applications that require high-temperature resistors have increased
dramatically. Recently, derating guidelines based on the resistor's
terminal temperature, such as the diagram in figure 1, have been
introduced to respond to these requirements.

A
100 Maximum
;\3 } Terminal part
° | Temperature
B |
© I
» |
o |
2 |
o I
o I
° |
2 I
© |
o |
|
0 >

Rated Terminal part
Terminal part Temperature
Temperature

Figure 1. Derating curve based on the terminal part temperature

Derating by terminal temperature has already been used for
metal-plate current-sense resistors with very low resistance values
(such as the PSB and PSE series). These resistors are used to
sense large currents in inverters and converters, and nearby switching
elements or high-current conductors can lead to a local temperature
increase at the resistor terminal beyond the temperature generated
by the resistor itself. The techniques learned in designing these
applications are now being extended to general-purpose components.

Overview of the Establishment of the Derating Curves

Based on Ambient Temperature

The traditional derating curve, which is based on ambient temperature,
was defined by IEC and JIS during the vacuum tube era, long before
the appearance of surface-mount resistors. At the time, there were no
printed circuit boards, and cylindrical resistors with lead wires were
held above the board by lug terminals, as shown in figure 2.

@ Conduction

Lug terminal

Lug terminal

/S Convection
] 80~90%
% Radiation

Figure 2. Heat dissipation of cylindrical resistors

Regardless of the shape of the resistor, the heat generated by its use
is dissipated through three pathways. One path is conduction through
solids such as the terminal. The second path is convection, usually
heat transfer into the air by natural convection. The third path is
radiation of infrared. Of these pathways, conduction increases with
the area of solid connected the resistor. Convection and radiation
increase with the total surface area of the resistor.

When cylindrical resistors with lead wires are mounted on lug
terminals, the lead wire is long and thin, so the thermal resistance

to conduction is high, and heat dissipation through that path is low.
On the other hand, the dissipation of heat by convection and radiation
is high, because the surface area of the resistor is large. Simulation
shows that 80% to 90% of the heat from a cylindrical, lead-wire

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

derating curves

resistor is dissipated directly into the ambient air. The temperature
of the resistor can be calculated by adding the temperature rise
caused by self-heating to the ambient temperature. Because the
ambient is sufficient to estimate the thermal resistance for most of
the heat dissipation, the traditional derating curve was based on it.

Heat Dissipation of Surface Mount Resistors

Figure 3 shows the main heat dissipation paths for modern surface
mount resistors. This type of resistor has only a small surface area,
so convection and radiation have proportionally less heat dissipation.
On the other hand, since the device is directly connected to the PCB
pattern by a large part of the surface area, conduction will be the
primary path for heat dissipation. In general, conduction through the
terminal to the board represents over 90% of the heat dissipation,
even when convection and radiation are presumed to be at their maximum
levels. Therefore, the terminal temperature, on the main heat pathway,
is the best location to monitor for controlling power dissipation.

i Conduction Over 90%

/S Convection
% Radiation

Figure 3. Heat dissipation of surface mount resistors

Derating Curve Suitable for the Surface Mount Resistor

As shown in figure 4, when a given amount of power is applied to the
resistor, any given point on the resistor's surface will have the same
temperature rise over the terminal temperature, regardless of ambient
temperature. This is because there is very little heat dissipation from
the resistor’s surface to the ambient air.

A Terminal part temperature

Tu +AT

Tw :High

Tw : Medium AT
o | T ilow Tu+AT
& AT T
é’_ T +AT
o AT Tum

To
Low High

Terminal part temperature
Figure 4. Contributing factor to the temperatureof the surface mount resistor

However, surface temperatures at a given power will differ between
different PCB designs, since the terminal temperature will be different.
When resistors are mounted close to each other or other heat-
generating devices, as shown in figure 5, there is a possibility that
the temperature will be higher than the 70°C ambient temperature
threshold used in the traditional JIS/IEC derating curve.

The traditional derating curve bsaed on ambient tempreature usually
uses 70°C as the ambient temperature above which parts are to be
derated. There will be no problem if resistors are used with sufficient
electrical and thermal margin, but recent trends to miniaturization,
high power density, and high-temperature use have reduced margins
on design.

Redefining derating based on terminal temperature is a way to better
represent the capabilities of the part. KOA will provide a derating curve
suitable for surface mount resistors, based on testing under conditions
where power rating is defined in terms of terminal

temperature (as seen in terms & definitions).
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Will A and B become the same temperature
when the same power is applied?
[ T e L T

Ambient
temperature
70°C

Figure 5. Temperature differs dependingon the board
How to Use the Derating Curve Based on the Terminal Part Temperature
Here are some examples on using terminal temperature derating that
lead to greater factors of safety, reduction in number of resistors, or
use of a smaller component. The prior conditions will be the following
(Be aware that the terminal part temperature does not always become
120°C when the ambient temperature is 100°C):
(1) Ambient temperature of the board: 100°C
(2) Terminal temperature of the surface mount resistor: 120°C
(8) Actual power load: 0.05W

Rated power ratio (%)

|
|
} éz 1.6mm

65 |-—————— N
|

Lu) 50% ! | OR

32.5 : | E E@mmm

} | = 0.8mm
0 1 L >
70°C (1)100°C  155°C Ambient temperature

Necessary rated power= (3) 0.05/0.325=0.154W
1 piece of 2A (2012mm rated power 0.25W)
2 pieces of 1E size (1005mm rated power 0.1W)

Figure 6. Selection by the traditional derating curve
(4) Required margin of safety below rating according to designer’s
internal guidelines: 50%
The required power rating for the resistor using the ambient-temperature
derating curve is calculated from conditions (1), (3), and (4). Figure 6
shows this result. For KOA's RK73B resistor series, one piece of 2A
size, or two pieces of 1W size will be required.

However, when a resistor is selected using the terminal-temperature
derating curve, which is better suited to surface-mount parts, conditions
(2), (3), and (4) show that a single 1E (0402) size RK73B resistor
would be sufficient.

Rated power ratio (%)

A

100

(4) 50%

50 A

»
(2) 120°C —] ‘ 155°C  Terminal part
temperature
100% until terminal part temperature is 125°C
Necessary rated power= (3) 0.05/0.5=0.1W
1 piece of 1E size (1005mm) rated power 0.1W
Figure 7. Selection using a terminal-temperature derating curve
As seen above, the number of resistors and the mounting area can
be reasonably reduced by using the proper derating curve based on
terminal temperature, and this will lead to cost savings.

Power Rated Ambient | Rated Terminal
Type Rating Temp. Part Temp.
SG73S 2A 0.25W 70°C 125°C
SG73P 2A 0.5W — 100°C

Table 1. Rating column of products with 2 rated power

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

derating curves

Derating curve suitable for the surface mount resistor

As shown in Table 1, for the surface mount resistors, there are products
that have 2 rated powers for the same type in the rating column. The
high rated power is basically available and applicable only to boards
with adequate heat dissipation design for example multilayer boards,
DCB (direct copper bonding) boards and single layer boards with wide
heat dissipation area land. Therefore, the horizontal axis of the derating
curve for high rated power is only defined with the terminal part
temperature and please be careful that the conventional derating
curve defined by the ambient temperature cannot be used in this case.
For these products, “-” will be shown in the rated ambient

temperature column which means “Not Applicable.”

In addition, we implement load life tests for the products with high
rated power by using a test board that can specially control the terminal
part temperature.

In the case of Table 1, there will be 3 derating curves as shown from
Figure 8 to Figure 10.

How to use each derating curve is shown as the following.

When 0.25W is the rated power

When the terminal part
temperature can be
measured: 100

The derating curve

in Figure 8 can be

applicable and it can be 50

used with rated power

0.25W up to terminal

part temperature 125°C. 0 |

The derating curve with

the horizontal axis

based on the terminal  Figure 8. Derating curve of 0.25W rated power based

part temperature super- on terminal part temperature

sede\f; the conveptional Rated power ratio (%)

derating curve with the A

horizontal axis based 100 ‘

on the ambient !

temperature. Therefore, |

even when the ambient 50 i
|
|
|
|
|

Rated power ratio (%)

SG73S 2A 0.25W
/SG73P 2A 0.25W

»

>
125°C 155°C Terminal part
temperature

SG73S 2A 0.25W
/SG73P 2A 0.25W

temperature exceeds
100°C, it can be used
with rated power 0.25W 0 !

»

as long as the terminal 70°C 155°C Ambient
part temperature is temperature
below 125°C. Figure 9. Derating curve of 0.25W rated power based
When the terminal on ambient temperature
part temperature is not  Rated power ratio (%)
measured and only the 100 A
ambient temperature i
is measured: | SG73S 2A 0.5W
! /SG73P 2A 0.5W

The product may be 50 !
used by derating the !
load power from the !
ambient temperature |

o : 0 L D
70°C a<t:_cord||rég tot_the 100°C 155°C Terminal part
conventional derating temperature

curve shown in Figure
9. However, as
mentioned in the past
descriptions, the temperature of the resistor differs according to the wiring
patterns and heat generating components nearby, even when the ambient
temperature is the same, so it is not a derating method with good precision.

When 0.5W is the rated power

Managing the terminal part temperature is the requirement to apply
the rated power 0.5W. Only the derating curve with the horizontal axis
based on the terminal part temperature as shown in Fig.10 can be
used but it can assure up to the high power. The product can be used
with 0.5W if the terminal part temperature is below 100°C.

Reference: IEC TR 63091:2017 “Study for the derating curve of
surface mount fixed resistors-derating curves based on the thermal
part temperature.”

Figure 10. Derating curve of 0.5W rated power based
on terminal part temperature
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Precautions for the Resistors

Refer to the precautions of common matters for all products
in the beginning of this catalog.

General in Fixed Resistors

* For basic precautions of using resistors, refer to the technical report
“JEITA RCR-2121B Safety application guide for fixed resistors for use
in electronic equipment” issued by JEITA.

* When the resistors are operated in ambient temperature above the

rated temperature, the power rating must be derated according to

the derating curve.

Resistors in general may emit flame, fire or smoke when overload

is applied.

Flame retardant resistors may emit smoke or appear red hot when

overload is applied but are unlikely to emit flame or fire.

* When the resistors are sealed and coated by coating materials such
as resin, deterioration of the resistor by thermal stress or resin may
affect the characteristics. Confirm with KOA for the performance
and reliability specifications in advance.

When the resin absorbs moisture, the resistance to moisture
and corrosion of the resistor may deteriorate, so be aware.

* When the resistor is coated, potted or molded by resin materials, the
curing stress could cause peeling of protective coating and cracking
of solder fillet, resulting in resistance change and disconnection.

Do not coat nor seal the flame retardant coated resistors.

Allow enough time for cooling after mounting metal film

resistors, before washing off the flux. Residues of ionic substances
may deteriorate resistances to moisture and corrosion.

* KOA can only guarantee safety when the average power is below
the rated power, When power, exceeding the rated power, is applied
for a short duration, please contact us with the surge voltage or
current waveform for advice.

Cylindrical film resistors have inductance due to the spiral trimming.

Please be aware when using in a high-frequency circuit.

* The flame retardant resistors are weak against mechanical stress
compared with the general resistors due to the special coating.
Please do not apply impact, vibration or pinching with pliers,
tweezers to the resistor body. Do not apply any external force to
the protective coating until drying is fully completed after washing.

Chip Resistor Array and Networks

* Misalignment of the mounting, abnormal solder amount or a loading
direction mistake in the flow soldering process could cause a solder
bridge to the neighboring terminations.

* Adhesive of ionic residuals on the resistor or board could cause
migration between the neighboring terminations.

Wirewound Type Resistors

* Wirewound type resistors have inductances and parasitic
capacitances resulting from the winding structure. Therefore,
they could resonate when used in a high frequency circuit.

Fusing Resistors

* Confirm beforehand that the overload condition of the abnormal
situations are within the fusing characteristics.

Contact KOA in advance when excess overload above the rated
voltage is continuously applied, since there is a possibility of
damage accumulated in the resistor.

* The arc phenomenon may occur when high voltage is applied again
after fusing by over current. Make sure to use the product below
the maximum open circuit voltage.

Contact KOA about the maximum open circuit voltage, it varies
depending on the product type and resistance.

The fusing characteristics could change when the resistors

are coated, potted and molded by resin materials.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

resistors

Terms and Definitions

Nominal Resistance
* Designed resistance value usually indicated on the resistor.

Power Rating

* Maximum allowable power at rated temperature. Some of our chip
resistor arrays and networks specify the power rating for the entire
package, as opposed to each element.

Rated Temperature

* Maximum ambient temperature at which the power rating may be
applied continuously. The rated ambient temperature refers to the
temperature around the resistor mounted inside the equipment,
not to the air temperature outside the equipment.

Derating Curve

* Plot that expresses the relation between ambient temperature
and the maximum allowable power, which is generally expressed
in percentage.

Rated Voltage
* Maximum allowable D.C. or A.C. voltage, to be continuously applied
to a resistor or a resistor element.

Rated Voltage (V) = VRated Power (W) X Nominal Resistance Value (Q)
Rated voltage shall be the calculated value or max. working voltage,
whichever is lower.

Critical Resistance

* The maximum nominal resistance value at which the rated power
can be applied without exceeding the maximum working voltage.
The rated voltage is equal to the max. working voltage at the critical
resistance value.

Max. Working Voltage

* Maximum D.C. or A.C. voltage that can be continuously applied
to the terminations of a resistor. However, the maximum value
of the applicable voltage is the rated voltage at the critical
resistance value or lower.

Overload Voltage

* Allowable voltage which is applied for 5 sec. according to the short
time overload test. Overload voltage shall be 2.5 times of rated
voltage or max. overload voltage, whichever is lower.

Maximum Overload Voltage

* Largest value of overload voltage
250

Max. Overload Voltage

/ Overload Voltage
150 Max. Working Voltage
|
/ m Voltage
100 / / ;
50

° 0 100k 200k 300k 400k 500k
Nominal Resistance (Q)
Example of Various Voltage of RK73G 2A

Dielectric Withstanding Voltage

* A.C. voltage (rms) that can be applied to a designated spot between
the electrode and the outer coating for one minute according to the
proof test.

Temperature Coefficient of Resistance (T.C.R.)

* Relative variation of resistance between two given temperatures
when temperature is changed by 1K, which is calculated by the
following formula.

T.C.R. (x109/K) = B=Bo, 1.x10°
Ro T-To

R : Resistance value (Q) at T

Ro : Resistance value (Q) at T,

T : Measured test temperature (°C)

To : Measured base temperature (°C)

200

Voltage (V)

1
|
1
[
|
|

« Critical Resistance
L L L
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general purpose 290, 5% 0o tolerance
thick film chip resistor

features RSHU\:?

e Products with lead-free terminations COMPLIANT
meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained
in electrode, resistor element and glass.

« AEC-Q200 Qualified: 0201 (1H), 0402 (1E), 0603 (1J),
0805 (2A), 1206 (2B), 1210 (2E), 2010 (2H/W2H),
2512 (3A/W3A/W3A2)

dimensions and construction Type* 0 (S (i)
L (Inch Size Code) L w c d t
Ao T 1F 015,001 | .007+.001 | .004+.001 | .004+.001 | .005+.001
; / (01005) (0.4+0.02) | (0.2+0.02) {(0.10+0.03)|(0.11£0.03) | (0.13+0.02)
W 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
/e gggﬁé (0201) (0.6+0.03) | (0.3+£0.03) | (0.1£0.05) |(0.15+0.05) | (0.23+0.03)
= TN 1E | 939755 | 02:002 |.008+.004 | 017505 | 014002
; g (0402) | (1,001 ) | (0.5+0.05) | (0.2£0.1) | (0,25 +095) | (0.35+0.05)
Protective Resistive Inner .
—| Btgetm Fim ~ Electrode 1J 063,008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Ceramic (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45+0.1)
Derating C . 2A | .079:.008 |.049+.004 | .016+.008 | 0121063 | .02+.004
.079+. .049=+. .016=+. .02+.
erating Lurve (0805) (2.0+0.2) | (1.25£0.1) | (04£0.2) | (9.3+02) | (0.5+0.1)
100 \ 100 i I N \ -0.1
® l ] e I g -063+.008
g 60 I g 60 I S O wi : AVIA\ (1 206) -126+.008 (1.6:0.2) +.008
3 | ol T\ 2E (3.2+0.2) | 102+.008 016 504
g I T NrEEE| BN 01 \ (1210) (2.6+0.2) (0.4+02)
20 : : 20 : : : 2H ' ’0‘1
00 20 40 SU I 80 100 120A 140 “160 180 —%Ol -40 20 0 20 40 60 80 11!)0 1201 140 *160 (201 0) 197i008 0981008
Amb.em(rec..;peramre 8 - Terminal Pa(itc'l;emperalu?'z e W2H (5.0£0.2) | (2.5£0.2) | 02+.012 | .026+.006 | .024+.004
For resistors operated at an ambient For resistors operated at a terminal part (2010) (0.5£0.3) |(0.65+0.15) | (0.6+0.1)
temperature of 70°C or above, a power  temperature of described for each size or 3A 016 * 882
rating shall be derated in accordance above, a power rating shall be derated in (2512) 02
with the above derating curve. accordance with the above derating curve. .248+.008 | .122+.008 (0.4 01
Please refer to ‘Introduction of the derating '3 A/W3A2 (6.3x0.2) | (3.10.2) 026+.006
curve based on the terminal part temperature’
) . (2512) (0.65+0.15)
in the beginning of our catalog before use.

- - - * Parentheses indicate EIA package size codes.
ordering information

|RK|733|| 2|B || T | | D | | 1<|)2 | | T |
Type Size Te,\rn':t'gﬁgfm Packaging R'::igg‘:clze Tolerance
1F T: Sn TX: 01005 only: 4mm width - 1Tmm pitch plastic embossed 2 significant G:+2%
1H (1F ~ W3A2) TBL: 01005 only: 2mm pitch pressed paper figures + 1 J: 5%
1E Contact factory TC: 0201 only: 7" 2mm pitch pressed paper multiplier
1J for below options: (TC: 10,000 pes/reel, TCM: 15,000 pes/reel) “R” indicates
oA L: SnPb TPL: 0402 only: 2mm pitch punched paper decimal on
oB (1E, 1J, 2A, 2B, TP: 0402, 0603 & 0805: 7" 2mm pitch punched paper value <100
! 2E, 2H, 3A) TD: 0603, 0805, 1206 &1210: 7" 4mm pitch punched paper
W2H G:Au . TE: 0805, 1206, 1210, 2010 & 2512: 7" plastic embossed
W3A gl)%:zﬁvlg) For further information on packaging, please refer to Appendix A
2H
3A
W3A2
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/19
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RK73B

O\

KOA SPEER ELECTRONICS, INC.

general purpose 2°%lo, 5% 0o tolerance
thick film chip resistor

applications and ratings

Rated Resistance Range i i i
oesiz,irénon RP::;':; Ambient e (Iig-'s?k) G=2% gJ:s% ﬂc;::z:: Overioaa Tg'?‘::::tr“’?e
Temp. Temp. E-24 E-24 Voltage Voltage Range
+200 100kQ - 1MQ 100kQ - 10MQ ]
RK73B1F (01005) 0.03W _ 2250 100 - 91kQ 100 - 91kQ 20V 30V S
0-+300 10-9.1Q 10-9.10
+200 10Q - 10MQ 10Q - 10MQ
RK73B1H (0201) 0.05W — L S .
RK73B1E (0402) 01w +200 1Q - 10MQ 1Q - 10MQ 75V
0AW £200 1.1kQ - IMQ 1.1kQ - 10MQ 100V
RK73B1J (0603) — +400 — 11MQ - 22MQ 75V
: £200 10 - 1kQ 10 - 1kQ
RK73B2A (0805) 0.25W +200 1Q - 1MQ 10 - 1MQ
70°C +400 1.1MQ - 10MQ 1.1MQ - 10MQ 150V 200v
RK73B2B (1206) 0.25W 125°C +200 1Q - 5.6MQ 1Q - 5.6MQ -55°C to
+400 6.2MQ - 10MQ 6.2MQ - 22MQ +155°C
+200 10Q - 5.6MQ 1Q - 5.6MQ
RK73B2E (1210) 0.50W o0 > VORI Ve 200V 400V
RK73BW2H/2H 0.75W +200 10Q - 5.6MQ 10 - 5.6MQ
(2010) : +400 = 6.2MQ - 22MQ
RK73BW3A/3A £200 10Q - 5.6MQ 1Q - 5.6MQ
1.0W 200V 400V
(2512) +400 — 6.2MQ - 22MQ
RK73BW3A2 ] +200 10 - 5.6MQ 1Q - 5.6MQ
(2512) 2.0W 95°C +400 = 6.2MQ - 22MQ 200V 400v

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
If any questions arise on whether to use the “Rated Ambient Temperaute” or the “Rated Terminal Part Temperature” in your usage
conditions, please give priority to the “Rated Terminal Part Temperature.” Prior to use and for more details, refer to “Introduction of
the derating curves based on the terminal part temperature” in the beginning of our catalog. Temperature rise at high power will
depend on PCB layout. Be sure to contact factory prior to use and monitor terminal part temperature.

environmental applications

Temperature Rise

RK73B 1F-1J RK73B 2A-2E

50 100
—_ —_ 2E
S 40 14 o8 26—
3 LA s &
£ 30 = 1E I 60 28~
= H e 2A
I A LAn S " 1 _—
5 i =11 1H 5 T
§|0 4/ ///// 1F gzo /%/
) =11 | " ZA

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Power Rating
(%)

Regarding the temperature rise, the value of the
temperature varies per conditions and board for

use since the temperature is measured under
our measuring conditions.

Power Rating
(%)

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm
Cu foil thickness: 35pm

(@: Hot spot

(@: Terminal

Performance Characteristics

RK73B W2H-W3A2
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Power Rating
(%)

The maximum applicable voltage is equal to the
max. overload voltage. Please ask us about the
resistance characteristic of continuous applied
pulse. The pulse endurance values are not
assured values, so be sure to check the products
on actual equipment when you use them.

One-Pulse Limiting
Electric Power

RK73B 1F-2A

3
3

=)

One-Pulse Limiting Electric Power (W)

Pulse Duration
(ms)

RK73B 2B-W3A2

One-Pulse Limiting Electric Power (W)

Requirement A R (%+0.1Q)

Overload (Short time)

+2%

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
+1%: 1F Rated Voltage x 2.5 for 5 seconds

+0.5%: Another

(1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

Resistance to Soldering Heat

+1%: 1F~W3A2 (10Q<R<1MQ)
+3%: 1F~W3A2 (R<10Q, R>1MQ)

+0.5%: 1F~WBA2 (10Q<R<1MQ);
+1%: 1F~W3A2 (R<10Q, R>1MQ)

260°C = 5°C, 10 seconds = 1 second

Rapid Change of Temperature

+1%: 1F
+0.5%: Another

+0.5%: 1F

+0.3%: Another -55°C (30 minutes)

, +125°C (30 minutes), 100 cycles

Moisture Resistance

+2%: 1J, 2A, 2B
+3%: Another

+0.75%: 1J, 2A, 2B
+1.5%: 1F; +1%: Another

0.5 hr OFF cycle

40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON,

Endurance at 70°C

+2%: 1J, 2A, 2B
+3%: Another

+0.75%: 1J, 2A, 2B

+1%: Another

70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

High Temperature Exposure

+1%

+0.5%: 1F
+0.3%: Another

+125°C, 1000 hours: 1F; +155°C, 1000 hours: 1E, 1H,
1J, 2A, 2B, 2E, 2H/W2H, 3A/W3A/W3A2

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/22/19
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=0\ RK73H

KOA SPEER ELECTRONICS, INC.

precision 0.59o, 1% 0 tolerance
thick film chip resistor

features RSI%

* Products with lead-free terminations meet COMPLIANT
EU RoHS requirements. EU RoHS regulation
is not intended for Pb-glass contained in electrode,
resistor element and glass.

« AEC-Q200 Qualified: 0201 (1H), 0402 (1E), 0603 (1J),
0805 (2A), 1206 (2B), 1210 (2E), 2010 (2H/W2H), 2512

[
19
3]
o
4
0
0
[ 5

(3A/W3A/W3A2)

. . Type* Dimensions inches (imm)
dimensions ] (inch Size Code)| L w c d t
and construction 1F .016+.0008|.008+.0008| .004+.001 | .004+.001 {.005+.0008

L (01005) (0.4+0.02) | (0.2+0.02) | (0.1+0.03) |(0.11x0.03) | (0.13+0.02)
Aoy <o 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
; /J (0201) (0.6+0.03) | (0.3+0.03) | (0.1+0.05) |(0.15+0.05) |(0.23+0.03)
w — .004 .002

Z /4_T Solder 1E 039 Tg05 | .02+.002 |.008£.004 | 01 To0a | .014+.002

T 1A — o Plating (0402) (10 +8,(1)5) (0.5+0.05) (0.2¢0.1) (025 +3.(1)5) (035t005)

t Ni 0. 0.

LL» Plating 1J 1063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004

’<—d—>{ Protective Resistive Inner (0603) (1.6+0.2) (0.8+0.1) (0.3+0.1) (0.3+0.1) | (0.45+0.1)
Coating Film Electrode 008
Geramic_ 2A .079+.008 | .049+.004 | .016+.008 | 012 To04 | .02+.004
100 \ 10017 [ N 2B .063+.008
o1 of A | 0208 | ro6. 00n | (16:0
P . E | BTN 2E (3.20.2) | 102%.008 016 %563
e [ = va= LN (1210) (2.6+0.2) +0.2
240 ! 340 ! | \ (04 01)
H AR EE T T\ 2H -
* | * ol | |
i i TR (2010) | .197+.008 | .098+.008
% 20 a0 0 l 80 100 120 140 “160 180 —%ol 40 20 0 20 40 60 80 ‘1001201 140\‘150 W2H (5~0i0.2) (2.5i0.2) (%2;4_813% .026+.006 (()52f00§))4
AmL?en.(tgcm)pe,a.u,Lzs 1% 8 Terminal pa(gc?m,,e.a.uii s (2010) T 10.65+0.15) ) T
For resistors operated at an ambient For resistors operated at a terminal part 3A .016 f'ggi
temperature of 70°C or above, a power  temperature of described for each size or (2512) 0.2
rating shall be derated in accordance above, a power rating shall be derated in -248+.008 | .122+.008 (0.4 —0,1)
with the above derating curve. accordance with the above derating curve. W3A/W3A2 (6.3+0.2) | (3.1x0.2) 026+.006
Please refer to “Introduction of the derating (2512) ('0 6 5:0 15)
curve based on the terminal part temperature” ——
in the beginning of our catalog before use. * Parentheses indicate EIA package size codes.
ordering information
[ BK7aH | [ 2B | | T | | TD | | 1003 | | F |
Type Size Tel\rnn;tlggg;)n Packaging R:\::ig}g‘r?(l:e Tolerance
1F T: Sn TX: 01005 only: 4mm width - Tmm pitch 3 significant D: +0.5%
1H (1F ~ W3A2) plastic embossed figures + 1 F: +1%
1E Contact factory TBL: 01005 only: 2mm pitch pressed paper multiplier
1J for peloyv TC: 0201 only: 7" 2mm pitch pressed paper “R” indicates
oA options: (TC: 10,000 pcs/reel, TCM: 15,000 pcs/reel) decimal on
oB L: SnPb TPL: 0402 only: 2mm pitch punch paper value <1002
e (21EEr21|_J|' 52)’ 2B, TP: 0402, 0603, 0805: 7" 2mm pitch punch paper
o TD: 0603, 0805, 1206, 1210:
W2H Ci-EAU oA 7" 4mm pitch punched paper
W3A (109: 1MQ) TE: 0805, 1206, 1210, 2010 & 2512:
2H 7" embossed plastic
3A For further information on packaging, please refer to Appendix A
W3A2
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/19
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é =OA ® RK73H

KOA SPEER ELECTRONICS, INC.
applications and ratings

precision 0.59o, 1% 0 tolerance
thick film chip resistor

Rated Rat?d Resistance Range Maximum Maximum Operating
De si';?‘:ﬁ e :::i": ; Ambient Teg::tnal (11‘6:,7:() D+0.5% F+1% Working Overload Temperature
Temp. Temp. E-24, E-96 E-24, E-96* Voltage Voltage Range
RK73H1F 0.03W _ +200 — 100kQ - 2MQ* 20V 0V 55°C to +125°C
(01005) +250 — 10Q - 91kQ*
+200 - 10Q - 10MQ*
m((°723°|1;H K +400 100—1 = 1(.)09 -9.1Q* Y Y
+100 10Q - 1MQ 10Q - 1MQ
Rtoaz) 0w 200 — 1,00 - 9.760, 1.02MQ - 10MQ sV
01w +100 1.02kQ - IMQ 1.02kQ - 1IMQ 100V
RK73H1J +200 — 1.02MQ - 10MQ 75V
(0603) +100 10Q - 1kQ 10Q - 1kQ
i +200 = 1.0Q - 9.7602
+100 10Q - TMQ 10Q - TMQ
m((o?olgA 0.25W +200 — 1.0Q - 9.76Q 150V 200V
70°C +400 — 1.02MQ - 10MQ
+100 10Q - IMQ 10Q - TMQ
R'((17230*"§B 0.25W 125°C +200 — 1.0Q - 9.76%, 1.02MQ - 5.6MQ
+400 — 5.62MQ - 10MQ -55°C to +155°C
+100 10Q - TMQ 10Q - TMQ
R'(‘17231*§E 0.5W £200 — 1.0 - 9.769, 1.02MQ - 5.6MQ 200V 400V
+400 — 5.62MQ - 10MQ
+100 10Q - IMQ 10Q - TMQ
RK7:(;2Hov1vg)H/2H 0.75W 200 — 1.0Q - 9.76Q, 1.02MQ - 5.6MQ
+400 — 5.62MQ - 10MQ
+100 10Q - 1MQ 10Q - 1MQ
RK71(3,",15V1V2)A/3A 1.0W +200 — 1.0Q - 9.76Q, 1.02MQ - 5.6MQ 200V 400V
+400 — 5.62MQ - 10MQ
=100 10Q - TMQ 10Q - TMQ
RK@;'1V¥)3A2 2.0W — 95°C +200 — 1.0Q - 9.76Q, 1.02MQ - 5.6MQ 200V 400V
+400 = 5.62MQ - 10MQ

Rated voltage = VPower rating x resistance value or max. working voltage, ~ *1F: E-24. 1H: 1.0~9.1, 1M~10MQ: E-24. If any questions arise whether to use the “Rated Ambient Temperature” or the

whichever is lower “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.” Prior to use and for more
details refer to “Introduction of the derating curves based on the terminal part temperature” in the beginning of the catalog.
While using under high power, the temperature of the product may increase depending on the condition of heat dissipation
from PCB. Be sure to check the terminal part temperature as well as precautions to use on delivery specification before use.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
RK73H 1F-1J RK73H 2A-2E ~ RK73H 1F-2A - RK73H 2B-W3A2

50 100 \;: %
T a0 19- T80 gi— E E
g _AE § =
30 = 1E~ Z 60 287 8 &
ALy 5, =g ¢ :
s H g £ ]
JEERE=S=C=Li =T
" e e " g 3
0 10 20 30 40—_‘50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 :;’ E’
o o

Power Rating Power Rating
(%) (%)

RK73H W2H-W3A2

Pulse Duration
(ms)

Regarding the temperature rise,

the value of the temperature varies 300 | The maximum applicable voltage is equal to the max. overload
per conditions and board for use G 250 o voltage. Please ask us about the resistance characteristic of
since the temperature is measured g 200 e Measurement condition continuous applied pulse. The pulse endurance values are not
under our measuring conditions. E 150 | e Room temperature: 25°C assured values, so be sure to check the products on actual
g0 L = Cufoil thickness: 35pm equipment when you use them.
E- " |1 //// I (1): Hot spot . ‘

O 10 20 30 40 50 60 70 80 90 100

Performance Characteristics

Power Rating
(%)

Requirement A R (%+0.1Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +1%: 1F; £0.5%: Another Rated Voltage x 2.5 for 5 seconds (1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

+1%: 1F ~ W3A2 (10Q<R<1MQ); +0.5%: 1F ~ W3A2 (10Q<R<1MQ);

Resistance to Soldering Heat £3%: 1H ~ W3A2 (R<10Q, R>TMQ) | £1%: 1H ~ W3A2 (R<10Q, R>1MQ) 260°C + 5°C, 10 seconds + 1 second

Rapid Change of Temperature +1%: 1F; +0.5% Another +0.5%: 1F; +0.3% Another -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resist +2%: 1J, 2A, 2B +0.75%: 1J, 2A, 2B; +1.5%:1F, 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON,
oisture Resistance +3%: Another +1%: Another 0.5 hr OFF cycle
Endurance at 70°C +2%: 1J, 2A, 2B; +3%: Another +0.75%: 1J, 2A, 2B; +1%: Another 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Ex , +1% +0.5%: 1F +125°C, 1000 hours: 1F; +155°C, 1000 hours: 1E, 1H,
gh femperalure Exposure *1e +0.3%: Another 1J, 2A, 2B, 2E, 2HW2H, 3AW3AW3A2
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/28/19
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RK73Z

zero ohm jumper chip resistor

O\

KOA SPEER ELECTRONICS, INC.

features

e Silver element

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

« AEC-Q200 Qualified: 0201(1H), 0402(1E), 0603(1J),
0805(2A), 1206(2B), 1210(2E), 2010(2H/W2H), 2512(3A/W3A)

COMPLIANT

dimensions and construction

Type Dimensions inches (mm)
L (Inch Size Code) L w c d t
¢ —C—p"
2 1F .016+.0008|.008+.0008| .004+.001 | .004+.001 |.005+.0008
; / (01005) (0.4+0.02) | (0.2+0.02) |(0.10+0.03)|(0.11+0.03) | (0.13+0.02)
w 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
/ / | Solder (0201) (0.6+0.03) | (0.3+£0.03) | (0.1x0.05) |(0.15+0.05) | (0.23+0.03)
® i .004 .002
1= L s . Plating 1E 039 7005 | .02+.002 |.008+.004 | 01 To0s | .014+.002
Ni 0402 0.1 (0.5+£0.05) | (0.2+0.1) 0.05) | (0.35+0.05)
| ‘ Plating (0402) (1.0 %5p5) 0.25+57)
] b 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
|<—d Protective Resistive Inner (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
Coating Film Electrode 008
Ceramic 2A .079+.008 | .049+.004 | .016+.008 | -012 To04 | .02+.004
Substrate (0805) (2.0£0.2) | (1.25+0.1) | (0.4£0.2) | (0.3 +8?) (0.5+0.1)
2B .063+.008
(1206) | 126+.008 | (1.6+0.2)
2E (3.2+0.2) [ 102+.008 016 652
(1210) (2.6+0.2) (04+02)
2H
(2010) | .197+.008 | .098+.008
W2H (5.0£0.2) | (2.5x0.2) | 02+.012 |.026+.006 | .024+.004
(2010) (0.5+0.3) [(0.65+0.15)| (0.6+0.1)
3A 016 008
(2512) | 548..008 | .122+.008 (0.4*92)
W3A (6.3+0.2) | (3.1x0.2) 026+.006
(2512) (0.65+0.15)
ordering information
| RK73Z | | 2B | | T | TD
. Termination .
Type Size Material Packaging
1F T: Sn TX: 01005 only: 4mm width - Tmm pitch embossed plastic
1H (1F, 1H, 1E, 1J, 2A, 2B, TBL: 01005 only: 2mm pitch pressed paper
1E 2E, 2H/W2H, 3A/W3A) TC: 0201 only: 7" 2mm pitch pressed paper
14 Contact fa}ctory for (TC: 10,000 pcs/reel, TCM: 15,000 pcs/reel)
oA below options: TPL: 0402 only: 2mm pitch punch paper
oB L: SnPb TP: 0402, 0603, 0805: 7" 2mm pitch punch paper
o (31AE‘ 1|J’ 2A, 2B, 2E, 2H, TD: 0603, 0805, 1206, 1210:7" 4mm pitch punched paper
only) TE: 0805, 1206, 1210, 2010 & 2512: 7" embossed plastic
W2H G:Au For further information on packaging, please refer to Appendix A
W3A (1E, 1J, 2A)
2H
3A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/08/19
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RK73Z

'=:o \®
= A zero ohm jumper chip resistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

. Rated Maximum Maximum Overload . Operating
DesiP anr;tion R_I?;Ie: ngﬁgt Terminal Part Continuous Current @ 70°C Ix-:as)i(;?:;r:e Temperature
9 P Temperature Current @ 70°C (for < 1 second) Range
RK73Z1F — 0.5 Amps 1.0 Amp Max. -55°C to +125°C
RK73Z1H 0.5 Amps 1.0 Amp Max.
RK73Z1E
RK73Z1J 1.0 Amps 2 Amp Max.
70°C 50mQ
RK73Z2A 125°C 2.0 Amps 5 Amp Max. -55°C to +155°C
RK73Z2B
RK73Z2E
RK73Z2H/W2H 2.0 Amps 10 Amp Max.
RK73Z3A/W3A
environmental applications
Derating Curve
100 I 100 I
| N\ | \
80 | 80 I
c | c | 1H, 1E, 1J, 2A, 2B
[ | | o | 2E, W2H, W3A |
3 =
G %0 | S 6o |
g [ ™ NN o gl I
é 40 | 1 \ 28, 2E, 2H, 3A E 40 | I
ES ES
20 : : 20 : :
oll | oll | \
-60* -40 20 0O 20 40 60 “80 100 120* 140 * -60* 40 20 0O 20 40 60 80 100 120* 140 4
-55 70 125 155 -55 125 155

Ambient Temperature

For resistors operated at an ambient temperature of 70°C or above,
a current rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Terminal Part Temperature
)

For resistors operated at a terminal part temperature of described for
each size or above, a power rating shall be derated in accordance
with the derating curve.

Please refer to “Introduction of the derating curve based on the
terminal part temperature” in the beginning of our catalog before use.

Requirement
Parameter Limit Typical Test Method
. 50mQ Max. 15mQ Max. o
Resistance after the test after the test 25°C
Overload (Short time) ;?é?%gﬂiét ;f;‘%g’lt&g;t Maximum overload current for 5 seconds , 1 cycle
. 50mQ Max. 15mQ Max. . .
Resistance to Solder Heat after the test after the test 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature ;?Q%gﬂgxs't ;f?g?%gﬂg;t -55°C (30 minutes), +125°C (30 minutes), 100 cycles
. . 100mQ Max. 18mQ Max. o o o oro
Moisture Resistance after the test after the test 40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
o 100mQ Max. 18mQ Max. o o
Endurance at 70°C after the test after the test 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High To ture E 100mQ Max. 15mQ Max. +125°C, 1000 hours: 1F
Igh Temperature Exposure afterthe test | afterthe test | +155°C, 1000 hours: 1H, 1E, 1J, 2A, 2B, 2E, W2H/2H, W3A/3A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/17
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RK7306

“1%lo tolerance, SOppmMI°C
chip resistor

RolIS

COMPLIANT

OA\ thick film 0.250%l0, 0.59I0,

KOA SPEER ELECTRONICS, INC.

features

* High precision resistor with T.C.R. of
+50 ppm/°C and tolerance of +0.25%,
+0.5% or +1%

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L Type Dimensions inches (mm)
c c
Ao P (Inch Size Code) L w c d t
W/ / 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
/ o (0201) | (0.6+0.03) | (0.3+0.03) | (0.1£0.05) |(0.15+0.05) | (0.23+0.03)
A B ating 004 002
rene 1E 039 0% | 02+.002 |.008+.004 | 01%00: |.014+.002
Plating (0402) (10701 ) | (0.5£0.05) | (0.2£0.1) | (g,25 +0.05) |(0.35+0.05)
—»{ Protective Resistive Inner 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Coating Film  Electrode (0603) (1.6+0.2) | (0.8x0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
Ceramic 012 + 008
Substrate 2A .079+.008 | .049+.004 | .016+.008 004 | .02+.004
(0805) (2002) | (125x0.1) | (04=02) | (0.3+02) | (0.5x0.1)
008
2B .126+.008 | .063+.008 | .02+.012 | 016 Toos | .024+.004
(1206) (32x02) | (1.6+0.2) | (05%0.3) | (0.4+02) | (0.6x0.1)

Derating Curve

l\

=

For resistors operated at a terminal part
temperature of described for each size or
above, a power rating shall be derated in
accordance with the above derating curve.
Please refer to “Introduction of the derating
curve based on the terminal part temperature”
in the beginning of our catalog before use.

®
3

—

@
3

For resistors operated at an
ambient temperature of 70°C or
above, a power rating shall be
derated in accordance with the
above derating curve.

N
3

% Rated Power
% Rated Power

N
S

I
|
|
1€,
| [2h 2
|
|
|

0
-60* -40 20 O 20 40 60 *80 100 120 140 * 60 -40 20 0 20 40 60 80 100 120* 140 “
-55 70 155 125 155

Ambient'(fegperature Terminal Part Temperature
° cy

ordering information

|RK|736||1|J|| T | | D ||10|03|| F
Type Size Te&";;gﬁgfm Packaging Rgggtg‘:(lze Tolerance
1H T: Sn TC: 0201 only: 7" 2mm pitch pressed paper 3 significant New C: +0.25%
1E (1H, 1E, 1J, (TC: 10,000 pcs/reel, TCM: 15,000 pcs/reel) figures + D: +0.5%
1J 2A, 2B) TPL: 0402 only: 2mm pitch punch paper 1 m_“'“P"er F: +1%
2A L: SnPb TP: 0402, 0603, 0805: 7" 2mm pitch ‘R indicates
(1E, 14, 2A, 2B) decimal on
2B punch paper value <100Q2
TD: 0603, 0805, 1206: 7" 4mm pitch
punched paper
TE: 0805, 1206: 7" embossed plastic
For further information on packaging,
please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/19
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RK7306

VEZ:ZOA\(@ thick film 0.25

KOA SPEER ELECTRONICS, INC.

applications and ratings

0jo, 0.500,

190 tolerance, SOppmMI°C

chip resistor

: Absolute | Absolute
Part Power ARmaI:ieec:'lt T:'?rtm?r?al (Tﬁ'l?é) New Resistance Range Maximum | Maximum
Designation* Rating e Part Temp pll\)ll ax E-24, E-96 | E-24,E-96 | E-24,E-96 | Working | Overload
) : : (C=0.25%) (D%0.5%) (F£1%) Voltage | Voltage
R'((gg(ﬁ;"' 1/20W (.05W) — 100Q - IMQ**[100Q - 1MQ*| 25V 50V
RK73G1E
(0402) 1/10W (.10W) 50V 100V
RK73G1J o
(0603) 1/10W (.10W) 70°C 125°C +50 1002 110 | 100+ 1010, 00+ 1Mo 75V 150V
RK73G2A i | ’
(0805) 1/8W (.125W) 150V 200V
RK73G2B
(1206) 1/4W (.25W) 200V 400V
Operating Temperature Range: -55°C ~ +155°C
* Parentheses indicate EIA package size codes.
** RK73G1H available in E-24 decade values only
environmental applications
Temperature Rise One-Pulse Limiting Electric Power
RK73G 1E-1J RK73G 2A-2B RK73G 1H-2B
50 100 %
~ ~ £
040 pre S0 &
:g L] 1J 8 28 g
o e Se=CE
%20 g 40 2
‘;.’- 10 /%jj// ;.;20 ?/// /: E
2 — = — | g
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 E
o

Power Rating Power Rating
(%) %)
Regarding the temperature rise,
the value of the temperature varies
per conditions and board for use
since the temperature is measured
under our measuring conditions.

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm

Cu foil thickness: 35pm

(D: Hot spot

(: Terminal

Performance Characteristics

Pulse Duration
(ms)

The maximum applicable voltage is equal to the max. overload
voltage. Please ask us about the resistance characteristic of
continuous applied pulse. The pulse endurance values are not
assured values, so be sure to check the products on actual
equipment when you use them.

Requirement A R %(%+0.1Q)

Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
Within specified . o o . o o o o
T.C.R. TCR — 1H: +25°C/+125°C, 1E, 1J, 2A, 2B: +25°C/-55°C and +25°C/+125°C
) o o Rated Voltage x 2.5 for 5 seconds
Overload (Short time) +2% +0.6% (1E, 2B: Rated Voltage x 2 for 5 seconds)
o/ - O/ =
Resistance to Solder Heat +1% i] é"11JH’21/:\O'g§' 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles

+2%: 1J, 2A, 2B | £0.6%: 1J, 2A,

Moisture Resistance

40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

+3%: 1H, 1E 2B; +1%: 1H, 1E
Endurance at 70°C +2%: 1, 2A 2B | X0.6%: 10 28 | 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.6% +155°C, 1000 hours

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/28/19
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RS73

high reliability chip resistors

RolIS

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

features

* Metal-glaze thick film resistor for
surface mounting

* High precision resistor with T.C.R. +25x10¢/K
and tolerance +0.1%

* High reliability with AR of +0.2% and +0.5% in the reliability test

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L >
/é 4 ¢ Type Dimensions inches (mm)
; / (Inch Size Code) L w c d t
W 1J .063+.008 | .031£.004 | .008:.004 | .012.004 | .018+.004
T/ L Phating (0603) | (1.6+0.2) | (0.8+0.1) | (0.2+0.1) | (0.3+0.1) | (0.45+0.1)
. +.008
t Blating 2A .079+.008 | .049+.004 | .010+.006 | 012 Z004 | .020+.004
4+ (0805) | (2.0+0.2) | (1.25:0.1) (0.25:0.15)| (0.3+92) | (0.5:0.1)
- Fecibiive | ¥y
o] Bueve | posistve et ST
Coramic 2B .126+.008 | .063+.008 | .014+.006 | ‘016 004 | 024+.004
Stbsirate (1206) | (3.2:0.2) | (16x0.2) |(0.35+0.15)| (0.4+92) | (0.6+0.1)
Derating Curve
100| '\ 100 T
| | | :\
ESOI ] 380 I I\
g | | g | |
Eeo T 1 560 I I
2 | | 2 | |
g« I Ll ! \
SR | SORE |
200 | 20 I
OI I 0 | |
-60* -40 20 0 20 40 -60* -40 -20 0O 20 40 60 80 100120* 140 “160
125 155

60 80* 100 120 140 *
85 155

-55 -65

Ambient Temperature Terminal Part Temperature

(°C) (°C)
For resistors operated terminal part temperature of described for each size or
above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

For resistors operated at an ambient temperature of 85°C or above,
a power rating shall be derated in accordance with the derating curve.

ordering information

[ Rs73F | | 1J | T | | D | 1002 | | B
T Power Termination Packaqi Nominal Tol
ype Rating Material gcraging Resistance Celance
RS73F 1J: 0.2W T: Sn TD: 4mm pitch punched paper 4 digits B: £0.1%
RS73G 2A: 0.25W For further information on packaging, C: +0.25%
2B: 0.33W please refer to Appendix A D: +0.5%
F: +1%

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

7/01/19
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ZON RS73

high reliability chip resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power | Rated Rated TCR Resistance Range** Maximum | Maximum | Operating
o . o Ambient | Terminal iy Working | Overload |Temperature
Designation | Ratin -6 B+0.1% | C+0.25% | D+0.5% F+1%
9 9 Temp. |Part Temp. (X 10°/K) E-24, E-;G E-24, E-9<;5 E-24, E-SG E-24, E‘-’96 Voltage | Voltage Range
R(S73F;J o5
0603 B 100Q2 - 100Q2 - 100Q2 - 1002 -
rs7ag1d | W MQ MO MO MO 100v | 150V
+50
(0603) &
RS73F2A .
(0805) - 100 - 100 - -55°C to
. 85°C 125°C
Rs7aGza | 2V * o | Mo | esuo 150V | 800V | s
(0805) = 10Q - 10Q -
RS73F2B o5 10MQ 10MQ
=) B 10Q- | 10Q-
.33W
RS73G2B 50 1MQ 1MQ 200V 400V
(1206) +

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
" Measurement Temperature: +25°C/+125°C. Cold T.C.R. (-565°C/+25°C) is -50~+25x10/K 2 Please inquire about E-192

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.”
Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
RS73 1J RS73 2A-2B

70 100 §
60 i ~ 28 g
o i O80 28- S
i 5 dPE
T 4 i 60 = B
g 20 | — | g AT L Y
s ® 40 €
= H L—T =
uézo — “é T £
° 1A 8 20 3

Ep= = g

0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 E

Power Rating Power Rating o
o Pulse Duration

Regarding the temperature rise, Measurement condition ) i )
the value of the temperature varies Room temperature: 25°C The maximum applicable voltage is equal to the max. overload
per conditions and board for use ol koo voltage. Please ask us about the resistance characteristic of
since the temperature is measured ©: Hot spot continuous applied pulse. The pulse endurance values are not
under our measuring conditions. / @ Terminal assured values, so be sure to check the products on actual

equipment when you use them.
Performance Characteristics
Requirement A R +(%+0.05Q)

Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within spacifiad — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +0.2% +0.03% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +0.2% +0.1% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.2% +0.05% -55°C (30 minutes), +125°C (30 minutes), 1000 cycles
+0.2%: 1J +0.04%: 1J
(100Q<R<200kQ)|(100Q<R<200k<)
Moisture Resistance 2A, 2B 2A, 2B 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

(10Q<R<10MQ) | (10Q<R<10MQ)
+0.4%: other +0.08%: other

Endurance at 85°C +0.2% +0.05% 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
+0.2%: 1J +0.1%: 1J
(100Q<R<200kQ)|(100Q2<R<200k<)
High Temperature Exposure 2A, 2B 2A, 2B +155°C, 1000 hours

(10Q<R<100kQ) | (10Q<R<100k<)
+0.4~0.5%: other|+0.2~0.3%: other

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/24/20
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RN73H

long term precision thin (metal) film flat chip
resistors (high reliabilty, for automotive)

= O\

KOA SPEER ELECTRONICS, INC.

RoH

COMPLIANT

features

* AEC-Q200 Qualified

e Endurance at 85°C (3,000h): AR of +0.1%
* High temperature exposure: AR of +0.1%

* High precision type +0.05% is available

* Low current noise

¢ High reliability and high stability at elevated temperatures
* Improved moisture resistance by glass passivation layer

* Products meet EU RoHS requirements

* Rated ambient temperature: 85°C, rated up to +155°C

dimensions and construction

L . ——
/467, ¢ / T).(pe Dimensions inches (mm)
(Inch Size Code) L w c d t
/ 004 002
w / Soldor 1E 039 7002 |.020+.002 | .010+.004 | 010 Tooz | .014+.002
- / ‘ Plating (0402) (1.0;01) (0.5+0.05) | (0.25%0.1) | (9.25 +0.05) (0.35+0.05)
to - ’ ylating 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
¥ (0603) | (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
[ Coaing’® | Bimistive et ode 2A | .079:.008 | .049:.008 | 016+.008 | 012 7003 | .02+.004
_ (0805) | (2.00.2) | (1.25+0.2) | (0.4+02) | (93+02) | (0.5:0.1)
(SJelgartnlgfe 0.1
upstra
1%36 '(()16 gfbogf .016 +008
(1206) | 126+.008 .02£.012 -004 | .024+.004
2E (3.2£0.2) | 098+.008 | (0.5+0.3) (0.492) (0.6+0.1)
. (1210) (2.5+0.2)
Derating Curve
100 1007 $ y\
80 I I 80 : I 5‘
ol | : | =22 NN
g I I E 60 A (100°C)
g 60 | | o | 25.25(110(:;/“ |
3 | | 3 | N
(7] -
| ' N i
| | °
20y ] 200 TN
ol | oll 1] 1
_60* - - A A -60* -40 -20 0 20 40 60 80 “4100%120 140 *160
6(_)55 40 20 O 20 40 60 8085 100 120 140 15;60 55 9095 110 155

Ambient Temperature
(C)

For resistors operated at an ambient temperature of 85°C or above, a

power rating shall be derated in accordance with the above derating curve.

ordering information

Terminal Part Temperature
(°C)

For resistors operated terminal part temperature of described for each size
or above, a power rating shall be derated in accordance with derating curve.
Please refer to “Introduction of the derating curves based on the terminal
part temperature” in the beginning of our catalog before use.

[ RN73H | | 2B | | T | | D | | 1002 | | B | [ 25 |
T . Termination Packagi Nominal Resistance T.C.R.
ype Size Material acKauing Resistance Tolerance (ppm/°C)
1E: 0.063W T: Sn TP: 0402 only: 7" 2mm pitch 3 significant A: +£0.05% 05
1J: 0.1W G: Au (1E, punched paper figures + B: +0.1% 10
2A: 0.125W 1J only) TD: 0603, 0805, 1206, 1210: 1 multiplier C: +0.25% 25
) 7" 4mm pitch punched R” indicates D: £0.5% 50
2B: 0.25W paper decimal on A
2E: 0.25W TE: 0805. 1206. 1210: value <100Q F: +1.0% 100
7" embossed plastic
For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/24/20
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=0\ RN73H

long term precision thin (metal) film flat chip
KOA SPEER ELECTRONICS, INC. resistors (high reliabilty, for automotive)

applications and ratings

Part Power | Rated T:'?rt\?:al T.C.R. Re;izs;aréc_:; 6RaElj199eZ(*Q) Maximum | Maximum
Designation Flatulg Ambient Part (ppm/°C) ’ ’ Working | Overload
@85°C | Temp. | yomp. | MaX- | (A20.05%) | (B0.1%) | (C0.25%) (D+0.5%) | (F=1.0%) | Voltage | Voltage
+10 — 47 -100k | 47 - 100k | 47 - 100k | 47 - 100k
RN73H1E (gégw) 85°C | 90°C +25 — 47 - 300k | 47 -300k | 47 - 300k | 47 - 300k 50V 100V
' +50 — 47 -300k | 47-300k | 10-300k | 10 - 300k
+5 100 - 59k | 100 - 59k — — —
+10 47 -59k | 47 - 360k | 47 - 360k | 47 - 360k | 47 - 360k
RN73H1J 1/1%‘\’/" 85°C | 95°C +25 47-59k | 15-1M 15-1M | 10-1M 10 - 1M 75V 150V
(-10W) +50 — 15- 1M 15- 1M 10 - 1M 10 - 1M
+100 — — — 10- 1M 10- 1M
+5 | 100 - 100k | 100 - 100k — — —
1/8W +10 | 47-100k | 47-1M 47 -1M | 47-1M 47 - 1M
RN73H2A | (125w) | 85°C | 100°C | 25 | 47-100k | 15-1.5M | 15-1.5M | 10-15M | 10- 1.5M 150V 300V
+50 — 15-15M | 15-15M | 10-1.5M | 10- 1.5M
+100 — — — 10-15M | 10-1.5M
+5 | 100 - 300k | 100 - 300k — _ _
1/aW +10 | 47-300k | 47-1M | 47-1M | 47-1M | 47-1M
RN73H2B | (25W) | 85°C | 110°C | +25 | 47-300k | 15-1M 15 - 1M 10 - 1M 10 - 1M 200V 400V
+50 — 15 - 1M 15 - 1M 10 - 1M 10 - 1M
+100 — — — 10- 1M 10 - 1M
+10 | 100-510k | 100 - 510k | 100 - 510k | 100 - 510k | 100 - 510k
1/4W 25 | 51-510k | 15- 1M 15-1M | 10- 1M 10- 1M
RN7SH2E | (25W) | gsoc | 110°C | 250 — 15-1M | 15-1M | 10-1M | 1o-1M | 200V | 400V
+100 — — — 10 - 1M 10 - 1M
* No marking on E-192 values Operating Temperature: -55°C to +155°C

environmental applications
Performance Characteristics
Requirement A R +(%+0.05Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+125°C: T.C.R. +5 (x10°K); +15°C/-55°C and +25°C/+155°C: other
Overload (Short time) +0.05% +0.01% | Rated Voltage x 2.5 or Max. overload voltage, whichever is less for 5 seconds
Resistance to Solder Heat +0.05%" +0.01% | 260°C + 5°C, 10 seconds + 1 second
oo oo | o | oo | B L S B
Moisture Resistance +0.1%* +0.05% | 85°C + 2°C, 85%+5%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 85°C +0.1%* +0.03% | 85°C + 2°C, 3000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.1%* +0.05% | +155°C, 1000 hours

* Depends on resistance value, please contact KOA Speer for details.

Precautions for Use

* The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the parts
absorb on the top tapes to cause a failure in the mounting and the parts are destructed by static electricity (1J, 2A, 2B, 2E: 1kV and more, 1E: 0.5kV and more at Human
Body Model 100pF, 1.5kQ) to change the resistance in the conditions of an excessive dryness or after the parts are given vibration for a long time as they are packaged
on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

* lonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion resistance, etc.
The flux may contain ionic substances like chlorine, acid, etc. while perspiration and saliva include ionic impurities like sodium (Na ), chlorine (Cl-) etc. Therefore these
kinds of ionic substances may induce electrical corrosion when they invade into the products. Either thorough washing or using RMA solder and flux are necessary since
lead free solder contains ionic substances. Washing process is needed, before putting on moisture proof material in order to prevent electrical corrosion.

e The upper electrodes could be peeled off when a heat-resistant masking tape is attached to the mounted chip resistors and then detached from them. It is confirmed that
the adhesiveness gets stronger due to the exposure to heat under mounting. Accordingly, we recommend the use of masking tape be refrained. If the use of heat-resistant
masking tape is unavoidable, please make sure that the adhesives on the tape do not directly come in contact with the product.

e When high-pressure shower cleaning is implemented, there is a possibility of exfoliation of the top electrodes caused by the water pressure stress so please avoid
the implementation.

o |f the implementation is unavoidable, then please evaluate the products beforehand.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/30/19
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RN73R

precision thin (metal) film flat chip resistors
Chigh reliability)

RolIS

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

resistors

features

* AEC-Q200 Qualified

e Endurance at 85°C (1,000h): AR of +0.1%

* High temperature exposure: AR of +0.25%

* High precision type +0.05% is also available
* Low current noise

* Improved moisture resistance by high humidity protective
coating

e Suitable for control circuits in various industrial equipment
* Products meet EU-RoOHS requirements
* Rated ambient temperature: 85°C, rated up to +155°C

dimensions and construction

Type Dimensions inches (mm)
/4 - L P / (Inch Size Code) L w c d t
039 +.004 010 +.002
A 1E -.002 |.020+.002 | .010+.004 -.004 |.014+.002
w / o (0402) (1030 | (0.5£0.05) | (0.2520.1) | (9,25 +095) | (0.35+0.05)
- ' Plating 14 1063%.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
: ( N (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45=0.1)
Platin .008
Ll ! g 2A .079+.008 | .0492.008 | .016+.008 | 012 “o0s | .02+.004
|&d Protective | Resistive Inner (0805) (2.0+0.2) | (1.25+0.2) | (0.4=0.2) | (9.3+02) | (0.5+0.1)
Coating Film Electrode 01
. .008
Geramic 2B 126+.008 | .063+.008 | .02+.012 | 016 To0s | .024+.004
ubstrate (1206) | (32:0.2) | (16£0.2) | (0.5+0.3) | (94+02) | (0.6x0.1)
016 +.008
2E 126+.008 | .098+.008 | .02+.012 | 016 To0s | .024+.004
(1210) (3.2£0.2) | (2.520.2) | (0.50.3) | (0.4 +8,§) (0.6+0.1)
Derating Curve
1007 1007
w0l | 80 : @A\
= | | P 1E (90°C)
g | | 5 U ;i‘i?,;%% \
S 60 I ] § 60 | 25‘(25(11)0“c|/]/| |
2 I g 1] 1
& 4o ] e 0] 1
2 | | £ L1
201y ] 2on IR
o 1 | 1|

0
-60* -40 -20 0

|
60 40 20 0O 20 40 60 80
85 -55

100 120 140 “160
-55 155

20 40 60 80 “*100*120 140 “160
9095 11 155

Ambient Temperature Terminal Part Temperature
(°C) ()

For resistors operated at a terminal part temperature of described for each
size or above, a power rating shall be derated in accordance with derating
curve. Please refer to “Introduction of the derating curves based on the
terminal part temperature” in the beginning of our catalog before use.

For resistors operated at an ambient temperature of 85°C or above, a
power rating shall be derated in accordance with the above derating curve.

ordering information

[ RN7T3R | | 2B | | T | | D | | 1002 | | B | [ 25 |
. Termination . Nominal Resistance T.C.R.
Type Size Material Packaging Resistance Tolerance (ppm/°C)
1E: 0.063W T: Sn TP: 2mm pitch punched paper 3 significant A: £0.05% 05
1J: 0.1W TD: 4mm pitch punched paper figure§ + B: +0.1% 10
SA: 0.125W TE: 4mm pitch plastic embossed JRTiL:g‘iJc“aetres C:+0.25% o5
i For further information on packaging, . .
2B: 0.25W please refer to Appendix A decimal on D:0.5% 50
2E: 0.25W value <100Q F: +1.0% 100

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/24/20
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VE;Z o A\® RN73R

precision thin (metal) film flat chip resistors
KOA SPEER ELECTRONICS, INC. Chigh reliability)
applications and ratings

Rated Resistance Range (2 : :
P | Dot | | Terminal| TR on E96, 902 e e
esignation| @ gs-C | Temp. Te,anr:,_ Ealy (A£0.05%) | (Bx0.1%) | (C+0.25%) (D0.5%) | (F+1.0%) | Voltage | Voltage
+10 — 47-10k | 47-10k | 47-10k | 47-10k
RN73R1E (gégw) 85°C | 90°C | =25 — 47 -300k | 47-300k | 47 - 300k | 47 - 300k 50V 100V
' +50 — 47 -300k | 47-300k | 10-300k | 10- 300k
+5 100- 59 | 100 - 59 — — —
+10 47-59k | 47-59k | 47-59k | 47-59k | 47-59
RN73R1J (1/110%‘\’/‘; 85°C | 95°C +25 47-5% | 15-1M 15-1M 10- 1M 10 - 1M 75V 150V
: +50 — 15-1M 15-1M | 10-1M 10- 1M
+100 — — — 10-1M 10- 1M
+5 | 100- 100k | 100 - 100k — — —
1/8W +10 | 47-100k | 47-100k | 47-100k | 47-100k | 47- 100k
RN73R2A | (125w) | 85°C | 100°C | 25 | 47-100k | 15-15M | 15-1.5M | 10-15M | 10-1.5M 150V 300V
+50 — 15-15M | 15-15M | 10-1.5M | 10-1.5M
+100 — — — 10-15M | 10-1.5M
+5 | 100 - 300k | 100 - 300k — _ —
1/4W +10 | 47-300k | 47-300k | 47 - 300k | 47 - 300k | 47 - 300k
RN73R2B | (25W) | 85°C | 110°C | =25 | 47-300k | 15- 1M 15-1M | 10-1M 10- 1M 200V 400V
+50 — 15- 1M 15-1M | 10-1M 10- 1M
+100 — — — 10- 1M 10-1M
o +10 | 100 - 510k | 100 - 510k | 100 - 510k | 100 - 510k | 100 - 510k
i i +25 | 51-510k | 15- 1M 15-1M | 10- 1M 10- 1M
RN73R2E | (25W) | 85°C | 10°C [—_) = Ty Ty R Ry Ty 200V 400V
+100 — _ — 10- 1M 10-1M

Operating Temperature: -55°C to +155°C

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
environmental applications
Performance Characteristics

Requirement A R +(%+0.05Q)

Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+125°C: T.C.R. +5 (x10/K); +25°C/-55°C and +25°C/+155°C: another
Overload (Short time) +0.05% +0.01% | Rated Voltage x 2.5 or Max. overload voltage, whichever is less for 5 seconds
Resistance to Solder Heat +0.05%" +0.01% | 260°C + 5°C, 10 seconds + 1 second
o Chango ol Temperare | sow | <o | 1614 B OG0 e 1185 (0 i) 0 s
Moisture Resistance +0.25% +0.07% | 85°C + 2°C, 85%+5%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 85°C +0.1% +0.04% | 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25% +0.10% | +155°C, 1000 hours

* Depends on resistance value, please contact KOA Speer for details.
Precautions for Use

* The properly and electrostatically measured taping materials are used for the components, but attention should be paid to the fact that there is some danger the
parts absorb on the top tapes to cause a failure in the mounting and the parts are destructed by static electricity (1J, 2A, 2B: 1kV and more, 1E: 0.5kV and more
at Human Body Model 100pF, 1.5kQ) to change the resistance in the conditions of an excessive dryness or after the parts are given vibration for a long time as
they are packaged on the tapes. Similarly, care should be given not to apply the excessive static electricity when mounting on the boards.

o lonic impurities such as flux etc. that are attached to these products or those mounted onto a PCB, negatively affect their moisture resistance, corrosion
resistance, etc. The flux may contain ionic substances like chlorine, acid, etc. while perspiration and saliva include ionic impurities like sodium (Na+), chlorine (Cl-)
etc. Therefore these kinds of ionic substances may induce electrical corrosion when they invade into the products. Either thorough washing or using RMA solder
and flux are necessary since lead free solder contains ionic substances. Washing process is needed, before putting on moisture proof material in order to prevent
electrical corrosion.

e When heat-resistant masking tapes are attached to the chip resistors at the time of mounting and then detached, there is a possibility of exfoliation of the top
electrodes. It is known that the heat applied in the mounting process will enhance the adhesion strength of the tape adhesive so please avoid the use. If the use of
masking tapes are unavoidable, then please be sure not to attach the tape adhesives directly on the products.

When high-pressure shower cleaning is implemented, there is a possibility of exfoliation of the top electrodes caused by the water pressure stress so please avoid
the implementation. If the implementation is unavoidable, then please evaluate the products beforehand.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/27119
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HRK?73

high temperature flat chip resistors

O\

KOA SPEER ELECTRONICS, INC.

E =
oH

COMPLIANT

features

* Maximum operating temperature is 200°C.
Suitable for soldering mounting (Sn plating
products) or conductive glue mounting (Au plating products).

* Excellent heat resistance and weather reistance are ensured
by the use of metal glaze thick film

* High stability and high reliability with the triple-layer structure
of electrode

* Applicable to various kinds of automatic mounters for taping, etc

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L
2 aml i Type Dimensions inches (11m)
; / (Inch Size Code) L w c d t
w 1J .063+.008 | .031+.004 | .014+.006 | .012+.004 | .018+.004
TJ i Puter (0603) | (1.6+0.2) | (0.8+0.1) |(0.35+0.15)| (0.3+0.1) | (0.45+0.1)
t Inoer 2A | .079:.008 | .049:.004 | .0182.010 | 0127303 | .02:.004
v (0805) | (2.0+0.2) | (1.25+0.1) |(0.45+0.25)| (0;3+02) | (0.5%0.1)
’<—d—>{ Protective Resistive Inner 01
Coating Film Electrode 016 +008
Ceramic 2B .126+.008 | .063+.008 | .022+.014 | - -.004 |.024+.004
Geramic (1206) | (320.2) | (16+0.2) |(0.55£0.35)| (0.4+02) | (0.6+0.1)

Derating Curve

100

o]
o

(2]
o

N

N
o

N\

% Rated Power

n
o
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|
|
}
|
|
|
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o

-100 50

-55

For resistors operated at an ambient temperature of 70°C or above,
a power rating shall be derated in accordance with the derating curve.

0 50 *
70

100

Ambient Temperature
(°C)

150 200

ordering information

Applied to Sn Plating Products
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Terminal Part Temperature
(°C)

according to the derating curve.

200

When the terminal part temperature of the resistor exceeds the rated
terminal part temperature shown above, the power shall be derated

Please refer to“Introduction of the derating curves based on the
terminal part temperature”on the beginning of our catalog before use.

| HRK73B | | 2B | G | D | 103 | | J |
T Power Termination Packaqi Nominal Tol
ype Rating Material gcraging Resistance Oelance
HRK73B 1J: 0.1W T: SN* TD: 4mm pitch punched paper F: 4 digits F:+1%
HRK73H 2A: 0.125W G: Au For further information on packaging, J: 3 digits J: 5%
2B: 0.25W * Under please refer to Appendix A

Development

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/29/19
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VE:::; o A\® HRK7?73

high temperature flat chip resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Range Absolute Absolute .
Part Power Ratgd Ratgd T.C_.SR. HRK73H HRK73B Maximum Maximum SRR
Desi . A Ambient | Ambient (x10°/K) q Temp.
esignation Rating Tem Tem Max F: +1% J: +5% Working Overload Range
P P : E24* E24 Voltage Voltage 9
HRK731J o R +200 10Q~1MQ 1Q~1MQ
(0603) 0.1W 70°C | 12%C 400 — TiMo-ioma| %% 100V
HRK732A +200 10Q~1MQ 1Q~1MQ -55°C
.125W 70° 125° o
(0805) 0125 0°C 5°C +400 = 1.1MQ~10MQ 150V 200V to +200°C
HRK732B +200 10Q~1MQ 1Q~1MQ
0.25W 70°C 125°C
(1206) +400 — TivMo-toma| 200 400V
Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower * Under development
environmental applications
Temperature Rise One-Pulse Limiting Electric Power
HRK73 1J-2B HRK73 1J-2B
100 S 100
] S
O 80 3 T
< 28 )
.2 L 28 Measurement condition 2
o 7 m temperature: 25% °
£ P =l el ety : :
® 40 — fﬁA Cu foil thickness: 35pm 2 1 o
qé- /j/ = %¢f (: Hot spot E v
8 20 e @:Terminal
— ]’:—:‘r e % 0.1
0 10 20 30 40 50 60 70 80 90 100 %',
c
Power Rating S % o1 A 110 100 1000
o Pulse Duration
Regarding the temperature rise, the value of the (ms)
temperature varies per conditions and board for The maximum applicable voltage is equal to the max. overload voltage.
use since the temperature is measured under our Please ask us about the resistance characteristic of continuous applied
measuring conditions. pulse. The pulse endurance values are not assured values, so be sure to
check the products on actual equipment when you use them.
Performance Characteristics
Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds (2B: Rated Voltage x 2 for 5 seconds)
Moisture Resistance +2%: +0.75% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C or Rated +09, +0.75% 70°C + 2°C or rated terminal part temperature +2%, 1000 hours, 1.5 hr ON,
Terminal Part Temperature el = 0.5 hr OFF cycle
High Temperature Exposure +2% +0.5% +200°C, 1000 hours

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/19

m KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



VE;Z o A\® WK73R

wide terminal type flat chip resistors

KOA SPEER ELECTRONICS, INC.

features

* Wide-side termination (reverse-geometry)
type flat chip resistor

* High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance +0.5%

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

COMPLIANT

Type Dimensions inches (mm)
dimensions and construction [m%E%E L W £ d !
1E .020+.002 | .039+.002 | .006+.002 | .006+.002 | .014+.002
Pa L (0204) (0.5+0.05) | (1.0+0.05) |(0.15+0.05) | (0.15+0.05) | (0.35+0.05)
-4 T 1J .031+.004 | .063+.004 | .006+.004 | .008+.004 | .018+.004
; (0306) (0.8£0.1) | (1.6+0.1) | (0.15+0.1) | (0.2+0.1) | (0.45+0.1)
w 2A .049+.006 | .079+.006 | .012+.008 | .014+.008 | .022+.004
— (0508) (1.25+0.15) | (2.0+0.15) | (0.3+0.2) | (0.35+0.2) | (0.55+0.1)
;// Solder 2B .063+.006 | .126+.008 | .012+.008 | .018+.006
T (i Plating (0612) (1.6+0.15) | (3.2+0.2) | (0.3x0.2) [(0.45+0.15)
t Qfaﬂn 2H .098+.006 | .197+.006 | .016+.008
Inner 9
v Resistive Electrode (1020) (2.5+0.15) | (5.0+0.15) | (0.4+0.2) 024+.004
Pd% Protective Film 2J .122+.006 | .181+.006 | .016+.008 | .030+.006 | (0.6+0.1)
Coating (S:elr):,utnict (1218) (3.1+0.15) | (4.6+0.15) | (0.4+0.2) |(0.75+0.15)
vbsirate 3A 122+.006 | .252+.006 | .018+.008
(1225) (3.1+0.15) | (6.3+0.15) | (0.45+0.2)
Derating Curve WK73R2B (1W), WK73R3A (2W)
T
100 100 100
T T | T
sl :\ sl 2J (100°0)| I\ sol! I\
E | | E | | 28 sh 15011\
& 60 ] ] & 60 ] 1E, 1J, 2A, 2B, \{ a 60 ] ]
T | | F | 2H, 3A (125°C) I\ 3 | |
540 I I 540 I I \ 540 I I
= | = 1 | * |
20 ] ] 20 ] ] 20 ] ]
oll | oLl | oll |
-60* -40 20 0 20 40 60“80 100 120 140 “160 -60* -40 20 0 20 40 60 80 100 120 140 “160 -60* -40 20 0 20 40 60 80 100*120140 “160
-55 70 155 -55 125 155 -55 115 155
Ambient 1;ecmperature Terminal Pa!ETemperature Terminal Pa!::Temperature
For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or above, a power rating
of 70°C or above, a power rating shall be derated shall be derated in accordance with the derating curve above.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” in the

beginning of our catalog before use.
If you want to use at rated power (*1), use derating curves based on the terminal part temperature

ordering information  ontherightside graph.

[ WK73R | | 2J | | T | | TE | | 33L0 | | F |
T si Termination Packaqi Nominal Resistance
ype 28 Material acxaging Resistance Tolerance
WK73R 1E: 0.33W T: Sn TP: 0204: 7" 2mm pitch +1%: 3 significant figures + 1 D: +0.5%
1J: 0.5W punched paper multiplier “R” indicates decimal F:+1%
. TD: 0306, 0508, 0612: 7" on value <100Q .
2A: 0.75W, TW 4mm pitch punched paper +5%: 2 signifi i J- £6%
2B: 0.75W. 1W ) i +5%: 2 significant figures + 1
oH: 1V\} TE: 1020, 1218, 1225: multiplier “R” indicates decimal
2J. W . f7ﬂ:mt?o](ssed 5Iast|c on values <10Q
. or turther Information on
) . All values less than 0.1Q
ki , pl f )
3A: 1.5W, 2W {)Oa;par)%ggiprease reer (100mQ) are expressed in mQ
with “L” as decimal.

Ex: 33mQ, 1% = 33L0

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217119
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WK73R

wide terminal type flat chip resistors

- Oa\

KOA SPEER ELECTRONICS, INC.
applications and ratings

Part Poner Rated Rated T.CR Resistance Range (2) Maximum | Maximum | Operating
A . f Ambient Terminal P Working Overload Temp.
Designation Rating (X 10/K) Dx0.5% Fx1% J£5%
Temp. Part Temp. E-24/E-96 E-24/E-96 E-24 Voltage Voltage Range
WK73R1E 0.33W' — 125°C +100 — 10 -1M 10 - 1M 75V 100V
WK73R1J 0.5W' — 125°C +100 —_ 10 - 1M 10 - 1M 150V 200V
0.75W' — 125°C +100 — 20.5k - 1M 22k - 1M
200V 400V
WK73R2A 1.0W! — 125°C +100 — 10 - 20k 10 - 20k
WK73R2B 0.75W 70°C 125°C +100 10 - 1M 10 - 1M 10-1M 200V 400V
1.0W' — 115°C +100 10 - 9.76k 10 - 9.76k 10 - 9.1k -55°C
+100 — 10 - 430k 10 - 430k to
WK73R2H 1.0W 70°C 125°C 2200 — 230K - 1M 270k = 1M 200V 400V +155°C
. R +100 — 10 - 510k 10 - 510k
WK73R2J 1.0W 70°C 100°C 200 — 511K - 1M 560K - 1M 200V 400V
+100 — 10 - 330k 10 - 330k
1.5W 70°C 125°C
+200 — 332k - 1M 360k - 1M
200V 400V
WK73R3A oW IO +100 — 10 - 330k 10 - 330k
’ +200 — 332k - 1M 360k - 1M

Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower
"If you want to use at rated power use derating curves based on the terminal part temperature on the right side graph located on previous page.
If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to the

“Rated Terminal Part Temperature.” For more details refer to the “Introduction of the derating curves based on the terminal part temperature”
in the beginning of the catalog

environmental applications

Temperature Rise One-Pulse Limiting Electric Power

WK73R 1E-1J WK73R 2A-2B WK73R 1E-2A ~ WK73R 2B-3A
100 140 } g g
~ 3
5o =gt
e 19 o 100 28 © S
£ 60 e £ a0 = § K
g A g = u )
Ea0 — g = g £
g et g w0 = H £
8 20 k] = 3 >
2 8 3
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 % E
¢
Power Rating Power Rating © °
) ) )
WK73R 2H 3A Pulse Duration
tl';l]egar;img }rﬁ tetmperattire nise, o } The maximum applicable voltage is equal to the max. overload
e value of the temperature varies - o
per conditions and b':())ard for Use 5 120 O \rccouromontcondion voltage. Please ask us about the resistance characteristic of
" ! € o S, Roomtemperaure: 25°C continuous applied pulse. The pulse endurance values are not
smge the temperature is rgsasured L. % A assured values, so be sure to check the products on actual
unaer our measuring conaitions. i 5 ©: Hot spot equipment when you use them.
g' 40 / (2): Terminal
£ i N
F 20 ‘
0 10 20 30 40 50 60 70 80 90 100
Power Rating
(%)

Performance Characteristics

Requirement A R #(%+0.005Q)
Parameter Limit Typical Test Method
) Within specified o

Resistance tolerance — 25°C
TCR. Within spacifiad — +25°C/-55°C and +25°C/+125°C

) WK73R1E (0.33W), WK73R1J (0.5W), WK73R2A (0.75W, 1W)WK73R3A (2W): Rated
Overload (Short time) 2% +0.2% voltage x2.0 for 5 seconds. WK73R2B, R2H, R2J, R3A: Rated voltage x2.5 for 3 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles

. . +3%: 1E +1%: 1E o o

Moisture Resistance +29%: All others | £0.2%: Al others 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

o +3%: 1E +1%: 1E o o
Endurance at 70°C +29: All others | +0.2%: All others 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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WK73R

higher power, wide terminal type flat
chip resistors

RoH

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

features

* Wide-side termination (reverse-geometry)
type flat chip resistor

* High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance +0.5%

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction
Ae— - e’

Type Dimensions inches (mm)
/ / (Inch Size Code) L w c d t
w
— 2B15 .063+.006 | .126+.008 | .012+.008 | .018+.006
M— Solder (0612) | (1.6+0.15) | (3.2£0.2) | (0.3+0.2) |(0.45%0.15)
Tf (—; Plating
t NI in 2H2 .098:+.006 | .197+.006 | .016+.008
| 9 .024+.004
v Resistive Eloctrode (1020) (2.5+0.15) | (5.0+0.15) | (0.4+0.2) 030+.006 | (0-6£0.1)
Fid% Protective Film (0.75+0.15)
Coating  Ceramic 3A3 .122+.006 | .252+.006 | .018+.008
Substrate (1225) | (3.1x0.15) | (6.3+0.15) | (0.45+0.2)
Derating Curve
100
I
| )
. 80 I I
% | |
g 60 I I
I |
€ 0 [
= |
20 I I
old |
-60* 40 20 0 20 40 60 80 *100120 140 “160
-55 95 155
Terminal Part Temperature
(°C)
For resistors operated terminal temperature of described for each size or above,
a power rating shall be derated in accordance with the derating curve above.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.
ordering information
[ WK73R | | 2H2 | | T | | TE | | 1002 | | F |
T si Termination Packaqi Nominal Resistance
e 1ZE Material gcxaging Resistance Tolerance
WK73R New 2B15: T: Sn TD: 0612: 7" 4mm pitch +1%: 3 significant figures D: +0.5%
0.1.5W punched paper + 1 multiplier “R” indicates F: +1%
oH2: oW TE: 1020, 1225: 7" 4mm decimal on value <100Q . RO
pitch embossed I ) J: 5%
3A3: 3W . +5%: 2 significant figures
plastic " A €RY e
) ) + 1 multiplier “R” indicates
For fun_her information on decimal on values <10Q
packaging, please refer
to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/12/19
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CON — . WK73R

KOA SPEER ELECTRONICS, INC. chip resistors

applications and ratings

Rated Resistance Range () Maximum Maximum | Operating

Part Power 5 T.C.R. .

o . 5 Terminal " o o o Working Overload Temp.
R ) Part Temp. LAY, E?;:,g_é’s E-';:;E/:’QG JEt_gf Voltage Voltage Range
WK73R2B15 1.5W 95°C +100 10 - 9.76k 10 - 9.76k 10 - 9.1k 200V 400V

i +100 — 10 - 430k 10 - 430k -55°C
WK73R2H2 2.0W 95°C 2200 — 232K - 1M 270k - 1M 200V 400V +1é05°c
+100 — 10 - 330k 10 - 330k
0w ° 200V 400V
WK73R3A3 3.0 95°C 2200 — 332k - 1M 360K - 1M 00 00

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
WK73R 2B15-3A3 WK73R 2B15-3A3
£ 1000
300 5
H
G 250 5 &
8 200 // . o?-, 100
o
ﬁ 150 = ] o2 w
§ 2B15 o
£ 100 %/ % — | 281 -E
g o 3 10
& 50 8
g
0 10 20 30 40 50 60 70 80 90 100 g
Power Rating
(%)
Measurement condition
Regarding the temperature rise, Room temporature: 25°C The maximum applicable voltage is equal to the max. overload
the value of the temperature varies Cu foil thickness: 35um voltage. Please ask us about the resistance characteristic of
per conditions and board for use (: Hot spot continuous applied pulse. The pulse endurance values are not
since the temperature is measured / @: Terminal assured values, so be sure to check the products on actual
under our measuring conditions. T N equipment when you use them.

Performance Characteristics

Requirement A R #(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified - +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/08/19
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ZON We73

KOA SPEER ELECTRONICS, INC.

wide terminal type pulse power
flat chip resistors (anti surge)

features R(E)HU?

e Superior to WK73 series in pulse COMPLIANT
withstanding voltage

* Suitable for both flow and reflow solderings
* This products meet EU RoHS requirements
* AEC-Q200 Qualified

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
004 004
2B 063 1008 |.126x ~012 | .012+.008 | .018+.006 | .024+.004
(0612) (1.6;3.'21) (3.2;3:31) (0.3+0.2) [(0.45+0.15)| (0.6+0.1)

2H .098+.006 | .197+.006 | .016+.008 | .030+.006 | .024+.004
(1020) (2.6+0.15) | (5.0+0.15) | (0.4+0.2) |(0.75+0.15)| (0.6+0.1)

+.008
d ) - Inner 3A 122+ -004 | .248+.006 | .018+.008 | .030+.006 | .024+.004
‘ ggﬁrclgve 'Ii!ilerﬁlstlve Electrode (1225) 3 1+f8'12) (6.3+0.15) | (0.45+0.2) [(0.75+0.15)| (0.6+0.1)

Derating Curve

100 100
I I
80 I :\ 80 I I\
5 | I 5 I I
s |l | z |l |
S 60 ] ] S 60 ] ]
o °
£ ol | £l |
c | Ll |
* | £ |
20 20
| | | | \
oll | oll |
-60* 40 20 0 20 40 60“80 100 120 140 “160 -60* 40 20 O 20 40 60 80 100 120* 140 “160
-55 70 155 -55 125 155
Ambient Temperature Terminal Part Temperature
(°c) (C)

For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or
of 70°C or above, a power rating shall be derated above, a power rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

ordering information

[ w7z | | 2H | | T || TE | | 101 | | K |
T Power Termination Packadqi Nominal Resistance
ype Rating Surface Material gEsaying Resistance Tolerance
2B: 1W T:Sn TD: 4mm pitch punch paper 3 digits K: +10%
NEW 2H: 1.5W TE: 4mm pitch embossed plastic M:+20%
3A: 2W For further information on
packaging, please refer
to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/19
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ZON We73

wide terminal type pulse power
KDA SPEER ELECTRONICS, INC. flat chip resistors (anti surge)

applications and ratings

Rated . . . .
oo | ol | iy | o | ros | st )| WA | Yo | S,
Temperature Temperature E-12 E-12 Voltage Voltage Range
-55°C
WG732B 1.0W 70°C +125°C +200 560m ~ 1k | 560m ~ 1k 200V 400V to
+155°C
-55°C
WG732H NEW 1.5W 70°C +125°C +200 560m ~ 1k | 560m ~ 1k 200V 400V to
+155°C
-55°C
WG733A 2.0W 70°C +125°C +200 560m ~ 1k | 560m ~ 1k 200V 400V to
+155°C

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature” in your usage conditions,
please give priority to the “Rated Terminal Part Temperature.”

Prior to use and for more details, please refer to the “Introduction of the derating curves based on the terminal part temperature” in the
beginning of our catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
WG73 2B-3A WG73 2B-3A
| il
. 160 b & I
9 140 2H g
ﬁ 120 ,/ gg Measurement condition E
cd:, 100 i 2B Room temperature: 25°C ":,
3 &0 ’ PCB: FR-4t = 1.6mm g
g 60 P // L1 Cu foil thickness: 35pm E
g- 40 // '// (@: Hot spot :
[ Z_—1 (2): Terminal %
20 a
@
0 10 20 30 40 50 60 70 80 90 100 g

Power Rating
(%) Pulse Duration
Regarding the temperature rise, the value of the
temperature varies per conditions and board for
use since the temperature is measured under our
measuring conditions.

Performance Characteristics

Requirement A R £(%+0.005Q)
Parameter Limit Typical Test Method
) Within specified N
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage (DC) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/12/19
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O\ 5573
= anti-surge thick film chip resistor

KOA SPEER ELECTRONICS, INC. I

resistors

features COMPLIANT
* Superior to RK73B/RK73H series in
surge/pulse withstanding voltage
e Untrimmed, superior surge/pulse and ESD withstanding

e Products with lead-free terminations meet EU RoHS
@ requirements. EU RoHS regulation is not intended for

Pb-glass contained in electrode, resistor element and glass.

« AEC-Q200 Qualified: 0603(1J), 0805(2A), 1206(2B),
1210(2E), 2010(2H/W2H), 2512(3A/W3A)

dimensions and construction

L Type Dimensions inches (mm)
Ao > (inch Size Code) L w c d t
/ / SG731J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
W (0603) (1.6+0.2) | (0.8+0.1) | (0.3x0.1) | (0.3x0.1) | (0.45+0.1)
—r — gl()lger 008
X ang SG732A | .079+.008 | .049+.004 | .016+.008 | -012 Tgos | .02+.004
Blating (0805) | (2.0+0.2) | (1.2520.1) | (0.4x0.2) | (5 3+02) | (0.5%0.1)
!L 0.1
P R |
] o™ | o™ Hoehode S(?Zggf 3008 | Qeot2
Ceramic .126+.008 T St 016 +008
Substrate SG732E | (3.2x0.2) | 102+.008 | .02+.012 | *~'° -004
. (1210) (2.6+0.2) | (0.5£0.3) | (0.4 %02)
0.1
Derating Curve e
100f; N (2010) | 197+.008 | .098+.008
sol! ! SG73W2H | (5.0+0.2) | (2.5x0.2) .026+.006 | .024:.004
] : : For resistors operated at (2010 02+.012 (0.65+0.15)| (0.6+0.1)
9 60 i Ve,
& oo I an ar?blent temperature SG733A (0.520.3) | 016 +. 882
2,0 | of 70°C or above, a power (2512) 248+.008 | 122+.008 Yy
< : : rating shall be derated in 6.310.2) | (3.120.2) (0.4757)
200 | accordance with the SG73W3A 026+.006
oL derating curve. (2512) (0.65+0.15)
-60* -40 20 0 20 40 60 “80 100 120 140 “160
-55 70 155
Ambient Temperature
(°C)
100 ] ]
T —
ol g )
5 | I \ For resistors operated at a terminal part temperature
& oo : : of described for each size or above, a power rating
2 | shall be derated in accordance with the derating curve.
. Nl | \ Please refer to “Introduction of the derating curve based
20/ ' on the terminal part temperature” in the beginning of our
| |
| catalog before use.
-%O‘ 40 20 0 20 40 60 80 100 120* 140 “160
-55 125 155
Terminal Part Temperature
(o)
ordering information
| sGg7za | | 2B | | T | | D | | 102 | | K |
Type Size Te&?{gﬂgfn Packaging Rgggtg\:cl:e Tolerance
SG73 1J T: Sn TP: 0603, 0805: 7" 2mm pitch punch paper +10%, +20%: K: +10%
2A L: SnPb: TD: 0603, 0805, 1206, 1210: 2 significant figures M: £20%
2B (NOT available 7" 4mm pitch punched paper + 1 multiplier “R”
oE in SG732H/W2H, TE: 0805, 1206, 1210, 2010 & 2512: indicates decimal
SG733A/W3A) 7" embossed plastic on value <10Q
W2H For further information on packaging,
W3A please refer to Appendix A
2H
3A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/19
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ZON 5673

anti-surge thick film chip resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Rated T.C.R. Resistance Lzl LED I Operating
AL S Ambient | Terminal (ppm/°C) Ran%e L ET e Temp.
Designation Rating Tem Part Tem Max (E-12) Working Overload Range
p- P : (K10%, Mx20%) Voltage Voltage 9
SG731J . ] +400 10-8.20
(0603) 0.1W 70°C 125°C 200 100 - 1MQ 50V 100V
SG732A o o +400 1Q - 8.2Q
(0805) 0.125W 70°C 125°C 2200 170G - 1MQ 150V 200V
SG732B o o +400 1Q - 8.2Q 5
(1206) 33w 70°C 125°C +200 10Q - 1IMQ -5t500
SGT32E 0.5W 70°C 125°C =0 B 20 +155°C
(1210) +200 10Q - 1MQ 200V 200V
SG7(Z%I{I(I)\)N2H 0.75W 70°C 125°C +400 1Q - 8.2Q
+200 10Q - 1MQ
SG733A/W3A o o +400 1Q - 8.2Q
(2512) w 7o°c 125°C 200 100 1IMQ

Parentheses indicate EIA package size codes.
Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
SG73 1J SG73 2A-2E SG73 1J-W3A
35 Y = ] 3; 100000 =
5% bl s X 2 3
52 Za 3 2 S 10000
P9 o 2A H
g L L g P o
- L
§ s § — — =
F 5 = — = ?g = — g 10
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 %
Power Rating Power Rating E 1
(%) (%) v
Regarding the temperature rise, SG73 W2H-W3A g
the value of the temperature varies 140 | 001 .01 A 110 100 1000
per conditions and board for use 120 Vs _
since the temperature is measured € o war ) Pulse Duration
under our measuring conditions. f a0 Z ] Hoam emecrare sac The maximum applicable voltage is equal
2 e = = G il hikens, g to the max. overload voltage. Please contact
g w0 = = ®: Hot spot factory for resistance characteristics of
# o0 / %Tml continuous applied pulse.
0 10 20 30 40 50 60 70 80 90 100 I 1
Power Rating
. . (%)
Performance Characteristics
Requirement A R £(%+0.1 )
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within spacifiad - +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C = 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/30/19
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=0\ ____sG73P

anti-surge endured pulse power
KOA SPEER ELECTRONICS, INC. thick film chip resistor
===

RoLlS

e Superior to RK73B/RK73H series in COMPLIANT
pulse withstanding voltage and high power

* Down to +0.5% tolerance

e Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for

* AEC-Q200 Qualified

dimensions and construction Type TG e e i)
(Inch Size Code) L w c d t
+.004 +.002
Poree L o SG73P1E | 039 ooz | .02+.002 | .006+.004 | 010 “o04 | .014+.002
f (0402) (1.0 5%53) (0.5+0.05) | (0.15+0.1) | (p. 253 +0. 05) (0.35+0.05)
W / SG73P1J | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Solder (0603) (1.6+£0.2) | (0.8+0.1) | (0.3£0.1) | (0.3x0.1) | (0.45+0.1)
9 — Plating
\ Ni 012 +.008 012 +.008
Platin SG73P2A | .079+.008 | .049+.004 -.004 -004 | .02+.004
; 9 (0805) | (20+0.2) | (1.25+0.1) | (93+02) | (0.3+02) | (0.5+0.1)
—»{ Erot;actlve 'F;{Ies@tlve Emetr . — —
oatin ilm lectrode
® e SG73P2B .063+.008
Substrate (1206) (1.6+0.2) 016 +008 | 01g +008 | 024+.004
.126+.008 -.004 -004 | " ) 640 1)
SG73P2E | (32:02) | 400, oog | (04741 | (047G |
SG73P2E1 (2.6+0.2) ’ ’
i 1210 T
Derating Curve (1210)
I I |
10077 l\ 10077 1E/0.125W 100 N 2E1AW (95°C)
| | | 1502w || | | | 2A/0.5W (100°C)
80 T 80 2A/0.25W 1 80y T T 1E/0.2W,
il | : | ma N\ |8 [N \| 287
& 60[] ] & 60 ] & 60[] T [ 1J/0.33W (125°C)
g 0 | g, 0 | g L
& “0f] [ & 0f] [ e 0f] NN
s I \ s i I \ = TN
20 [ 20 [ 2ol NN
| |
80~ 40 20 0 20 40 60480 100120 140 *160 0~ 20 20 0 20 40 60 80 100120* 140 *160 80* 0 20 0 20 40 60 B0 *Iod-20" 140 ‘160
-55 70 155 -55 155 55 95105110125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(°C) (°C) (C)
For resistors operated at an ambient temperature of For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be
70°C or above, a power rating shall be derated in derated in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal
accordance with the derating curve. part temperature” in the beginning of our catalog before use. If you want to use the rated power of *2, *%, please use the
derating curve based on the terminal part temperature on the right hand side.
ordering information
| sGg7ep | | 2B | | T | TD | | 102 | | K |
T si Termination Packagi Nominal Tol
ype 128 Material dCXEgIng Resistance oerance
SG73P 1E T: Sn TP: 0402, 0603, 0805: 7" 2mm pitch punch paper +0.5%, £+1%: 3 D: +0.5%
1J TD: 0603, 0805, 1206, 1210: significant figures F: +1%
oA 7" 4mm pitch punched paper ﬂ';_ multlp(l;erl“R | G: +2%
TE: 0805, 1206, 1210: 7" embossed plastic indicates decima . Eo
2B ) i i on value <100Q J: +56%
oE For further information on packaging, please refer N o
to Appendix A +2%, £5%: 2
2E1 significant figures
+ 1 multiplier “R”
indicates decimal
on value <10Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/12/19
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—Oa\ e e

KOA SPEER ELECTRONICS, INC. thick film chip resistor

applications and ratings

Rated Resistance Range (Q) Absolute Absolute .
Part Power Al:-nal:ﬁ:nt Terminal ( Tg‘;‘c) Maximum Maximum 0'.7.2':“"9
Designation Rating r— Part Temp. pl\pllax (E-24)/E-96 (E-24)/E-96 (E-24) Working Overload Ran pé
p- . (D+0.5%) (F+1%) (G2%, J+5%) Voltage Voltage 9
SG73P1E 0.125W 125°C
(0402) 0.2W* 105°C +200 10-1M 1-1M 1-10M 75V 100V
+100 510 - 576k 510 - 576k 510 - 560k
S%%Z)“ 0.33W* 125°C 100" 10 - 499 1-499 1-470 150V 200V
~ 590k - 1M 590k - 1M 620k - 10M
+100 100 - 100k 100 - 100k 100 - 100k
0.25W 125°C 200 10-97.6 1-97.6 1-91
SG73P2A = 102k - 1M 102k - 1M 110k - 10M 2400V 600V 55°C
(0805) +100 100 - 100k 100 - 100k 100 - 100k (800V)™ to
0.5W* 70°C 100°C £900 10 - 97.6 1-976 1-91 +155°C
- 102k - 1M 102k - 1M 110k - 10M
+100 300 - 1M 300 - 1M 300 - 1M
0-33W 125°C +200 10 - 294 1-294 1270
SG73P2B 1.2M - 10M 200V 400V
(1206) +100 300 - 1M 300 - 1M 300 - 1M
0.75W*? 105°C 1-270
+200 10 - 294 1-294 1.0M - 10M
SG73P2E 0.5W 125°C
(1210) 575V 10°C +200 10 - 1M 1-1M 1-10M 200V 400V
5(217:25:’(';’)5 1.0W* 95°C +200 10-1M 1-1M 1-10M 200V 400V

Parentheses indicate EIA package size codes.

*1 Cold T.C.R. (-55°C ~ +25°C) is +150 x 10/K Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower. Please contact KOA Speer
for how to handle a specific surge/pulse. If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please
give priority to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in
the beginning of the catalog. ** Rated power derating applies only if permitted Terminal Part Temp is not exceeded. ** Applies when power rating is 0.4W or lower.

environmental applications

Temperature Rise Lo .
SG73P 1E-1J SG73P 2A-2E One-Pulse Limiting Electric Power
+ 1000 =5 == == = =
70 | 90 . 2
1 80 | 2E o
~ 60 P a
g 5 % e = P 2 1o
g %0 1 _g 60 — 25 Measurement condition i
40 R o
g 30 T = § ig ol A2 | pos: Froe 1.6mm =
® — s g [ — Cu foil thickness: 35pm 5 1 5
& 5 —_— g % ~ () Hot spot £ 3
5 = § 20 — 3
o0 = oo / @:Teminal @
= k)
i N 3
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 9-.,, T
Power Rating Power Rating IS i
(%) (%) 0.1
.001 .01 . 1 10 100 1000
Regarding the temperature rise, the value of the temperature varies per conditions and Pulse Duration
(ms)

board for use since the temperature is measured under our measuring conditions. ) i )
The maximum applicable voltage is equal to the max.

overload voltage. Please contact factory for resistance
Performance Characteristics characteristics of continuous applied pulse.

Requirement A R +(%+0.1Q)

Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within spacifiad — +25°C/-55°C and +25°C/+125°C
) o o Rated Voltage x 2.5 for 5 seconds (2A: 0.4W, 0.5W; 2B: 0.75W; 2E: 0.75W;
Overload (Short time) 2% 0.5% 2E1: 1W rated power x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C = 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/19
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VE::: o A\® SG73S

anti-surge endured surge voltage
KOA SPEER ELECTRONICS, INC. thick film chip resistor

RolIS

* Superior to RK73B/RK73H series in COMPLIANT
surge withstanding voltage and high power

* ESD withstanding; down to +0.5% tolerance

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L Type Dimensions inches (mm)
Ao > (Inch Size Code) L w c d t
/ 004 +.002
w / SG73S1E | 039 o0z | .02+.002 |.006+.004 | 010 Tooz | .014x.002
Sold (0402) (1.0 ¥01) | (0.5+0.05) | (0.15+0.1) | (0.25 +0.05) | (0.35+0.05)
= [ — Plating 005 01
t = Ni SG73S1J | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Plating (0603) (1.6£0.2) | (0.8+0.1) | (0.3£0.1) | (0.3x0.1) | (0.45+0.1)
P i Resistive | .008 .008
] Contng Fim ™ Dastrode SG73S2A | .079:.008 | .049+.004 | 012 T00s | -012 7504 | .02+.004
Ceramic (0805) (2.0£0.2) | (1.25x0.1) | (9.3+02) | (0.3+02) | (0.5+0.1)
Substrate 01 0.1
SG73S2B .063+.008
(1299 | 126008 | 0% | 0161302 | 016 1008 Ceron
e, ' , .6+0.
SG73S2E | (3.2+0.2) (0.4%02) | (0.4%02)
.102+.008 0.1 0.1
SG73S2E1 (2.6+0.2)
(1210) R
ordering information
| sG7as | | 2B | | T | | D | | 102 | | K |
. Termination . Nominal
Type Size Material Packaging Resistance Tolerance
SG73S 1E T: Sn TP: 0402, 0603, 0805: 7" 2mm pitch punch paper +0.5%, £1%: 3 D: +0.5%
1J TD: 0603, 0805, 1206, 1210: si%nific?ntlfigu§s F: +1%
7" 4mm pitch punched paper + 1 multiplier “R” . 400
2A s : G: +2%
TE: 0805, 1206, 1210: 7" embossed plastic indicates decimal T
2B on value <100Q J: 5%
For further information on packaging,
2E o o .
please refer to Appendix A *2%, +5%: 2
2E1 significant figures
+ 1 multiplier “R”
indicates decimal
on value <10Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/19
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SG73S

KOA SPEER ELECTRONICS, INC.

applications and ratings

anti-surge endured surge voltage
thick film chip resistor

Part Power |  Rated T:'?;?:al T.C.R. AL AEE R D) Maximum | Maximum | Operating
Designation | Rating | “fooe® |~ Part | PPMC) | (E-2ayE-96 | (E-24yE-96 | (E-24) | Working | Querload | - Temp.
P- | Temp. : (D0.5%) (F£1%) | (Gx2%, J:5%) | 'o'tage lERS 9
0.125W | 70°C 125°C
SGOZ%S;E +200 10 - 1M 1-1M 1-10M 75V 100V
(0402) 0.2W* — 105°C
+100 | 510-576k | 510-576k | 510 - 560k
0.2w 70°C 125°C £100+ 10 - 499 1 - 499 1-470
SG73S1J * 590k - 1M_| 500k-1M | 620k-1OM | 200V
(0603) +100 | 510-576k | 510-576k | 510 - 560k
0.33W* — 125°C [ oo~ 10 - 499 1-499 1-470
* 590k - 1M | 590k - 1M | 620k - 10M 5o
SG73S2A 0.25W 70°C 125°C 600V to
(0805) Py — P +200 10 - 1M 1-1M 1-10M 400V ooy | +155°C
0.33W | 70°C 125°C
=Gfises +200 10-1M 1-1M 1-10M 200V 400V
(1206) 0.75W* — 105°C
0.5W 70°C 125°C
SG17231%ZE +200 10-1M 1-1M 1-10M 200V 400V
(1210) 0.75W* — 110°C
scz‘.17:231sg)E1 1w — 95°C +200 10-1M 1-1M 1-10M 200V 400V

Parentheses indicate EIA package size codes.

*1 Cold T.C.R. (-55°C ~ +25°C) is +150 x 109K

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
Please contact KOA Speer for how to handle a specific surge/pulse

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog. *? If you want to use the rated power of *?, ** please reference below. ** Applies when power rating is 0.4W or lower.

environmental applications
Derating Curve
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2B/0.75W (105°C)
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Terminal Part Temperature

o)

N = = =

-40 20 0 20 20 40 60 80 20 40 60 80

Oy [ [ [ — ] — 4]
a»

-60 40 60 *80 100 120 140 “160 100 120* 140 “160
- 70 155 125 155

Ambient Temperature Terminal Part Temperature
(°C) ©C)

For resistors operated at a terminal part temperature of described for each size or above,
a power rating shall be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog before use.

If you want to use the rated power of *2,* please use the derating curve based
on the terminal part temperature on the right hand side.

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the derating curve.

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/18/19
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VE;Z o A\® SG73S

anti-surge endured surge voltage
KOA SPEER ELECTRONICS, INC. thick film chip resistor

resistors

environmental applications (continued)

ESD Limiting Voltage

SG73S 1E SG73S 1J SG73S 2A
8 T T T T T T T T 10 T 12 T T T T T
R s RS :
< 6 001 1 A A = 8T = O NI T T =
£ Human model E Human model g Human model
T 3 ). R 1 A A A £ 4HH =
il 1 L i HH HHH a kL sl a ~ =4 chine model
m 1 Machine model —-1 (1 L L L m 20T hi ~L m 2= M~7! . [T ~77~ ]
0 Al el ol i A oL 0 il il S Py 0 A A1
100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M  10M 1 10 100 1k 10k 100k 1M  10M
Nominal Resistance Nominal Resistance Nominal Resistance
Q) Q) Q)
SG73S 2B SG73S 2E, 2E1
16 T 77T T T T T 20 77T T T T T 7T
14 NG _ BN FT T
2 1ol 010 A A A < 16 S\” EHHHH— i
) & 1477 T T 1T
£ 10—y HH—F i — £ A1 A
=) Human model o
> 8-S L L U > 100 UL
= £ iman model
T 6 LI L £ 8T { AT
3 3 61t A L
A 4 F-=HH Machine modeld 1 N i | | a
m ~ - L1 L1 L1 m 4 L : -:: - f:
2| 1 T =5 =T 2t H L L L
oL LI 111 1101 T 1 A oL Ll LT PEIU TIT0E 1]
1 10 100 1k 10k 100k 1M 10M 1 1k 10k 100k 1M 10M
Nominal Resistance Nominal Resistance
Q)
Temperature Rise
SG73S 1E-1J SG73S 2A-2E
70 } % —_ }
1J 2E
g Eo5 o e
é 50 i é 60 zi Measurement condition
s T = § . P I LaTI
g / // g ® 9 | — Cu foil thickness: ({5;1m
20 o L—T (D: Hot spot
E / / — | aE: 20 T —
= 10 = L A (: Terminal
= 10 ——
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Power Rating Power Rating
(%) (%)
Regarding the temperature rise, the value of the temperature varies per conditions and
board for use since the temperature is measured under our measuring conditions.
Performance Characteristics
Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
) Within specified N
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
. Rated Voltage x 2.5 for 5 seconds (2A: 0.4W, 0.5W; 2B: 0.75W; 2E: 0.75W;
Overload (Short time) +2% +0.5% 2E1: 1W rated power x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C + 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/19
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Qo \\ SG736
= endured pulse power flat chip resistors

KOA SPEER ELECTRONICS, INC. Cultra precision grade)

features

* Superior to RK73 series chip resistors in
pulse withstanding voltage and high power

* High precision resistor with T.C.R. +50x10¢/K
and tolerance +0.25%, +0.5%

* Suitable for both reflow and flow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

COMPLIANT

dimensions and construction

Type Dimensions inches (mm)
/L " L PP > (Inch Size Code) L w c d t

/ SG73G1J | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
w (0603) (1.6+0.2) | (0.8+0.1) | (0.3x0.1) | (0.3x0.1) | (0.45+0.1)

Sold 1008 1008
T/ /4;/ Plating SG73G2A | .079+.008 | .049:.004 | 012 Zo0s | 012 To0s | 02+.004
t Ni (0805) (2.0£0.2) | (1.25+0.1) | (0.3*92) | (0.3+92) | (0.5+0.1)

Plating 0.1 0.1

¥ 008 008
k—d—] Protective Resistive Inner SG73G2B | .126+.008 | .063+.008 | 016 “00s | 016 T00s | .024+.004
Coating Film Electrode (1206) (3.2+0.2) | (1.620.2) | (0.4 +02) | (0.4+02) (0.6+0.1)

Sorame

Derating Curve

1007 [ 1007 { { 1007 { { {
| ‘ ‘ :\ | AT :\ | 2A/0.5W (100°C) —| \
80 1J/0.2W 80 R 80 2B/0.5W (120°C) —
. [ 2A/0.25W [ . | iz | N | 1J/0A33W(125°C)—J§
o o - o
EN AEHIERYY z |l | s |l |
& 60 1 & 607 1 & 60
o o o
£l | il | i N
= | | o | | = | |
= [ | | £ [
20 20 20
| | | | | |
ol | oll | ol |
-60% -40 20 0 20 40 60480 100 120 140 *160 -60% -40 20 0 20 40 60 80 100120* 140 *160 -60% -40 20 0 20 40 60 80 100 120 140 *160
-55 70 155 -55 125 155 -55 125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
° ) (°C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be
of 70°C or above, a power rating shall be derated derated in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal
in accordance with the derating curve. part temperature” in the beginning of our catalog before use. *1 If you want to use the rated power of *1, please use the

derating curve based on the terminal part temperature on the right hand side.

ordering information

[ sG7sc | | 2a | | T | | D | | 1002 | | D |
T Power Termination Packaqi Nominal Tol
RS Rating Material gcxaging Resistance ClIEEES
SG73G 1J: 0.33W T: Sn TP: 2mm pitch punch paper D: 3 significant figures C: +0.25%
2A: 0.5W TD: 4mm p|tch punched paper +1 muItlleer “R” indicates D: +0.5%
2B: 0.5W TE: 4mm pitch embossed plastic decimal on value <100Q
For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/25/18
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VE::: o A‘\® SG736

endured pulse power flat chip resistors
KOA SPEER ELECTRONICS, INC. Cultra precision grade)

applications and ratings

Resistance Absolute Absolute .
Part Power A?nat:?:r\t Tg'?\:?:al (Jp(:\/?C) Range (Q) Maximum Maximum Og_zl:‘:;ng
Designation Rating C+0.25%, D+0.5% Working Overload X
Temp. Part Temp. Max. E-2i/E-96 ° Voltage Voltage Range
0.2W 70°C 125°C
5?076%(133)” +50 10 - 1M 150V 200V
0.33W* = 125°C
0.25W 70°C 125°C 55°C
s?gg(%A +50 10 - 1M 200V 400V to
+155°C
0.5W* — 100°C
0.33W 70°C 125°C
3%7230%?3 +50 10 - 1M 200V 400V
0.5W*! — 120°C

Parentheses indicate EIA package size codes. Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower. If any questions should
arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal Part Temperature.” Prior to
use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog. *1 If you want to use the rated
power of *1, please use the derating curve based on the terminal part temperature on the previous page.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
SG73G 1J SG73G 2A-2B SG73G 1J-2B
70 100 i 1000
N H i
59 e 58 227 S LT
S 50 e LT |a £ 100 =
: 2 2 8 R
G 40 e« 60 = o ki
5. L L g AT | 2 5
g | —1 g 40 T — =
£20 g T 5
3 g S 20 3
= 10 - / L— 5 1
1 %/ a
Q
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 5 01
Power Rating Power Rating -001 1 10 100 1000
(%) (%) Measurement condition Pulse Duration
. . Rucr.n temperature: 25°C
Regarding the temperature rise, the value of the temperature ol ko 3o
varies per conditions and board for use since the temperature 0 Hot spot The maximum applicable voltage is equal to the max.
is measured under our measuring conditions. / &:Tominel overload voltage. Please contact factory for resistance
I —

L. characteristics of continuous applied pulse.
Performance Characteristics

Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds (2A: 0.5W rated power x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.75% 40°C = 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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= O\ ____HV73

KOA SPEER ELECTRONICS, INC.

flat chip resistors for high voltage

features COMPLIANT

* Superior to RK73 series in maximum working voltage

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

dimensions and construction

L Type Dimensions inches (mm)
Ao~ <> (Inch Size Code) L w c d t
/ / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
W (0603) | (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
2 ‘ i 008
Na'”g 2A .079+.008 | .049+.004 | .016+.008 | 012 “00s | .02+.004
Nating (0805) | (2.0:0.2) | (125:01) | (04x0.2) | (03+02) | (0.5x0.1)
L
i 016 +.008
H| Protective Resistive Inner 2B 126+.008 | .063+.008 | .02+.012 -004 | 024+.004
Coating Film  Electrode (1206) | (3220.2) | (1.6£02) | (0.5:0.3) | (0.4+02) | (0.6x0.1)
S
n
ubstrate 2H 1197+.008 | .098+.008 | .02+.012 | ‘016 004 | 024+.004
(2010) | (5.0£0.2) | (25:0.2) | (0.5:0.3) | (0.4+02) | (0.6x0.1)
016 +.008
3A 248+.008 | .122+.008 | .02+.012 | 016 “o04 | .024+.004
(2512) | (6320.2) | (3.1202) | (05£0.3) | (0.4+02) | (0.6x0.1)

Derating Curve

[ ]
100 100 1
I '\ | | 1J/0.1W (80°C)
80 I | 80 2H/0.5W (90°C)
el I 5 | I 2A, 2B/0.25W (100°C)
g s |l I 3AIW (105°C)
% I I S 60
2 60 I il T[T
I [ 2 U [l
& 40 I c I [l
2| I & ol Il
20 I | Il
9 I I %OI‘ 40 20 0 20 40 60 80111001 120 140 “160
N - ry B0% 40 -
-6(?55 -40 20 0 20 40 60 7080 100 120 140 151560 55 8590 105 155
Ambient Temperature Terminal Part Temperature
©c (°C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or
of 70°C or above, a power rating shall be derated above, a power rating shall be derated in accordance with the above derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part

temperature” in the beginning of our catalog before use.

ordering information

| HV73 | | 2B | T | TD | | 1004 | ] F |
T si Termination Packaaqi Nominal Resistance
ype 1ze Material ackaging Resistance Tolerance
1J: 0.1W T: Sn TD: 0603, 0805, 1206: +0.5%, +1%: D: +0.5%
2A: 0.25W - ;;:‘g‘;‘;s"f; punched paper 3 significant figures F: 1%
2B: 0.25W . 7" embossed. plastic + 1 multiplier G:x2%
. +2%, +5%: . L EO
2H: .O.5W Flor furthe; inforn;ation gn pAackaging, 2 significant figures J: 5%
3A: 1W please refer to Appendix +1 multiplier
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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ZON HY73

flat chip resistors for high voltage
KOA SPEER ELECTRONICS, INC.

applications and ratings

[
19
0
i)

4
7]
0
[ 5

Rated . Absolute | Maximum .
Part :g:iv: r A?nahtvieec:rt Terminal (T'g;/?é) R ARG () Maximum | Overload Ol_)rzl:‘tmg
Designation | o 700% o Part pﬁn || E-24/E-96 | E-24/E-96 E-24 E-24 | Working | Voltage | % "é
P- | Temp. * | (D£0.5%) | (F+1%) | (G#2%) | (J+5%) | Voltage | (D.C.)* 9
1J 01W | 70°C | 80°C | +100** — 10k - 10M | 10k - 10M | 10k - 10M | 350V 500V*
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
2A o 100°C —= 400V | 800V*
Sl IS +200 — — — 11M - 51M
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M -55°C
2B 0.25W | 70°C | 100° v | 1000v*
00°C 500 — — — m-sm | 2% 000 to
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M +185°C
2H 05W | 70°C | 90°c | +200 — 102M-51M | 11M - 51M | 11M - 51M %808\)/ 3000V*
+300 —  [51.1M-100M[56M - 100M [56M - 100M
+100 | 43k-1M | 43k-10M | 43k - 10M | 43k - 10M | 3000V
3A 1w 70°C | 105° 4000V*
05°C ™ 200 — 10.2M - 20M| 11M - 20M | 11M-51m | (B-C) 000
* Max. overload voltage is specified by D.C. voltage ** Cold T.C.R. (-565°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
HV73 1J HV73 2A-2B HV73 1J-2A HV73 2B-3A
35 70 g £ 10
5% - 560 gi’ % g
e? [ — s 40 = H § o
215 g3 = "é. "é.
é 10 = 1 aé“ 20 // E E
# s ) 3 3
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 % ??,
Powe(rvﬁ’a(ing Puwe(rﬁ/R)aling 5 . 5 III"III"”III""III".IIII 100
, , HV73 2H-3A i
Regarding the temperature rise, 140 — The maximum applicable voltage is equal to the max. overload
the value of the temperature varies 5 g: . - voltage. Please ask us about the resistance characteristic of
per conditions and board for use ) 241 Roomtemperatur: 25°C continuous applied pulse. The pulse endurance values are not
since the temperature is measured £ g o ke o assured values, so be sure to check the products on actual
under our measuring conditions. « 60 = // : - bl equipment when you use them.
E ZZ /// i Hz Terminal
=
0 10 20 30 40 50 60 70 80 90 100
Power Rating
Performance Characteristics ®
Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
) Within regulated N
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second
+0.5%: +0.3%:
) <R< <R< ) .
Rapid Change of Temperature (10kg;? %JOMQ) (10k£36R57,)°(,)MQ) -55°C (30 minutes), +125°C (30 minutes), 100 cycles
(10MQ<R<100MQ) | (10MQ<R<100MCQ)
Moisture Resistance +2% +0.75% 40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +2% +0.3% +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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VE;Z o A\® HV73V

flat chip resistors for high voltage

KOA SPEER ELECTRONICS, INC.

(automotive)
ELRI§ S
features ROH
e Superior to RK73 series in maximum COMPLIANT

working voltage
* Suitable for flow and reflow solderings

* Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

* Suitable for high reliable applications like automotives

* AEC-Q200 qualified

dimensions and construction

L Tvoe Di - T
/écﬁ/ /“Cﬁ/ yp imensions inches (mm)

(Inch Size Code) L w c d t
7 / J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004

Ni 2A .079+.008 | .049+.004 | .016+.008 | - -004 | .02+.004
/ Plating (0805) (2.0£0.2) | (1.25+0.1) | (0.4=0.2) | (0.3 +g§) (0.5+0.1)

1
w / . (0603) | (1.6:0.2) | (0.8+0.1) | (0.3x0.1) | (0.320.1) | (0.4520.1)
n
T/ —r— / Plating 012 +.008
t
|<i

(
d—>| Protective Resistive Inner .016 *+008
coatng Resistive Inner e 2B .126+.008 | .063+.008 | .02+.012 ~004 | .024+.004
(1206) | (32:0.2) | (16£0.2) | (0.520.3) | (0.4+02) | (0.6+0.1)

Ceramic

Substrate

Derating Curve

100 T l\ 100 T
I I I
_ 80 | _ 80 1J/0.1W (80°C) —\
g I I 1J, 2A, 2B g | 2A, 2B/0.25W (100°C) —
S 60 | | S 60 |
T T
% o] | £ uol! \
< “Of | z
= | =
20 20
I I I
ol | ol
-60* -40 20 0 20 40 60“80 100 120 140 “160 -60* -40 20 0 20 40 60 80 100 120 140 “160
-55 70 155 -55 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature of 70°C or For resistors operated at a terminal part temperature of described for
above, a power rating shall be derated in accordance with the each size or above, a power rating shall be derated in accordance with
above derating curve. the above derating curve.

Please refer to “Introduction of the derating curve based on the
terminal part temperature” in the beginning of our catalog before use.

ordering information

[ Hvzav | | 2A | | T | | D | | 104 | J
T si Termination Packaqi Nominal Resistance
e Z8 Material dcKaging Resistance Tolerance
HV73V 1J: 0.1W T: Sn TD: 7" 4mm pitch punched paper +0.5%, £1%: 3 D: +0.5%
2A: 0.25W TE: 7" 4mm pitch embossed plastic significant figures F:+1%
2B: 0.25W For further information on packaging, + 1° multlopller G:+2%
please refer to Appendix A +2%, +5%: 2 J: +5%
significant figures =
+1 multiplier
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/19
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HV73V

—Oa\

0
|5
KOA SPEER ELECTRONICS. INC flat chip resistors for high voltage [
i (automotive) [
4
applications and ratings
Rated . . Maximum .
pat | Poner | Pated rerminal “C. e oximur | overioad | Pbereting
Designation @ 70°C | Tem Part Max E-24/E-96 | E-24/E-96 E-24 E-24 Voltage Voltage Range
P- | Temp. * | (D£0.5%) | (Fx1%) | (G=2%) | (J+5%) 9 (D.C.)* 9
HV73V1J 0.1W 70°C 80°C +100** — 10k - 10M | 10k - 10M | 10k - 10M 350V 500V*
- - - B -55°C
HV73V2A 0.95W 70°C 100°C +100 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M 200V 800V* B
+200 = = — 11M - 51M +155°C
+1 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
HV73V2B 0.25W 70°C 100°C +100 00 00 0 00 0 00 0 800V 1000V*
+200 — — — 11M - 51M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

** Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10°¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”

* Maximum Overload Voltage is specified by D.C. voltage

in the beginning of the catalog.

environmental applications

Temperature Rise

One-Pulse Limiting Electric Power

HV73V 1J HV73V 2A-2B _ HV73 1J-2B
35 70 %
¥ e 5% P e H
S 25 % 50 28 2
é é 11 2a K]
20 40 w
g / LT g T o
§ 15 § 30 = E
é’- 10 — 820 = J
gt £ o -
~ Z g
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 5 001 01 1 1 0 100 100
Power Rating Power Rating Pulse Duration
(%) (%)
Regarding the temperature rise, the value of the temperature Weasurement conditon The maximum applicable voltage is equal to the max.
varies per conditions and board for use since the temperature  rca, Frsr- 1.6mm overload voltage. Please contact factory for resistance
is measured under our measuring conditions. Cu fol thickness: 35m characteristics of continuous applied pulse.
(1: Hot spot
@: Terminal
I N
Performance Characteristics
Requirement A R %(%+0.1Q)
Parameter Limit Typical Test Method
) Within regulated o
Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second

Rapid Change
of Temperature

+0.5%: (10kQ<R<10MQ)
+1%: (11MQ<R<51MQ)

+0.3%: (10kQ<R<10MQ)
+0.5%: (11MQ<R<51MQ)

-55°C (30 minutes), +125°C (30 minutes), 100 cycles

Exposure

Moisture Resistance +2% +0.75% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature +2% +0.3% +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/05/19
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o A\ RK73-RT

flat chip resistors (anti-sulfuration)
KOA SPEER ELECTRONICS, INC.

features I
* Excellent anti-sulfuration characteristic E
due to using high sulfuration-proof inner ROH
top electrode material COMPLIANT

¢ Excellent heat resistance and weather
resistance are ensured by the use of metal glaze thick film
* High stability and high reliability with the triple-layer
structure of electrode
¢ Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.
* AEC-Q200 Qualified: 0201 (1H), 0402 (1E), 0603 (1J),
0805 (2A), 1206 (2B), 1210 (2E), 2010 (W2H), 2512 (W3A)

dimensions and construction Type Dimensions inches (mm)
(Inch Size L w c d t
Code)
L
c c H/./ 1F .016+.001 | .008+.001 | .004+.001 | .004+.001 | .005+.001
Aox -~ (01005) | (0.420.02) | (0.240.02) | (0.140.03) | (0.1120.03) | (0.13+0.02)
s / 1H .024+.001 | .012+.001 | .004+.002 | .006+.002 | .009+.001
w (0201) | (0.6+0.03) | (0.3+0.03) | (0.1+0.05) | (0.15+0.05) | (0.23+0.03)
Z » l Bolder 039 +004 01 +002
F- L N Ni 9 1E -.002 .02+.002 | .008+.004 -004 | .014+.002
t Pllating (0402) (1.0 +g (1)5) (0.5+0.05) | (0.2+0.1) 0.25 +_84(1)5) (0.35+0.05)
Fd 4% Protective Resistive Inner 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Coating Film Electrode (0603) (1.6+0.2) (0.8+0.1) (0.3+0.1) (0.3+0.1) (0.45+0.1)
Ceramic 012 +008
Substrate 2A .079+.008 | .049+.004 | .016+.008 -.004 .02+.004
(0805) (2.0+0.2) (1.25+0.1) | (0.4x0.2) 0.3 +0 2) (0.5+0.1)
2B .063+.008 008
(1206) | 126:.008 | (1.6+0.2) 016 g5,
2E (3.2+0.2) | 102+.008 (0.4+92)
(1210) (2.6+0.2)
W2H .197+.008 | .098+.008 | .02+.012 .024+.004
(2010) (5.0+0.2) (2.5+0.2) (0.5+0.3) (0.6+0.1)
W3A/ .023+.006
W3A2* .248+.008 | .122+.008 (0.65+0.15)
* RK73Z exempt
ordering information
[RK73H | | 2A | | RT | | D | [ 1002 | | F |
T Power Termination Packaqi Nominal Resistance
ype Rating Material dcraging Resistance Tolerance
RK73B 1F RT: Sn TX: 01005 only: 4mm width - 1mm pitch plastic embossed RK73B: D: +0.5%
Anti-Sulfur TBL: 01005 only: 2mm pitch pressed paper 3 digits .
RK73H H TC: 0201 only: 7" 2mm pitch pressed paper RK7g H: Fiz1%
RK73zZ 1E (TC: 10,000 pcs/reel, TCM: 15,000 pcs/reel) 73H: G: 2%
1J TPL: 0402 only: 2mm pitch punch paper 4 digits J: £5%
oA TP: 0402, 0603, 0805: 7" 2mm pitch punch paper RK73Z:
TD: 0603, 0805, 1206, 1210:7" 4mm pitch punched paper None
2B TE: 0805, 1206, 1210, 2010 & 2512: 7" embossed plastic
2E For further information on packaging, please refer to Appendix A
W2H
W3A
W3A2
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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KOA SPEER ELECTRONICS, INC.

RK73-RT

applications and ratings

flat chip resistors (anti-sulfuration)

RK73B/RK73H
Rated Resistance Range . . .
Rated = T.C.R. 9 Maximum | Maximum |Operating
.P a Pov_ver Ambient pesine] (ppm/°C) RK73H RK73B Working | Overload | Temp.
Designation | Rating Temp Part Max D=0.5% F£1% Gx2% J+5% Voltage | Voltage | Range
" | Temp. " | E24,E96 | E24, E96* E24 E24
+200 100kQ2 - 2MQ*| 100k - TMQ2[ 100k - 10MQ 55°C
1F 0.03W — +250 — 10Q - 91kQ* | 10Q - 91kQ | 10Q - 91kQ 20V 30V to
0 - +300 — 10-9.1Q | 1Q-9.1Q +125°C
+200 |100Q - 100kQ2 | 100Q - 1MQ 100 - 1M
" 0.05W +300 — 10Q - 97.6Q - foo-910 | >V S0V
. +100 | 100Q-1MQ | 10Q - TMQ — —
01w +200 —  [1.02MQ-10MQ[10Q - T0MQ | 1% - 10MQ
+£100 [1.02kQ - IMQ[1.02kQ - IMQ — — . 100V
1 Bk +200 — 1.02MQ - 10MQ[1.1kQ - T0MQ[1.1kQ - 10MQ
+100 | 100Q- 1kQ | 10Q - 1kQ — —
0.125W orc 200 — — 100 - 1kQ | 10- 1kQ
s +100 | 100Q - IMQ | 10Q - 1MQ — —
2A 0.25W 125°C ™ 500 = [oeMo-1oMa[ 100 - ToMG | 0 -Toma | oY | 200V 55C
2B +100 | 100Q - 1MQ | 10Q - IMQ — — to
R +200 — [102MQ-1oMQ|10Q - T0MQ | 1Q - T0MQ +155°C
oF 05W £100 | 100Q - 1MQ[10Q - 10MQ — —
: +200 — — 10Q - 1IMQ | 1Q - 1MQ
+100 | 10Q - 1IMQ | 10Q - 1MQ — —
W2H 0.75W 1-976 200V 400V
+200 — 102MG- 10Ma| 12 - 10MQ | 1Q - T0MQ
e W +100 | 10Q - 1MQ | 10Q - 1MQ — —
+200 — 1.02MQ - 10MQ[ 10Q - 10MQ | 1Q - 10MQ
+100 | 10Q - 1IMQ | 10Q - 1MQ — —
W3A2 — o
2W 95°C [ +200 —  oema-1ome] 100 - 10ma| 12 - 10MQ

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

*The nominal resistance value for RK73H1F (F:+1%) is E24

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature”
in the beginning of the catalog.
While using under high power, the temperature of the product may increase depending on the condition of heat dissipation from PCB.
Be sure to check the terminal part temperature as well as precautions to use on delivery specification before use.

Derating Curve

100
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®
=]

1H, 1E, 1J, 2A,

@
o

2E, W2H, W3A

28,
(aw) ]

N
o

% Rated Power

\
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For resistors operated at an ambient temperature of 70°C
or above, a power rating shall be derated in accordance
with the above derating curve.
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Terminal Part Temperature
(C)

100 120* 140
95 125 1

“160
55

For resistors operated at a terminal part temperature
of described for each size or above, a power rating
shall be derated in accordance with the above
derating curve.
Please refer to “Introduction of the derating curve based
on the terminal part temperature” in the beginning of our
catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/03/17
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RK73-RT

flat chip resistors (anti-sulfuration)

- Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

+0.8%: All others

R<50mQ: All others

R<40mQ: All others

RK73Z
Rated Rated Maximum Operating
De siP ?1:“ _ Ambient Terminal Part Resistance %l;';';ﬁnt Surge Temperature
9 Temperature Temperature 9 Current Range
1H 100m<Q max. 0.5A 1A
1E
17 1A 2A
2A +70°C +125°C 5A -55°C to +155°C
2B 50mQ max.
2E 2A
W2H 10A
W3A
environmental applications
Performance Characteristics
RK73H, RK73B Requirement AR RK73Z Requi t
£(%+0.1Q) 3Z Requiremen
Parameter Limit Typical Limit Typical Test Method
. Within specified R<100mQ: 1H R<90mQ: 1H o
Resistance tolerance - R<50mQ: All others|R<40me: All others| 25°C
TCR. Within specified - - - +25°C/-55°C and +25°C/+125°C
o . . . RK73B, RK73H Rated Voltage x 2.5 for 5 seconds
Overload (Short time) +2% £1%: 1F R<100m2: 1H R<90m{2: 1H (1E, 2B, W3A2: Rated Voltage x 2 for 5 seconds)

RK73Z: Max. overload current for 5 seconds

Resistance to

+1%:10Q<R<1IMQ

+1%: R<10Q,

R<100mQ: 1H

R<90mQ: 1H

+3%: R<10Q, R>1MQ . . 260°C + 5°C, 10 seconds + 1 second
Solder Heat R>1MQ +0.5%: All others R<50mQ: All others|R<40mQ: All others
Rapid Change +1%: 1F +0.5%: 1F R<100mQ: 1H R<90mQ: 1H

of Temperature

+0.5%: All others

+0.3%: All others

R<50mQ: All others

R<40mQ: All others

-55°C (30 minutes), +125°C (30 minutes), 100 cycles

Moisture Resistance

+2%: 1J, 2A, 2B
+3%: All others

+0.75%: 1J, 2A, 2B
+1.5%: 1F
+1%: All others

R<150mQ: 1H
R<100mQ: All others

R<100mQ: 1H
R<50mQ: All others

40°C = 2°C, 90%-95% RH, 1000 hours,
1.5 hr ON, 0.5 hr OFF cycle

. +2%: 1J, 2A, 2B | £0.75%: 1J, 2A, 2B R<150mQ: 1H R<100mQ: 1H " .
Endurance at 70°C +3%: All others +1%: All others | R<100mQ: Al others | R<50mQ: Al others 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature 19 +0.5% R<150mQ: 1H R<100mQ: 1H +125°C, 1000 hours: 1F; +155°C, 1000 hours:
Exposure =17 FUo7e R<100m<: All others |R<50mQ: All others| 1H, 1E, 1J, 2A, 2B, 2E, W2H, W3A
Sulfuration Test +59% +0.3%: 1F, 1H R<150mQ: 1H R<100mQ: 1H Soaked in industrial oil with 3.5% sulfur
=X o

+0.2%: All others

R<100mqQ: All others

R<50mqQ: All others

concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/06/19
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RK73G-RT

flat chip resistor
(ultra precision grade, anti-sulfuration)

= O\

KOA SPEER ELECTRONICS, INC.

E
features ROH

* Excellent anti-sulfuration characteristic due COMPLIANT
to using high sulfuration-proof inner top electrode material

* Metal-glaze thick film resistor for surface mounting

* High precision resistor with T.C.R. +50x10¢/K
and tolerace +0.25%

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

> Type Dimensions inches (mm)
c c
Aoy -~ (Inch Size Code) L w c d t
/ 004 002
w ﬁ/ J 1E 039 Tg02 | .02+.002 |.008+.004 | 01 Toos |.014+.002
| 0402 + (0.5+0.05) | (0.2+0.1) +005) | (0.35+0.05)
/ o (0402) | (19401 ) (0.25 *0%5)
Ni 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
Plating (0603) (1.6£0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1) | (0.45+0.1)
008
—a—| Dinactve Resistive Innet e 2A .079+.008 | .049.004 | .016+.008 | 012 004 | .02+.004
Coramic (0805) (20:02) | (12520.1) | (04202) | (0.3+2) | (0.5:0.1)
Substrate
016 +.008
2B .126+.008 | .063+.008 | .02+.012 ~004 | .024+.004
(1206) (32:02) | (L6£02) | (0.5:03) | (0.4+02) | (0.60.1)
Derating Curve
100 T 100 T
| h | \
OO | . 80 |\
o O
£ ol | ol |
2l [ 2 [
g 40 | & 0] I \
| [ S [
20(; | 200 I
| | | |

0
-60* -40 -20 O 20 40 60 “80 100 120 140 * -%O‘ -40 20 0
-55 70 155 -55
Ambient Temperature

(°C)

20 40 60 80 100120 140 “160
125 155

Terminal Part Temperature
(°C)

For resistors operated terminal part temperature of described for each size or
above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

For resistors operated at an ambient temperature of 70°C or above,
a power rating shall be derated in accordance with the derating curve.

ordering information

| RK73G | | 2A | | RT | | TD | 1002 | D |
q Termination . Nominal
Type Size Material Packaging Resistance Tolerance
1E: 0.1W RT: Sn TPL: 0402 only: 2mm pitch punched paper 3 significant C: +0.25%
1J: 0.1W Anti-Sulfur TPD: 0402 only: 10" plastic embossed figures + 1 D: +0.5%
2A: 0.125W TP: 0402, 0603: 7" 2mm pitch punched paper !'nu_ltlpller ‘R F: +1%
oB: 0.25W TD: 0603, 0805, 1206: 7" 4mm pitch punched paper indicates
it TE: 0805, 1206: 7" ’ decimal on
: s : 7" plastic embossed
) ) . value <100Q
For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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RK73G-RT

flat chip resistor
(ultra precision grade, anti-sulfuration)

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power | et | Terminal | T-CR. hosonce henee Wrorking. | Overicad | Tomparbars
Rloa0a | 1110W (1ow) — 50V 100V
R(Koz%g;" 110W (.10W) 75V 150V 55C 1o
o E— ST0°C | +125°C | 250 | oo 300- 1M300 - 1M~ -~ o
Rl((17§%3 1/4W (.25W) 200V 400V

Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature”
in the beginning of the catalog.

environmental applications

Performance Characteristics

Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified N
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
) o o Rated Voltage x 2.5 for 5 seconds
Overload (Short time) 2% +0.6% (1E, 2B: Rated Voltage x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.4% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
O/ « O/ «
Moisture Resistance *2 Al;o'/i ié’ 2B igg_/:'1j,/j'12EA’ 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C *2 /°+31°;3, ?é 2B ig'g./::1j,/j’12EA’ 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.6% +155°C, 1000 hours
. Soaked in industrial oil with sulfur substance 3.5% contained
Sulfuration Test +5% +0.2% 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

For Surface Temperature Rise Graph see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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RS73-RT

high reliability chip resistors (anti-sulfuration)

features RSIU:I?

* Excellent anti-sulfuration characteristic due COMPLIANT
to using high sulfuration-proof inner top electrode material

* Metal-glaze thick film resistor for surface mounting

* High precision resistor with T.C.R. down to 25 ppm and
tolerance as tight as +0.1%

* High reliability with AR of +0.2% and +0.5% in the reliability test

* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

O\

KOA SPEER ELECTRONICS, INC.

L >
/é °x ¢ Type Dimensions inches (mm)
; / (Inch Size Code) L w c d t
W 1J .063+.008 | .031.004 | .008:.004 | .012.004 | .018+.004
T/ i Bing (0603) | (1.6:0.2) | (0.8+0.1) | (0.2+0.1) | (0.3x0.1) | (0.45+0.1)
. +.008
t Plating 2A .079+.008 | .049+.004 | .010+.006 | ‘012 Z004 | .020+.004
4+ =| (0805) | (20:0.2) | (125+0.1) |(025+0.15)| (0.3+02) | (0.5+0.1)
%—d—»{ (P;rotte_ctive Elesistive E\lnetr g o -0308
oating 1m ectrode +.
Coramic 2B |.126+.008 | .063+.008 | 0142006 | 01® “004 | 024+ 004
Stbeirate (1206) | (3.2:0.2) | (1.6x02) |(0.35+0.15)| (0.4+02) | (0.6+0.1)
Derating Curve
100 T '\ 100 T \
| | | |
5 80 ] ] 5 80 I I \
£ ool | £ ool |
£l | g N |
e ‘O] | & ‘O[] | \
SRl | 2 ) |
20(; | 200 I
| | | |
-(6)30A 40 -20 O 20 40 -%0‘ -40 -20

60 80* 100 120 140 *
-55 85 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature of 85°C or above,

a power rating shall be derated in accordance with the derating curve.

ordering information

0 20 40 60 80 100120* 140 “160
-55 125 155
Terminal Part Temperature

(°C)

For resistors operated terminal part temperature of described for each size or
above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

[ Rs73F | | 1J | RT D | 1002 | | B
T Power Termination Packaqi Nominal Tol

ype Rating Material gcraging Resistance OElance

RS73F 1J: 0.2W RT: Sn TD: 4mm pitch punched paper 4 digits B: +0.1%
RS73G NEW 2A: 0.25W Anti-Sulfur For further information on packaging, C: +0.25%

NEW 2B: 0.33W please refer to Appendix A D: £0.5%

F:+1%
12117119

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com E
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RS73-RT

KOA SPEER ELECTRONICS, INC.

applications and ratings

high reliability chip resistors (anti-sulfuration)

Part Power | Rated Rated TCR Resistance Range** Maximum | Maximum | Operating
. n o Ambient| Terminal iy o o o o Working | Overload |Temperature
Designation | Rating X 109/K)| B%0.1% | Cx0.25% | D=0.5% F+1%
Temp. |Part Temp. ( ) E-24, E-96 | E-24, E-96 | E-24, E-96 | E-24, E-96 Voltage Voltage Range
RS73F1J -
0603 25 ; . . )
Sraor | W e | 'tMe | Me | e | toov | tsov
RS73G1J +50
(0603) *
"o
B -55°C to
RS73G2A .25W 85°C +125°C 150V 300V 155
=|  (0805) B0 | q00- | 100- | 100- 10Q -
S| RS73F2B o5 1MQ 1MQ 10MQ 10MQ
1206 =
( ) .33W 200V 400V
RS73G2B +50
(1206) *

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
' Measurement Temperature: +25°C/+125°C. Cold T.C.R. (-55°C/+25°C) is -50~+25x10°/K

*? Please inquire about E192

If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves in the terminal part temperature”

in the beginning of the catalog.

environmental applications

Performance Characteristics

Requirement A R (%+0.05Q)

+0.4%: other

+0.08%: other

Parameter Limit Typical Test Method
) Within specified o

Resistance tolerance — 25°C

TCR. Within spacifiad — +25°C/-55°C and +25°C/+125°C

Overload (Short time) +0.2% +0.03% Rated Voltage x 2.5 for 5 seconds

Resistance to Solder Heat +0.2% +0.1% 260°C + 5°C, 10 seconds + 1 second

Rapid Change of Temperature +0.2% +0.05% -55°C (30 minutes), +125°C (30 minutes), 1000 cycles

+0.2%: 1J +0.04%: 1J

(100Q<R<200kQ)|(100Q2<R<200k<)

Moisture Resistance 2A, 2B 2A, 2B 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
(10Q<R<10MQ) | (10Q<R<10MQ)

+0.4~0.5%: other

+0.2~0.3%: other

Endurance at 85°C +0.2% +0.05% 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
+0.2%: 1J +0.1%: 1J
(100Q<R<200k)|(100Q<R<200kQ)
High Temperature Exposure 2A, 2B 2A, 2B +155°C, 1000 hours
(10Q<R<100kQ) | (10Q<R<100kQ)

Sulfuration Test

+5%

+0.2%

Soaked in industrial oil with sulfur substance 3.5% contained
105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

7/0119
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O A\ WK73-RT

wide terminal type flat chip resistors
(anti sulfuration)

features R(E)ILtié

e Anti-sulfuration type, wide-side termination COMPLIANT
(reverse-geometry)type flat chip resistor

* Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

* Suitable for both flow and reflow solderings

e This products meet EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

KOA SPEER ELECTRONICS, INC.

:

- O

Type Dimensions inches (mm)
dimensions and construction (inch Size Code)] L w c d t
L E 2A .049+.006 | .079+.006 | .012+.008 | .014+.008 | .022+.004
AN, /<S5 = .25+0. .0+0. .3+0. .35+0. .50+0).
0508 (1.25+0.15) | (2.0+0.15) | (0.3+0.2) | (0.35+0.2) | (0.55+0.1)
+.004 +.004
2B .063£-.008 |.126=% -.012 | .012+.008 | .018+.006
0612 0.1 0.3+0.2 0.45+0.15
( ) (1.6+ 05 (3.2+%03 (0.3:0.2) 1(045+0.15) .024+.004
i +.004 .004 (0.6x0.1)
Ceramic Substrate 2H .098+ 008 |.197+ 008 | .016+.008 | .030+.006
n Piating (1020) | o1y | o oy | (0.420.2) |(075%0.15)
Ni Plating +.004 +.004
2J .122+-.008 |.181+ -.008 | .016+.008 | .030+.006
121 . .4+0). .75=0.
4 procatue fasisive 8% oce (218) | 31209 | ey | 4202|0750 004
+.008 (0.6+0.1)
3A 122+ -.004 | .248+.006 | .018+.008 | .030+.006
+0.2 o=x0. 40+U. ./0=xU.
(1225) (3.1+ 01) (6.3+0.15) | (0.45+0.2) [(0.75+0.15)
Derating Curve WK73S/R2B (1W), WK73S/R3A (2W)
[ [
100 100 100
| | ] |
I :\ I 2J (100°C) I\ I I\
5T | L 8o | L 8O [
% : : % : 2A, 2B, 2H, 3A (125°C) ‘K\ % : 2B, 3A (115°C) : \
540 I I 540 I I \ 540 I I
= | = 1 | Rl |
20 ] ] 20 ] ] \ 20 ] ]
| | | | | |
-%05‘5-40 20 0 20 40 607‘080 100 120 1401;:_,60 -%05‘5-40 20 0 20 40 60 80 10012?;51401;1560 »%0;5-40 20 0 20 40 60 80 10011‘;520 1401;1560
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(C) (°C) (°C)

For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or above, a power rating

of 70°C or above, a power rating shall be derated  shall be derated in accordance with the derating curve.

in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” in the
beginning of our catalog before use.
When using Power Rating', please use the derating curves based on the terminal part temperature
on the right side.

ordering information

[ wk7sr | | R2B | RT | TD | 10R0 | F
T si Termination Packaagi Nominal Resistance
ype ZE Material aexaging Resistance* Tolerance
WK73S NEW 2A: 0.75W, 1W RT: Sn TD: 4mm pitch punched paper +1%: 4 digits F: +1%
WK73R 2B: 0.75W, 1W Anti-Sulfur TE: 4mm pitch embossed plastic +5%: 3 digits J: 5%
2H: 1W For further information on * Resistance value, 3 digits:
2J: 1W packaging, please refer 1~9.1Q, 1R0~9R1
. to Appendix A Resistance value, 4 digits:
SA- 1.5W, 2W 1-9.760, 1R00~9R76
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/19

KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com E
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VE::: o A\® WK73-RT

wide terminal type flat chip resistors

KOA SPEER ELECTRONICS, INC. Canti sulfuration)

applications and ratings

Rated . . . .
Part | Power | ,THSQ | Terminal | T.CR | ResistanceRange () 1 N | Il | b
Designation Rating Temperature Part (X 10/K) Fx1% Jx5% Voltage Voltage Range
Temperature E-24 ¢ E-96 E-24
WK73S2A 1.0W! — 125°C +100 1~9.76 1~9.1
§ wiramoa |—072% — 125°C +100 205k ~ 1M | 22k ~ 1M
1.0W! — 125°C +100 10 ~ 20k 10 ~ 20k
0.75W 70°C 115°C +100 1~9.76 1~9.1
WK73S2B 1.0W' . 115°C +100 1~9.76 1~91 200V 400V
+150 0.3~0.976 | 0.3~0.91
. . +100 10~9.76k | 10~ 9.1k
WK73R2B 0.78W 70°C 125°C £200 10k ~ 1M 10k ~ 1M
1.0W! = 115°C +100 10 ~9.76k | 10~ 9.1k
] . +100 1~9.76 1~9.1 -55°C
WK73S2H 1.0W 70°C 125°C 2150 02-0976 | 02-0091 -y 200 o
WK73R2H 1.0W 70°C 125°C 100 0220 || 1= el +185°C
+200 432k - 1M | 470k - 1M
WK73S2J 1.0W 70°C 100°C +100 1~9.76 1~9.1
. . +100 10 ~ 510k | 10 ~ 510k 200V 400V
WK73R2J 1.0W 70°C 100°C 200 T TV BTy
1.5W 70°C 125°C +100 1~9.76 1~9.1
WK73S3A 2.0W! — 115°C +100 1~9.76 1~9.1
1.5W 70°C 125°C +100 10 - 330k | 10 - 330k 200V 400V
WK73R3A : +200 332k - 1M | 360k - 1M
T _ B +100 10 ~ 330k | 10 ~ 330k
+200 332k - 1M | 360k - 1M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

" When using Power Rating, please use the derating curves based on the terminal part temperature on the right side
of the graph located on the previous page.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to
the “Rated Terminal Part Temperature.” Prior to use and for more details refer to the “Introduction of the derating curves based on the terminal
part temperature” in the beginning of the catalog.

environmental applications

Performance Characteristics
Requirement A R (%+0.005Q)

Parameter Limit Typical Test Method
. Within specified o

Resistance tolerance — 25°C
TCR. W'”"? épgc'f'ed — +25°C/-55°C and +25°C/+125°C

. o o WK732B, S2H, R2H, S2J, R2J: Rated voltage x 2.5 for 5 seconds
Overload (Short time) 2% =0.2% WK73S/R2A (0.75W, 1W), WK73S/R2B (1W), WK73S/R3A (2W):

Rated voltage x 2.0 for 5 seconds

Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds = 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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WK73-RT

higher power,; wide terminal type flat chip
resistors (anti sulfuration)

RobIS

COMPLIANT

- Oa\

KOA SPEER ELECTRONICS, INC.

features

e Anti-sulfuration type, wide-side termination
(reverse-geometry) type flat chip resistor

* Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

* Suitable for both flow and reflow solderings

e This products meet EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L
L.y JC,

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
.004 .004
=| 2B15 |.063x-008 |.126+ -012 | .012+.008 | .018+.006 | .024+.004
& (0612 1620 | (322701 | (03£0.2) |(04520.15)| (0.6+0.1)
.004 .004
2H2  |.098x 008 |.197= -008 | .016+.008 | .030+.006 | .024+.004
(1020) | . 01) | o 01 | (04£02) |(0.75£0.15)| (0.6+0.1)
.008
|4 Protective Resistive IMner 3A3  |.122+ 004 | .248+.006 | .018+.008 | .030+.006 | .024+.004
Coating  Film (1225) | .. +02) | (632015 | (045+0.2) |(0.75+0.15) | (0.6+0.1)

Derating Curve

Terminal Part Temperature

100 ] I\

80 I I
5 |1 |
2 I I
S 60 I I
°
1] I I
8 40 | . . . .
2 For resistors operated terminal temperature of described for each size or

20 | | above, a power rating shall be derated in accordance with the derating curve.

| | Please refer to “Introduction of the derating curve based on the terminal part
0 I I temperature” in the beginning of our catalog before use.
-60* -40 20 0 20 40 60 80 “100120 140 “160
-55 95 155

Terminal Part Temperature
(°C)

ordering information

[ wk7sr | | 2B15 | | RT | TD | 10R0 | | F |
T si Termination Packaqi Nominal Resistance
ype (P42 Material acKkaging Resistance Tolerance
WK73S NEW 2B15: RT: Sn TD: 0612: 7" 4mm pitch punched paper +1%: 3 significant figures F: +1%
WK73R 1.5W Anti-Sulfur TE: 1020, 1225: 7" 4mm pitch + 1 multiplier “R” indicates J: £5%
2H2: 2W embossed plastic decimal on value <100Q
3A3: 3W For further information on packaging, +5%: 2 significant figures
please refer to Appendix A +1 .multlpller R” indicates
decimal on values <10Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/19
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VE::: o A\® WK73-RT

higher power, wide terminal type flat chip

KOA SPEER ELECTRONICS, INC. resistors (anti sulfuration)

applications and ratings

Part Boner Rated TCR Resistance Range () Maximum Maximum Operating
. . : Terminal Part vy o o Working Overload Temperature
Designation Bty Temperature OIS E_;‘tj é—96 JEt_ gf Voltage Voltage Range
+100 1~9.76 1~9.1
1.5W °
E LLEe D 5 95°C +150 0.3 ~ 0.976 0.3 ~ 0.91 200V 400V
WK73R2B15 1.5W 95°C +100 10 ~ 9.76k 10 ~ 9.1k
WK73S2H2RT 2.0W 95°C +100 1-9.76 1-91
' +150 0.2 ~ 0.976 0.2 ~ 0.91 200V 400V -55°C
o +100 10 ~ 430k 10 ~ 430k to
WK73R2H2RT 2.0W 95°C 2200 439K - 1M 470K 1M +155°C
WK73S3A3RT 3.0W 95°C +100 1~976 1~91
+100 10 ~ 330k 10 ~ 330k 200V 400V
WK73R3A3RT 3.0W 95°C 2200 332Kk - 1M 360K - 1M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Device Temperature Data

250 T\ -

_ \\ \\ /E(:gommended ]

3 \\ ]

‘@ 200 \\ \\ I IPanenWidlh —

& i\ 2H2w —

g \\ \\ PN —

§ 1OTEX 3A3-3W

o

£ — 2B15-1.5W Room Temperature 25°C

£ 100 —\—> T PCB: FR-4 t=1.6mm Cu foil thickness=35pm

S N- ——— While using under high power, the temperature of the

= | 3A-2W —— | product may increase depending on the condition of heat

£ 50 E——wTy —F dissipation from PCB.

= -1W I .

8 YT Be sure to check the term[nal part te'rppe'rature as well as
o precautions for use on delivery specifications before use.
Oomm 10mm 20mm 30mm 40mm 50mm

Pattern Width (mm)

Performance Characteristics

Requirement A R £(%+0.005Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds = 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.2% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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SG73-RT

surge current flat chip resistors
(anti-surge, anti-sulfuration)

RobIS

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

features

* Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material/pulse

e Superior to RK73 series chip resistors
in pulse withstanding voltage

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

@

dimensions and construction

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
ey - —c—y SG73 1J |.063+.008 | .031+.004 | .012:+.004 | .012+.004 | .018+.004
4 / (0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.45+0.1)
w SG73 2A |.079+.008 | .049+.004 | .016+.008 | .012 +3% | 02+ 004
Z / l Solder (0805) (2.0+0.2) | (1.25+0.1) | (0.4+0.2) o | (05+0.1)
T £ r \ Plating (0.3 ,041)
t Blating SG73 2B .063+.008
v (1206) | .126+.008 | (1.6+0.2) .016 +:5%8
’<—d—>< Protective Resistive Inner (3.2+0.2) '(30204
Coating . . Film Electrode SC;‘Z? 2E 102+.008 0.4 tO:I)
Substrate (= (2.6+0.2) | 004 012 .024+.004
0.5+0.3
SG73 W2H | 197+.008 | .0982.008 | ¢ ) 06=0.1)
(2010) (6.0£0.2) | (2.5x0.2) 1026+.006
(0.65+0.15)
SG73 W3A | .248+.008 | .122+.008
(2512) (6.3x0.2) | (3.1=0.2)
ordering information
| sG7a | | 2Aa | | RT | | D | | 103 | | K |
Power Termination . Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
SG73 1J RT: Sn TD: 0603, 0805, 1206, 1210: +10%, +20%: K: £10%
2A Anti-Sulfur 7" 4mm pitch punched paper 2 significant figures M:+20%

+ 1 multiplier “R”
indicates decimal on

oB TDD: 0603, 0805, 1206, 1210:
10" paper tape

- TE: 0805, 1206, 1210, 2010 & 2512: value <10Q
WaH 7" embossed plastic
W3A

TED: 0805, 1206, 1210, 2010 & 2512:
10" embossed plastic

For further information on packaging,
please refer to Appendix A

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/17
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VE:::O A\® SG73-RT

surge current flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti-surge, anti-sulfuration)

applications and ratings

Part Power Rated Rated T.C.R. Resisé?r;%:%cgange Maximum | Maximum | Operating
Designation Rating A_I'_‘;'r":e':“ Terr_:_unal -Part (PI\PI;“:(o .C) M: £20% Working | Overload ;e:\p.
p emp. a E-12 Voltage Voltage ange
i 0.AW 70°C 125°C = B 50V 100V
"Gy | oW | 7oe | 1250 e oaoiwa | 19V | 200V
epuen | w | we | weo [omo | wexm

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority

to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.
environmental applications

Derating Curve One-Pulse Limiting Electric Power

\
\

100 100000

o
=}

I\
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10000
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100
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\
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0

S

One-Pulse Limiting Electric Power

0
60 -40 20 0 20 40 60“80 100 120 140 “160 -60* -40 -20 O 20 40 60 80 100 120* 140 “160 10 =~ e o
-65 70 155 -65 125 155 28
Ambient Temperature Terminal Part Temperature THE =T 2A
(°C) (°C) 1 I [ 19
.001 .01 A 1 10 100 1000

For resistors operated at an ambient temperature  For resistors operated at a terminal part temperature

of 70°C or above, a power rating shall be of described for each size or above, a power rating

derated in accordance with the derating curve.  shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve
based on the terminal part temperature” in the
beginning of our catalog before use.

Pulse Duration
(ms)
The maximum applicable voltage is equal to the max.
overload voltage. Please contact factory for resistance
characteristics of continuous applied pulse.

Performance Characteristics

Requirement A R %(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'”"? épsc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.75% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C + 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/18
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VE::ZOA‘\® SG73P-RT

endured pulse power flat chip resistors
(anti-surge, anti-sulfuration)

KOA SPEER ELECTRONICS, INC.

features

EU
* Excellent anti-sulfuration characteristic ROI I

due to using high sulfuration-proof inner COMPLIANT
top electrode material

e Superior to RK73 series chip resistors
in pulse withstanding voltage and high power

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

Type Dimensions inches (mm)
aree L o (inch Size Code)| L w c d t
. 002
/ Y SG73P 1E | 039 7003 | .020+.002 | .006+.004 | 010 %007 | 014=.002
w n (0402) (1.0 5%) (0.5£0.05) | (0.15+0.1) | (9.25 +g4§)5) (0.35+0.05)
I — —
a4 s
= N SG73P 1J | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
t Plating (0603) (1.60.2) | (0.8+0.1) | (0.3x0.1) | (0.3+0.1) | (0.45+0.1)
L. +.008 +.008
[—d—| Protective | Besistive Inner SG73P 2A | .079+.008 | .049:.004 | 012 To0s | -012 004 | 020+.004
oating fm ectrode (0805) | (2.00.2) | (1.2520.1) | (9.3+02) | (0.3+02) | (0.5+0.1)
Ceramic =01 7 -0.1
Substrate
SG73P 2B .063+.008
. . +.008 +.008
One-Pulse Limiting Electric Power (1206) | 155, gog | 1002 | 016 Zoos | 016 Zo0s | oy, 504
SG73P 2E | (3.2%0.2) 04%92) | (04*92) | (0.6=0.1)
+ 1000 i U, 01 01 .6+0.
3 S S == SG73P 2E1 192008
S I (1210) DY
£ 100 e ey
8
w ~ L T N
o T T BnY
£ 10 s EE= m\ Sl 2
£ 28
3 s il Th i licable voltage i lto th
2 T y e maximum applicable voltage is equal to the
& ! o - o - - il & | max. overload voltage. Please contact factory for
2 the resistance characterisitics of continuous
S o1 applied pulse.
.001 .01 A 1 10 100 1000
Pulse Duration
(ms)
ordering information
| sGg73p | | 2Aa | | RT | TD | | 103 | | J |
Power Termination . Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
SG73P 1E RT: Sn TP: 0402, 0603, 0805: 7" 2mm pitch punch paper +0.5%, +1%: D: +0.5%
1J Anti-Sulfur TD: 0603, 0805, 1206, 1210: 3 significant figures F:+1%
oA 7" 4mm pitch punched paper + 1 multiplier G: _20
TE: 0805, 1206, 1210: 7" embossed plastic +2%, +5%: F22%
2B For further information on packaging, 2 significant figures J: 5%
2E1 please refer to Appendix A + 1 multiplier “R”
indicates decimal
on value <10Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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VE:::;OA‘\® SG73P-RT

endured pulse power flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti-surge, anti-sulfuration)

applications and ratings

Part Power Rated Tg?.,t,?:m T.C.R. Resistance Range Maximum | Maximum | Operating
Designation| Rating A_Ir_!;ment Part (pl‘\)lllg( e D: £0.5% | F: x1% G: 2% J: 5% V\\Ilolr king ?’velzload ;:':pé
P- Temp. * | E24,E9 | E24,E96 | E-24 E-24 oltage ClER 9
SG73P 1E %122\2‘2’ 7°_C 1 (2)28 +200 75V 100V
SG73P 1J 0%;\/’\/\/*2 7°_C I - 150V 200V
0.25W 70°C 125°C 400V 600V .
SG73P 2A — = — 100°C +200 00 goov) | -55°C
' T - 100Q2 - IMQ|10Q - TMQ[10Q - 10MQ[1Q - 10MQ to
sG73p 28| 0-33W 125°C . +155°C
0.75W* — 105°C
sG73p 2€ | 0-5W 70°C 125°C £900 200V 400V
0.75W* — 110°C
SG73P 2E1| 1.0W* — 95°C +200

*1 Cold T.C.R. (-55°C ~ +25°C) is £150x10%/K *? If you want to use the rated power of *?, ** please reference below. ** Applies when power
rating is 0.4W or lower.

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority

to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog. Also, contact KOA prior to usage and for the max. working voltage and max. overload voltage.

environmental applications
Derating Curve

100

o
S
o
=]

| l\ | 1E/0.125W | N 2E1/1W (95°C)
| | | 102w | | | | 2A/0.5W (100°C)
80 I I 80 I 2A/0.25W I 80 0 0 0 1E/0.2W,
ag; | | g | :gg-gevw | \ fg | an 2B/0.75W (105°C)
: 2E/0.75W (110°C)
& 60 ] & 60 ] & 60 T [ 1J/0.33W (125°C)
o o o
£l | L | £ ol 111
el | el | \ c NRL
° | | ° | | & | [REENE
20 20 20
| | | | | [RER
oll oll oll [HENEN
-60* -40 20 0 20 40 60“80 100 120 140 “160 -60* -40 20 0 20 40 60 80 100 120* 140 “160 -60* 40 20 0 20 40 60 80 “f0¢*120* 140 “160
-55 70 155 -55 125 155 -55 95105110125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(°C) (°C) ()
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above,
of 70°C or above, a power rating shall be derated a power rating shall be derated in accordance with the derating curve.
in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature”

in the beginning of our catalog before use.

*2, ** |f you want to use the rated power of *2, ** please use the derating curve based on
the terminal part temperature on the right hand side.

Performance Characteristics
Requirement A R +(%+0.1Q)

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
. o o Rated Voltage x 2.5 for 5 seconds (2A: 0.4W, 0.5W; 2B: 0.75W; 2E: 0.75W;
Overload (Short time) +2% +0.5% DE1: 1W x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C + 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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SG73S-RT

endured surge voltage flat chip resistors
(anti-surge, anti-sulfuration)

RolIS

COMPLIANT

O\

KOA SPEER ELECTRONICS, INC.

features

* Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material

e Superior to RK73 series chip resistors
in pulse withstanding voltage and high power

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

Type Dimensions inches (mm)
Loy L o (Inch Size Code)| L w c d t
. 002
) Y SG73S 1E, | 039 1905 | .020+.002 | .006+.004 | 010 007 | 014+.002
w (0402) (1.0551) (0.50.05) | (0.150.1) | (0.25 +0.05) (0.35+0.05)
L Ly sl
f- : Ni SG73S 1J, | .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
t Plating (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.30.1) | (0.45+0.1)
f—d—] Protective |  Besistive lnner SG73S 2A, | 079,008 | .049:.004 | 0127568 | 0127588 | 0204004
oating fim ectrode (0805) | (2.0:0.2) |(1.25:0.1) | (0.3+02) | (0.3+02) | (0.5+0.1)
Ceramic 7 -0.1 0.1
Substrate
SG73S 2B, .063.008 008 oos
(1.6+0.2) | .016 * .016 *
(1208) | 6. 008 oo 7094 1,024,004
SG73S 2E, | (3.2+0.2) 0.4%59) | (0.4%57) | (0.6%0.1)
2 .102+.008
SG73S 2E1 (2620.0)
(1210) b£0.
ordering information
| sGgzas | | 2Aa | | RT | | D | | 103 | J
Power Termination . Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
SG73S 1E RT: Sn TP: 0402, 0603, 0805: 7" 2mm pitch +0.5%, +1%: D: +0.5%
1J Anti-Sulfur punch paper 3 significant figures F: +1%
oA TD: 0603, 0805, 1206, 1210: + 1 multiplier G- +2%
7" 4mm pitch punched paper +2%, +5%: .
2B ; . oo . J: 5%
oF TE: 0805, 1206, 1210: 7" embossed plastic 2 significant flg]U”feS
For further information on packaging, + 1 multiplier “R
2E1 please refer to Appendix A indicates decimal
on value <10Q

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/06/19
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VE::ZOA‘\‘@ SG73S-RT

endured surge voltage flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti-surge, anti-sulfuration)

applications and ratings

Part Power |  Rated T:'?ﬁ:al T.C.R. Resistance Range Maximum | Maximum | Operating
Designation| Rating A_Ir_r;l:rllent Part (pll\)lln;i © | D:x05% | F:21% | G:x2% | J:25% V\\I’olrt king ?Ivellt'load E‘;:‘:Pé
P- | Temp. | E-24,E96 | E-24,E96| E-24 E-24 oltage | Voltage 9
0.125W | 70°C 125°C
SEHEE 11— — e | *2%0 75V 100V
0.2W 70°C
SG73S 1J s — 125°C | +100* 150V 200V
0.25W 70°C 125°C s00v
SG73S 2A - - +200 400V | (goovye | -65°C
0.5W — 100°C 100Q - IMQ[10Q - 1MQ[10Q - 10MQ[1Q - 10MQ o
0.33W 70°C 125°C +155°C
SG73S 2B +200
0.75W* — 105°C
SC7aSIoE 0.5W 70°C 125°C +200 200V 400V
0.75W*2 — 110°C
SG73S 2E1| 1.0W* — 95°C +200

*1 Cold T.C.R. (-55°C ~ +25°C) is £150x10¢/K *? If you want to use the rated power of *?, ** please reference below. ** Applies when power
rating is 0.4W or lower.

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog. Also, contact KOA prior to usage and for the max. working voltage and max. overload voltage.

environmental applications

Derating Curve

1 \
100 100 100 1
I l\ I 1E/0.125W I N 2E1/1W (95°C)
8 | | 8 | ;i’/%i‘g’w | . | | I\ | 2a0.5w (100°C)
- 1E/0.2W,
g : : g : gsa/g.g\a,vw :\ gg : : " I 2B/0.75W (105°C)
- 2E/0.75W (110°C)
E 60 | § 6077 | & 60} TITT [ 1J/0.33W (125°C)
AL ! g L | 3 il
-l [ -l [ \ €4 NRE
= | = 1 | * LU
20 20
[ [ [ [ 2or IRE
ol I ol I oll Ll L
-60* 40 20 0 20 40 60“80 100 120 140 *160 -60* 40 20 0O 20 40 60 80 100 120* 140 *160 -60* -40 20 0O 20 40 60 80 “10¢“120* 140 “160
-55 70 155 -55 125 155 -55 95105110125 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
C) (§%] (°C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above,
of 70°C or above, a power rating shall be derated a power rating shall be derated in accordance with the derating curve.
in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog before use.
*2,*% If you want to use the rated power of *2, **, please use the derating curve based
on the terminal part temperature on the right hand side.
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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VE:::OA‘\® SG73S-RT

endured surge voltage flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti-surge, anti-sulfuration)

resistors

environmental applications (continued)

ESD Limiting Voltage

SG73S 1E SG73S 1J SG73S 2A
8 m T T T T T 10 T T T T T T T 12 T T T T T T
— 7 I I T T T T —~ —~
% . 01 A A E Yo a1 a1 R Ot g A
= £ £
E’ 4 tman mocedl | |11 TP TTTI T 1T >§’ U, >§‘ 6 aman mocet 1111 T
£ E E
3 2 Il N{1 (1 (1 (1 (1 é o [ L []|[] Machine model | | [ [ ] [ ] [ ] é I~ | 4| [l| Machine model
oy Machine model 1 T T T T u ah = N w2 . HI _ﬂ~ M 1 Il
0 [l TR =TI FTHR ] Py 1 01 i i 0 01
100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M  10M 1 10 100 1k 10k 100k 1M  10M
Nominal Resistance Nominal Resistance Nominal Resistance
(2] Q) Q
SG73S 2B SG73S 2E, 2E1
T T T T T 11 A A A
N L il L L L L 18 KT T T T
s “ s N N1 A
< IS 2 I
2 2 Ll N1 R A
% 10 1] mi Hur 77 modsiii (11 (11 (11 % 12— T T T
3 3 61 1 = ma u
0 4P Machine model- 1 N —HH —HH —HH a | [ |
g, i ﬂ E a 4**”%* g i
R T T = = = |+ =+ [ = +F 2 -+ - . H
o) 011 A 1 N A oL LLIIE LI 1] 01 1 1 A
1 10 100 1k 10k 100k 1M 10M 1 10 100 1k 10k 100k 1M 10M
Nominal Resistance Nominal Resistance
(2] Q)
Performance Characteristics
Requirement A R £(%+0.1Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. an? épgc'f'ed — +25°C/-55°C and +25°C/+125°C
. Rated Voltage x 2.5 for 5 seconds (2A: 0.4W, 0.5W; 2B: 0.75W; 2E: 0.75W,;
Overload (Short time) +2% +0.5% 2E1: 1W x 2 for 5 seconds)
Resistance to Solder Heat +1% +0.75% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +3% +0.75% 40°C = 2°C, 90%~95%RH, 1000 hours; 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with 3.5% sulfur concentration 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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HVZ73-RT

flat chip resistors for high voltage
(anti-sulfuration)

—Oa\

KOA SPEER ELECTRONICS, INC.

RoH

COMPLIANT

features

e Superior to RK73 series in maximum
working voltage

* Suitable for flow and reflow solderings

* Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

* Excellent anti-sulfuration characteristics due to using
high sulfuration-proof inner top electrode material

dimensions and construction

L Type Dimensions inches (mm)
Ao~ /e (Inch Size Code) L w c d t
/ / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .018+.004
w (0603) (1.6+0.2) | (0.8+0.1) | (0.3x0.1) | (0.3x0.1) | (0.45+0.1)
Solder
/ (—.— / Plating 012 +008
T © ) 2A .079+.008 | .049+.004 | .016+.008 | - -004 | .02+.004
t y Nating (0805) | (2.0£02) | (125+0.1) | (0420.2) | (03+02) | (0.5+0.1)
k—d—{ Protective |  Resistive Inner 2B | .126:.008 | 063:.008 | .02:012 | 016 002 | 024+ 004
Coating Film — Electrode (1206) | (3.2£0.2) | (1.6£0.2) | (0.5:0.3) | (0.4+02) | (0.6x0.1)
Ceramic —
Substrlate 016 +.008
2H .197+.008 | .098+.008 | .02+.012 -004 | .024+.004
(2010) | (5.0:0.2) | (25x02) | (0.5:0.3) | (0.4+02) | (0.6x0.1)
016 +.008
3A .248+.008 | .122+.008 | .02+.012 | - -004 | .024+.004
(2512) | (6.3:0.2) | (31x02) | (0.5:0.3) | (0.4+02) | (0.6x0.1)
ordering information
| HV73 | 2B | RT | D | | 1004 | F |
- Termination - Nominal Resistance
Type Size Material Packaging Resistance Tolerance
1J: 0.1W RT: Sn TD: 7" 4mm pitch punched paper +0.5%, £1%: D: +0.5%
2A: 0.25W Anti-Sulfur TE: 7" 4mm pitch embossed plastic 3 significant figures F:+1%
2B: 0.25W For further information on packaging, +1 multiplier G:+2%
- please refer to Appendix A +0% +5%: -
2H: 0.5W S ) J: 5%
2 significant figures
3A: 1W + 1 multiplier

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/19
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HVZ73-RT

'::o \®
= A flat chip resistors for high voltage

0
|5
3
KOA SPEER ELECTRONICS, INC. (anti-sulfuration) _%
i
<
applications and ratings
Rated . . Maximum .
part | Pouer | Rated remminal| TOR. T eKI | Overioad | CPEreing
Designation @ 70°C | Tem Part Max E-24/E-96 | E-24/E-96 E-24 E-24 Voltage Voltage Range
P- | Temp. * | (D£0.5%) | (Fx1%) | (G=2%) | (J+5%) 9 (D.C.)* 9
1J 01W | 70°C | 80°C | +100** — 10k - 10M | 10k - 10M | 10k - 10M | 350V 500V*
- oosw | 70°C | 100°c | 100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 1OM | 1, —
+200 = = = 11M - 51M
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M -55°C
2B 0.25W | 70°C | 100°C |— 800V 1000V* to
+200 — — — 11M - 51M +155°C
+100 | 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M | 5000V
2H 05W | 70° P V*
0°C | ¢ %00 — — - 1im-s1m | ©C) | 399
+100 | 43k-1M | 43k-10M | 43k - 10M | 43k - 10M | 3000V
3A 1W 70°C | 105°C 4000V*
+200 — 10.2M - 20M| 11M - 20M | 11M-51Mm | (D.C)

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

* Maximum Overload Voltage is specified by D.C. voltage ** Cold

T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10°¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the

“Rated Terminal Part Temperature.” Prior to use and for more details r
in the beginning of the catalog.

environmental applications
Derating Curve

100 T |\

o]
o

(o2}
o

% Rated Power
'
o

I
20
I

0 l l
-60* 40 20 0 20 40 60“80 100 120 140 “160
55 70 155

Ambient Temperature
(°C)

For resistors operated at an ambient temperature of 70°C or above, a

power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

efer to “Introduction of the derating curves on the terminal part temperature”

[ ]
1001 Tl
| | 1J/0.1W (80°C)
80 I I 2H/0.5W (90°C)
5 2A, 2B/0.25W (100°C)
5 60 | | I\ 3A/1W (105°C)
€ 0] IBL
2 . |l
g | Il
° | [
200 [l
Il
A A

oll
-60* -40 20 0 20 40 60 80“*100* 120 140 *160
-55 8590 105 155
Terminal Part Temperature
(°C)

For resistors operated at a terminal part temperature of described for each
size or above, a power rating shall be derated in accordance with the above
derating curve.

Please refer to “Introduction of the derating curves based on the terminal
part temperature” in the beginning of our catalog before use.

Requirement A R %(%+0.1Q)
Parameter Limit Typical Test Method
. Within regulated o

Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C = 5°C, 10 seconds = 1 second
Rapid Change +0.5%: (10kQ<R<10MQ) | +0.3%: (10kQ<R<10MQ) . ) R .
of Temperature +1%: (11MQ<R<51MQ) | £0.5%: (11MQ<R<51M@) | “55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.75% 40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature o o o
Exposure +2% +0.3% +155°C, 1000 hours

. Soaked in industrial oil with 3.5% sulfur concentration
Sulfuration Test +5% +0.2% 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please

confirm technical specifications before you order and/or use. 11/06/19

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701

e USA e 814-362-5536 * Fax: 814-362-8883 ¢ www.koaspeer.com m



o A\ HVZ73V-RT

flat chip resistors for high voltage
KOA SPEER ELECTRONICS, INC. (automotive, anti sulfuration)

E
features ROH

e Superior to RK73 series in maximum COMPLIANT
working voltage

* Suitable for flow and reflow solderings

* Products meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
electrode, resistor element and glass.

 Excellent anti-sulfuration characteristic due to using
high sulfuration-proof inner top electrode material

* Suitable for high reliable applications like automotives

* AEC-Q200 qualified

dimensions and construction

[ L > Type Dimensions inches (mm)
[ S«— C
2 (Inch Size Code) L w c d t
W/ / 1J .063.008 | .031+.004 | .012+.004 | .012.004 | .018+.004
/ . (0603) | (1.6+0.2) | (0.8+0.1) | (0.3x0.1) | (0.3x0.1) | (0.45+0.1)
n
— Plating 008
\— Ni 2A .079£.008 | .049+.004 | .016+.008 | -012 Tg0s | .02+.004
Plating (0805) | (20:02) | (125:0.1) | (04£0.2) | (0.3+02) | (05£0.1)
iati 008
—a—f Eﬁ’éﬁﬁg"e Resistive inner e 2B 126+.008 | .063+.008 | .02+.012 | 016 “004 | 024+.004
_ (1206) | (3.2:0.2) | (1.6=0.2) | (0.5:0.3) | (0.4+02) | (0.60.1)
Ceramic -0.1
Substrate

ordering information

[ Hvzav | | 2A | | RT | TD | 104 | J |
T si Termination Packagi Nominal Resistance
ype 3 Material ackaging Resistance Tolerance
HV73V 1J: 0.1W RT: Sn TD: 7" 4mm pitch punched paper +0.5%, +1%: 3 D: +0.5%
2A: 0.25W Anti-Sulfur TE: 7" 4mm pitch embossed plastic significant figures F:+1%
2B: 0.25W For further information on packaging, + 1 multiplier G:+2%
please refer to Appendix A +2%, £5%: 2 J: +5%
significant figures =
+1 multiplier
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/28/19
70
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VE;Z o A\® HVZ73V-RT

flat chip resistors for high voltage

KOA SPEER ELECTRONICS, INC. (automotive, anti sulfuration)

resistors

applications and ratings

Rated . . Maximum .
pat | Foner | e {rorminal T b osimum | Overioad | Operting
Designation @ 70°C | Tem Part Max E-24/E-96 | E-24/E-96 E-24 E-24 Voltage Voltage Range
P- | Temp. © | (D£0.5%) | (F£1%) | (Gx2%) | (J=5%) 9 (D.C.)* 9
HV73ViJ 0.1W 70°C 80°C +100** — 10k - 10M | 10k - 10M | 10k - 10M 350V 500V*
- - - B -55°C
HV73V2A 0.95W 70°C 100°C +100 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M 200V 800V* B
+200 = = = 11M - 51M +155°C
+1 100k - 1M | 100k - 10M | 100k - 10M | 100k - 10M
HV73V2B 0.25W 70°C 100°C =100 00 00 0 00 0 00 0 800V 1000V*
+200 —_ — —_ 11M - 51M

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
* Maximum Overload Voltage is specified by D.C. voltage ** Cold T.C.R. (-55°C ~ +25°C) of 1.02MQ ~ 10MQ is +200x10°¢/K

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the
“Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature”
in the beginning of the catalog.

environmental applications
Derating Curve

100 100
| |
I :\ I
_ 80 [ _ 80 1J/0.1W (80°C) —\
g | | 1J, 2A, 2B g | 2A, 2B/0.25W (100°C) —e
Q 60 | Q 60
T T
% 40 | l % 40 l \
o I o
= 1 | =
20 | | 20 |
ol | ol
-60* -40 20 0O 20 40 60*80 100 120 140 “160 -60* -40 20 0O 20 40 60 80 100 120 140 “160
-55 70 155 -55 155
Ambient Temperature Terminal Part Temperature
(°C) (°C)
For resistors operated at an ambient temperature of 70°C or For resistors operated at a terminal part temperature of described for
above, a power rating shall be derated in accordance with the each size or above, a power rating shall be derated in accordance with
above derating curve. the above derating curve.

Please refer to “Introduction of the derating curve based on the
terminal part temperature” in the beginning of our catalog before use.

Performance Characteristics

Requirement A R +(%+0.1Q)
Parameter Limit Typical Test Method
) Within regulated o

Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated Voltage (D.C.) x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C + 5°C, 10 seconds + 1 second
Rapid Change +0.5%: (10kQ<R<10MQ) | £0.3%: (10kQ<R<10MQ) o ) o .
of Temperature +1%: (1IMQ<R<5IMQ) | £0.5%: (11MQ<R<51M@) | ~55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.75% 40°C £ 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.75% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
E;%Zgjpgperat“re £2% +0.3% +155°C, 1000 hours

) Soaked in industrial oil with sulfur substance 3.5% contained
Sulfuration Test +5% +0.2% 105°C + 3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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SR73-RT

low resistance flat chip resistors
(anti sulfuration)

RolIS

COMPLIANT

= O\

KOA SPEER ELECTRONICS, INC.

features

* Excellent anti-sulfuration characteristic
due to using high sulfuration-proof inner
top electrode material

* Current detecting resistors for power supply, motor circuits, etc

* High reliability and performance with resistance
tolerance +1.0, T.C.R. £100x10°%K

* Suitable for both reflow and flow solderings

* Products with lead free termination meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

Type Resistance Dimensions inches (mm)
(Inch Size Code)| Range L w c d t
dimensions and construction 110 | 0% 062 | 0207805 | 008+.004 | .010+.004 | .014.002
1E (0402) - @o:0n | (5300 | 02:0.0) | (02550.1) | (0.35+0.05)
L 076£.004 | .0162.004
Lc—y e 1J (0603) 01-043 | 0p3+.008 | 031 1004 | (0.4:0.) | (0.45:0.1) | 018+.004
(1.6x0.2) | (0.8 +015) [.0142.004 | .014x.004 | (0.45+0.1)
; / 047-10 017 (0.3520.1) | (0.3520.1)
016 *+5%8
w 0.1-0.43 o
) / Solder 2A (0805 079008 | .049:.004 | .016+.008 | 401 | 02+ 004
Plating (0805) (20:02) | (1.25501) | '(0.4=0.2) [ o1z +908 | (05+0.1)
y; . 0.47-10 03 +b.z)
ating
LE o2
Protective Resistive Inner 0.1-043 05702)
Coating ilm Electrode 2B (1206) .126+.008 | .063+.008 | .02+.012 | (0573 | 024+.004
. (3.2£0.2) | (160.2) | (0.5:0.3) [ 7 +008 | (0.620.1)
Ceramic 0.47 - 10 ’ -.004
Substrate (0.4 *3? )
02 +.008
0.1-0.39 0 oo
2E (1210) 126£.008 | .1022.008 | .02:.012 | 501 | 0242004
(3220.2) | (2620.2) | (0.5+0.3) [ 16 +008 | (0.6+0.1)
0.43-10 (MW"Z)
-0.1
Derating Curve SR73 2A (0.5W), SR73 2B (0.5W), SR73 2E (0.66W)
| | |
100 100/ 100
| :\ | 151 0.1 ss‘w « 2‘5°c) I’\ | I’\
8o T 8oy 1J:0.20W (125°C) [ \ 80 ]
] ] 2A: 0.33W (125°C) ] 2A: 0.5W (105°C)
z 60 : : E 60 : 22;3;&}:233 : E 60 : 2B: 0.5W (110°C) : :
3 | | 3 | | 3 | 2E: 0.66W (110°C) 0 \\
& 40[ [ & 4opy [ & 4opy I
2 ® ° \
= I = I \ = 1l
20)] | 20 I \ 2y I
I I 1l
-?50‘ 40 20 0 20 40 60“80 100120 140 “160 -%O‘ -40 20 0 20 40 60 80 100 120* 140 “160 -%O‘ 40 20 0 20 40 60 80100““120 140 “160
-55 70 155 -55 125 155 -55 105110 155

Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(°C) C) (C)

For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be
derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature” in the beginning of our
catalog before use.

For resistors operated at an ambient temperature of 70°C
or above, a power rating shall be derated in accordance
with the derating curve.

ordering information

| sr73 | | 2B | | RT | TD | R10 | | J |
Type Size Te&n;;gﬁgfm Packaging Rzl;?tg‘r?tl:e Tolerance
1E: 0.166W RT: Sn TD: 7" 4mm pitch punch paper +2%, +5%: 2 significant F: +1%
1J: 0.2W Anti-Sulfur TP: 0402 only, 7" 2mm pitch paper figures + 1 multiplier “R” G:+2%
. . . indicates decimal on . ro
2A: 0.33W, 0.5W TPL: 0402 only, 2mm pitch paper values <10Q J: 5%
2B: 0.33W, 0.5W For further information on packaging, +1%: 3 significant figures
2E: 0.5W, 0.66W please refer to Appendix A + 1 multiplier “R” indicates
decimal on values <100Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19

E KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



VEZ:ZO A\® SR73-RT

low resistance flat chip resistors

KOA SPEER ELECTRONICS, INC. (anti sulfuration)

applications and ratings

L Power A?na;?e(:\t T:::l?:al (;;&ﬁé) esle ance anae ng:;ar:?l?re
B FEUNE Temperature | Part Temp. Max. E-FZt(ITE?Q)G‘ Géfzz ;A’ ) g I(;SZ,) Range
S%%E)RT 0.166W 70°C 125°C +200 1Q - 10Q 1Q - 10Q 1Q - 10Q
+200 02Q-10Q | 02Q-10Q | 0.2Q-10Q
S%gsg)m 0-2W 70°C 125°C +300 | 0.1Q-0.18Q | 0.1Q-0.18Q | 0.1Q - 0.18Q
+100 0.47Q - 10Q — —
0.33W 70°C 125°C +200 | 0.2Q-0.43Q | 02Q-10Q | 0.2Q-10Q
SR732ART +250 0.1Q-0.18Q | 0.1Q - 0.18Q | 0.1Q - 0.18Q
(0805) +100 0.47Q - 10Q — —
0.5W* — 105°C £200 |0.2Q-043Q | 02Q-10Q | 0.2Q-10Q
250 | 0.1Q2-0.18Q | 0.1Q-0.18Q | 0.1Q - 0.18Q
+100 0.47Q - 10Q — — 55°C
0.33W 70°C 125°C +200 | 0.2Q-0.43Q | 02Q-10Q | 0.2Q-10Q to
ST +250 | 0.1Q-0.18Q | 0.1Q-0.18Q | 0.1Q - 0.18Q +155°C
(1206) +100 0.47Q - 10Q — —
0.5W* — 110°C £200 | 0.2Q-043Q | 02Q-10Q | 0.2Q-10Q
250 | 0.1Q-0.18Q | 0.1Q-0.18Q | 0.1Q - 0.18Q
+100 0.43Q - 10Q — =
0.5W 70°C 125°C 200 | 0.2Q-0.39Q | 02Q-10Q | 0.2Q-10Q
SR732ERT +250 — — 0.1Q - 0.18Q
(1210) +100 0.43Q - 10Q — —
0.66W* — 110°C 200 |0.2Q-0.39Q | 02Q-10Q | 0.2Q-10Q
+250 — — 0.1Q-0.18Q

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
' The nominal resistance for SR731E (F:+1%), SR731J, 2A, 2B (0.1~0.43) and SR732E (0.1~0.39) is E-24 only

* Please use the derating curve based on the terminal part temperature in graph below.
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

environmental applications

Performance Characteristics

Requirement A R #(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +1% +0.3% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +1% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Sulfuration Test +5% +0.2% Soaked in industrial oil with sulfur substance 3.5% contained, 105°C +3°C, 500 hours

Please refer to conventional products for characteristic data such as temperature rise.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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XR73B,XR73H,XR732Z

flat thick film resistors
(for embedded substrates)

= O\

KOA SPEER ELECTRONICS, INC.

features
¢ Interlayer embedding in the multilayer
substrate is applicable from the height
of 0.13 to 0.14mm

* Cu via hole connection is applicable
by the Cu electrode

COMPLIANT

dimensions and construction

/Lcﬁ, L ¢ . Type Dimensions inches (mm)
T (Inch Size Code) L w c d t
w / 1H .024+.001 | .012+.001 | .009+.001 | .009+.001 | .005+.001
W" Cu (0201) (0.6+0.03) | (0.3x0.03) [(0.23+0.03)|(0.23+0.03) | (0.13+0.02)
/ i Plating 1E .039+.002 | .020+.002 | .011+.002 | .011+.002 | .006+.001
t ’l;lllating (0402) (1.0+0.05) | (0.5+0.05) |(0.28+0.05)|(0.28+0.05) | (0.14+0.03)
3
’<—d*>< Protective Resistive Inner
Coating ilm Electrode
Ceramic
Substrate
ordering information
[ XR73H | | 1E | u | TWL || 1001 | | F |
Power Termination - Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
XR73B 1H, 1E: 0.063W U: CU TWL: 2mm pitch plastic embossed +1%: 3 significant F: +1%
XR73H TWA: 1mm pitch plastic embossed figures + 1 multiplier J: 5%
(1H only) “R” indicates decimal
For further information on packaging, on value <100Q
please refer to Appendix A +5%: 2 significant
figures + 1 multiplier
“R” indicates decimal
on value <10Q
| xm73z | | 1E | u TWL
T Power Termination Packagi
ype Rating Material gEsaging
XR73Z 1H, 1E: 1A U: CU TWL: 2mm pitch plastic embossed
TWA: 1mm pitch plastic embossed
(1H only)
For further information on packaging,
please refer to Appendix A
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/15/16
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'E:::;OA ' XR73B,XR73H,XR73Z

flat thick film resistors

KOA SPEER ELECTRONICS, INC. (for embedded substrates)

resistors

applications and ratings
XR73B, XR73H

Rated T.CR. Resistance Range Absolute Absolute

; A Operating
Part Power | Ambient | (x10%K) XR73H XR73B Maximum Maximum Temp.
Designation Rating Tem Max F: +1% J: +5% Working Overload Range
p- i E24, E96 E24 Voltage Voltage 9
N +200 10Q~1MQ 10Q~10MQ . N
1H 0.063W 70°C 2400 1.00-910" | 1.00-9.10 50V 100V -55°C to +155°C
+100 10Q~1MQ =
1E 0.063W 70°C 1.0Q~9.76Q 50V 100V -55°C to +155°C
+200 1.02MQ~10MQ 1.0Q~10MQ
Rated voltage = YPower rating x resistance value or max. working voltage, whichever is lower
* The ratings will be for the surface mounted condition ** The nominal resistance value for XR73H1H (1QORD9.1Q) is E24
XR73Z
Rated Maximum Operating
De sr?'lratlti _— Resistance g:::':n: Ambient Overload Temp.
9 9 Temp. Current Range
1H 50mQ max. 1A 70°C 2A -55°C to +155°C
1E 50mQ max. 1A 70°C 2A -55°C to +155°C
* The ratings will be for the surface mounted condition
environmental applications
Derating Curve
100
I
| A
o |
: |l |
g 60 I I
°
2 |l |
E 40 ] ]
N | For resistors operated at an ambient temperature
200 I of 70°C or above, a power rating shall be derated
oll | in accordance with the derating curve.
-60* -40 20 0 20 40 60“80 100120 140 *160
-55 70 155
Ambient Temperature
C)
Performance Characteristics
XR73H, XR73B XR73Z
Requirement A R +(%+0.05Q) Requirement
Parameter Limit Typical Limit Typical Test Method
Resist Within specified 50mQ max. 15mQ max. 25°C
esistance tolerance _ after the test after the test
TCR. Within specified — — - +25°C/-55°C and +25°C/+125°C
. o o 50m&Q max. 1E: R020mQ | Rated Voltage x 2.5 for 5 seconds
Overload (Short time) +2% +0.5% after the test 1H: RO40mQ 1H: Rated voltage (DC) x 2 for 5 seconds
. 100mQ max. 1E: R20mQ | -55°C (30 minutes), +125°C (30 minutes),
Rapid Change of Temperature 1% +0.5% after the test 1H: R040mQ 100 cycles
. : o o 100mQ max. 1E: RI20mQ | 40°C + 2°C, 90%~95%RH, 1000 hours;
Moisture Resistance 3% +1.5% after the test 1H: RO40mQ 1.5 hr ON, 0.5 hr OFF cycle
o o o 100mQ max. 1E: R020mQ | 70°C = 2°C, 1000 hours,
Endurance at 70°C 3% 1% after the test 1H: R040mQ | 1.5 hr ON, 0.5 hr OFF cycle
) o o 100m&Q max. 1E: RI20mQ °
High Temperature Exposure +1% +0.5% after the test 1H: RO40MQ +155°C, 1000 hours

The performance will be for the surface mounted condition.

Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/19
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RF73

O\

KOA SPEER ELECTRONICS, INC.

fusing flat chip resistor

features COMPLIANT

e Performs like RK73 under normal conditions
¢ Fuses when overloaded
¢ Products with lead-free terminations meet EU RoHS

requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* Recognized by safety standard UL1412. (0603 (1J) is
not recognized)

dimensions and construction

Type Dimensions inches (mm)
L (Inch Size Code) L w c d t
—c—"
1J .063+.008 | .031+.004 | .012+.004 | .012+.004
/ (0603) (1.6+0.2) | (0.8+0.1) | (0.3+0.1) | (0.3+0.1)
.02+.004
.008
2A 079,008 | .049+.004 | .016+.008 | -012 Tgoa | (0.520.1)
Solder (0805) (2.0+0.2) | (1.25+0.1) | (0.4%0.2) | (9.3+02)
Plating -0.1
= Ni 2B .063:.008
Plating (1206) | 126+.008 | (1.6+0.2)
2E (3.20.2) | 102+.008 008
|<—d—>| Protective Resistive Inner (1210) (2.6£0.2) | 02+.012 | 016 To0s | .024+.004
Coating Film Electrode 2H .197+.008 | .098+.008 | (0.5+0.3) | (0.4 fgg) (0.6+0.1)
Ceramic (2010) (5.0£0.2) | (2.5+0.2) ’
Substrate 3A | .248+.008 | 122+.008
(2512) (6.3+0.2) | (3.1=0.2)
ordering information
| RF73 | | 2B | | T | | TD | | 100 | | J |
Size Termination . Nominal
Type Code Material Packaging Resistance Tolerance
1J: 0603 T: Sn TD: 7" paper tape 2 significant J: 5%
2A: 0805 (Other termination (0603, 0805, 1206, 1210: figures + 1
oB: 1206 styles may be 5,000 pieces/reel) multiplier
SE: 1210 available, please TE: 7" embossed plastic “R” indicates
’ contact factory (0805, 1206, 1210, 2010, decimal on
2H: 2010 for options) 2512: 4,000 pieces/reel) value <10Q
3A: 2512

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/08/17
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O N\ __RF73

fusing flat chip resistor
KOA SPEER ELECTRONICS, INC.

[
19
3]
o
4
0
0
[ 5

applications and ratings

Power T.C.R. |Resistance . AT Fusing Characteristics Operating
il Rating | (ppm/°C) Range e Temperature
Designation @ 70°C M E-24 Tolerance | Circuit . Fusing R
0 ax H Voltage Fusing Power Time ange
+1000 ~ -500
(1.00-3.30Q) 2.6W 2.4W 21w
RF731J | 0.083W| * " o | 1621000 - 100 | 110200 | 2201000 | T
(3.60-1000)
3.0W 2.6W 2.4W 2.1W 2.0W
AEEZT| G %V lo20:0470|0510-1.00| 110200 | 220-1000 |1100-5100| -
. 375W | 2875W | 25W 2.0W 1.75W ;
RF732B | 0.125W | 1000 - -500 J:£5% 0.20-0.470(0510-100 | 110240 | 270-100 [1100-5100| & | 10,
Rr7aze | 0osw | 2 6 an 5100 Ll el Lo L 3.0W ‘
: 500 : 0.20-0.47Q/0.51Q-4.7Q| 5.10-27Q | 30Q-100Q | 110Q-510Q
4.70-5100 5.5W 5.0W 4.0W 35W 3.2W
RF732H | 0.50W |( ) rooy 10:29:0470/0510-4.70| 5.10-270 | 300-1000 | 1100-5100
i 6.5W 6.0W 5.0W 45W 4.0W
: 0.20-0.47Q/0.51Q-4.7Q| 5.10-30Q | 33Q-100Q | 110Q-510Q

Rated ambient temperature: +70°C

environmental applications

Derating Curve One-Pulse Limiting Electric Power Example of Fusing Characteristics
£ 30
1001 5 PAVAL AN
! N E i H\R\BRN
i i g 2.0 VNN
5 £20 i 3
g L I 8 N S i s
S 60 o ™~ NN o W W\ N
= | wis B = = < £ I e v
AL I £ P T N ) LR LR
& ‘O I \ E10 [ e mani £ MA\AN
: 20 I I é 5 \\~~::\\~ i \\::\‘»2»—1 w \ \) y
| | 3 i W
0 | | %) 1 [T 70 24 1 \ \ \/z8 2E H ) 3A
60 -40 -20 0 20 40 60 “80 100 120* 140 § -O1 A 1 10 100 0 1 2 3 4 5 6 7 8
-55 70 125
Ambient Temperature Pulse Duration Fusing Power
(°C) (W)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Performance Characteristics

Requirement A R (% + 0.1Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short Time) +5.0% +2.0% Rated voltage x 2 for 5 seconds (except 2E, 2H, 3A: x 1.5)
Resistance to Solder Heat +3.0% 0.5% 260°C + 5°C for 10 seconds + 1 second
%: 2A~ +0.3%: 2A~3A
Rapid Change of Temperature 10;%/6;/?_A1 JSA :0.;%: 1J -55°C (30 minutes)/ +125°C (30 minutes) 5 cycles
Moisture Resistance +5.0% +2.0% 40°C + 2°C, 90 - 95% RH, 500 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +5.0% +1.0% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1.0% +0.6% +125°C, 100 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/21/16

KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m



CNN

thin film chip networks
.

= O\

KOA SPEER ELECTRONICS, INC.

features

* Metal film chip network resistors

* Excellent in relative T.C.R. and relative accuracy

* Pair resistors for high precision OP-amplifiers

* As custom products, any pairs between 1kQ and 100k<Q
are available on request

* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

COMPLIANT

dimensions and construction

Ceramic
Substrate Outer
Protective Electrode
Coating Size Dimensions inches (1mm)
S _% _+_E Code A B c D E F L w
T Ky T CNN | 016£.012].028+.006| .050 |.016+.012|.012+.008 | .020+.004 | .10+.008 |.079+.008
(0.4+0.3) | (0.7£0.15) | (1.27) (0.4+0.3) | (0.3+0.2) | (0.5+0.1) | (2.54+0.2) | (2.0+0.2)
w
L R_clesistive
nm
| e :
B Inner
! L ! Electrode
circuit schematic
Resistance
3 4 3
[ ] [ R1 1kQ 1kQ 1kQ 10kQ 10kQ | 100kQ
@ 4 4 . Ro R2 1kQ | 10kQ | 100kQ | 10kQ | 100kQ | 100kQ
| I I I CNN: Custom products of any pairs between 1kQ and 100k are available on request
! 2 1 2 Marking
R1* 3 3 3 4 4 5
R2** 3 4 5 4 5 5
* First marking number ** Second marking number
ordering information
[ enNn | [ 2a | | 2 | | T | | TE | | 103/103 | | B | | A
Number of Termination . Nominal Resistance Resistance
Type Style Elements Material Packaging Resistance Tolerance Ratio
CNN 2 T: Sn TE: 2 significant B: +0.1% A:0.05%
(Other termination 4 mm pitch figures + multiplier C:+0.25% B:0.1%
styles may be embossed
available, please plastic
contact factory
for options)

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1114117
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thin film chip networks
KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance T.C.R. : ; :
Power - o Maximum Maximum Rated Operating
Des:;an:tion Rating Res'(ﬁ)ance Tolerance (ppm/°C) Working | Overload | Ambient |Temperature
w/Element Absolute | Relative | Absolute | Relative Voltage Voltage |Temperature Range
. o, . () -55°
CNN 0.05 | 1K10k 100k | B: *0:1% |A:20.05%) o 5 50V 100V +70°C S
C: +0.25%| B: +0.1% +

environmental applications
Derating Curve Application Example

100
' '\ 10kQ
| | ;
80 |
]
H | |
2 601 |
g |l |
& 40 I I \ 77rr
2
20 : :
| |

0

60 40 20 0 20 40 60“80 100 120* 140 160

-55 70 125
Ambient Temperature

Performance Characteristics

Requirement A R (%+0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. W'”“? épsc'f'ed — +25°C/-55°C, +25°C/+125°C
Overload (Short time) +0.1% +0.01% Rated voltage x 2.5 or Max. overload volume, whichever is less, for 5 seconds
Resistance to Soldering Heat +0.1% +0.02% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +0.25% +0.01% -55°C (30 minutes), +125°C (30 minutes), 5 cycles
Moisture Resistance +0.25% +0.03% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.25% +0.03% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25% +0.02% +125°C, 100 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217113
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VE:::OA\® thin film ne1=W¢"‘!(-"!-‘:£="D"S

KOA SPEER ELECTRONICS, INC.

for high voltage divider

features RSIU:I?

* High precision high voltage divider COMPLIANT

e Maximum resistance value 11.5MQ, maximum
working voltage 1000V, maximum resistance ratio 1:1000

* Relative precision of pair resistors are guaranteed

* Higher integration saves board space and overall
assembly costs

* Excellent reliability with standard molded IC package
* Suitable for reflow soldering

* Products meet EU RoHS requirements

* AEC-Q200 qualified

dimensions and construction

Bonding
Wire Resistors Chi Dimensions inches (mm)
oo P Type || .02 |W=202|w=02|H=02 | p 0.1
olae
Ros! 341 | 236 | 150 | .063 | .025
s e—>jig HVD | 366) | (599 | (381) | (1.60) | (0.635)
‘ A
f a Cc
Dimensions inches (mm)
P w TYPe | 5401 | b20.1| c20.2 | d=0.1] e =0.1
wvp | 010 | 033 [ 026 [ .008 | .007
025 | (089 | (0.66) | ©20) | (0.18)

circuit schematic

R
]

R1 R2

I
LI

ordering information

| HVD | ] Q24 | ] T | ] TEB | ] 9XXX
Circuit Package Termination . Custom
Code Symbol Surface Material Packaging Code
HVD: High Package type symbol + T: Sn TEB:
Voltage Divider Number of pins Embossed plastic

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/18
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—Oa\ HVD

thin film network resistors
KOA SPEER ELECTRONICS, INC. for high voltage divider

applications and ratings

: Resistance ; . :
Power Rating Absolute Relative Relative Rated Operating
Part Power . Range > ; T.C.R. N
Desi g 5 /Resistor - Resistance Resistance p T.C.R. Ambient |Temperature
ignation Rating Element (M;;(iigt:s.;s;)tgg)(: €| Tolerance Tolerance | (X107K) Tracking |Temperature| Range
+0.1%, +0.25%, o

R1 1000V 250mW 0.5MQ ~ 11.5MQ | = 0'co " Yo, 00-2151; 405 10 PN 55°C to
e +50 25 +155°C

R2 15V 50mW 1.5kQ ~ 1MQ — 0.5%

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
Guaranteed value differs depending on resistance value

environmental applications
Derating Curve

100 T
i N
. I I
% 60 I I
o
il LN
T 40
o I I
= |
20 For resistors operated at an ambient temperature
| | of 85°C or above, a power rating shall be derated
| | in accordance with the derating curve.

0

-60* 40 20 O 20 40 60 80* 100120 140 “160

-55 85 155
Ambient Temperature

Performance Characteristics

Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C, +25°C/+155°C
Resistance to Soldering Heat +0.1% +0.02% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.1% +0.01% -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Moisture Resistance +0.1% +0.02% 85°C + 2°C, 85% + 5% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 85°C +0.1% +0.01% 85°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.1% +0.03% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/19
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VE:::OA‘\® RB(X), RD(X), RTX

integrated passive components

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

e Thin film (metal film) resistor array on silicon wafer
* Excellent resistance matching, TCR tracking and stabilities

e Custom circuits are available with flexible layout (Different
resistance combinations possible)

* High integration saves board space and overall
assembly costs

* Excellent reliability with standard molded IC package
* Suitable for reflow soldering

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

SOT-23 e —————
Package j imensions inches (mm
[] L Symbol[Package| Pins | 5 .05 B4+02|C 02| D201 |E=0.1|F=0.1|G=201|H=02]|J=0.2 |K=0.1
¢ 15 | 091 | 087 | o075 | 017 | 005 | 020 | 021 | 051 | .004
aEEmE S03 |SOT-23| 3 | o5 | 23) | (09 | 19100 | (044 | ©13) | @51 | 053 | (1.3 | .11
- 193 008
s Q16 161 (190 0.20)
025 | 010 058
@ Q20 | @sop| 20 | 0:635) | (0.25) (147)
o et 8.66
Q24 2q | (460 033
ﬂ[ 236 | .063 008 | (084 | o026 | .150 | .007
ot " S50 | (.99 | (1.60) 0.20) 0.66) | (381) | (0.18
” ‘ = 8 (4.83)
QSOP, SOIC-N
; 341 050 | 016 020
N14 |SOIC-N| 14 | ') (127) | (041) (0.52)
390
6 N16 16 | %0

Bonding
Wire
ordering information
RBA, RBB
| RBA | | Q20 | | T | [ T™6B | [ 1002 || B || E ][ B [ T ]
Circuit Package Termination . Nominal Absolute Relative T.C.R.
Code Symbol Material Packaging| | gesistance | | Tolerance | | T"C-R- | |Res. Toler.| | Tracking
RBA: Bussed Package type T: Sn TEB: 13" B,C,D,F: B: +0.1% T. 10 A: £0.05% Y: +05
resistor network symbol + (L: Sn/Pb) embossed 4 digits C:+0.25% E: +25 B: +0.1% T +10
RBB: High number of pins plastic G,J: 3 digits D: +0.5% C: 50 C:+0.95% E: +05
speed bussed Q16, Q20, Q24: TS . o .
nowork asoP Fate | [Ha100] | Di208% | (G280
2% 1% ank: NO
NO08, N14, N16: o
SOIC narrow J: 5% G:+2% specified
Blank: Not
specified
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/03/17
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VE:::OA‘\® RB(X), RD(X), RTX

integrated passive components
KOA SPEER ELECTRONICS, INC.

ordering information (continued)

RTX
| RTX | S03 | T | TE | [ 7011 |
Circuit Package Termination Packagi Custom
Code Symbol Material 2craging Code
RTX: SOT-23 Resistor network Package type symbol T: Sn TE: 7" embossed plastic
+ number of pins (L: Sn/Pb) (RTX, RTY SOT-23 only)
RDA, RDB
| RDA | | Q20 | T | [ 1TEB | | 4714 | | 511J | [ E |
Circuit Package Termination Packaqi Nominal Resistance Nominal Resistance TCR
Code Symbol Material @ciading & Tolerance of R1 & Tolerance of R2 A&
RDA: Dual Package type T: Sn TEB: 13" 3 digits: G: +2%, 3 digits: G: +2%, E: +25
terminator network symbol + number (L: Sn/Pb) embossed J: 5% J: +5% C: +50
RDB: Differential of pins plastic H: +100
terminator network Q16, Q20: QSOP
N16: SOIC narrow

ratings
Package QsoP SoIC SOT-23
Package Symbol Q16 Q20 Q24 NO08 N14 N16 S03
Package Power Rating 0.8W 1.0W 1.0W 0.4W 0.6W 0.8W 0.2W
Resistance 10Q ~ 1kQ Power rating 200mW/resistor element *
Range 1.1kQ ~ Power rating 50mW/resistor element *
Max. Working Voltage 100V
Rated Voltage v Rated power x nominal resistance value, rated voltage should not exceed max. working voltage
Rated Ambient Temp. +70°C
Operating Temp. Range -55°C ~ +125°C **

Above ratings are based on the thermal resistance using multi-layer circuit board (EIA/JJESD51). For mounting on a mono-layer board,
power derating shall be needed. Please contact us about conditions.

* Total power consumption of all elements should not exceed the package power rating.

** About operating temperature range -55°C ~ +155°C. We can provide custom devices. Please contact us.

applications and ratings

Resistance Range (Q2) E24
N N Number
Circuit Circuit u of T.C.R. & Absolute Tolerance
Code Schematics Pin (x10°/K)
S F: 1% G: +2%, J: 5%
Pi”Q"QQQWwQQQQQ E: +25 100 ~ 100k 100 ~ 100k
RBA R A 8, 14, 16, 20, 24 C: 50 51 ~ 100k 51 ~ 100k
05008\ 8008 H: +100 30 ~ 100k 10 ~ 100k
P 4\0 0 0 0\ E: +25 100 ~ 100k 100 ~ 100k
RBB " 8, 14, 16, 20, 24 C: £50 51 ~ 100k 51 ~ 100k
¥ S, H: +100 30 ~ 100k 10 ~ 100k
Q E: +25 100 ~ 40k 100 ~ 40k
RTX, RTY i 3(SOT- 23 only) C: +50
Re Re 51 ~ 40k 51 ~ 40k
&) S H: £100
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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VE:::OA‘\® RB(X), RD(X), RTX

integrated passive components
KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

— R Number Resistance Range () E24
Circuit Circuit & Absolute Tolerance
Code Schematics P?f T.CR. y
ins G: £2%, J: 5%
Pin n E: +25
Re R1= 150 ~ 10k
RDA h 16,20 C: £50 R1:R2=1:1 ~ 1:4
PRI O R H: +100
P:"" 1 E: 25
Fpapapipa Kkg‘j R1=150 ~ 10k
RDB ﬂﬂﬂﬂﬂﬂﬂw 16,20 C: £50 R1:R2=1:1 ~ 1:4
e b H: £100
" 0 o\lo 0 0 o
R R 2R
RLA 14,16 H: +100 1k ~ 30k
2R= 2R 2R
I A I
Pin1 n/2

environmental applications

Performance Characteristics

Requirement A R +(%+0.05Q)

Parameter Limit | Typical Test Method
Resistance Within specified tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/-55°C, +25°C/+125°C
Resistance to Soldering Heat +0.1% +0.05% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +0.5% +0.05% -55°C (30 minutes), +125°C (30 minutes), 100 cycles

. : o o 40°C + 2°C, 90 - 95% RH, 1000 hours,

Moisture Resistance +0.5% +0.05% 15 hr ON, 0.5 hr OFF cydle
Endurance at 70°C +0.25% +0.05% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +0.25% +0.1% +125°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/17
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VE:::O A\® RIA, RNX

isolated and custom resistor networks
KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* High precision resistor networks

e Combination of different resistance
is available for custom circuit

¢ Relative resistance tolerance 0.05%~
* TCR tracking 5x10¢/K~
e Marking: Black body color

ordering information

RIA
| RIA | | Q20 | | T | [ TeB | | 1002 | [ B | [ E || B [ T ]
Circuit Package Termination . Nominal Absolute Relative T.C.R.
Code Symbol Material Packaging| | gesistance | | Tolerance T.C.R. | |Res. Toler.| | Tracking
RIA: Isolated Package type T: Sn TEB: 13" 4 digits B: +0.1% T: 10 A: +0.05% Y: 05
resistor network | | symbol + (L: Sn/Pb) embossed C:20.25% | |E:+25 B: +0.1% T =10
g‘:’gbgz%f g’; plastic D:+05% | |C:50 | | C:+0.25% | |E:+25
3 3 . . 0, . . 0O, .
QSOP F:+1% H:+100 'I::) :(1)/5 Yo (BJI :5;(0 o
1 x1% ank: No
NO8, N14, N16: o
SOIC narrow G:£2% specified
Blank: Not
specified
RNX
| RNX | ] Q20 | ] T | ] TEB | [ 5128 |
Circuit Package Termination Packagi Custom
Code Symbol Material gcraging Code
RNX: Custom Resistor network Package type symbol T: Sn TEB: 13" embossed plastic
+ number of pins (L: Sn/Pb)
For further information on packaging, please refer to Appendix A.
ratings
Product| Number e Resistance Range ( ) (E24) and Resistance Tolerance Relative TCR
Code | of Pins T B: 0.1% C: +0.25% D: £0.5% F: 1% G: +2%, J: +5%| Resist. Tol. | Tracking
T: +10 510Q ~ 100kQ | 510Q ~ 100kQ | 510Q ~ 100kQ
RIA |8 14 16 E: +25 5100 - 100k | 5106 - 100k, |1002 = 510K2 | 1000 ~ 510k [ 1000 ~ 510k 8-223” 8;4 5,10,
RNX | 20,24 C: +50 - - 51Q ~ 510kQ | 51Q ~ 510kQ |75 5o, )| 25,50
’ 51Q ~ 510kQ 1%, 2%
H: £100 30Q ~ 510kQ | 10Q ~ 510kQ
Please ask about your custom devices and circuits (Different resistance combinations - = =
available). Depending on the circuit and package, much higher resistances are env!r-onmental appllcatlons
possible. For RIA20, 24 pin, highest resistance value/element is up to 100kQ Deratlng Curve
100
circuit schematic 8 | I,\
RIA - High Precision Resistor Networks RNX - Custom High Precision Resistor Networks § : :
Pin n Pin 24 Pin 13 § 607 I
© o o o QO Zap '
R el I \
20k 5k 20k5kZ Total 6 sets Z20k 5k 20 : :
o 0o 00 0 I I
) 15k 15k 15k -605‘5 20 20 0 20 40 60 7‘080 100 12?;5 140
Pin 1 n/2 Ambienttemperature
Please ask about O O O O O O F ist t d( 9() bient t t
your custom Pin 1 Pin 12 or resistors operated at an ambient temperature
devices and circuits. in in of 70°C or above, a power rating shall be derated
in accordance with the derating curve.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/03/17
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RTY

KOA SPEER ELECTRONICS, INC.

precision voltage divider

features

ordering information

* Expanded flexibility of component layout
* Relative precision of pair resistors are guaranteed
* Relative resistance tolerance 0.05% ~
* TCR tracking 5x10°K~

—_

COMPLIANT

RTY | | S03 | | T | | TE | [ 7516 |
Circuit Package Termination Packagi Custom
Code Symbol Material gesaging Code
RTY: SOT-23 Resistor network Package type symbol T: Sn TE: 7" embossed plastic
+ number of pins (L: Sn/Pb)
ratings
Product Resistance Range (Q2) (E24) and Resistance Tolerance Relative TCR
Code TCR. B::0.1% | C::0.25% | D:x0.5% F:21%  |G:22%,J: 25% Resist. Tol. | Tracking
T: 10 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ 1kQ ~ 40kQ
RTY E: +25 100Q ~ 150k | 100Q ~ 150k [ 100Q ~ 150kQ2 8224 8;4 5,10,
- - - - - o 25, 50
C: +50 1kQ ~ 150kQ | 1kQ ~ 150kQ 510 ~ 200kQ 51Q ~ 200kQ | 51Q ~ 200k 1%, 2%
H: +100 30Q ~ 200k | 30Q ~ 200kQ

Please ask about your custom devices and circuits. (Different resistance combination available) Depending on the circuit and package,
much higher resistances are possible. For RIA20, 24 pin, highest resistance value/element is up to 100kQ

circuit

schematic

T

R1 R2

S

S

example of application

ratings
Package
Package Number
Package ; Power
Symbol of Pins Rating (W)
S03 SOT-23 3 0.2

typical characteristics

Endurance at 70°C (Typical: 1k, 8 resistors/package)
Endurance at 70°C

0.05

004 —o- Abs. .|
= —&- Relative
S 0.03
s
= 0.02

0.01 Il

0.00

0 200 400 600 800 1000
(Hn)

1kQ

10kQ

merit of thin film resistor networks

Metal thin film resistors formed by sputtering method have very similar
characteristic among pair resistors. When their characteristic of T.C.R.,
aging, etc. for relative precision is requested, it's very suitable to apply
thin film resistor networks to utilize the characteristic as above.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1115117
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VE::: o A\® TF(XX)

ric filter networks
KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Thin film construction

» Surface mount package

» Stable resistor technology
* High component density

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Package| Total . Dimensions inches (mm)
Code |Power | PI"S || 102 |W=202|w=02|H=02|p=0.1|a=01]c=0.1

341 | 236 | 150 | 063 | 025 | 010 | .026
Q20 | Twatt| 20 | gy | (599 | (381) | (160) | (0.635) | (0.25) | (0.66)

Bonding Y
[
w
341 | 236 | 150 | 063 | 025 | 010 | .026
Q24 | Twatt| 24 | g5 | (599 | (381 | (160) | (0635 | (025 | (0.66)

Wire

;
:

TFA: 20 pins TFB: 20 pins TFB: 24 pins

WS- WD

WS WA

WS W

WSS WD
an

ordering information

[ TFB ] | Q20 | | T | | TEB | | 250 | [k ]/ 201 | [ m ]
Package Termination . Nominal Nominal

Type Code Material Packaging Resistance Tolerance Capacitance Tolerance
TFA Reference T: Sn TEB: 13" 2 significant K: +10% 2 significant M: +20%
TFB above table (Other termination embossed digits + number digits + number

styles available, plastic tape of zeros of zeros

contact factory

for options)

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/24114
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VE::; O A\® TF(X)

ric filter networks
KOA SPEER ELECTRONICS, INC.

Parallel Termination
Gnd

:
l> /W]M 25 ohms{>
> RS

250hms  Receiver

applications and ratings

Power . . . . ESD* Diode*
Part Rating T.C.R. C:gﬁ:lt:r ngera:gtz?e Reslas;a:ce Resistance C;{;?‘clzor Capacitor Rating | Breakdown
Designation| @ 70°C (ppm/°C) Rating R':] - Q (E-g4) Tolerance F (E?24) Tolerance IEC Voltage
(Per Element) 9 9 P 61000-4-2 | (@1ma)
TFA 100mW +200 20V 55°C10 | 40 1,000 | K:+10% |33 ~400pF | M: +20% 8kV* 6.5v Min
TFB - +155°C ’ T o ’ '
* TFB only
environmental applications
Performance Characteristics
Parameter Maximum A R Test Method
Resistance to Soldering Heat +0.25% MIL-R-55342 4.7.7
Short Time Overload +0.50% MIL-R-55342 4.7.5
Moisture Resistance +0.50% MIL-STD-202 method 103
Thermal Shock +0.50% MIL-STD-202 method 107
H.A.S.T. +1% 2 Atm., 121°C, 96 hrs
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/19/09
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VE::: O A\® DN(X)

KOA SPEER ELECTRONICS, INC.

diode terminator networks

features COMPLIANT

* Fast reverse recovery time

* Fast turn on time

* Low capacitance

* SMD packages

* 16 kV IEC61000-4-2 capable

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

Package| Total . Dimensions inches (mm)
Code | Power | PINS || 402 w202 p=0.1| PgM 40,05

115 .091 .075 .037 .017
(2.92) | (2.30) | (1.91) | (0.95) | (0.43)

4 115 .091 .075 .037 .017
(2.92) | (2.30) | (1.91) | (0.95) | (0.43)

115 110 .037 .037 .017
(2.92) | (2.80) | (0.95) | (0.95) | (0.43)

8 .190 .236 .050 .063 .016

S03 |[225mw 3

S04 |[225mw

S06 |225mw 6

RCEN| 400mw 83 | 599 | 127 | (160) | (041)

341 | 236 | 025 | 083 | .00

bonding | 020 |1000mw| 20 | (56g) | (599 | (0635 | (Le0) | (0.25)
Wire

341 | 236 | 025 | 063 | 010

d Q24 11000mw| 24 | oss | (599) | (0635 | (160) | (0.25)

circuit schematic

1ARARAAAAE ARAARRARD

105ARENRARAR A A A A fagenRngasnn
o Sy
forw e || e g ||[Senn e
HHdHdHHHHHHEHEH | HHHHHHHHHHEHH
For further informDa'\:::)?oprilnspackaging, please refer to ::Seiz:: A. e
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DN(X)

diode terminator networks

O\

KOA SPEER ELECTRONICS, INC.

ordering information

| Dl\llA | | leo | | T | | TI|EB
Type e o Packaging
DNA Package type symbol + number of pins T: Sn TE: 7" embossed plastic
DN2 S03: 3 pin SOT23 (Other termination styles (SOT23 only)
DN3 S04: 4 pin SOT23 availaple, contact factory TEB: 13" gmbossed
DN4 S06: 6 pin SOT23 for options) plastic
DN5 NO08: 8 pin Narrow SOIC
DN6 Q20: 20 pin QSOP
DN7 Q24: 24 pin QSOP

For further information on packaging, please refer to Appendix A.

application schematic

ESD Suppression Signal Conditioning

; Signal Ringin
Transient Rail Transient Rigging EIin%]ingte
/\ + a’/ Suppressed I’—I + Rail |_|
Driver I> \/ 7 {> Receiver Driver I> L—I I_I {> Receiver
— Rail or GND — Rail or GND
applications and ratings
Reverse ESD . .
Part Forward Bre Leakage Capacitance Voltage Operating Continuous
- q Voltage Current = Temperature Forward
Designation 1F=50ma Voltage @7V @1Mhz Capability Range Current*
F= 1g=1ma IEC 61000-4-2 9
-55°C
DN(X) 0.4t0 1.2V 7.2V 1uA 2pF 16kV 10 +155°C 50mA

* One diode conducting

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

4/08/16
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VE::: O A\® ACCX)

KOA SPEER ELECTRONICS, INC.

AC terminator networks

features COMPLIANT

* Thin film construction
 Surface mount package

* Stable resistor technology
* High component density

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Bonding
Wire

Package| Total . Dimensions inches (mm)
Code | Power | PINS || 202 |W=20.2|w=0.2|H=02|p=01|az01|cz0.1

341 | 236 | 150 | 063 | 025 | 010 | .026
Q20 | Twatt| 20 | s | (590 | (381) | (160) | (0635 | (0.25) | (0.66)

E
Cc
w
Q24 | 1 watt 24 .341 .236 150 .063 .025 .010 .026

(8.66) | (5.99) | (3.81) | (1.60) | (0.635) | (0.25) | (0.66)

circuit schematic

Single Common 4 Commons 6 Commons

oW W
MW
N W
o W
o W
N W
o W
oW W
o W
R aRINTSES
N W
e S[ERINTSES
N o
N W
N W
e SERINTSES
o W
- WD

i
:
:
i

ACB: 20 pins ACC: 20 pins ACD: 24 pins

ordering information

| AcB | | Q20 | | T | [ TEB || 500 | | K |/] 101 | [ m
Package Termination . Nominal Nominal
Type Code Material Packaging Resistance Tolerance Capacitance Tolerance
ACB Reference T: Sn TEB: 13" 2 significant K: £10% 2 significant M: +20%
ACC above table (Other termination embossed digits + number digits + number
ACD styles available, plastic tape of zeros of zeros
contact factory
for options)

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 127114

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 * Fax: 814-362-8883 ¢ www.koaspeer.com m



VE::: o A\® ACCX)

AC terminator networks
KOA SPEER ELECTRONICS, INC.

Parallel Termination

Verm
50 ohms
Driver 100 pF
> 1 JJ

e
5
>

-
)
)
]

VVVV

Receiver

applications and ratings

Power Rating Capacitor Operating Resistance . Capacitor .
Desi';?'lr;tion oo (;;I;ag/?C) LEEED ERIBSIAIE D BI%T:?::: T %ﬁi}'::g;
(Per Element) Rating Range (E-24) pF (E-24)
G -55°C to
ACC 100mwW +200 20V A 10 ~ 1,000 K: £10% 33 ~ 400pF M: £20%
ACD +155°C

environmental applications
Performance Characteristics

Parameter Maximum A R Test Method
Resistance to Soldering Heat +0.25% MIL-R-55342 4.7.7
Short Time Overload +0.50% MIL-R-55342 4.7.5
Moisture Resistance +0.50% MIL-STD-202 method 103
Thermal Shock +0.50% MIL-STD-202 method 107
H.AS.T. +1% 2 Atm., 121°C, 96 hrs
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/19/09
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HS

large current shunt

O\

KOA SPEER ELECTRONICS, INC.

EU

features RO

* Ultra low resistance, suitable for large COMPLIANT
current sensing

e Excellent T.C.R. achieved (50+25 x 10¢/K)

* Correct electric current detection by a voltage pin is possible
* Bus bar and cable can be screwed on

* 2D code means individual resistance information

* Products meet EU RoHS requirements

* AEC-Q200 Qualified

dimensions and construction®*”

Electrode Type

Resistance Dimensions inches (mm)
(Inch Size Code) (Q) L w A oa ob t
Resistive EE HSAN2P402 50“ 866+.010
O 1 e (2.0+0.2)
k- A/ 100p 1.57+.010 .335+.008 | .039+.008 | .213+.004
3}1 TR (40.0£0.25)| o 0| (85x0.2) | (10x0.2) | (5.4+0.1)
5M5 (15.0+0.25)
200p .039+.008
Two-Dimensional (1.0£0.2)
Code
*1 Contact KOA factory for custom type request
ordering information
| HS | A | N | 2P | 4015
T si Surface Number Outward
ype 42 Condition of Voltage Pin Form Size
HS A: 5mm x 11mm N: No surface OP: O pin 4022: 50pQ**
treatment 2P: 2 pin 4015: 100pQ
200pQ
Length x Width ™1
| M5 | | PT | L10 | J | ] Y
Fastening Packing Nominal Resistance Tolerance
Hole Form Resistance 2D Code
M5: M5 Hole *1 PT: Tray 50U: 50pQ** J: 5% Nil: Non code
L10: 100pQ Y: With
L20: 200pQ Resistance Value

** Under Delevopment
*1 Contact KOA factory for custom type request
*2 Standard voltage pin: @1mm, length 4mm, Sn plating. Contact KOA factory for custom type request

Contact KOA factory when you have control request for environmental hazardous material other than
the substance specified by EU-RoHS

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/02/19
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HS

KOA SPEER ELECTRONICS, INC.

applications and ratings

large current shunt

Part Power T.C.R. Resistance T:-?n:?r?al Ogrzrna‘tmg
Designation Rating*3 (X 10°/K) Range (Q2) Part Temp Rangpe
50W (1000A) 75¥50 50u 5G4
o -65° 0
HSAN2P 36W (600A) 50425 100p 105°C 17590
18W (300A) 200p

*3 A power rating shall be guaranteed with a method shown in the item (: Performance)

environmental applications

Derating Curve

100

o]
=]

[o2]
o

% Rated Power
ey
o

n
o

0 1
-80 “60-40 -20 0 20 40 60 80 100“ 120 140 160 “180
-65 105 175

Terminal Part Temperature
)

For resistors operated terminal temperature of described for each size
or above, a power rating shall be derated in accordance with the derat-
ing curve above.

Please refer to “Introduction of the derating curve based on the terminal
part temperature” in the beginning of our catalog before use.

Thermal Resistance

Rth=(Hs-ts)/Power

Resistance (Q) Rth (°C/W)
50y 0.57
100y 1.2
200y 2.3

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions. Please refer to
us before use.

Performance Characteristics

One-Pulse Limiting Electric Power
1,000,000,000

One-Pulse Limiting Electric Power (W)

Pulse Duration
(ms)

The maximum applicable voltage is equal to the max. overload voltage.
Please ask us about the resistance characteristic of continuous applied pulse.

The pulse endurance values are not assured values,so be sure to check the
products on actual equipment when you use them.

The temperature of the resistor will increase the same AT from the standard
terminal part temperature regardlless of the ambient temperature when the
same power is applied. This is because there is hardly any heat dissipation
from the resistor surface to the ambient air.

A Terminal Part Temperature T +AT
“High
*Medium AT
'|'L Low Tu+AT
o
5 AT T
© To+AT
[
Q
£
ol
2
High

Terminal Part Temperature

Requirement A R #(%+0.005Q)

Parameter Limit Test Method
T.C.R. Within specified T.C.R. 50uQ: +25°C/+125°C; 100p€2, 200uQ2: +25°C/+100°C
Rapid Change of Temperature +0.5% -55°C (30 minutes), +150°C (30 minutes), 1000 cycles
Ef”%r;?,f; ?a:to-?eﬁgggtljf: +1% 105°C + 3°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% -65°C, 1000 hours
High Temperature Exposure +1% +175°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 111119
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VE::ZOA‘\‘@ PSJ2IPSL2

current sensing power shunt

KOA SPEER ELECTRONICS, INC.

features COMPLIANT
* Ultra low resistance, suitable for large
current sensing
» Automatic mounting machines are applicable

* Suitable for reflow soldering (Not suitable for
flow soldering)

* Products meet EU RoHS requirements
* AEC-Q200 qualified

dimensions and construction Type Resist. Dimensions inches (mm)
(Inch Size Code)|  (Q2) L w d t
L
.078+.008
0-2m (1.98+0.2)
.05+.008
0.5m (1.27+0.2)
t I % 1im .035+.008
- A PSJ2 .394+.010.205:.010 | .079=+.010 | (0-89+0.2)
Elodrode Resistive s d (3920) o |(100:0.25)| (5.220.25) | (2.0:0.25) | 046008
Element (1.17+0.2)
.037+.008
sm (0.95+0.2)
.033+.008
. 4m (0.84+0.2)
Derating Curve
NEW .055+.006
100 — N 0.2m (1.40+0.15)
' ' PSL2 0.3m |-248+.006|.124=+.006|.045+.006 |.052+.006
80— T (2512) ) (6.3+0.15) |(3.15+0.15)((1.15+0.15)|(1.32+0.15)
] 1 1
H ! i .044+.006
& 60| : 0-5m (112+0.15)
g 40— !
® ' ' For resistors operated at a terminal part temperature of described for
20 i each size or above, a power rating shall be derated in accordance with
oL : the derating curve.
80 ~60-40 20 0 20 40 60 780100 120140 160 180 Please refer to “Introduction of the derating curve based on the termi-
Terminal Pa(-;tcT)emperature nal part temperature” in the beginning of our catalog before use.
ordering information
|P|SII T | | T | | T | | TEB | | L500 llTl
T Power Termination Termination Packaai Nominal Tol
ype Rating Number Material 2eRaging Resistance Gl
J: 0.2m: 12W N: No surface TEB: 8mm pitch 4 digits: all F: +1%
0.5m: 10W treatment plastic embossed values less than
im: 8W 100mQ are
2m: 6W expressed in
3m: 5W mQ with “L”
4m: 5W as decimal
New [: 0.2m: 9W Ex: 0.5mQ -
0.3m: 8W L500 1TmQ =
0.5m: 8W 1L00
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 111119
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PSJ2IPSL2

KOA SPEER ELECTRONICS, INC.

applications and ratings

current sensing power shunt

Power T.C.R. . . Rated Operating
DesiP ?::ﬁ o Rating (ppm/°C) Rer‘;sr:azce Bl'(:)slcl-:s:rr:ee Terminal Part Temperature
9 (Current Rating) Max. 9 Temperature Range
12W (244A) +200 0.2mQ
10W (141A) +100 0.5mQ
8W (89A) +75 1mQ
PSJ2 F:+1% 75°C -65°C to +175°C
B6W (54A) +75 2mQ
5W (41A) +50 3mQ
5W (35A) +50 4mQ
NEW 9W (212A) 250+100 0.2mQ
PSL2 8W (163A) +175 0.3mQ F:+1% 75°C -65°C to +175°C
8W (126A) +115 0.5mQ
environmental applications
One-Pulse Limiting Electric Power
PSJ2 PSL2
10,000,000 10,000,000

The maximum applicable voltage is
equal to the max. overload voltage.
Please ask us about the resistance
characteristic of continuous applied
pulse.

The pulse endurance values are
not assured values,so be sure to
check the products on actual
equipment when you use them.

1,000,000 1,000,000

100,000 100,000

10,000 10,000

1,000 1,000

100

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

.001 .01 . 1 10 100

Pulse Duration

Pulse Duration

(ms)
Thermal Resistance
A Terminal Part Temperature Tu+AT=Hs
i o Tw *High
Type | Resistance ( ) | Rth (°C/W) Tu : Medium |=ts The temperature of the resistor will
0.2m 4 o Tt Tu+AT=Hs increase the same AT from the
PsJ2 4am 27 2 standard terminal part temperature
0om 30 g| TotAT=Hs regardlless of the ambient temperature
PSL2 - - g AT when the same power is applied. This
0.5m 6.7 = is because there is hardly any heat
Rth=(Hs-ts)/Power T dissipation.from .the resistor surface
Regarding the temperature rise, the value of the temperature Tow {0 the ambient air.
varies per conditions and board for use since the temperature <4+—>r

is measured under our measuring conditions. Please refer to
us before use.

Performance Characteristics

Terminal Part Temperature

Requirement A R +%
Parameter Limit Typical Test Method
TCR. Within specified — +25°C/+125°C
PSJ (0.2m): 36W for 5 seconds; PSJ (0.5m): 30W for 5 seconds; PSJ (1m):
Overload (Short ime) 20.5% 201% | S iaconde: PO (m)- 10 for 5 seconds PSL (0.2m): 27W or § seconds
PSL (0.3m, 0.5m): 24W for 5 seconds
Resistance to Solder Heat +0.5% +0.1% 260°C + 5°C, 15 seconds + 1 second
Rapid Change of Temperature +0.5% +0.1% -55°C (30 minutes), +150°C (30 minutes), 1,000 cycles
Moisture Resistance +0.5% +0.05% 85°C + 3°C, 85% + 3°C RH, 1000 hours, 10% Bias
Endurar_1ce at 75°C and Less +1.0% +0.3% Terminal part temperature: 75°C + 3°C, 1000 hours,
of Terminal Part Temperature 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.02% -65°C, 1000 hours
High Temperature Exposure +1% +0.5% +175°C, 1,000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/26/18
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VE::ZOA‘\‘@ PSG4A4IPSF4

current sensing power shunt

KOA SPEER ELECTRONICS, INC.

features COMPLIANT
* Correcter electric current detection is
possible to 4-terminal construction
* Excellent T.C.R. achieved (£50x10°¢/K)
* Ultra low resistance, suitable for large current sensing
* Automatic mounting machines are applicable

* Suitable for reflow soldering (Not suitable for
flow soldering)

* Products meet EU RoHS requirements
* AEC-Q200 qualified

dimensions and construction

Type Resist. Dimensions inches (mm)
(Inch Size Code) (Q) L w d C Ws Wv t
0.5m .120+.008
PSG4 ' 272+.010|.260+.010(.079£.004| _  |.039+.004 |.028+.010 | (3.05+0.2)
(2726) 1m (6.9£0.25) | (6.6+0.25) | (2.0+0.1) (1.0£0.1) | (0.7+0.1) | 110+.008
(2.8+0.2)
0.5m
PSF4 .118+.004 | .150+.004 — .037+.006 |.028+.002 | .020+.002 | .071+.004
(1216) 1m (3.0+0.1) | (3.8+0.1) (0.95+0.15)| (0.7+0.05) | (0.5+0.05) | (1.8+0.1)
L
Derating Curve
T »— Current 100 = N For resistors operated at a terminal
Terminal : \ \ part temperature of described for
¢ Resistive LT : : each size or above, a power rating
Element WS gy W H i o] psea\ | 1 |\pere shall be derated in accordance with
e & ' | \:\ \ the derating curve.
5 40— : | Please refer to “Introduction of the
Electrode f I i i derating curve based on the terminal
Voltage Terminal 20{—! ! ! part temperature” in the beginning of
1 i i our catalog before use.
1 1 1

0
-80 “60-40 20 O 20 40 60 “ 80100 120140 160 “180
-65 75 130 175

Terminal Part Temperature
(C)

ordering information

|P|SII cl; || T | | T | | TEB | | L500 |||F|
T Power Termination Termination Packaqi Nominal Tol
ype Rating Number Material gcxaging Resistance Oerance
G: 0.5m: 10W N: No surface TEB: 12mm pitch 4 digits: all F: +1%
1m: 8W treatment plastic embossed values less than
F: 0.5m: 5W 100mQ are
1m: 3W expressed in
mQ with “L” as
decimal Ex:
0.5mQ - L500
1mQ - 1L00

Contact us when you have control request for environmental hazardous material other
than the substance specified by EU RoHS.

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/14/19
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PSG4IPSF4

current sensing power shunt

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Power T.C.R. - . Rated Operating
D esiP ?\r;ti —- Rating (ppm/°C) Reslas:a:ce Iill_esllstance Terminal Part Temperature
9 (Current Rating) Max. 9 Do Temperature Range
10W (141A) 0.5mQ
PSG4 W (89A +50 F: +1% 75°C
(894) 1me -65°C to +175°C
5W (100A) 0.5mQ
PSF4 +50 F: 1% 130°C
3W (54A) 1mQ

environmental applications

One-Pulse Limiting Electric Power

PSG4

£ 10,000,000 — s . . .

= < The maximum applicable voltage is

% 1,000,000 2 equal to the max. overload voltage.
o .

e 100.000 & Please ask us about the resistance

£ ' £ characteristic of continuous applied

& 10,000 = g pulse.

o

£ 1,000 E‘ The pulse endurance values are

£ E not assured values,so be sure to

:?: 100 | s J check the products on actual

- K] .

H 10 z equipment when you use them.

Q Q

c 1 c

© 001 .01 1 1 10 100 o

Pulse Duration

Thermal Resistance

Pulse Duration

A Terminal Part Temperature T+ AT=Hs
i ° Tw :High ntAT=
Type | Resistance ( ) | Rth (°C/W) T EMedium]:ts AT The temperature of the resistor wil
0.5m 9 S| Tt Tu+AT=Hs increase the same AT from the
PSG4 m 12 E AT T standard terminal part temperature
05m 8 § T.+AT=Hs regardiless of the ambient temperature
PSF4 : g AT ~Tn when the same power is applied. This
im 14 = is because there is hardly any heat
Rth=(Hs-ts)/Power T ;jistst,]ipatiog _fro;n _the resistor surface
Regarding the temperature rise, the value of the temperature T - 0 fhe amblent .
N L N ow High
varies per conditions and board for use since the temperature 4>
is measured under our measuring conditions. Please refer to Terminal Part Temperature
us before use.
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
Within specified o o
T.C.R. TCR. — +25°C/+125°C
. o o PSG4 (0.5mQ): 30W for 5 seconds; PSG4 (1mQ): 20W for 5 seconds
Overload (Short time) +0.5% +0.1% PSF4 (0.5mQ): 15W for 5 seconds; PSF4 (1mQ): 9W for 5 seconds
Resistance to Solder Heat +0.5% +0.1% 260°C + 5°C, 15 seconds + 1 second
Rapid Change of Temperature +0.5% +0.1% -55°C (30 minutes), +150°C (30 minutes), 1,000 cycles
Moisture Resistance +0.5% +0.05% 85°C + 3°C, 85% =+ 3°C RH, 1000 hours, 10% Bias
PSG4: Terminal part temperature: 75°C + 3°C, 1000 hours,
Endurance of Rated Terminal +1.0% +0.59% 1.5 hr ON, 0.5 hr OFF cycle
Part Temperature - =ore PSF4: Terminal part temperature: 130°C + 3°C, 1000 hours,
1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.01% -65°C, 1000 hours
High Temperature Exposure +1% +0.6% +175°C, 1,000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217119
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= O\ . TLR2A

metal plate chip type low resistance resistor
KOA SPEER ELECTRONICS, INC. «%

features COMPLIANT
* SMD type of small size, metal plate low
resistance resistor for current detection

* Low height suitable for use of small equipment such
as mobile phone

* High reliability and performance with T.C.R £100x10¢/K

» Suitable for reflow soldering (Not suitable for
flow soldering)

* Products meet EU RoHS requirements
* AEC-Q200 Qualified 0805 (2A)

dimensions and construction

Size Dimensions inches (mm)
Protective Bottom Coating Code | Resistance L w d t

L .024+.008 | .012+.006
7 2maQ (0.60+0.20) | (0.30+0.15)

y Ji . 1024+.008
m (0.60+0.20) | .010+.006
W [ \ Ao .018+.008 |(0.25+0.15)

(0.45=0.20)

d ‘ Electrode Sn 026+.008

Resistive Ni Sm (0.65+0.20)
Element 079:.008 | .049+.008 | .022+.008 | .012+.006
TLR2A 6mQ 5 (Nt ey g i 2.
(0805) (2.00+0.20) | (1.25+0.20) | (0.55+0.20) | (0.30+0.15)
] .020+.008
Derating Curve 7mQ (0.50+0.20)
.020+.008
100 8maQ (0.50+0.20)
: E\ omeQ .018+.008 | .016£.006
8o : : (0.45+0.20) | (0.26+0.15)
[
H 1 1 .014+.008
S 60 10mQ
3 : : \ (0.35+0.20)
8 40— I
= | ! ! 2A Temperature Rise
20
' ' TLR2A
oLt . 150
-80 “60-40 20 0 20 40 60 80100 140 “160180 (Dsma @ Hot ® solder
-65 ) 105 155 105 oma Spot Joint
Terminal Pal;t Temperature ®
) Q) ) £ 100
For resistors operated at an ambient temperature of 105°C e / %fg”:n
or above, a power rating shall be derated in accordance 275
with the above derating curve. 8 0 For resistors operated at a terminal part temperature of
E» described for each size or above, a power rating shall be
25 derated in accordance with the derating curve.
0 Please refer to “Introduction of the derating curve based
0 25 50 75 100 on the terminal part temperature” in the beginning of our
or'der-ing information % Rated Power catalog before use.
[ TR | | 2A | | T | | TD | | 10L0 | | J |
Power Termination . Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
TLR 2A: 1W T: Sn TD: 7" 4mm pitch +1%: 4 digits F:+1%
punch paper All values less than 0.1Q (100m)
are expressed in mQ with “L” as
decimal
Ex: 1mQ = 1L00

For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/02/19
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VE:::; o A\® TLR2A

metal plate chip type low resistance resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Current (':;;:1'/56) Rsetsai:?:r:cde Resistance T ernF:iar:Zld Part Connection Tgn'::re?'ta:?lg— -
Designation Rating Rating Max. ) Tolerance Temperature Temperature Range
2m, 3m, 4m, 5m, 6m, . 2d0 ° _ -65° o
TLR2A 1w — +100 7m. 8m. 9m. 10m F:+1% 105°C 65°C to +155°C
environmental applications
One-Pulse Limiting Electric Power
£ 100,000
] 1 B 0 1 B A
3 10000=2
% 1,000 i || The maximum applicable voltage is equal to the max.
w overload voltage.
o
£ 100 N Please ask us about the resistance characteristic of
g continuous applied pulse.
8 10 M The pulse endurance values are not assured values,
& so be sure to check the products on actual
g 1 equipment when you use them.
° 001 01 R 1 10 100
Pulse Duration
(ms)
Thermal Resistance
A Terminal Part Temperature Tu+AT=Hs
: 3 Tu :High H
Type | Resistance () | Rth (°C/W) T : Medium =ts AT The temperature of the resistor wil
2m 26.1 o Tt Tu+AT=Hs increase the same /T from the
TLR2A 10m 54.7 2 AT <7, Standard terminal part temperature
§ To+AT=Hs regardiless of the ambient temperature
Rth=(Hs-ts)/Power £ AT ™ when the same power is applied. This
Regarding the temperature rise, the value of the temperature ~ © is because there is hardly any heat
varies per conditions and board for use since the temperature T dissipation from the resistor surface
is measured under our measuring conditions. Please refer to to the ambient air.
us before use. Low High
Terminal Part Temperature
Performance Characteristics
Requirement A R %
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +1 +0.05 Rated power x 2.5 for 5 seconds
Resistance to Solder Heat +1 +0.01 260°C + 5°C, 10 ~ 12 seconds
Rapid Change of Temperature +1 +0.2 -55°C (15 minutes), +150°C (15 minutes), 1000 cycles
Moisture Resistance +1 +0.3 85°C, 85%RH, 1000 hours, 10% Bias
Endurance at 105°C and Less +1 +04 Terminal part temperature: 105°C, 1000 hours, 1.5 hr ON,
of Terminal Part Temperature - - 0.5 hr OFF cycle
Low Temperature Exposure +1 +0.05 -65°C, 96 hours
High Temperature +1 (2~4m, 7~10m) | +0.5 (2~4m, 7~10m) o
Exposure +2 (5m, 6m) +0.8 (5m, 6m) 155°C, 1000 hours
Note: Please contact factory for the TLRZ Performance Characteristics
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/14/19
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o A\ TLR-2B, 2H, 3AW

metal plate current sense resistor

KOA SPEER ELECTRONICS, INC. —
= e N T - | features COMPLIANT
(’Z — e TR * Ultra-low TCR (+50ppm/°C) available
{70 Jy SRS R * Metal alloy: superior corrosion and heat resistance

* Applications include current sensing, voltage division
and pulse applications

e Ultra low resistance (0.5mQ - 20mQ)
* Suitable for reflow soldering (Not suitable for flow soldering)

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

* AEC-Q200 Qualified

dimensions and construction

L Size Dimensions inches (mm)
) Protective Coating 0
W7 (2B (1M, 1.5m0), AW Code |Resistance L w d t
P4 (0.5mQ ~1.5mQ only)) im .043+.008
t - Resistive Element 1.5m (1.10+0.20)
t Termination TLR2B | 2m3mdmsm, .126+.008 | .063+.008 .024+.008
| j; Solder Spmeman: | (3.20:0.20)| (1.60:0.20)| 020008 | (0.60+0.20)
13m,15m.16m. (0.50+0.20)
L—d% Protective L—d—»‘ Tam,rEOmm
Coating ] 071=.008 | .026+.008
Derating Curve m (1.80+0.20)| (0.65+0.20)
9 TLR2H | om-em | -200+.008 | .100+.008 | .060+.008
100[— N For resistors operated at an (5.00+0.20) | (2.50+0.20) | (1.50£0.20) | 924+.008
0 0 ambient temperature of 70°C or 7m - 10m .020+.008 | (0.60+0.20)
s I : above, a power rating shall be (0.50+0.20)
§ 60— g derated in accordance with the 107+.01
EOR : above derating curve. 0.5mQ (2.72520.25)
[:4 ] T
2 | ! 0.68mQ,0.75m, -105+.01
200 : 0.82mQ, (2.675+0.25)
0t L % 1M, 1.5mQ, | 95+ 01 | .125+.01 | 087+.01 | -024+.01
80 6040 20 0A 2: i:_ 607080‘ 100 120 140 1607180 TLR3AW 2mi2r,n.'g2m9, (6.35+0.25) | (3.18=0.25) (2.20;0'25) (0.60+0.25)
mbient lTemperature
C)
100(— For resistors operated at a terminal E;Tn% %Tn% (102407 50%15 )
! ! part temperature of described for
5| : each size or above, a power rating omQ, 10mQ .030+.01
3 ol : shall be derated in accordance with (0.77+0.25)
3 0 0 the derating curve.
e : \ Please refer to “Introduction of the
" 20! : derating curve based on the terminal
! ! part temperature” in the beginning of
ao *50-40 20 0 20 40 60 80100‘ J20140160%180 OUI catalog before use.
Terminal Part Temperalure
o)
ordering information
[ TR | [ sAaw | | D | | TE | | 2L00 | | F | | 75 |
Power Termination . Nominal
Type Rating Material Packaging Resistance Tolerance T.C.R.
2B: 0.5W D: SnAgCu TE: 7" 8mm pitch embossed +1%: 4 digits F: +1% New 50:
2H: 1W plastic (3AW) All values less than 50ppm/°C:
3AW: 2W TE: 7" 4mm pitch embossed 0.1Q (100m) are 75ppm/°C
plastic (2H only) expressed in mW Blank:
TD: 7" 4mm pitch punched with “L” as decimal 150ppm/°C
paper (2B only) Ex: 2mQ = 2L00 Blank:
200ppm/°C
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/19
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VE::; o A\® TLR-2B, 2H, 3SAW

metal plate current sense resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Rated T.C.R. Standard " Operating
Desipan:tion ;::i":r Ambient Terminal Part (ppm/°C) Resistance E‘rislésr;a::: Temperature
9 9 Temperature Temperature Max.* (Q) Range
2m3m,4m,5m,6m,7m,8m,
+50 9m,10m,11m,12m,13m,
i . 15m,16m,18m,20m o -65°C to +155°C**
TLR2B 1/2W (.5W) 70°C 105°C A 5m2mamaAmBm. F:+1% 65°C to +170°C™
+75 6m,7m,8m,9m,10m,11m,
12m,13m,15m,16m,18m,20m
5 a +50 1m,2m,3m,4m,5m, 40 -65°C to +155°C**
LSzl ) e 105°C 75 6m,7m,8m,9m, 10m R 65°C o +170°C*
450 2m,3m,4m,5m,
- 6m,7m,8m,9m,10m
-65°C to +155°C**
TLR3AW 2W 70°C 105°C +75 0.5m,0.68m,0.75m,0.82m,1m, 1. F:+1%
5m,2m*,3m,4m,
+150 5m,6m,7m,8m,9m,10m -65°C to +170°C**
* Contact factory for 2mQ dimensions ** Please reference High Temperature Performance Characteristics in the below table

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

One-Pulse Limiting Electric Power

TLR2B/2BN, TLR2H TLR3AW
10,000,000

= The maximum applicable voltage is equal to
5 the max. overload voltage.

100,000 Please ask us about the resistance characteristic
of continuous applied pulse.

The pulse endurance values are not assured
1,000 values, so be sure to check the products on
100 actual equipment when you use them.
10mQ

05ma

1,000,000

10,000

y dmnw

2H-10ma
2H1mO
2B1mQ
282mQ
28-20mQ

10

1
.001 .01 A 1 10 100 .001 .01 A 1 10 100

Pulse Duration Pulse Duration

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

Thermal Resistance

- - > A Terminal Part Temperature To+AT=Hs
Type Size Resistance (Q) Rth (°C/W) T :High " The temperature of the resistor
Tu *Medium |=ts AT .
o8 im 7.2 T Low T+ AT=Hs will increase the same T from the
2BN 2m 18.3 ® — standard terminal part temperature
20m 116 = _ Th regardlless of the ambient temperature
8 1 aAT—hs AT gardiless of the ambient t i
TLR 1m 17 “é when the same power is applied. This
2H Tom 51 k3 AT Tu is because there is hardly any heat
05 6’ dissipation from the resistor surface
3AW il T to the ambient air.
10m 62
Rth=(Hs-ts)/Power bow  — p Hion
Regarding the temperature rise, the value of the temperature varies Terminal Part Temperature
per conditions and board for use since the temperature is measured
under our measuring conditions. Please refer to us before use.
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
) Within regulated o
Resistance tolerance — 25°C
Within specified o o
TC.R. TCR. — +25°C/+125°C
Resistance to Solder Heat +0.5% +0.3% 260°C + 5°C, 10 seconds +2/-0 seconds
Rapid Change of Temperature +0.5% +0.4% -55°C (15 minutes), +150°C (15 minutes), 1000 cycles
Moisture Resistance +0.5% +0.1% MIL-STD-202, Method 106, 0% power, 7a and 7b not required
Biased Humidity +0.5% +0.1% 85°C + 2°C, 85% RH, 1000 hours, 10% bias
Endurance (Ambient Temp.) +1.0% +0.3% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. - +1.0% +0.6% +155°C (2B, 2H, 3AW), 1000 hours
High Temperature Exposure
+2.0% — +170°C (2B, 2H, 3AW), 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/02/19
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VEZ:ZOA\(@ TLR-EBW, 2BP, 2HW, SAP, SAPS

metal plate current sense resistor
KOA SPEER ELECTRONICS, INC. «%

features COMPLIANT

e Ultra-low TCR (+50ppm/°C) available
* Metal alloy: superior corrosion and heat resistance

* Applications include current sensing, voltage division
and pulse applications

e Ultra low resistance (0.5mQ - 20mQ)
* Suitable for reflow soldering (Not suitable for flow soldering)

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

* AEC-Q200 Qualified

dimensions and construction

Size Dimensions inches (mm)
L Protective Top Coating Code | Resistance L w d t
TLR2BW (1mQ, 1.5mQ)
- TLR2BP (1mQ, 1.5mQ) New 0.5mQ (%?i&% (-g%gfbogg
w ™ TLR3AP (0.5m-1.5mQ) -25%0. -70+0.
& TLR3APS (2mQ) TLR2BW 1mQ .126+.008 | .063+.008 | .043+.008
T /— Resistive Element New 1.5mQ | (3.20+0.20) | (1.60+0.20) | (1.10+0.20) | .024+.008
t Termination _ 020+.008 | (0.60+0.20)
| N | E— ﬁ Solder 2me2 - 20mQ (0.500.20)
.049+.008 | .028+.008
] —a— New 0.5mQ (1.25+0.20) | (0.70+0.20)
Protective
. 1mQ, 1.5mQ | .126+.008 | .063+.008 | .043+.008
Bottom Coating TLR2BP (3.200.20) | (1.60+0.20) | (1.100.20) | .024.008
TLR2BW (1m-5mQ) (0.60+0.20)
TLR2BP (1m-5mQ) 2mQ - 20mQ .020+.008 | V-0V
TLR2HW (1m-3mQ) (0.50+0.20)

TLR3AP (0.5m-1.5mQ) 075+.008 | .028+.008
TLR3APS (2mQ, 3mQ) New 0.5mQ (1.90=0.20) | (0.70+0.20)

.071+.008 | .026+.008

1mQ
: .200+.008 | .100+.008 | (1.80+0.20) | (0.65+0.20)
Derating Curve TLR2HW (5.000.20) | (2.50+0.20) [ ooo 000
2mQ - 6mQ 1 BN
TLR2BW, TLR2BP, TLR2HW TLR3AP, TLR3APS (1.50+0.20) (.(())%:bogg)
1005 T 1 ] 100/ = I — 7mQ - 10mQ .020+.008 -oU£0.
© : ZEP:(ﬂn%fZO:mn) \ Z‘EW‘ ‘ZHW w0 : :\ :\ gﬁiéﬁ:{:&:ﬂ?’ (0150071052)
‘ ' 5 | m— foma) -] 107+,
: 1 SR\ fl e on N 0-5me (2.725+0.25)
e . =he I 0.68mQ, 0.75mQ,
3 | \ g i b g ) .105+.01
g0 ; g N 082me (2.675+0.25)
20 : 20— T 1mQ, 1.5mQ, .087+.01
ol \ ol Ak \ 3mQ, 4mQ .25+.01 .125+.01 (2.20+0.25) | .024+.01
80 6040 20 0 -20 4060 80° 1004120 140 160180 80 ~60-40 20 0 '20 40 60 80.100°120 140 1607180 TLR3AP (6.35+0.25) | (3.18+0.25) 10982.01 (0.62+0.25)
Terminal Pa(:‘c-;-emperaw,e Terminal Pa(l;tc';emperature 2mQ (2.50+0.25)
) : ] . Q, 6mQ .047+.01
For resistors operated at a terminal part temperature of described for each size 57?,119 %nr?m (1920;0_%5 )
or above, a power rating shall be derated in accordance with the derating curve. 0302.01
Please refer to “Introduction of the derating curve based in the terminal part omQ, 10mO (0.77+0.25)

temperature” in the beginning of our catalog before use. 25+.01 125+.01 047+.01 024+.01
TLRSAPS | 2mQ, 3mQ | (55.0.25) | (3.180.25) | (1.20£0.25) | (0.60+0.25)

ordering information

[ TLR | | 2BW | | D | | TD | | 10L0 | | F | | 75 |
Power Termination . Nominal
Type Rating Material Packaging Resistance Tolerance T.C.R.
2BW: 1W D: SnAgCu TD: 7" 4mm pitch +1%: 4 digits F: +1% 50: 50ppm/°C
2BP: 1.5W punched paper All values less than 75: 75ppm/°C
SHW: 2W TE: 7" 4mm 0.1Q (100m) are
3AP: 3W, 5W (New) embossed plastic expressed in mW
.3AP,S' 3w with “L” as decimal
: Ex: 2mQ = 2L00
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/19
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' 1T LR-28w,28p, 21w, 3AP, 3APS

metal plate current sense resistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

T.C.R. Standard A Rated Operating
DesiP ?\r;tion :::iv:r (ppm/°C) Resistance Br%sl::rt:: :: Terminal Part Temperature
9 9 Max.** (Q) Temperature Range
2m,3m,4m,5m,6m,7m,8m,
+50 9m,10rq,11rr;,12n;,13m,
15m,16m,18m,20m
TLR2BW 1w 05m,Im.1.5m,2m 3m dm 5, F: +1% +120°C and less -65°C to +170°C
+75 6m,7m,8m,9m,10m,11m,12m,
13m,15m,16m,18m,20m
Q 2m,3m,4m,5m,6m,7m,8m,9m,10m +110°C and less
& 11m,12m,13m,15m,16m,18m,20m +100°C and less
TLR2BP 1.5W 0.5m,1m,1.5m,2m,3m,4m, F: +1% N -65°C to +170°C
+75 5m,6m,7m,8m,9m,10m +110°C and less
11m,12m,13m,15m,16m,18m,20m +100°C and less
+50 o
TLR2HW 2w e 0:5m,1m,2m 25,3, 4m,5m.6 Fr21% +120°C and less -65°C to +170°C
+50 2m,3m,4m,5m 0.5m ~ 8m:
aw - 6m,7m,8m,9m,10m E 19 +110°C and less o e
0.5m,0.68m.0.75m (1% gpe— -65°C to +170°
J ) b 9m, 10m: +90°C and
+50 2m,3m,4m F: 419 oG and | oc oc
5W (New) 275 1m.2m.a3m 4m (1% +110°C and less -65°C to +170
TLR3APS 3w +50, £75 2m,3m F:+1% +110°C and less -65°C to +170°C

environmental applications

One-Pulse Limiting Electric Power
TLR2BW/2BP, TLR2HW TLR3AW/3AP

10,000,000

o
=}
S
o
=}
S

The maximum applicable voltage is equal to the
max. overload voltage.

1,000,000

1,000,000

g g
3 [}
H H
S 100,000 S 100,000 Please ask us about the resistance characteristic
3 i F =i of continuous applied pulse.
b 10,000 = o 10,000 =
Ey il s EEHESS The pulse endurance values are not assured
£ 1,000 g 1,000 values, so be sure to check the products on
3 100 o 3 100 = actual equipment when you use them.
3 Wosma 3 o
a 10 2820m0 a 10
c=> 1 g 1
° 001 .01 A 1 10 100 ° 001 .01 A 1 10 100
Pulse Duration Pulse Duration
Thermal Resistance
- - 3 A Terminal Part Temperature
Type Size F 1ce (Q) Rth (°C/W] s Th+AT=H . .
= 0.5m @ ;2 ) P ;:‘A'QQ_ . " > The temperature of the resistor will
BW . - v - Medium [=ts AT i
20m 116 T Low Tu+AT=Hs increase the same AT from the
oW 0.5m 9 ® standard terminal part temperature
LR 1om 61.1 2l T iaT—hs AT T« regardiless of the ambient temperature
AP 0.5m 6 Oé when the same power is applied. This
10m 62 K AT Tu is because there is hardly any heat
Rth=(Hs-ts)/Power dissipation from the resistor surface
Regarding the temperature rise, the value of the temperature varies Tt to the ambient air.
per conditions and board for use since the temperature is measured Low High
under our measuring conditions. Please refer to us before use. < >
. Terminal Part Temperature
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Resistance to Solder Heat +0.5% +0.3% 260°C + 5°C, 10 + 2 seconds
Rapid Change of Temperature +0.5% +0.3% -55°C (15 minutes), +150°C (15 minutes), 1000 cycles
Moisture Resistance +0.5% +0.1% MIL-STD-202-106, 0% power, 7a and 7b not required
Biased Humidity +0.5% +0.1% 85°C + 2°C, 85% RH, 1000 hours, 10% bias
120°C + 2°C (2BW, 2HW), 110°C + 2°C (3AP 0.5mQ~8mQ)
Endurance of Rated Terminal +1.0% +0.3% 90°C + 2°C (3AP 9ImQ~10mQ), 110°C+2°C (2BP 1mQ-10mQ)
Part Temperature =1E7e =o7e 100°C+2°C (2BP 11mQ-20mQ), 110°C+2°C (3APS 2mQ, 3mQ)
1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. +1.0% +0.6% +155°C, 1000 hours
High Temperature Exposure
+2.0% +0.8% +170°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/18
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= O\ ___TLRZ

KOA SPEER ELECTRONICS, INC.

metal plate chip type jumper resistor
.y

features COMPLIANT
* SMD type of small size, metal plate low
resistance resistor for current detection

* Low height suitable for use of small equipment such
as mobile phone

* High reliability and performance with T.C.R £100x10¢/K

» Suitable for reflow soldering (Not suitable for
flow soldering)

* Products meet EU RoHS requirements
* AEC-Q200 Qualified

dimensions and construction

Size Dimensions inches (mm)
L Code | Resistance L w d t
W TLRZ1E _ .039+.004 | .020+.004 | .008+.004 | .016+.002
t (0402) (1.00+0.10) | (0.50+0.10) | (0.200.10) | (0.40+0.005)
\ .\ TLRZ1J _ .063+.004 | .031+.004 | .012+.004
‘ ‘ N (0603) (1.60+0.10) | (0.80+0.10) | (0.30+0.10)
d Cu TLRZ2A o .079+.004 | .049+.004 | .012+.004 | .020+.002
(0805) (2.00+0.10) | (1.25+0.10) | (0.30+0.10) | (0.5+0.05)
TLRZ2B _ .126+.004 | .063+.004 | .012+.004
(1206) (3.20+0.10) | (1.60+0.10) | (0.30+0.10)
Derating Curve
100 T
80 I I
5 I I
E I I
S 60 [ [
T
% 40 | | \
= [ |
o~
° I I
20
I I \
ol |
460 -40 -20 O 20 40 60 80 100* 120 140 *
-65 105 155
Terminal Part Temperature
(°C)
For resistors operated at an ambient temperature of 105°C
or above, a power rating shall be derated in accordance
with the above derating curve.
ordering information
| TLRZ | 1E | T | TP
Power Termination .
Type Rating Material Packaging
TLRZ 1E: 10A T: Sn TB: 7" pitch pressed paper (TLRZ1E only)
1J: 26A TD: 7" 4mm pitch punch paper
2A: 31.6A
2B: 50A
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/26/18
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ZON TLRZ

metal plate chip type jumper resistor
KOA SPEER ELECTRONICS, INC. P P type] P

applications and ratings

Standard . Operating
() Range
TLRZ1E 10A 0.5m max. 105°C and less
TLRZ1J 26A 0.2m max. 105°C and less
-55°C to +170°C
TLRZ2A 31.6A 0.2m max. 105°C and less
TLRZ2B 50A 0.2m max. 105°C and less

environmental applications

One-Pulse Limiting Electric Power

100,000

10,000

= T~ The maximum applicable voltage is equal to the
1,000 = max. overload voltage.

Please ask us about the resistance characteristic
of continuous applied pulse.

The pulse endurance values are not assured
values, so be sure to check the products on

4 actual equipment when you use them.

!

One-Pulse Limiting Electric Power (W)

.001 .01 A 1 10 100
Pulse Duration
(ms)
Thermal Resistance
" A Terminal Part Temperature _
Type Size Rth TutHigh T Tt AT—Hs The temperature of the resistor will
1E e ot AT—Hs AT increase the same AT from the
1J ® standard terminal part temperature
TLRZ #0°CW 3 _ AT T« regardiless of the ambient temperature
2A Sl T.+AT=Hs ) ) ;
g v when the same power is applied. This
2B 8 AT Tu is because there is hardly any heat
Rth=(Hs-ts)/Power - Solstﬂga;:zrg il;rgtn; itrr.]e resistor surface
Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature Low High

<+“—>

is measured under our measuring conditions. Please refer to Terminal Part Temperature

us before use.

Performance Characteristics

Requirement A R %

Parameter Limit Typical Test Method
Resistance 25°C
Overload (Short time) 1E: 20A; 1J/2A: 40A; 2B: 80A for 5 seconds
Resistance to Solder Heat 260°C + 5°C, 10 ~ 12 seconds
Rapid Change of Temperature -55°C (30 minutes), +155°C (30 minutes), 1000 cycles
Moisture Resistance 15 ax o.om | 1E Max D.2ome 85°C, 85%RH, 1E: 1A; 10/2A: 2A; 2B: 4A, 1000 hours
Endurance of Rated Terminal 0.2mQ 0.15mQ Terminal part temperature: 105°C, 1000 hours, 1.5 hr ON,
Part Temperature 0.5 hr OFF cycle
Low Temperature Exposure -55°C, 1000 hours
High Temperature Exposure 155°C, 1000 hours

Note: Please contact factory for the TLRZ Performance Characteristics
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/19
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TLRH

= O\

KOA SPEER ELECTRONICS, INC.

metal plate chip type low resistance resistors

.

features
* SMD Type of small size, low resistance
resistor for current detection

 Carrier metal plate inside, resistor of high radiation
of heat structure (3AW, 3AP)

* High reliability and performance with low T.C.R.
* Automatic mounting machines are applicable
* Suitable for reflow soldering (Not suitable for flow soldering)

¢ Products with lead-free terminations meet
EU RoHS requirements

* AEC-Q200 Qualified

COMPLIANT

dimensions and construction

2A Size Resistance Dimensions inches (mm)
L Code (Inch) (Q) L w d t
TLRH 2A 19m~100m| :079+.008 | .049+.008 | .014+.008 | .010+.008
(0805) (2.00+0.20) | (1.25+0.20) | (0.35+0.20) | (0.25x0.20)
TLRH 3AW | 441\ 570m| ;248+.008 | .126+.008 | .030+.008 | .020+.008
Sn Plating (2512) (6.30+0.20) | (3.20+0.20) | (0.75+0.20) | (0.50+0.20)
.071+.008
Inner 6m~39m
Electrode TLRH 3AP .248+.008 | .126+.008 | (1.8+0.20) | 020+.008
(2512) 40m~120m (6.30+0.20) | (3.20+0.20) [ 951+.008 | (0-50+0.20)
Resistive i Plating (1.320.20)
d Element
Protective Derating Curve
Coating
100
3AW ! .'\ .
L 80 1 1 1
T T
@ 1 3AW/3AP (40~120mQ)—+ \
g col— [\
o ] ] ] BN
Sn Plating :ﬂc_a : : : %
i S 40
Lo Inner 4 1 3AP (6~39mQ) +—+ A
T Electrode & : : :
I 20 [ [ [
d Ni Plating ol Vol
Protective Resistive Carrier -80 1-60-40 20 0 20 40 60 80}100] 120 140 [t60]180
Coating  Element | Metal Plate -65 . 5 105 155170
Terminal Part Temperature
Insulation (°C)
For resistors operated at a terminal part temperature of described for each size
or above, a power rating shall be derated in accordance with the derating curve.
Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.
ordering information
[ TLRH | | 3AW | | T | | TE | | 33L0 | | F |
T Power Terminal Packaai Nominal Tol
ype Rating Surface Material BcKaging Resistance olerance
2A (12~27mQ): 0.5W T: Sn 2A: TD: 7" 4mm pitch +1%: 4 digits F: +1%

(33~50mQ): 0.33W punched paper

All values less than

(56~100mQ): 0.25W
3AW: 2.0W

3AP: (6~39mQ): 5.0W
(40~120mQ): 4.0W

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

3AW, 3AP: TE:
7" punched plastic

0.1Q (100m) are

expressed in mW
with “L” as decimal

Ex: 2mQ = 2L00

2A: No marking

9/24/19
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TLRH

metal plate chip type low resistance resistors

KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Rated Operating
Part Power T.C.R. y
: : : 7 Range () Tolerance Terminal Part Temperature
AT U] L) F: +1% (E12) Temperature Range
0.25W 56m~100m
TLRH 2A 0.33W +75 33m ~ 50m -65°C~+155°C
0.50W 12m ~ 27m
105°C
+ 10m-~22m ) +
TLRH 3AW 2.0W = F: 1%
+50 24m~270m
4.0W +50 40m, 47m, 50m, 56m~120m -65°C~+170°C
TLRH 3AP +50 18m, 20m, 22m, 25m~39m
5.0W 85°C
+75 6m, 7m, 8m, 9m, 10m, 12m
environmental applications
One-Pulse Limiting Electric Power
TLRH2A TLRH3AW/TLRH3AP

The maximum applicable voltage is equal to the
max. overload voltage.

Please ask us about the resistance characteristic
of continuous applied pulse.

The pulse endurance values are not assured

values, so be sure to check the products on
actual equipment when you use them.

1,000

100

I
i

g many i

One-Pulse Limiting Electric Power (W)

One-Pulse Limiting Electric Power (W)

1
Pulse Duration

10 100 A

1
Pulse Duration

10 100

Thermal Resistance

Size Terminal Part Temperature

F ce °CIW] min Wt AT= . .

Tyee o7m = mh1(23 ) 1” ;:‘A'QQ_ . A The temperature of the resistor will

M - m = .
oA som o5 T ilow Y ot AT=hs AT increase the same T from the
100m 280 ) " standard terminal part temperature
3 T .

TLRH 10m 5.2 g _ Tw  regardlless of the ambient temperature
saw 270m 74 gl THAH when the same power is applied. This
anp 18m 7.4 § AT Th is because there is hardly any heat

120m 41 dissipation from the resistor surface
Rth=(Hs-ts)/Power T to the ambient air.
Regarding the temperature rise, the value of the temperature varies Tow High
per conditions and board for use since the temperature is measured <+—>
under our measuring conditions. Please refer to us before use. Terminal Part Temperature
Performance Characteristics
Requirement A R%
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
Within specified o .
T.C.R. TCR. — +25°C/+100°C
. o 2A: +0.05% 2A, 3AW: Rated power x 2.5 for 5 seconds

Overload (Short time) +0.5% 3AW,3AP: +0.2% | 3AP: Rated power x 8W for 5 seconds

Resistance to Soldering Heat +0.5% +0.1% 260°C +5°C, 10 seconds ~ 12 seconds

Rapid Change : 9

of Tomperature +0.5% A Saa2% | 65°C (15min )/+150°C (15min.) 1000 cycles

Moisture Resistance +0.5% +0.1% 85°C +2°C, 85% RH, 1000 hours, 10% Bias

Endurance at 105°C and Less e 2A: +0.45% 2A, 3AW, 3AP (40~120mQ): 105°C, +2°C; 3AP (6~39mQ): 85°C +2°C

of Terminal Part Temperature =1/e 3AW,3AP: £0.3% | 1000 hours, 1.5 hours ON/0.5 hour OFF cycle

o 2A: +0.05% o
Low Temperature Exposure +0.5% 3AW,3AP: +0.02% -65°C, 96 hours
1% 2A: +0.5% 2A, 3AP: +155°C, 1000 hours (6~12mQ)
High Temperature Exposure B 3AW,3AP: +0.2% | 3AW, 3AP: +170°C+3°C, 1000 hours (18~120mQ)
+2% 3AP: £0.2% 3AP: +170°C+3°C, 1000 hours (6~12mQ)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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SLP

current sensing chip resistor
= N

O\

KOA SPEER ELECTRONICS, INC.

features
* High-precision (TCR £50x10%/K)

COMPLIANT

e SLP has a suitable termination structure with solder fillets
* Suitable for flow, reflow and iron solderings
* Products meet EU RoHS requirements
* AEC-Q200 qualified

dimensions and construction

Contact us when youhave control request for environmental hazardous material other than the substance specified by EU RoHS
For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/09/20

| L | Type Dimensions inches (mm)
g ' : (Inch Size Code) L w D T A

3 2H .201+.010 | .098+.010 | .020+.010 | .025+.010 | .087+.010
T (2010) (5.1x0.25) | (2.5+0.25) | (0.5+0.25) |(0.635+0.25)| (2.2+0.25)
A A = 2HW .201+.010 | .098+.010 | .020+.010 | .025+.010 | .087+.010
;F (2010) (5.1x0.25) | (2.5+0.25) | (0.5+0.25) |(0.635+0.25)| (2.2+0.25)
Electrode D 3A .25+.010 |.126+.010 | .030+.010 | .025+.010 | .102+.010
(2512) (6.35+0.25) | (3.2+0.25) [(0.77+0.25) [(0.635+0.25)| (2.6+0.25)
3AW .25+.010 |.126+.010 | .030+.010 | .025+.010 | .102+.010
(2512) (6.35+0.25) | (3.2+0.25) [(0.77+0.25) [(0.635+0.25)| (2.6+0.25)

| SLP | | 2H | | T | | TE | | 10L0 | | F

T Power Termination Packaqi Nominal Tol
ype Rating Material gcraging Resistance ClEEEE
2H: 1W T: Sn TE: Plastic embossed Ex: 10LO = 10mQ D: +0.5%
2HW: 2W R100 = 100mQ F: +1%
3A: 1W
3AW: 2W
Resistance -
Value (Q) 4 Digits
10m ~ 97.6m 10LO ~ 97L6
0.1 R100

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m
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SLP

KOA SPEER ELECTRONICS, INC.

current sensing chip resistor

applications and ratings

.C.R. Resistance . i
ceormtion | bouer | om0 osisarce | torminal | Temperature
Max. () Part Temp. Range
SLP 2H 1w +50 10m - 100m 110°C and less .
SLP 2HW 2W +50 10m - 40m D: 0.5% 70°C and less -6500
SLP 3A 1W +50 10m - 100m F:1% 110°C and less +170°C
SLP 3AW 2W +50 10m - 40m 70°C and less

environmental applications
Derating Curve

[
100 : N |\ ]
i i 1 \-2H,3A
. o 20w, 1\ | \
2 1 3AW i
& 60— T N When the terminal part temperature of the resistor exceeds
2 : : : the rated terminal part temperature shown above, the power
& 401 i i shall be derated according to the derating curve.
& 20 : : : \ Please refer to“Introduction of the derating curves based on
| | | \ the terminal part temperature”on the beginning of our catalog
1 1 1 before use.

0
-80 “60-40 -20 0O 20 40 60“80 100120 140 160*180
-65 70 110 170

Terminal Part Temperature
(°C)

One-Pulse Limiting Electric Power

SLP3A/3AW

The maximum applicable voltage is equal

to the max. overload voltage. Please ask

us about the resistance characteristic of
continuous applied pulse. The pulse

enduance values are not assured values,

-
o
T

:

so be sure to check the products on actual

equipment when you use them.

SLP2H/2HW _

£ 10000000 2 10000000

£ 1000000 £ 1000000
o o
o o

2 £ 100000
° °
o

= @ 10000
o o

£ £ 1000
£ £

5 3 100
8 2
3 z
Q Q
S s

1
.001 .01 A 1 .001

Pulse Duration
(ms)

Performance Characteristics

.01 A 1 10 100

Pulse Duration
(ms)

Requirement A R +%

Parameter Limit Test Method
Resistance Within specified tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/+125°C

Resistance to Solder Heat +0.5% 260°C + 5°C, 10 ~ 12 seconds

Rapid Change of Temperature +0.5% -55°C (15 minutes), +150°C (15 minutes), 1000 cycles

Biased Humidity +0.5% 85°C + 2°C, 85%RH, 1000 hours, 10% Bias

Endurance of Rated Terminal +1% Terminal temp. 70°C (2HW, 3AW), 110°C (2H, 3A), 1000 hours
Part Temperature (1.5 hr ON, 0.5 hr OFF)

Low Temperature Operation +0.5% -65°C, 24 hours

High Temperature Exposure +1% +170°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/21/20
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° 5L07,1,2,3,SLN2,SLZ, TSL

surface mount molded current sense resistors

=O.

KOA SPEER ELECTRONICS, INC.

features

e Surface mount type

* Flameproof UL94V0 molded polymer case

* Excellent dimension accuracy, mountability
and shock resistance

e Low profile type available (TSL)

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

COMPLIANT

dimensions and construction

< L Size Dimensions inches (mm)
W/— . Code L w t a b c
—F( ® SL07 .197+.012|.098+.008 | .067+.008 | .079+.008 | .047+.008 | .035+.012
t A (2010) (5.0£0.3) | (2.5+0.2) | (1.7%0.2) | (2.0£0.2) | (0.9£0.2) | (1.2+0.3)
v /YI Electrode TSL1 .248+.012|.122+.008 | .039+.008 | .094+.008 | .028+.008 | .047+.012
a (2512) (6.3+0.3) | (3.1x0.2) | (1.0£0.2) | (2.4x0.2) | (0.7£0.2) | (1.2+0.3)
I«—c-»l Molded Resistive c
Resin  Element SL1,SLZ1 |.248+.012(.122+.008 |.075+.008 | .094+.008 | .047+.008 | .047+.012
(2512) (6.3+0.3) | (3.1x0.2) | (1.9+0.2) | (2.4+0.2) | (1.2+0.2) | (1.2+0.3)
SL2 .453+.012|.276+.008 | .098+.008 | .197+.008 | .067+.008 | .102+.02
(4527) (11.5£0.3) | (7.0£0.2) | (2.5x0.2) | (5.0£0.2) | (1.7%0.2) | (2.6x0.5)
SLN2 .453+.012|.276+.008 | .094+.008 | .217+.008 | .063+.008 | .100+.016
(4527) | (11.5£0.3) | (7.0£0.2) | (2.4+0.2) | (5.5+0.2) | (1.6+0.2) |(2.55+0.4)
SL3 .453+.012|.276+.008 | .098+.008 | .197+.008 | .067+.008 | .102+.02
(4527) | (11.5+0.3) | (7.0£0.2) | (2.5+0.2) | (5.0+0.2) | (1.7£0.2) | (2.6+0.5)
ordering information
[ st | | 1 T | | TE 10L0 | [ F ]| 75
Power Rating Termination . Nominal T.C.R.
Type Material Packaging Resistance Tolerance (x10/K)
TSL 07: 0.75W T: Sn TE: 7" embossed plastic +0.5%, +1%: 4 digits D: £0.5% Nil: 0-150
SL 10 1W L: Sn/Pb* For further information on +2%, +5%: 3 digits F:+1% 0-200
SLN 2:2W packaging please refer to All values less than 0.1Q| | G: +2% ﬂgo(SLNZ)
SLzZ 3: 3W Appendix A (100m) are expressed in | | J: +5% 2110
mQ with “L” as decimal -
Ex: 2mQ = 2L00 +180
0,162 R100; 5ma: 5L0 50: £50 (SL1)
* SLO7 and SLN2, only the symbol T is available as the terminal surface material il ’ : 75: +75 (SL1)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/22/119
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'E:::o A * 5L.07,1,2,3,SLN2,SLZ, TSL

surface mount molded current sense resistors

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part | Power | yUEL | rermingl Par resistance Renge () Gomic) | Temp
e L] Temp. Temperature EDz ::;Z: E:;;;;ﬁ* G:E:i% J:E;i% Max. Range
SLo7 0-75W 125°C - 156?)&1 o 150r8r;\ 0%%%??:11111%%
sl W 25°C | {0m | toom | — | toom | =100 Restome
sL1 w 125°C | 103m | foem | O™ 4™ | {Gom | 00, Aevidmo
(rcnasopomy | W 125°C “oom | zoom | — | 200m +50ppm
(TCREI7-51ppm) W 70°C 125°C ggg]n; gg?n; T 2881"; £75ppm -f fgg%())
e | o | B | o | o | B | AR
2" 105C | gom | soom | | soom | <75 Resiomo
SL3 3W 125°C:R<100mQ | 10mQ - 5mQ - . 5mQ - +180: R=<10mQ
90°C:R>110mQ 100mQ 100mQ 100mQ +100: R=>11mQ

*3m, 4m, 5m, 6m, 7m, 8m, 9m also available inside each resistance range

** SLZ1: Current rating: 44A

*** 8L07 and SL1 (T.C.R.: £50/+75 ppm, 102mQ=<R=<200mQ) offer only E24 series
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part

temperature” in the beginning of the catalog.

environmental applications

Derating Curve

100

N

o]
o

[o2]
o

% Rated Power
ey
o

n
o

0
-60*-40 20 0 20 40 60“80 100 120 140 160 180
-55 70

Ambient Temperature
(°C)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

I

100[+ —
: e\
80 T ‘ ‘I \J
° 1 !
g | SLO7, TSL, SL1, SL2 7N\
S 607 T[T
kel 1 1 1
2 [ (L \
£ 40 T[T
« I |
20 1 1 1
1 1
1 1 1

o]
-60* -40 20 0 20 40 60 80100*120* 140 160 180
-55 105 125

Terminal Part Temperature

For resistors operated at a terminal part temperature of described for
each size or above, a power rating shall be derated in accordance with
the derating curve.

Please refer to “Introduction of the derating curve based on the terminal
part temperature” in the beginning of our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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KOA SPEER ELECTRONICS, INC.

° 5L07,1,2,3,SLN2,SLZ, TSL

One-Pulse Limiting Electric Power

100,000 =

10,000

1,000

100

One-Pulse Limiting Electric Power (W)

.001 .01 A

1 10 100

Pulse Duration

Thermal Resistance

surface mount molded current sense resistors

SL1 (Metal)/ TSL, SL2/SLN2

1,000,000

100,000

The maximum applicable voltage is equal
to the max. overload voltage.

Please ask us about the resistance

10,000

characteristic of continuous applied pulse.

1,000

100

One-Pulse Limiting Electric Power (W)

The pulse endurance values are not
assured values, so be sure to check the
products on actual equipment when you
use them.

SL2/SLN2
SL1/TSL.

100
Pulse Duration

°C) Terminal Part Temperature ; _ . .
L o @ At (26 b Tu:High -1 T s The temperature of the resistor will
sLo7 2om yr R ;[";?'“m =t S— AT increase the same AT from the
100m 78 ® standard terminal part temperature
U 5m 16 § T+ AT=Hs AT Th regardlless of the ambignt temperatqre
TsL 20m 39 g when the same power is applied. This
100m 59 K AT Tw is because there is hardly any heat
o 5m 16 dissipation from the resistor surface
20m 4 T to the ambient air.
200m 55
Sm 19 Low High
SLN2 11m 24 4—’
200m 46 Terminal Part Temperature
Rth=(Hs-ts)/Power
Regarding the temperature rise, the value of the temperature varies
per conditions and board for use since the temperature is measured
under our measuring conditions. Please refer to us before use.
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload +1%: SL07, TSL1,| +1%: SLO7, TSL1,| SLO7: Rated power x 4 for 5 seconds, TSL1: Rated power x 2.5 for 5 seconds,
(Short time) SL1, SL2, SL3 SL1, SL2, SL3 | SL1, SL2, SLN2, SL3: Rated power x 5 for 5 seconds,
+0.5%: SLN2 +0.25%: SLN2 | SL1 (T.C.R.: +50/+75): Rated power x4 for 5 seconds
+1%: SLO7, TSL1,| +1%: SLO7, TSL1
Resistance *1%: SL07, TSL1, | +1%: SLO7, TSL1, 260°C + 5°C, 10 = 1 second

to Solder Heat

SL1, SL2, SL3

SL1, SL2, SL3

+0.5%: SLN2

+0.5%: SLN2

260°C + 5°C, 10~12 seconds

Rapid Change
of Temperature

+1%: SLO7, TSL1,
SL1, SL2, SL3

+0.5%: SLO7, TSLA,
SL1,SL2, SL3

-55°C (30 minutes), +150°C (30 minutes), 100 cycles

+0.5%: SLN2

+0.25%: SLN2

-55°C (15 minutes), +150°C (15 minutes), 1000 cycles

Moisture
Resistance

+2%: SLO7, TSL1,
SL1, SL2, SL3

+0.5%: SLO7, TSLA,
SL1,SL2, SL3

40°C = 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

+0.5%: SLN2

+0.25%: SLN2

85°C + 2°C, 85% +3%RH, 1000 hours, Rated power x 0.1

+2%: SLO7, TSL1,

Endurance at 70°C SL1, SL2, SL3 +1% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
+1%: SLN2
Low Temperature Exposure +0.5% +0.25% SLO7, TSL1, SL1, SL2, SL3: -55°C, 1 hour; SLN2: -65°C, 24 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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SL1,SL2

surface mount molded current sense resistors
=

= O\

KOA SPEER ELECTRONICS, INC.

features

e Surface mount type
* Flameproof UL94V0 molded polymer case

* Excellent dimension accuracy, mountability
and shock resistance

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

COMPLIANT

dimensions and construction

L Size Dimensions inches (mm)
w"e Code L w t a b c
—F{ L b SL1 .248+.012|.122+.008 | .075+.008 | .094+.008 | .047+.008 | .047+.012
t — (2512) (6.3+0.3) | (3.120.2) | (1.9+0.2) | (2.4+0.2) | (1.2+0.2) | (1.2+0.3)
v /I Electrode SL2 .453+.012|.276+.008 | .098+.008 | .197+.008 | .067+.008 | .102+.02
a (4527) (11.5+0.3) | (7.0£0.2) | (2.5%0.2) | (5.0£0.2) | (1.7%0.2) | (2.6%0.5)
|<—c->| Molded Resistive c
Resin  Element
Derating Curve
100 100
| N | N
8ok : 8ok :
@ ! ! ° 1 1
H E
Seoh : S 60y :
k] 1 1 - 1 1
2 1 1 1] 1 1
E 40 1 g 4015 ]
3 1 1 N 1 1
20 : 20H :
1 1 1 1
0 1 1 1 1
-60* -40 20 0 20 40 60“80 100 120 140 160 180 -60* -40 20 0 20 40 60 80*100 120 140 160 180
-55 70 -55 90
Ambient Temperature Terminal Part Temperature
(°C) )
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size
of 70°C or above, a power rating shall be derated or above, a power rating shall be derated in accordance with the derating curve.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.
ordering information
ISTII 1| | | T | | TE | | 10L0 llTl
Power Ratin Termination . Nominal
Type 9 Material Packaging Resistance Tolerance
SL 1:1W T: Sn TE: 7" embossed plastic +0.5%, +1%: 4 digits D: +0.5%
2: 2W For further information on +2%, +5%: 3 digits F: +1%
packaging please refer to All values less than 0.1Q J: 5%
Appendix A (100m) are expressed in mQ

with “L” as decimal

Ex: 2mQ = 2L00
0.1Q: R100; 5mQ: 5L0

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/19
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VEZ::O A\® SLL1, SL2

surface mount molded current sense resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Porer Rated Rated Resistance Range (Q)* T.C.R. n’::;‘::::; nlll}::i(:rl\l:lt:\ Operating
. . 5 Ambient | Terminal Part (ppm/°C) . Temp.
Designation | Rating Tem Temperature | D *0-5% | F:i#1% J: £5% Max Working Overload Range
P- pe! E24,E96*** | E24,E96*** |  E24 . Voltage Voltage 9
o 105m - | 105m - | 110m -
SL1 1w o 90°C ™ 1M 2oM +100 200V 400V 55°C 1o
+180°C
sL2 2w 90°C 365m ~ | 365m ~ | 3900, +100 500V 1000V

Rated voltage = \/Power Rating X Resistance Value or Max. working voltage, whichever is lower

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications
One-Pulse Limiting Electric Power

SL1 Thick Film SL2 Thick Film
£ 1,000,000 £ 1,000 The maximum applicable voltage is equal to the
% 100,000 % s max. overload voltage.
a i b S Please ask us about the resistance characteristic
§ 10000 === = e = SR S of continuous applied pulse.
o al i The pulse endurance values are not assured
2 2 values, so be sure to check the products on
E ‘g 10 actual equipment when you use them.
z z
2 g
© © 01 .01 A 1 10 100
Pulse Duration Pulse Duration
Thermal Resistance 4 i emperature Tu+AT=Hs The temperature of the resistor will
Type Rth (°C/W) Tu :Medium [=ts AT increase the same AT from the
SLA (Thick fil 14 T tLow Tu+AT=Hs standard terminal part temperature
( !c I m) 5 AT T regardiless of the ambient temperature

SL2 (Thick film) 6 §| TetaT=Hs when the same power is applied. This

(He. = AT T, is because there is hardly any heat
Rth_(H_S ts)/Power ) = dissipation from the resistor surface
Regarding the temperature rise, the value of the to the ambient air.
temperature varies per conditions and board for T
use since the temperature is measured under our Low High
measuring conditions. Please refer to us before use. <+—>

Terminal Part Temperature

Performance Characteristics

Requirement A R +%
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified o o

T.C.R. TCR. — +25°C/+125°C

Overload (Short time) +1% 1% Rated power x 5 for 5 seconds

Resistance to Solder Heat +1% 1% 260°C + 5°C, 10 = 1 second

Rapid Change of Temperature +1% +1% -55°C (30 minutes), +150°C (30 minutes), 100 cycles

Moisture Resistance +2% +0.5% 40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Endurance at 70°C +2% +0.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Low Temperature Exposure +0.5% +0.25% -55°C, 1 hour
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/22/19
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VEZ::OA " SLWO0O7, SLW1, SLN3, SLN5S

surface mount molded current sense resistors
=

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

e Surface mount type
* Flameproof UL94V0 molded polymer case

* Excellent dimension accuracy, mountability
and shock resistance

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L = Size Dimensions inches (mm)
W e Code L w t a b c
—f( (] b SLWO07 |.197+.012|.098+.008 |.067+.008 |.079+.008|.047+.008 |.035+.012
t \ — (2010) (5.0£0.3) | (2.5£0.2) | (1.7£0.2) | (2.0£0.2) | (0.9£0.2) | (1.2£0.3)
v Electrode SLW1 |.248+.012|.122+.008|.075+.008 | .094+.008 | .047+.008 | .047+.012

I(_ o a/l (2512) (6.3+0.3) | (3.1+0.2) | (1.9+0.2) | (2.4+0.2) | (1.2+0.2) | (1.2+0.3)
c Molded Resistive c

SLN3 .453+.012|.276+.008 | .094+.008 | .217+.008 | .063+.008 | .100+.016
(4527) (11.5+0.3) | (7.0£0.2) | (2.40.2) | (5.5+0.2) | (1.60.2) | (2.55+0.4)

SLN5 .453+.012|.276+.008 | .098+.008 | .217+.008 | .075+.008 | .100+.016
(4527) (11.5+0.3) | (7.0£0.2) | (2.5+0.2) | (5.5+0.2) | (1.9+0.2) |(2.55+0.4)

Resin  Element

ordering information

IleII 1| | | T | | TE || 10L0 IITII 7|5 |
Size & Power Termination . Nominal T.C.R.
Type Ratings Material Packaging Resistance Tolerance (x10/K)
SL WOo7: 1W T: Sn TE: Embossed plastic +0.5%, +1%: 4 digits D: +0.5% Nil: 0-150
SLN Wi1: 1.5W TED: 10" embossed plastic +5%: 3 digits F:+1% 0-200
3: 3W (SLNS5 only) All values less than J: 5% f:go(SLN:;/SLNS)
5: 7W For further information on 0.1Q (100m) are +110
packaging please refer to expressed in mW :180
Appendix A with “L” as decimal -

50: +50 (SLW1)
75: £75 (SLW1)

Ex: 2mQ = 2L00

applications and ratings

Part Power REEEEED AENEE () T.CR. Rated Operating
. . . D: +0.59 F: +19 . 459 (ppm/°C) Terminal Part Temperature
DeSIgnatlon Ratlng E24,+(E)956ﬁ* E24, Eggo*** J E';54A: Max. Temperature Range
SLWO07 1W _ 5m - 100m 0~200: R=<10mQ 125°C

0~150: R=>11mQ

+180: R=<13mQ

- . +100: R=>15mQ 5
SLw1 1.5W U S U <0 = 0L +75: 20m=<R=<100mQ 120°C

+50: 34.8m=<R=<100mQ

-55°C to +180°C

+110: R<10mQ

SLN3 3w 5m - 110m +75: R=>10mQ 105°C
o _ +110: R<10mQ o oM\ ** _REOS o,
SLN5 7W (5W) 3m - 200m +75: R=>10mQ 70°C (120°C) 65°C to +180°C
*5m, 6m, 7m, 8m, 9mQ also available inside resistance range
** In case the rated terminal part temperature of 120°C, the rated power shall be 5W *** SLWO7 offers only E24 series
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/19
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" SLWO7, SLW1, SLN3, SLN5S5

surface mount molded current sense resistors

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

T T 7 I
100
: IrSL‘W07.‘ SLW‘1, SLI‘\IS :\ 1 ‘
80 et ! 1 : *SL}I\H
T[T T
oy HH-SLN5 1 SwLNS*F\\ sLwoz
2 11 1 SLN3 1y N\ K
& 60— T T \\
° (AN | I 1
ﬁ 40—ty : 4 For resistors operated at a terminal part temperature of described for each size
R il ! D or above, a power rating shall be derated in accordance with the derating curve.
2 HE ! ) ' Please refer to “Introduction of the derating curve based on the terminal part
ol 1l i an temperature” in the beginning of our catalog before use.
-8

0 %0 -40 20 0 20 40 60*80100* 120 140 160 180
-65 -55 70 105 125
Terminal Part Temperature
C)

One-Pulse Limiting Electric Power

SLWo7 SLW1, SLN3, SLN5
The maximum applicable voltage is equal

to the max. overload voltage.

Please ask us about the resistance
characteristic of continuous applied pulse.

The pulse endurance values are not
assured values, so be sure to check the
products on actual equipment when you
use them.

One-Pulse Limiting Electric Power (W)
One-Pulse Limiting Electric Power (W)

1
.001 .01 A 1 10 100
Pulse Duration

.001 .01 A 1 10 100
Pulse Duration

Thermal Resistance

A Terminal Part Temperature The temperature of the resistor will

e B @ A SSCNV) Tu:High fpiii increase the same AT from the
SLwo? 22m T e [t AT=hs AT standard terminal part temperature
100m 78 ) regardlless of the ambient temperature
5m 16 Bl T tAT=Hs AT T« when the same power is applied. This
SLwi 20m 39 g is because there is hardly any heat
100m 59 §> AT Tu dissipation from the resistor surface
SLN3 Sm n to the ambient air.
11m 19 T
5m 1
SLN5 Tim 19 Low High
4“—>
200m 15

Terminal Part Temperature

Rth=(Hs-ts)/Power

Regarding the temperature rise, the value of the temperature varies
per conditions and board for use since the temperature is measured
under our measuring conditions. Please refer to us before use.

Performance Characteristics

Requirement A R +%

Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/+125°C
Overload ﬂjg 581;:,\/%7&"';\/ 1 ilé’ ZSSIEX’VO;EI'\_IVSW SLWO07: 3W for 5 seconds, SLW1: 5W for 5 seconds, SLW1 (T.C.R: +50/+75):
(Short time) ‘+é%_ .SLN5 ‘+d 5%'.SLN5 4W for 5 seconds, SLN3: 10W for 5 seconds, SLN5: 15W for 5 seconds
o o
Resistance 1 /‘é'L%\I,'YVOZ 1 /‘é'L\SAII':NOZ 260°C + 5°C, 10 + 1 second

to Solder Heat

+0.5%: SLN3, SLN5

+0.5%: SLN3, SLN5

260°C + 5°C, 10~12 seconds

+1%: SLWO07,

Rapid Change SLWA

+0.5%: SLWO07,
SLW1

-55°C (30 minutes), +150°C (30 minutes), 100 cycles

of Temperature £0.5%: SLN3, SLN5 | 20.3%: SLN3, SLN5 | -55°C (15 minutes), +150°C (15 minutes), 1000 cycles
O/ - o/ .

Moisture 2 /;I_va\:VOZ =1 /°S'|_va\1N07’ 40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Resistance £0.5%: £0.35%: SLN3: 85°C = 2°C, 85% RH, 1000 hours, 0.3W

SLN3, SLN5 SLN3, SLN5 SLN5: 85°C + 2°C, 85% RH, 1000 hours, 0.7W
Endurance of Rated Terminal 409, +1% Terminal part temperature: 125°C (SLW07), 120 °C (SLW1, SLN5: 5W), 105°C (SLN3),
Part Temperature e +1.2%: SLN5 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle, 70°C (SLN5: 7W)
Low Temperature Exposure +0.5% +0.25% SLWO07, SLW1: -55°C, 1 hour; SLN3, SLN5: -65°C, 24 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/11119
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VE;Z o A\® WK73S

wide terminal type flat chip resistors
KOA SPEER ELECTRONICS, INC. -

features COMPLIANT

* Wide-side termination (reverse-geometry)
type flat chip resistor

* High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance +0.5%

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

Type Dimensions inches (mm)
Lo L PP (Inch Size Code) L w c d t
/7 = 2A .049+.006 | .079+.006 | .012+.008 | .0142.008 | .022+.004
w Z|  (0508) |(1.25+0.15)| (2.00.15) | (0.3+0.2) | (0.35+0.2) | (0.55%0.1)
2B .063+.006 | .126+.008 | .012+.008 | .018+.006
= (0612) (1.6+0.15) | (3.2+0.2) | (0.3£0.2) |(0.45+0.15)
- Solder
= (—t— . Plating 2H .098+.006 | .197+.006 | .016+.008
t [g T Nting (1020) | (2.520.15) | (5.0+0.15) | (0.4+0.2) 0242004
o Resistive Electrode 2J .122:.006 | .181+.006 | .016+.008 | .030+.006 | (0.6+0.1)
f—d—| brotective | FIM (1218) | (3.1+0.15) | (4.6+0.15) | (0.4+0.2) |(0.75=0.15)
Coating  Geramic 3A .122+,006 | .252+.006 | .018+.008

(1225) | (3.1%0.15) | (6.340.15) | (0.45+0.2)

Deratlng Curve WK73S2B (1W), WK73S3A (2W)
[T
100 100 100
T N T \ T NN\
| | | 2J (100°C)— | | I\ |
i | Ml [ Rl T\
s | | s | | % . | 212, 3Aﬁ (9510)1—
e = I a = 2A, 2B, 2H, 3A (125°C) ‘\\ ol 2B, 3A (115°C)-H—1 \\
e |l | g 1l | e |l I
® 4 ® 4
& 7] | & [ | & 4] Il
° | | ° | | =l I
20 20
| | | | \\ 2 1
oll | oLl | old I
60 40 20 0 20 40 60480 100 120 140 4160  -60* -40 -20 O 20 40 60 80 100 120* 140 *160 60 -40 20 0 20 40 60 80 “100 120140 “160
-55 70 155 -55 125 155 -55 95 115 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
) () (°C)
For resistors operated at an ambient temperature For resistors operated terminal temperature of described for each size or above, a power rating
of 70°C or above, a power rating shall be derated shall be derated in accordance with the derating curve above.
in accordance with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” in the

beginning of our catalog before use.
- - - If you want to use at rated power (*1), use derating curves based on the terminal part temperature
ordering information o the right side graph.

| wk73s | | 2J | | T | | TE | | 33L0 | | F |
T si Termination Packaqi Nominal Resistance
ype o Material gcxaging Resistance Tolerance
WK73S New 2A: 1W T: Sn TD: 0508, 0612: 7" 4mm pitch +1%: 3 significant figures + 1 D: +0.5%
2B: 0.75W, 1W punched paper multiplier “R” indicates decimal F:+1%
oH: 1W TE: ;92&;@;; 256158:tic on value <100Q e +5%
2J: 1W . P +5%: 2 significant figures + 1
: For further information on multiplier “R” indicates decimal
3A: 1.5W, 2W packaging, please refer to on values <10Q
Appendix A
All values less than 0.1Q (100mQ)
are expressed in mQ with “L” as
decimal.
Ex: 33mQ, 1% = 33L0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/19

m KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



WK73S

wide terminal type flat chip resistors

KOA SPEER ELECTRONICS, INC.
applications and ratings

Part Pover Rated Rated TCR Resistance Range (Q) Maximum Maximum Operating
. . = Ambient (Terminal Part| Payayeld Working Overload Temp.
pESuieton geting Temp. Temp. ORI0URY E?;A?IES-%G E-::;é/fss JEt_gZ"' Voltage Voltage Range
= +100 — 1-9.76 1-9.1
= WK73S2A 1.0W! — 125°C 0~+200 — 30m - 976m 30m - 910m 200V 400V
0~+300 — 20m - 29.4m 20m - 27m
+800 — — 10m - 27m
0.75W 70°C 125°C +200 = 30m - 422m 30m - 390m
+100 430m - 9.76 430m - 9.76 430m - 9.1
RURZESZE +800 — — 10m - 27m 200V 400v
1.0w! — 115°C +200 — 30m - 422m 30m - 390m
+100 430m - 9.76 430m - 9.76 430m - 9.1
+800 — = 10m - 24m -55°C
WK73S2H 1.0W 70°C 125°C +200 — 27m - 215m 27m - 200m 200V 400V toc
+100 = 220m - 9.76 220m - 9.1 +155°C
+800 — — 10m - 30m
WK73S2J 1.0W 70°C 100°C +200 — 33m - 237m 33m - 220m 200V 400V
+100 — 240m - 9.76 240m - 9.1
+800 = — 10m - 20m
15W 70°C 125°C +300 — 22m - 32.4m 22m - 30m
+200 — 33m - 357m 33m - 330m
+100 = 360m - 9.76 360m - 9.1
200V 400V
WK73S3A +800 — — 10m - 20m
2 oW’ _ 115°C +300 — 22m - 32.4m 22m - 30m
+200 — 33m - 357m 33m - 330m
+100 — 360m - 9.76 360m - 9.1

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower
' If you want to use at rated power use derating curves based on the terminal part temperature on the right side graph located on previous page.
If any questions arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature”, please give priority to the

“Rated Terminal Part Temperature.” For more details refer to the “Introduction of the derating curves based on the terminal part temperature” in
the beginning of the catalog

Temperature Rise
WK73S 2A-2B 1J

140 }

One-Pulse Limiting Electric Power
WK73S 2A-3A

WK?73S 2H-3A

140 }

1000

120

120

100

100 100

80

80

%
=

\

60 60

A\\\

oz

40
20

40
20

=

Temperature Rise (°C)
Temperature Rise (°C)

One-Pulse Limiting Electric Power (W)

~1 |

10 20 30 40

0 10 20 30 40 50 60 70 80 90 100 0 50 60 70 80 90 100

Power Rating Power Rating Pulse Duration
(ms)

(%)

(%)

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature
is measured under our measuring conditions.

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm
Cu foil thickness: 35pum

The maximum applicable voltage is equal to the max.
overload voltage. Please contact factory for resistance
characteristics of continuous applied pulse.

(@: Hot spot
. - - 2): Terminal
environmental applications [ 4
Performance Characteristics
Requirement A R (%+0.005Q)
Par Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
. o WK73S2A (1W), WK73S2B (1W), WK73S3A (2W): Rated voltage x2.0 for

Overload (Short time) +2% +0.2% 5 seconds. WK7S2B, S2H, S2J, S3A: Rated voltage x2.5 for 3 seconds

Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second

Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm

Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes), +155°C (30 minutes), 5 cycles

Moisture Resistance +2% +0.2% 40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Endurance at 70°C +2% +0.2% 70°C = 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

. +2%: WK73S (+5%) +0.5%: WK73S (+5%) o
High Temperature Exposure +1%: all others £0.2%: all others +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/25/19
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—Oa\ . WK738

KOA SPEER ELECTRONICS, INC.

higher power, wide terminal type flat
chip resistors

features R(E)ILF—I%

* Wide-side termination (reverse-geometry) COMPLIANT
type flat chip resistor

* High reliability and performance with T.C.R.
+100 x 109K, resistance tolerance +1%

- * Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
. f Pb-glass contained in electrode, resistor element and glass.
* AEC-Q200 Qualified

dimensions and construction

L
Jrare e’ Type Dimensions inches (mm)

7 (Inch Size Code) L w c d t
w
/ / 2B15 .063+.006 | .126+.008 | .012+.008 | .018+.006

/ — (0612) | (1.6+0.15) | (3.2+0.2) | (03+0.2) |(0.45+0.15)
‘e Pl

~ Ni 2H2 .098=.006 | .197+.006 | .016+.008 .024+.004
o Plating (1020) | (2.5+0.15) | (5.0+0.15) | (0.4+0.2) (0.6+0.1)
Resistive Electrode (8:;21005)?)
Fil /0%l
grotectwe o 3A3 | .122+.006 | .252+.006 | .018+.008
oating - Geramic (1225) | (3.120.15) | (6.3+0.15) | (0.45+0.2)

Derating Curve

100

N

®
o

@
=]

|

I

: For resistors operated terminal temperature of described for each size or above,
I a power rating shall be derated in accordance with the derating curve above.
|

|

|

|

N
o

Please refer to “Introduction of the derating curve based on the terminal part
temperature” in the beginning of our catalog before use.

% Rated Power

n
o

I
|
I
|
|
|
|
|
|
|
X

»Ho

-60* -40 20 0 20 40 60 80 *100120 140 “160
-55 95 155

Terminal Part Temperature
(°c)

ordering information

| wk73s | | 2H2 | | T | | TE | | 33L0 | | F |
T si Termination Packaqi Nominal Resistance
ype o Material gcxaging Resistance Tolerance
WK73S 2B15: 1.5W T: Sn TD: 0612: 7" 4mm pitch +0.5%, £1%: 3 significant figures D: +0.5%
oH2: oW punched paper + 1 multiplier “R” indicates decimal F:+1%
TE: 1020, 1225: 7" 4mm pitch on value <100Q
3A3: 3W : J: +5%
embos.sed plas'tlc +5%: 2 significant figures + 1
For further information on multiplier “R” indicates decimal
packaging, please refer to on values <10Q
Appendix A
All values less than 0.1Q (100mQ)
are expressed in mQ with “L” as
decimal.
Ex: 33mQ, 1% = 33L0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/25/18
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WK73S

higher power, wide terminal type flat
chip resistors

—Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Rated Resistance Range (Q) Maximum | Maximum | Operating
i s Terminal [EEH Workin Overload Temp.
P ERIE) Part Temp. BT EI?; 4‘?/236 E-IZ::;I;)/:"QG J;_ gZ" Voltageg Voltage Rangpe
+100 430m - 9.76 430m - 9.76 430m - 9.1
WK73S2B15 1.5W 95°C +200 — 30m - 422m 30m - 390m 200V 400V
+800 — — 10m - 27m
+100 — 220m - 9.76 220m - 9.1 .
WK73S2H2 | 20w -, 2200 — 27m-215m | 27m-200m | 200V 400V '5t500
+800 — — 10m - 24m +155°C
+100 — 360m - 9.76 360m - 9.1
o +200 — 33m - 357m 33m - 330m
WK73S3A3 3.0W 95°C 2300 — 2om - 32.4m 25m - 30m 200V 400V
+800 — — 10m - 20m

Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Temperature Rise

One-Pulse Limiting Electric Power

WK73S 2A-2B 1J WK73S 2H-3A _

s

140 { 140 { =
120 o 120 " :
5 B 5 2H/2J 8
< 100 s 2 100 3A ©
@ 2B @ 2H/2J £
@ g o g
T g T g Z u
5 o P 5 o 50 2
5 2 g — £
s 40 g 40 J
) —“‘ ] k]
= 20 = 20 3
¢

0" 10 20 30 40 50 60 70 80 90 100 0" 10 20 30 40 50 60 70 80 90 100 S

Power Rating

(%)

Regarding the temperature rise, the value of the temperature
varies per conditions and board for use since the temperature

is measured under our measuri

ng conditions.

Performance Characteristics

Power Rating

(%)

Measurement condition
Room temperature: 25°C
PCB: FR-4t = 1.6mm

Cu foil thickness: 35pm

(D: Hot spot

@: Terminal

N

1000

100

WK73S 2A-3A

Pulse Duration

100

1000

The maximum applicable voltage is equal to the max.
overload voltage. Please contact factory for resistance
characteristics of continuous applied pulse.

Requirement A R +(%+0.005Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
TCR. Within spacifiad — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated voltage x 2.0 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C = 5°C, 10 seconds = 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +0.5% +0.3% -55°C (30 minutes)/ +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +0.2% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature +2%: J (£5%) +0.5%: J (£5%) o
Exposure +1%: all others | +0.2%: all others +155°C, 1000 hours

Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/25119
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O\ — WU73

wide terminal type low resistance, low T.C.R
KOA SPEER ELECTRONICS, INC. flat chip resistors

features R(E)I—U\I%

* Wide terminal type flat chip resistor COMPLIANT
* High reliability and performance with T.C.R.
+75 x 10°/K, resistance tolerance +1%
* Suitable for flow and reflow solderings
* This product meets EU RoHS requirements.
EU RoHS regulation is not intended for Pb-glass
contained in electrode, resistor element and glass.

* AEC-Q200 Qualified

dimensions and construction

L

< S Type Dimensions inches (imm)
4 (Inch Size Code) L w c d t
.004
2B .063+.006 |.1262 012 | .016+.008 | .018+.006 | .024+.004

(0612) (1.6+0.15) (0.4+0.2) |(0.45+0.15)| (0.6+0.1)

(3.2« 03)

Ceramic Substrate

+.004
2B15 .063+.006 |.126+ -.012 | .016+.008 | .018+.006 | .024+.004
(0612) (1.6+0.15) 3.2+ 03) (0.4£0.2) |(0.45+0.15)| (0.6+0.1)

t Ni Plating
l9,] Protective Resistive Inner
Coating ~ Film Electrode
Derating Curve WU73 2B15 (1.5W)
100 100 100
| | | N
| :\ | I’\ | |
80 I 80 I 80 I
] ] ]
s |l | z |l | \
o 60 [ < 607 | § o0 : :
2 | 2 | B2 |
e 0] | & 07 | € 40 |
B3 B3 X
° | | ° | | ° | |
2o | 2o | 20 |
oll | oll | oll |
60 -40 20 0 20 40 60480 100 120 140 160 60 -40 20 0 20 40 60 80 100 *120 140 “160  -60° -40 20 O 20 40 60 80 “100 120 140 *160
-55 70 155 -55 115 155 -55 95 155
Ambient Temperature Terminal Part Temperature Terminal Part Temperature
(C) (°C) (°C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above, the power
of 70°C or above, the power rating shall be derated  rating shall be derated in accordance with the above derating curve.
in accordance with the above derating curve. Please refer to the “Introduction of the derating curves based on terminal part temperature” in the
beginning of the catalog.
ordering information
| Wu73 | | 2B | | T | | TD | | 10L0 | | F
T si Termination Packaaqi Nominal Resistance
YEE 43 Material acxaging Resistance Tolerance
WU73 2B: 1W T:Sn TD: 7" 4mm pitch 4 digits: all values F: +1%
2B15: 1.5W punched paper less than 100mQ are
For further information on expressed in mQ with "
packaging, please refer to as decimal. Ex: 10mQ =
Appendix A 10LO
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 71919
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ZON Wu73

wide terminal type low resistance, low T.C.R
KOA SPEER ELECTRONICS, INC. flat chip resistors

applications and ratings

Rated Rated Resistance - Operating
DesiFg; ?\r;tion :::i":gr Ambient Terminal Part ();I’ 1%:;K) Range (Q) Br%?::taan";e Temperature

Temperature | Temperature E-24, 25m, 50m Range
+100 10m~12m

o, o . -55°C to

Wu732B 1.0W 70°C 115°C +75 13m~27m F:+1% +155°C
+100 30m~100m
+100 10m~12m

° 40 -55°C to

WUuU732B15 1.5W — 95°C +75 13m~27m F:+1% +155°C
+100 30m~100m

Rated voltage = VPower rating x resistance value

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
WU73 2B WU73 2B/2B15
] S 1000
140 ‘ 5
o 160 2B15 2
% 140 2315 E 750
2 120 28 E
= : w
g 60 — L E
g 1 :
= 40 — 2 250
20 n&;
0 10 20 30 40 50 60 70 80 90 100 S ot ot 1 100 1000
Power Rating Pulse Duration
(%)
Regarding the temperature rise, the value of the temperature Measurement condiion The maximum applicable voltage is equal to the max.
varies per conditions and board for use since the temperature  poa. Frs - 1.6mm overload voltage. Please contact factory for resistance
is measured under our measuring conditions. Cu foil thickness: 35um characteristics of continuous applied pulse.
(D: Hot spot
@: Terminal
[ ]
Performance Characteristics
Requirement A R %(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.2% Rated Voltage x 2 for 5 seconds
Resistance to Solder Heat +1% +0.2% 260°C + 5°C, 10 seconds + 1 second
Bending Test +1% +0.1% Holding point 90mm, Bending 1 time, Bending 5mm
Rapid Change of Temperature +2% +0.3% -55°C (30 minutes), +125°C (30 minutes), 1000 cycles
Moisture Resistance +2% +0.1% 40°C = 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +0.2% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.1% +155°C, 1000 hours
Additional environmental applications can also be found at www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217119
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KOA SPEER ELECTRONICS, INC.

UR73V

low resistance, low T.C.R. flat chip resistor

% Rated Power

UR73VD

Protective
Coating

Resistive Inner
Film

Ceramic
Substrate

Electrode

Ni
Plating

Parme

L
/«—67/

Ceramic
Substrate Coating

Derating Curve

Resistive  Inner

ilm Electrode

Protective

100

®
o

| I
'\ 2A 0.5W

[}
=}

IS
o

n
=)

ol

-60* -40 -20
-55

0

20 40

Solder
Plating

Ni
Plating

60 “ 80 100 120 140 “160
70 155

Ambient Temperature
C)

For resistors operated at an ambient temperature of 70°C or
above, the power rating shall be derated in accordance with

the above derating curve.

ordering information

features

——

COMPLIANT

* Current detecting resistors for power supplies,
motor circuits, etc.

* Low resistance (100mQ or under) and high accuracy
(£1%) for current detection

* High reliability and performance with T.C.R. £75x10%/K
* Suitable for flow and reflow solderings

* Products will meet EU RoHS requirements
* AEC-Q200 qualified

Size |Resistance Dimensions inches (mm)
Code | Range (Q) L w c d t
1028+.008
URTSVD | 10m~16m| 579. 008|.049:.008|.0162.008| (07202 | 004004
(2.0£0.2) | (1.25+0.2)| (0.4+0.2) | .024=.008 | (0.6+0.1
(0805) 18m~36m (0.6+0.2) ( )
URT73V 2A .079+.008.049+.008|.016+.008| .016:.008 |.024+.004
(0805) |39M~100m|"2 020.2) | (1.25+0.2)| (0.4x0.2) | (0.4x0.2) | (0.6+0.1)
1049008
10m~13m (1.25+0.2)
1045008
URZgVD 15m~16m| 156+ 008 |.063+.008|.016+.012| (1.1520.2) | .024+.004
(3.2+0.2) | (1.6+0.2) | (0.4+0.3) | 043+.008 | (0.6+0.1)
(1206) |18m-~20m (1120.2)
.039:.008
22m-~27m (1.00.2)
039:.012
UR73V 30m~33m (1.0+0.3) o0
8 |36m-30m|-126+.008|.063:.008| 035=012 | 016 “004 | 024+.004
(1206) (3.2+0.2) | (1.6£0.2) | (0.9%03) | (4 +02) (0.6+0.1)
0262012 0
43m-~100m (0.6520.3)
100
[
8 | 2A05W (100° CN\ I’\
| 2805W(1250 I\I\
g |l 2B 1W (110°C) |\1\
% 60 | | \\\
gl L
& O[] Tl \
= [l
207 [l
oll ]l
- -40 -20 0 20 40 60

Terminal Part Temperature
C)

80 100 “120* 140
110 125 1

“160
55

For resistors operated at a terminal part temperature of described for each size or above,
the power rating shall be derated in accordance with the above derating curve.

Please refer to “Introduction of the derating curve based on the terminal part temperature

in the beginning of our catalog prior use.

»

| UR73V. | | 2B | | T | | TD | | 30L0 | | F |
T Power Termination Packagi Nominal Tol
ype Rating Material Seaging Resistance RIS
UR73V 2A: 0.5W T: Sn TD: 4mm pitch “R” indicates decimal on values = F: £1%
UR73VD: 2B: 0.5W punch paper 100mQ Ex: R100 = 100mQ
Face-down New 2B: 1W “L” indicates decimal on values

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

<100m&Q Ex: 10LO = 10mQ

11/25/19
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VE:::OA‘\® UR73V

low resistance, low T.C.R. flat chip resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

. Rated Rated Resistance Range g Operating
Desranr;tion I;c;\;\;ﬁr Ambient Terminal (; ico-'s?k) Q) F_lres;lstance Temperature
9 9 Temperature | Temperature E24 & 25m, 50m O erance Range
UR73V 2A 0.5W 70°C 100°C +75 39m~100m
+75 15m~36m
UR73VD 2A 0.5W 70°C 100°C 0~+150 12m~13m
0~+250 10m~11m
+75 33m~75m
0.5W 70° 125° _EE©
0°C 5°C +100 30m, 82m~100m 55°C
UR73V 2B F: +1% to
+75 33m~75m 155°C
New 1W** — 95°C +
+100 30m, 82m~100m
0.5W . . 0~+250 10m~11m
’ 70°C 125°C +75 12m~27m
UR73VD 2B
New 1W** 95°C 0~+250 10m, 11m
T +75 12m~27m

* Rated voltage = \[Power Rating X Resistance Value
** Please keep the resistor operating according to the derating curve of the terminal part temperature based on the specified power rating.

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority
to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part
temperature” in the beginning of the catalog.

environmental applications

Temperature Rise One-Pulse Limiting Electric Power
UR73VD 2A-2B UR73V 2A-2B _ UR73V/UR73VD 2A-2B
o | -
2B g il il
5w 2 a £ s e A |
g 2 8 2 i
2 SEa, === i |
S 40 o 50 u N
g s g . — 2 S
£ 30 g 40 = =
g Zad g L N ™
E 20 E 20 $ i I
= 10 LT H %
) T
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 g A 1 10 100 ‘ 1000
Power Rating Power Rating Pulse Duration
(%) (%)
Regarding the temperature rise, the value of the 32755;/9"( onaion UR73VD The maximum applicable voltage is equal
temperature varies per conditions and board for Room temperaturs: 25-C B ores o to the max. overload voltage. Please
use since the temperature is measured under our e G o contact factory for resistance characteristics
measuring conditions. ot spot e of continuous applied pulse.
@; erminal / (2: Terminal
P g [ ]
Performance Characteristics
Requirement A R #(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. W'“"? épsc'f'ed — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C + 5°C, 10 + 1 second
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C = 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +1% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +155°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217119
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UR73

current sensing chip resistor

O\

KOA SPEER ELECTRONICS, INC.

features

* Very low resistance, high precision reliability
* Utilization of thick film
* Low T.C.R. achieved (100 ppm/°C)

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

COMPLIANT

dimensions and construction
UR73

Parme /Fa 5 Size |Resistance Dimensions inches (mm)
f Code | Range (Q) L w h a b
W +.004 +.004
7//r DIE |, . |939 “o0s| 020 Zogo| 016:.002] .010+.004].012+.004
(0402) (1.0 791 ) | (0.5 +0-L) | (0.4+0.05)| (0.25+0.1)| (0.3+0.1)
L Platmg -0.05 -0.05
e ??s's“ve ERode D14 | 10m-27m | 063z 008|031 064 | 022,004 | 0142.004| (0.3550.1)
Geramic (0603) [30m ~ 100m| (1.6+0.2) 0.8 +0: 15) (0.5+0.1) |(0.35+0.1) _(%13454_:8%1
UR73D Parme L e 024+.008
D2A | 10m ~16m | 079+.008|.049+.008|.022:.004|.016+.008| (0.6+0.2)
(0805) [ 18m~30m | (2.0+0.2) |(1.25+0.2) | (0.55+0.1) | (0.4+0.2) | .02=.008
(0.5+0.2)
4! Solder 012 *+ 008
h N lating 2A 33m ~ 100m| -079+.008| .049+.008) .02+.004 | .016+.008| * -.004
| Plating (0805) (2.0+0.2) | (1.25+0.2)| (0.55+0.1)| (0.4+0.2) | (0.3 *02)
’-—b—»‘ Resistive  Inner -0.1
Film Electrode
Ceramic ~ Protective .039+.008
Substrate Coating D2B | 10m ~ 16m |.126+.008|.063+.008|.024+.004|.020+.008| (1.0+0.2)
) (1206) | 18m-~27m | (3.20.2) | (1.6+0.2) | (0.6+0.1) | (0.50.2) | 031=.008
Derating Curve 0.8+0.2)
oo himEr T re— 2B 1262.008|.063+.008| .024.004.020+.012| 016 "304
oy l'\ et éiﬁ%&%”sx?ﬁ’é’ﬁm (1206) [30M~100MI"3510.2) | (1.6:0.2) | (0.6:0.1) | (0.5:0.3) | (0.4 +02)
e i 1\ Pl | oS o
< 6077 I & sof—— " I\
E | | E | 11 .063+.012
g [ \ E O] i\ | D2H | 10m~30m | 197:.008|.098+.008|.026+.004(.026+.012| (1.6=0.3)
* ol I * ol i (2010) (33m~100m| (5.0+0.2) | (2.5+0.2) | (0.65+0.1) | (0.65+0.3) | .026+.012
| | | i (0.65+0.3)
-%(_)5‘5 -40 20 O 20 40 60 7‘080 100 12[1);5 140 —%O‘ -40 20 0 20 40 60 30‘98;\0012?; 140 079i012
AmbientTemporaurs - Terminal Part Tomporaturs D3A | 10m-30m | 548+ 008|.122+.008|.024+.004|.031+.012| (2.0£0.3)
, o , , ‘o , (2512) (33m~100m| (6.30.2) | (3.10.2) | (0.60.1) | (0.8+0.3) | .031+.012
For resistors operated at an ambient For resistors operated at a terminal (0.8+0.3)
temperature of 70°C or above, a power part temperature of described for each
rating shall be derated in accordance  size or above, a power rating shall be derated in accordance with the derating curve.
with the above derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature”
in the beginning of our catalog prior use.
ordering information
| UR73 | | 2A | | T | D | | R100 | | F |
| | | |
Power Termination o Nominal '
Type Rating Material Packaging Resistance Tolerance
UR73 1E: 0.125W T: Sn TP: 2mm pitch “R” indicates decimal on F: +1%
UR73D 1J: 0.25W punch paper values = 100mQ
) (1B Ex: R100 = 100mQ
2A: 0.33W " L .
oB: 0.5W TD: 7" punched “L” indicates decimal on
T paper tape values <100mQ
2H: 0.75W (14, 2A,28B) Ex: 10L0 = 10mQ
3A: 1W TE: 7" embossed plastic
For further information on packaging, please refer to Appendix A. (2H, 3A)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/08/18
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UR73

KOA SPEER ELECTRONICS, INC.

applications and ratings

current sensing chip resistor

Part Power Rated Rated T.C.R. Resistance Range Operating
" . i Ambient Terminal (ppm/°C) Temperature
Designation Rating F (x1%) E-24,
Temperature Part Temp. Max. 25mQ, 50mQ Range
UR73D1E 1/8W (.125W 70°C £109 303 - 100me2
( ) B +500 24mQ - 27mQ
+100 47mQ - 100mQ
UR73D1J 1/4W (.25W) 70°C 80°C +200 30mQ - 43mQ
+300 10mQ - 27mQ
UR73D2A 1/3W (.33W) 70°C 90°C +250 10mQ - 30mQ
UR732A 1/3W (.33W 70°C 100°C 2100 A7 - 100me2 -55°C
(:33W) +250 33mQ - 43mQ to
UR73D2B 1/2W (.5W) 70°C 85°C +200 10mQ - 27mQ +125°C
+100 47mQ - 100mQ
UR732B 1/2W (.5W) 70°C 85°C
+200 30mQ - 43mQ
+250 10mQ - 30mQ
UR73D2H 3/4W (.75W) 70°C 90°C
+100 33mQ - 100mQ
+250 10mQ - 30mQ
UR73D3A 1W (1W) 70°C 95°C
+100 33mQ - 100mQ

Rated voltage = VPeR

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

environmental applications

Temperature Rise

One-Pulse Limiting Electric Power

UR73/UR73D 1J-2B

£ 1000 = ==t
UR73VD 1E-2A UR73VD 2B-3A UR73 2A-2B 3 =
2 N il i
40 2 (1) 100 0 28(1) € 4o &
wa 3A(1) 60 g = ~
o 7 JIE() O 80 2H (1) [y 28(2) E q
< 30 Z 2A@) < YENC] < 2A(1)_| b
Py 7 1@ Py ., 2H (2) o 50 7 o 10
o ? /41E @) o v/, 28(1) @2 ?, <
[ LA @ 60 Z T 4 2A(2) s
2 20 e e 0 Jme e Ve E PSS
2 4 2 /2 - 2 30 2 pr} 1 NN Lo
g g 40 T g A 3 =
g 1o Zd & 721 g 2 e g i
8 g 20 Z BN A 2 01 (I LTI
Z Z ° 001 .01 Kl 110 100 1000
% 25 50 75 100 % 25 50 75 100 % 25 50 75 100 Pulse Duration
% Rated Power % Rated Power % Rated Power
UR73/UR73D 2H-3A
£ 10000
Regarding the temperature rise, the value of the temperature varies per conditions and board for g CH i i
use since the temperature is measured under our measuring conditions. € o0 ] I [l [l
e = 5 T |
UR73 UR73D 8 s i i
Measurement condition Measurement condition u 100
Room temperature: 25°C Room temperature: 25°C 2
PCB: FR-4t = 1.6mm PCB: FR-4t = 1.6mm Z
Cu foil thickness: 35um Cu foil thickness: 35um The maximum app|icab|e Vo|tage is equa| g ¥ N
(©:Hot spot @ Hot spot to the max. overload voltage. Please g A
H H*"Te""i"a‘ @: Terminal contact factory for resistance characteristics %
. . o .
of continuous applied pulse. 5 T L T 55100
Performance Characteristics Pulze may o
Requirement A R +(%+0.005Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within spacified — +25°C/455°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.3% 260°C + 5°C, 10 + 1 second
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Moisture Resistance +2% +1% 40°C + 2°C, 90%~95%RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2% +1% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +125°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/25/18
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SR73

50jo tolerance thick film
current sense resistor

RolIS

COMPLIANT

VE:::OA\® lo-ohm 0.56Io, 1°lo, 29I0,

KOA SPEER ELECTRONICS, INC.

features

e Products with lead-free terminations
meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained
in electrode, resistor element and glass.

* AEC-Q200 Quialified: 0402 (1E), 0603 (1J), 0805 (2A),
1206 (2B), 1210 (2E), 2010 (2H/W2H), 2512 (3A/W3A)

Type Dimensions inches (mm)
(Inch Size Code) L w c d t
1H (0201) | @000 | 0aoos | (0100 | indssinos | io23sinod
dimensions and construction 039155 | 0253 01£004 | .01£004 | .0142.002
1E (0402) | ., w01 |5l | (025:01) | (0.25:01) | (0.35x0.05)
L 063:.008 | 0317088 | 014004 | .014:.004 | .018:.004
praree —c— 1J(0603) | 1602 | (sea1s) | 035:01) | 03500 | (045:01)
) / 079:.008 | .049:.004 | .016x008 | 012703 .02+.004
W 2A (0805) | ‘20:02) | (125:0.0) | (0402) | (p3+02) | (0.520.1)
Solder .063=.008
T/ s / Splder 2B (1206) | | 2c0n | (10:02) e vt
Ni 2E (1210) (3.2+0.2) '102f'008 . ~004
t Plating (2.60.2) (0.4 +8.$)
|<—d *>| Protective Resistive Inner 21 (2079 259 5i'003)8 '(()29 gibog)s 026+.006
.0=0. .520. 026+
Coating Film Electrode W2H (2010) ex 02 | (65015 | BEE%
Ceramic 016 +008
Substrate SA(2512) | 545,008 | .122:008 (0.4 +f;.°z°)“
(6.3+0.2) (3.1x0.2) 401
W3A (2512) iD35019
ordering information
[ srR73 | [ 2B | | T | | D | | 1R00 | | F |
Type Size Teﬂ:{gﬂg?n Packaging Rgggtg‘:ée Tolerance
1H T: Sn TC: 0201 only: 7" 2mm pitch pressed +2%, +5%: 2 significant figures D: +0.5%
1E L: SnPb (1E, paper (TC: 10,000 pes/reel, + 1 multiplier “R” indicates F: +1%
14 1J, 2A, 2(B’ 2F, TCM: 15,000 pesireel) decimal on value <10Q G'+2°/:
oA 2H, 3A) TPL:0402 only: 2mm pitch punch paper +1%: 3 significant figures J-._ o
G: Au (1J, 2A, 2B: TP: 0402, 0603, 0805: 7" 2mm pitch +1 muItipIier “R” indicates 1 5%
2B 0.1Q - 10Q - punch paper decimal on value <100Q
2E i TD: 0603, 0805, 1206, 1210: 7" 4mm
contact factory) pitch punched paper All values less than 0.1Q
WaH TE: 0805, 1206, 1210, 2010 & 2512 (100m<2) are expressed in
W3A 7" embossed plastic mQ with “L” as decimal
2H For further information on packaging, please %’Ezmgle' 20m@ = 20L
3A refer to Appendix A (3-digit)
applications and ratings
Part Power Rated Rated T.C.R. Resistance Range
Designation* ga.;gl% Ag';’r:e“t P"a'f_:"}'::' (pmf‘ C) | E24,E-96 | E-24, E-96 E-24 E-24
P- P- : (Dx0.5%) | (F1%)** (G£2%) (J£5%)
SR731H . 0 ~ +400 _ 10 - 100" _ 0.27Q - 10Q
(0201) 0.1W 70°C - 0 ~ +500 — 0.18Q - 0.24Q
SR731E +200 0510 - 100™ 0.51Q - 100 0.510 - 10Q
(0402) 1/6W (.166W) 70°C 125°C +300 — o.fn - 0.11179** o?n - 0.41179 0.59 - o.gg
+500 0.19-0.180" 0.1Q-0.180 0.19-0.180
SR731J 1/5W (.2W) 70°C 125°C +200 — 1.02Q - 10Q 1.1Q - 10Q 1.1Q - 10Q
(0603) New 1/4W (.25W) 70°C 125°C +200 — 01Q-1Q 01Q-1Q 0.1Q-1Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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— ®
= O\ SR
= lo-ohm 0.509]o, 1%l0, 2°]0, 5%lo tolerance thick film

KOA SPEER ELECTRONICS, INC. current sense resistor

applications and ratings (continued)

Part Power Rated Rated T.C.R. Resistance Range
Designation* oaring Amblent | Terminal | (PP/C) | E£.04,E-96 | E-24,E-96 | E-24 E-24
p- p- . (D20.5%) | (F£1%)** (G£2%) (J£5%)
+100 0.15Q - 10Q 0.1Q - 10Q — —
o o 200 — — 0.1Q - 10Q 0.19 - 10Q
1/3W (.33W) 70°C 125°C 2500 — — — 0.051Q - 0.0910
SR732A +800 — — — 0.030Q - 0.047Q
(0805) +100 0.15Q - 10Q 0.1Q - 10Q — —
o £200 — — 0.1Q - 10Q 0.1Q - 10Q
12W (.5W") - 105°C £500 — — — 00510 - 0,0910
+800 — — — 0.030Q - 0.047Q
100 0.15Q - 10Q 0.1Q-10Q = =
a g 200 — — 0.1Q - 10Q 0.1Q - 10Q
1/3W (.33W) 70°C 125°C 500 — — — 0.056% - 0.0910
SR732B +800 — — — 0.030Q - 0.051Q
(1206) +100 0.15Q - 10Q 0.1Q - 10Q — —
o £200 — — 0.1Q-10Q 0.1 -10Q
12W (.5W?) — 110°C £500 — — — 0.056Q - 0.0910
+800 — — — 0.030Q - 0.051Q
+100 — 0.1Q - 10Q = =
o o 200 — — 0.1Q - 10Q 0.047Q - 10Q
1/2W (.5W) 70°C 125°C 2500 — — — 0.0360 - 0.0430
SR732E +1000 — — — 0.024Q - 0.033Q
(1210) +100 — 0.1Q - 10Q — —
o 200 — — 0.1Q - 10Q 0.047Q - 10Q
2/3W (.66W") — 110°C 2500 — — — 0.0360 - 0.0430
1000 — — — 0.024Q - 0.033Q
SR732H/W2H +100 = 0.1Q-10Q = =
a g 200 — — 0.1Q - 10Q 0.1 - 10Q
(2010) 3/4W (.75W) 70°C 125°C 500 — — — 0.056Q - 0.0910
+800 — — — 0.033Q - 0.051Q
SR733 3A 100 — 0.1Q - 10Q — —
A/W o o 200 — — 0.1Q - 10Q 0.1Q - 10Q
(2512) 1w 70°C 125°C +500 — — — 0.056Q - 0.0910
+800 — — — 0.039Q - 0.051Q
* Parentheses indicate EIA package size codes. **1H, 1E (F: £1%) E-24 values only. Operating Temp: -55C to +125°C (SR731H only), -55°C to +150°C

If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give priority to the “Rated Terminal
Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.
"Prior to use, refer to the “Higher Power Ratings” in the beginning of catalog. Rated voltage = VPower rating x resistance value or max. working voltage, whichever is lower

environmental applications

Derating Curve SR73 2A (0.5W), SR73 2B (0.5W), SR73 2E (0.66W)
[

1007 100 I 100
| :\ | 1E: o1ssw (125°% C) |l\ | N\
80 80 1J: 0.20W (125°C) 80
5 | I 1E,1J ] 2A:033W (125°C) | | I
2 | | 2A: 0.33W 2 | 2B: 0.33W (125°C) | 2 | 2A: 0.5W (105°C)
&8 60 I 223 g-g;lwf 8 0[] 2E: 0.5W (125°C) T 8 6o 28: 0.5W (110°C) =Ry
= 0. 2H/W2H: 0.75W (125°C) E: 0.66W °C)
§40 | | 1H W2H, W3A %40 | 3A/W3A: 1.0W (125°C) | g | gresenlas 11 \\
& [ [ \ < “f [ 2 4] Il
° | | s | | 11
20 20
| | | | 2on Il
ol old 0 Ll
60% 40 20 0 20 40 60480 100 120* 140“ 160 60* 40 20 0 20 40 60 80 100 120 140* 160 604 40 20 0 20 40 60 80 100“120 140‘ 160
-55 70 125 150 -55 125 150 -55
AmbientTecmperature Terminal PartcTemperature Terminal Part Temperature
. S . C)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of described for each size or above, a power rating shall be derated in
of 70°C or above, a power rating shall be derated accordance with the derating curve.
in accordance with the derating curve. Please refer to “Introduction of the derating curve based on the terminal part temperature” on the beginning of our catalog before use.
Temperature Rise
SR73 1E-1J SR73 2A-2E SR73 W2H
100 100 300
2E
G 80 - S 80 A o 250
< < o <
allh: Zr $ 200
& 60 s & 60 /7472{ T
[ 1 [ [
s, 1 % = o E 150 ek
o I b L —T— woH
b | T 1 2 = g 100 —
_——— Zal F P e
e — = | 2 = —
= A =
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Power Rating Power Rating Measurement condition Power Rating
(%) (%) Room temperature: 25°C (%)
° ° PCB: FR-4t = 1.6mm °
Cu foil thickness: 35pm
Regarding the temperature rise, the value of the temperature varies per conditions (U:Hot spot
and board for use since the temperature is measured under our measuring conditions. / <2i>:}ermmal
I I
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/19
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VEZ:ZOA\(@ lo-ohm 0.50o, 190, 290, SR73

s | 50jo tolerance thick film
KOA SPEER ELECTRONICS, INC. current sense resistor

One-Pulse Limiting Electric Power

SR73 1H-2A SR73 2B-W3A
1000

100

One-Pulse Limiting Electric Power (W)

One-Pulse Limiting Electric Power (W)

".001 .01 A 1 10 100 1000

.001 .01 A 1 10 100 1000

Pulse Duration Pulse Duration

The maximum applicable voltage is equal to the max.
overload voltage. Please contact factory for resistance
characteristics of continuous applied pulse.

Performance Characteristics
Requirement A R #(%+0.005 )

Parameter Limit Typical Test Method
) Within specified o

Resistance tolerance — 25°C
TCR. Within specified - +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.5 for 5 seconds

) 1H: +3%, 1H: £0.75% 5 o
Resistance to Solder Heat 1E~W3A: 1% | 1E~W3A: £0.3% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +1% +0.3% -40°C (30 minutes), +125°C (30 minutes), 100 cycles

. . 1H: £3% o o o 0/ _QE0,
Moisture Resistance 1E~W3A: 2% +1% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

. 1H: 3% o o
Endurance at 70°C 1E~W3A: 2% +1% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% 1H: +125°C, 1000 hours; 1E, 1J, 2A, 2B, 2E, 2H/W2H, 3A/W3A:+150°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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ZON SH73
— high power, thick film current sense

KOA SPEER ELECTRONICS, INC.

E

features RO

e Products with lead-free terminations Com
meet EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained
in electrode, resistor element and glass.

* AEC-Q200 Qualified

o
-
>
2
-

dimensions and construction

Type Dimensions inches (mm)

L
Ac— —c—y (Inch Size Code) L w c d t
% 016 *+:508
/ 3A2 (2512) 04402
w 248-008 | 122008 | 02012 04 %) 0242004
(6.3+0.2) (3.10.2) 0.5+0.3 0.6+0.1
Solder .026+.006
T/ (_—/ Plating W3A2 (2512) (0.6520.15)
L N
il
v
|<fd—>| Protective Resistive Inner
Coating Film Electrode
Ceramic
Substrate
Derating Curve
100 N
80 I I
5 I I
z |l I
< 607 I
o
g |l I
& 40 [ . . . .
2 For resistors operated at a terminal part temperature of described for each size
20 | | or above, a power rating shall be derated in accordance with the derating curve.
| | Please refer to “Introduction of the derating curve based on the terminal part
ol l temperature” in the beginning of our catalog before use.
60 -40 20 0 20 40 60 80 *“100120 140* 160
-55 95 150
Terminal Part Temperature
(°C)
ordering information
[ sr73 | [ 3A2 | | T | | TE | | 1R00 | | F |
. Termination . Nominal
Type Size Material Packaging Resistance Tolerance
3A2 T: Sn TE: 7" embossed plastic +2%, +5%: 2 significant figures + F: +1%
W3A2 For further information on packaging, 1 multiplier “R” indicates decimal G:+2%
please refer to Appendix A on value <10Q J: +5%
+1%: 3 significant figures + 1
multiplier “R” indicates decimal
on value <100Q
All values less than 0.1Q
(100mQ) are expressed in mQ
with “L” as decimal
Example: 20mQ = 20L
(3-digit)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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ZON sR7a

high power, thick film current sense
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Rated Rated T.C.R. Resistance Range
Designation* ga;'o'l% Ambient | Terminal (pm‘i C) | E-24,E-96 | E-24,E-96 E-24 E-24
P- P- . (D0.5%) (F+1%) (G£2%) (J£5%)
SR733A2/W3A2 +100 — 019 -10Q — —
° +200 — — 019 - 100 0.10-10Q
(2512) 2w - 95°C +500 — — — 0.056Q - 0.091Q
+800 — — — 0.039Q - 0.051Q

* Parentheses indicate EIA package size codes. Operating Temp: -55°C to +150°C
Prior to use and for more details refer to “Introduction of the derating curves on the terminal part temperature” in the beginning of the catalog.

environmental applications

Temperature Rise

SR73 W3A2

300 {

250 W3A2
o / W3A2
& 200
(4
£ 150 / | Measurement condition
% / L] Room temperature: 25°C
g 100 — Regarding the temperature rise, the value of the B o
£ // temperature varies per conditions and board for ©: Hot spot
= 50 s use since the temperature is measured under & Terminal

our measuring conditions. 0 N

0 10 20 30 40 50 60 70 80 90 100
Power Rating
(%)

One-Pulse Limiting Electric Power
SR73 W3A2

1000

100

[T wase The maximum applicable voltage is equal to the

i max. overload voltage. Please contact factory
for resistance characteristics of continuous
applied pulse.

One-Pulse Limiting Electric Power (W)

10 100 1000

Pulse Duration

Performance Characteristics

Requirement A R #(%+0.005Q)
Parameter Limit Typical Test Method

. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — +25°C/-55°C and +25°C/+125°C
Overload (Short time) +2% +0.5% Rated voltage x 2.0 for 5 seconds

) 1H: £3%, o 5 o
Resistance to Solder Heat 1E~W3A2: +1% +0.3% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +1% +0.3% -40°C (30 minutes), +125°C (30 minutes), 100 cycles

. ) 1H: +3% o o o o/ _QEO,
Moisture Resistance 1E~W3A2: +9% 1% 40°C + 2°C, 90%-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. 1H: 3% o o
Endurance at 70°C 1E~W3A2: +2% +1% 70°C £ 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.3% +150°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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KOA SPEER ELECTRONICS, INC.

dimensions and construction

BLR

ceramic case surface mount resistor

features

* Suitable to detect large current due
to ultra low resistances

* Flame retardant resistor in a ceramic case
e All custom-made products
e Automatic mounting is available

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

COMPLIANT

1L &2L Size Dimensions inches (mm)
e Code L L1 w w2 H w1 t T
| L | w .512+.019(.551+.039.217+.019 o .205+.019 . .098+.039
| ’l " L 1713:05) | (14+1.0) | (5.5:0.5) (5.2+0.5) (2.5+1.0)
1|
[}y Coment f oL 748+.039(.248.019| 118+.012
H 709+.019| (19£1.0) | (6.3+0.5) 236+.006 | (3.0+0.03) .118+.039
i 3L (18£0.5) | 760+.039(.323+.019| 362 | (6.0£0.5) 012 | (3.0£1.0)
I — (19.3+1.0) | (8.2£0.5) (9.2) 0.3)
ﬂ T LL gggmic 4 w1 L
‘ L1 | Electrode
3L
Cement
\ L
)
R t
Elment
1
Heat
ﬂ L Cg;%m'c Electrode L Sink
f L1 | \ |
ordering information
| BLR | | 1L | | N | | TE | | 50L | | J
Power Termination . Nominal Resistance
Type Rating Material Packaging Resistance Tolerance
1L 1W N: No surface TE: 7" embossed plastic 3 digits J: 5%
2L: 2w treatment 1,2: 1,000 pieces/reel All values less than K: £10%
3L 15W 3: 750 pieces/reel 0.1Q (100mQ) are

For further information on packaging,
please refer to Appendix A.

expressed in mQ with
“L” as decimal

Ex: 2mQ = 2L0

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/26/16
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BLR

ceramic case surface mount resistor

- Oa\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power T.C.R. Resistance Resistance Rated SRelaung
Designation Rating (ppm/°C) Range* Tolerance Ambient Temperature
Max. Temperature Range
BLR1L 1w 25m, 50mQ
BLR2L 2W +100 8m, 12m, 13m, J: 5% N e i
- 16m, 17.5m, 20, K: +10% +70°C 40°C to +180°C
BLR3L 15W 22m, 25mQ
* Please consult with us in advance about resistance value for custom-made products
** It is assumed to be used on aluminum circuit board
environmental applications
Derating Curve
100 I\
80 LN
s I N
: HEEAN
a 60 | N
T
e | \
& 40 i \
S I \
20
I
I
40 20 0O 20 40 60“ 80 100 120 140 160 *
70 180
Ambient Temperature
(°C)
Performance Characteristics
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified - o o
T.C.R. value +25°C/+125°C
Cold Resistance +5.0% +2.0% -55°C, 1000 hours
Heat Resistance +5.0% +2.0% +125°C, 1000 hours
. . o o 40°C + 2°C, Power rating x 1/10, 90% - 95% RH, 1000 hours,
Moisture Resistance +5.0% +2.0% 1.5 hr ON, 0.5 hr OFF cycle
i o o 70°C = 2°C, 1000 hours
Load Life +0.0% +2.0% 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/17
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LR72A,.B,C

metal plate current sense resistors

= O\

KOA SPEER ELECTRONICS, INC.

features

* Superior thermal expansion cycling
* Inductance less than 10nH

* Solderable pads (60/40 SnPb plate)
* Lead flexible for thermal expansion

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

COMPLIANT

dimensions and construction

LR72A Size Dimensions inches (imm)
LR72B Code L op:! w t
.39+.004 .079 .20+.008 .079
LR72A | (10000 | (2.0) | (5.280.2) | (2'Max.)
a , N .39+.004 079 | .118+.008 | .079
e Plat LR72B | 10001 | (200 | (3.0:0.2) | (2Max)
esisiive Hlate LR72C | 442016 | [126+016.137.016
- (11.2+0.4) (3.2+0.4) | (3.5x0.4)
t
Yy | |
L2 ! L T
LR72C
.\
a
Resistive Plate
! CL\
Solder Coat
L 1
ordering information
| LR72 | | A | | D TED | | 2L0 | | J
Type Size Te&g{gﬁgfn Packaging Rggir:tg'r?cl:e Tolerance
A D: SnAgCu (LR72C only) TED: LR72A 2mQ: 210 J: 5%
B N: CuNi (non-presolder) (LR72A, LR72B “L” indicates
C B only) TEB: LR72C the decimal
in milliohms

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/1115
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“ON LR72A,8B,C

metal plate current sense resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

T.C.R. . Rated Operating
Designation | Rating: (ppm/~C) Resistance* Tolerance | - Ambient Temperature
Max. Temperature Range
LR72A 1/2W 2.5mQ, 5mQ, 8mQ
+100 +70°C -40°C to +180°C
LR72B 1/4W 3mQ J: 5%
LR72C 1w +350 2mQ, 3mQ +85°C -40°C to +155°C
* Rated power in case of glass epoxy resin (FR-4) is used for the substrate material
** Please contact factory for custom made resistance values
environmental applications
Derating Curve
100
:\\ LR72C
80 | |
o
H I |\
a 60 | I \
o
g . L] \
o I I \\_FWZA 72B
2 I '
20 I
TRN
0 | 1]
-40 0 40 “80* 120 “160“200
70 85 155 180
Ambient Temperature
For resistors operated at an ambient temperature of 70°C
or above, a power rating shall be derated in accordance
with the above derating curve.
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
Resistance Within specified . 25°C
tolerance
Within specified +25°C/+125°C
TC.R. TCR. —
Resistance to 350°C + 10°C, 3 seconds
Soldering Heat £2.0% =1.6%
. ) Power rating x 1/10, 40°C, 90% - 95% RH, 1000 hours
O, 0, ) ’ ) y
Moisture Resistance +5.0% +4.5% 1.5 hr ON, 0.5 hr OFF cycle
o o o Rated voltage 70°C, 1000 hours
Endurance at 70°C +5.0% +4.5% 1.5 hr ON, 0.5 hr OFF oycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/20117
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KOA SPEER ELECTRONICS, INC.

CSR

four-terminal current sense resistor

features

COMPLIANT

* Extremely low resistance and high precision tolerance
e Low T.C.R. achieved (+50ppm/°C)
e Flameproof UL94V0

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Size Dimensions inches (mm)
Code L w t a b c d e f g h
CSR1 425+.02 | .244+.012 | .083+.008 | .118+.012 | .031+.008 | .055+.02 | .047+.02 |.051+.012 | .051+.012 | .197+.004 | .098+.004
(10.8+0.5) | (6.2+0.3) | (2.1£0.2) | (3.0+0.3) | (0.8+0.2) | (1.4+0.5) | (1.2+0.5) | (1.3x0.3) | (1.3+0.3) | (5.0+0.1) | (2.5+0.1)
CSR2 .504+.02 | .323+.012 | .122+.008 | .197+.012 | .039+.008 | .079+.02 | .079+.02 | .087+.012 | .087+.012 | .236+.004 | .118+.004
(12.8+0.5) | (8.2+0.3) | (3.1£0.2) | (5.0+0.3) | (1.0+0.2) | (2.0+0.5) | (2.0+£0.5) | (2.2+0.3) | (2.2+0.3) | (6.0+0.1) | (3.0+0.1)
Voltage
Electrode
Molded Resistive Current
Resin Element Electrode
| < L —=>
_( — 1] e
Y e
t
v L e
Y] 7
T o Lo
—g—>
ordering information
| CSR | | 1 | | T | | TED | | 10L0 | | F
Power Termination . Nominal
Type Rating Material Packaging Resistance Tolerance
1:1W T: Sn TED: CSR1 In milliohms: D: +0.5%
2: 2W (Other termination TEB: CSR2 3 significant figures F: +1%
styles may be (1,000 pieces/reel) “L” indicates
available, please decimal point
contact factory
for options)
For further information on packaging,
please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/24114
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ZON csh

four-terminal current sense resistor
KOA SPEER ELECTRONICS, INC.

typical circuit schematic

Input Detecting
Circuit
¥
¢ —O Output
E utpu

Voltage Terminal
(KELVIN terminal)

Current Terminal

applications and ratings

T.C.R. Resistance . Rated Operating
Part Power Resistance :
. . . (ppm/°C) Range Ambient Temperature
Designation Rating Max. E-12 Tolerance Temperature Range
CSR1 1w D: +0.5%,F: +1%
+50 5mQ - 50mQ +70°C -55°C to +125°C
CSR2 2W F: +1%

environmental applications

Derating Curve Surface Temperature Rise
CSR1 CSR2
100
IF :\ 175 175
80 150 150
-l | Wi
z |l I £ 125 T 125
g cofy | o _ 0 )4
o 20100 20100
2 I I g CSR1 £ / csR2
S 40 | ] dé_ 75 g 75 / ——
® G 50 § o -
20 | | = __ -{Csmi il V4 _
| | 25 - - 25—/
ol | = &
-60* 40 20 0 20 40 60 “80 100 120* 140 0O 25 50 75 100 ® OO 25 50 75 100
-55 70 125 ®
Ambient ;I;%r;\perature % Rated Power / % Rated Power
20mQ
For resistors operated at an ambient temperature of 70°C 10mm pattan

or above, a power rating shall be derated in accordance

with the above derating curve. Regarding the temperature rise, the value of the temperature varies per

conditions and board for use since the temperature is measured under
our measuring conditions. Please refer to us before use.

Performance Characteristics

Requirement AR +%
Parameter Limit Typical Test Method
) Within regulated N
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short Time) +1.0% +1.0% Rated power x 5 for 5 seconds
Resistance to Solder Heat +1.0% +1.0% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature +1.0% +0.5% -55°C (30 minutes), +125°C (30 minutes), 500 cycles
Moisture Resistance +2.0% +0.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +1.0% +0.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Exposure +0.5% +0.25% -55°C, 1 hour
High Temperature Exposure +0.5% +0.25% +125°C, 100 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/13/14
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KOA SPEER ELECTRONICS, INC.

RN41, RM4a1, RD41, CC

features

* Free direction for mounting due to cylindrical design

* High precision products (Resistance tolerance
+0.1% and T.C.R.£25x10°¢/K) available (RN41)

melf type resistors

* The electrode strength is firm
e The noise characteristics is excellent

* Suitable for reflow, flow and iron solderings
* Products meet EU-RoOHS requirements

* AEC-Q200 qualified (RN41 2ES/3AS, CC 12M/25)

dimensions and construction

COMPLIANT

RN41, RM41, RD41

w L | Type Dimensions inches (mm)
Pcﬂ %03 ‘ (Inch/DIN Size Code) L C D1 D2 (max.) | D3 (max.)
2A .079+.004 .012 .049+.002 .053 .003
D1 D2 (0805/0102) (2.0+0.1) | (0.3 min.) |(1.25+0.05)| (1.35) (0.07)
l 2D .126+.008 .02 .061+.006 .069
(1206/0203) (3.2+0.2) | (0.5 min.) |(1.55+0.15) (1.75) 004
Insulation | Trimming| Resistive ™End 2ES .138+.008 | .02 ~ .035 | .055+.004 | .061 (0.1)
Coating ~|Line | Film — Cap (1406/0204) | (3.5+0.2) | (0.5~0.9) | (1.4+0.1) | (1.55)
Marking  ggramic cciam 138+.008 | .02 ~ .035 | .055+.004 | .061 004
(1406/0204) (3.5£0.2) | (0.5~0.9) | (1.4+0.1) (1.55) 0.1)
2E, 2H, 3AS .232+.008 .02 .087+.004 .094 .006
(2309/0207) (5.9+0.2) | (0.5 min.) | (2.2+0.1) (2.4) (0.15)
CC25 .232+.008 .02 .087+.004 .094 .006
(2309/0207) (5.9+0.2) | (0.5min.) | (2.2+0.1) (2.4) (0.15)
Insulation Resistive Ceramic “End
Coating  Film Core Cap
ordering information
| RN41 | 2ES T TE | 1001 | | F [ 500 |
. Termination . Nominal T.C.R.
Type Size Material Packaging Resistance Tolerance (Ppm/°C)
RN41 2A: 0.125W T: Sn TE: 7" embossed plastic +5%: B: +0.1% 25: +25
RM41 2D: 0.2W (2A, 253 -|)37000 2 jignifli;?alf_“ fig;{,es C: 0.25% 50: +50
. pieces/ree + 1 multiplier. ) )
RD41 2ES: 0.25W, 0.4W (2D - 2,000 pieces/reel) indicates decimal D: +0.5% 100: £100
2E: 0.25W (2E’ ZH’ 3AS - 1’500 on values <10Q F:+1% 200: +200
2H: 0.5W pieces/reel) +1%: G: 2% Nil: RM41
3AS: 1W 3 significant figures J: 5% RD41
+ 1 multiplier. “R”
*T.C.R. noted for RN41 only indicates decimal
on values <100Q

[ cciam | | T | TE
Termination .
Type Material Packaging
CCi2Mm T: Sn TE: 7" embossed plastic
CC25

For further information on packaging, please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

10/26/18
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VE:::oA\® RN41, RM4a1, RD41, CC

melf type resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Rated T:'it'n?r?al T.C.R. Resistance Range Max. Max.
Designation|  Saing | Amblent| * 5,y | (PPINC) [ 54, E-o6] E-24, E-96 | E-24, E-96] E-24, 06 E-2a |\ onand| Querload
P- | Temp. " | (B£0.1%)| (C£0.25%) | (D+0.5%) | (F£1%) | (J=5%) 9 9
RN412A [1/8W (.125W)| 70°C — +100 — — —  |100Q-100kQ| — isov 200V
RN412D | 1/5W (2W) | 70°C — +50 = = — 10Q-604kQ — 300V
70°C 90°C +25  [430-511kQ[100Q-100kQ[100Q-604kQ|  — —
RN412ES | 1/4W (.25W) 200V | 400V
70°C 90°C +50 — — — 1Q-5.11MQ {0.22Q-0.91Q
RN412ES [2/5W (4W)*™2| — 90°C +50 = = — 10-5.11MQ |0.220-0.91Q| 200V | 400V
RN412H | 1/2W (5W) | 70°C — +200 — — — —  |o220-100kQ| 250V | 600V
RN413AS 1w 70°C — +50 — — — 10-1MQ  [0.220-0.91Q| 400V | 600V
RM412D 1/5W (.2W) 70°C = +350 = = = = 0.220-8.20
RM412H | 1/2W (5W) | 70°C — +350 — — — — (E-12) -
RD412ES | 1/4W (25W) | 70°C — —= — — — 22-10M | 22-1.0M | 200V | 400V
RD412E | 1/4W (.25W) | 70°C — —3 — — — 1.0-22M | 1.0-22M | 300V | 600V
Part Current A?na;;c:“ Maximum
Designation Rating Temp. Resistance
cci2m 2A
+70°C 20 mQ or less
cc25 5A

*' A power rating is guaranteed at the terminal part temperature
If any questions should arise whether to use the “Rated Ambient Temperature” or the “Rated Terminal Part Temperature,” please give
priority to the “Rated Terminal Part Temperature.” Prior to use and for more details refer to “Introduction of the derating curves on the
terminal part temperature” in the beginning of the catalog.

*2 A power rating shall be guaranteed with a method shown in the Performance Characteristics. Please contact factory prior to use.

** Please contact factory for T.C.R. of RD41
Operating Temperature Range: -55°C to +155°C

environmental applications
Derating Curve

100 T l\ 100 T ,\
. | | 80 | |
5 |1 [ 5 [l [ \
z |l | z |l |
&£ 60 ] ] g 60 ] ]
2 | g |
© ©
‘\E 40 ] ] 5 40 ] ]
° | | ° | |
20 I I 20 I I
[0} I 0
-60* -40 -20 0 20 40 60 “80 100 120 140 *160 -60* -40 -20 0 20 40 60 80 “100 120 140 *“160
-55 70 155 -55 90 155
Ambient Temperature Terminal Part Temperature
) (c)
For resistors operated at an ambient temperature For resistors operated at a terminal part temperature of
of 70°C or above, a power rating shall be derated described for each size or above, a power rating shall
in accordance with the above derating curve. be derated in accordance with the derating curve.

Please refer to “Introduction of the derating curve based
on the terminal part temperature” in the beginning of
our catalog before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/26/18
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RN41, RM4a1, RD41, CC

KOA SPEER ELECTRONICS, INC.

Performance Characteristics

melf type resistors

Requirement A R +(%+0.05%)

Parameter Type Limit Typical Test Method
RN41 . i
Resistance RM41 W't?o'?efgﬁ é:éﬂed — 25°C
RD41
RN41 e i
TCR. RM41 W'""? épsc'f'ed — +25°C/+125°C
RD41 T
RIN41 20.5% +0.3% Rated voltage x 2.5 for 5 seconds or M load volt
) S - ated voltage x 2.5 for 5 seconds or Max. overload voltage,
Overload (Short time) Egj} i&i/" igg ;" whichever is lower, for 5 seconds
x o V. (e}
RANA1! £1% — Rated voltage x 4 (RD41: 2Ax3) or Max. intermittent overload voltage
Intermittent Overioad ﬁ'\gﬂ ‘—'0-5‘1’/°/: 2E = whichever is lower, 10,000 cycles ’
+ OO —_—
+2%: 2H (10Q>) | £1%: 2H (10Q>)
Resistance to RN412| +1%: 2H (10Q<) [£0.5%: 2H (10Qx<) o o
Soldering Heat +05%: 2ADE | +0.3%; 2A~E | 280°C +5°C, 10 seconds = 1 second
RD41 +1% +0.5%
RN41? +0.5%: 2A~2E +0.3%: 2A~2E
. o/ - 0,
Rfa'lr'”d Char;ge AViAT i1+/1°;,/2H i2677/%$H -55°C (30 minutes), +125°C (30 minutes), 5 cycles
of Temperature =0 =v.Iv7%
RD41 +1% +0.75%
RN41" +1%: 2D, 2E +0.75%: 2D,2E
Moisture Resistance ot =oro 2L £6%: 2 {1.5%: 28 #3% 2] 4006, , 20, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
RD41 +5% +2.5%
RN414 +1%: 2D, 2E +0.5%: 2D, 2E
Endurance at 70°c [Emar ol BAL £0%: 2 1.5 28 239 2] 7006, 20, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
RD41 +2% +1%
'E‘)’(‘g;i’:;perat“re RD41 £1% 0.75% -55°C, 1 hour
High Temperature RN41° +1% +0.75% 155°C, 2 hours
Exposure RD41 +29, +1% RN41: 2ES, 3AS: 155°C, 1000 hours

' 2ES: Does Not Apply 2 2ES: Test Group D

32ES: Test Group A “ 2ES: Test Group C

CcC
Requirement A Real R
Parameter Limit Typical Test Method
Resistance 25°C
Resistance to Solder Heat 260°C + 5°C, 10 seconds = 1 second
20mQ Max. 7.5mQ Max.

Rapid Change of Temperature

Moisture Resistance

Endurance at 70°C

after the test

after the test -55°C (30 minutes), +125°C (30 minutes), 5 cycles

40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

*Stability Class

Stability Resistance Limit Resistance Changing Attests (Test Group)
Class Range A B Cc D
0.25 10-332kQ +(0.25 + 0.05Q) +(0.05 + 0.05Q)
0.5 1-<10Q +(0.25 + 0.05Q) +(0.50 + 0.05Q2) +(0.50 + 0.05Q) +(0.10 + 0.05Q)
1 0.22-<1Q +(1.00 + 0.05Q) +(0.25 + 0.05Q)
2 >332kQ-<5.11MQ +(0.50 + 0.05Q) +(1.00 + 0.05Q) +(2.00 + 0.05Q) +(0.50 + 0.05Q)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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CF

carbon film leaded resistors

O\

KOA SPEER ELECTRONICS, INC.

features

* Flameproof coating is available (specify “CFP”)
* Reduced body size (specify “CFS/CFPS”)
* Suitable for automatic machine insertion

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

COMPLIANT

i

papes|

-
o]
o
0
o
0
3
[

dimensions and construction

L i 1
D Trimming Line Ceramic Core
[l pehany
d
[ 'Y 1
A
Marking Resistive End Lead Dimensions inches (mm) [+
Film Cap | Wire Type L |[C(max)| D |d(nom.) |standard| Long
Insulation Coating 067 +008
c | 35313114/4 .126+.008 134 ) -(-J0204 .018
+0.
(3.2+0.2) (3.4) (1.7 %09 (0.45) 551 Min.* | 787 Min
+.028 (14.0 Min.)|(20.0 Min.)
CF1/4 240+ -.02 .280 .092+.012 .024
CFP1/4 (6.1;3457) (7.1) (2.3£0.3) (0.6)
.012
CFS1/2 | 248:02 | 280 |[.112+ 02| .024
CFPS1/2| (6.3+0.5) (7.1) (2.85&5%53) (0.6) .270807]{\2i_n. o
CFB1/2 | 354:.039| 433 | 138z.02 | o028 | -0Min)
CFPB1/2| (9.0+1.0) (11.0) (3.5£0.5) 0.7)
* Forming code S is applied for bulk type.
** Lead length changes depending on taping and forming type.
*** Long type is custom-made
ordering information
| CF | | 1/4 | | © | | T52 | | R | | 103 || J |
I I I I I I I
Type ;:;riv:gr Te&?{:ﬂgf’" Taping and Forming Packaging Rggir:t?:tl:e Tolerance
CF S1/4: 0.25W C:SnCu Axial: T26, T52, L52 A: Ammo 2 significant G:£2%
CFP 1/4: 0.25W Radial: VT, MT, MHT, VTP, VTE R: Reel figures + 1 J: 5%
S1/2: 0.5W U Forming: U, UCL mltiplier
B1/2: 0.5W M Forming: M5, M10, M12.5 R’ indicates
. decimal on
L Forming: L10, L12.5 value <10Q

For further information
on packaging, please refer

to Appendix C.

S Forming: S

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/27/18
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CF

KOA SPEER ELECTRONICS, INC.

applications and ratings

carbon film leaded resistors

Power Minimum T.C.R. Resistance | Resistance | Absolute | Absolute
Part Ratin Dielectric (ppm/°C) Range Range Maximum | Maximum
Designation @ 70090 Withstanding E-24 E-24 Working | Overload
Voltage +350 to -450 | 0 to -700 0 to -1000 0 to -1300 (Gx2%) (J£5%) Voltage Voltage
CFS1/4 10Q - 330kQ | 2.2Q - TMQ
300V 2.2Q - 47kQ |51kQ - 100kQ|110kQ - 330kQ2| 360kQ - TMQ 250V 500V
CFPS1/4 10Q - 100k | 2.2Q - TMQ
0.25W
CF1/4 1.1MQ - 5.1MQ 2.2Q - 5.1MQ
500V 2.2Q) - 100k |110kQ - 330kQ2| 360k - TMQ 300V 600V
CFP1/4 — 2.2Q - 1IMQ
CFS1/2 1.0Q - 91kQ 1.1MQ - 2.2MQ|2.4MQ - 5.1MQ| 10Q - IMQ |1.0Q - 5.1MQ
0.50W 700V 100kQ - 1MQ 350V 700V
CFPS1/2 2.2Q - 91kQ — — 2.2Q - IMQ
CFB1/2 0.50W 700V 2.2Q - 100kQ | 110kQ - 1IMQ [1.1MQ - 2.2MQ[2.4MQ - 51MQ 2.2Q - 5.1MQ 400V 800V

Operating temperature: -55°C ~ +155°C

environmental applications

Derating Curve

Surface Temperature Rise

leaded

0
IS
0
2
-
0
0
5

Load Life @ 70°C, 1000 Hr

100

I\

o

®
o

N

0]
o

W

% Rated Power
n
o

n

N

n
o

Surface Temperature Rise (°C]

~ 60

0
-60* -40 20 0 20 40 60“80 100 120 140 “160
-55 70 155

Ambient Temperature
Q)

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Performance Characteristics

% Rated Power

+2 CFS1/4
0
o CFsi/2 +
CFB1/2 g
0 CFPS1/4 € o
/ CFS1/4 [
0 <
= K
0 ~
0 2
0 25 75 100 10 100 1K 10k 100k ™

Resistance
Q)

Requirement A R %(% + 0.05Q)

Parameter Limit Typical Test Method

. Within specified . .

Resistance toIera?nce — Measuring points are at 10mm +1mm from the end cap.
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +1% +0.5% Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is lower
Resistance to Solder Heat +1% +0.5% 260°C +5°C, 10 seconds + 1 second
. No lead-coming off . o .

Terminal Strength and loose terminals — Twist 360°C, 5 times
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +125°C (30 minutes), 5 cycles
Moisture Resistance +5% +2.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3% +1.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvent

No abnormality
in appearance.

Ultrasonic washing with Isopropyl alcohol for 2 minutes.

(CFS & CFPS only) Marking shall be Power: 0.3W/crm?, f: 28kHz, temp: 35°C+5°C
easily legible.
Flame test: The test flame shall be applied and removed for each 15 seconds
. respectively to repeat the cycle 5 times.
No evidence .
Flame Retardant £ flami Overload flame retardant: Power (AC) corresponding to 2, 4, 8, 16 and 32
(CFS & CFPS only) Oselfz-ifT:r?\?n(g)]r - times the power rating shall be applied for each 1 minute until disconnection

occurs. However the applied voltage shall not exceed 4 times the maximum
operating voltage.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

2/20/17
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MF, MIFS, RK

general purpose metal film leaded resistor

= O\

KOA SPEER ELECTRONICS, INC.

features

* Semi-precision metal film resistors

* Meets requirements of MIL-R-22684

* Suitable for automatic machine insertion

* MFS two times the power rating of the standard body type

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

* AEC-Q200 Qualified: MF1/4, MFS1/4, MFS1/2

COMPLIANT

5
b
=)
0o
g g_ Dimensions inches (mm)
2 dimensions and construction Type | L(ref) | C(max.) D d (nom.) I*
02 016
D Trimming Line - Ceramic Core | I MFS1/4 126 +008 -133 086" ~004 018
9 ) (3.2%09) (3.4) (1.7404) (0.45)
,4 — .248+.02 .280 .091+.012 .024 1.10+.118
= ¥ MFI4 | (63205 | (7.1) | '(23+03) | (06 | (28.0£3.0
248+.02 | 280 |.091+.012| .024
Marking |  Resistve  End | Lead MFS1/2 | (63205 | (7.1) | (2303 | (0.6)
Film Cap Wire 01z
Insulation Coating MF1/2C 354+.04 437 138 +_.f)0126 024 1.10 * -012
¢ MF1/2D | (9.0+1.0) (11.1) (35404 (0.6) (28.0 #39)
. . ME1/2L | 35404 | 437 |.138+.016| .024/.031 | 1.10+.118
Derating Curve Surface Temperature Rise (9.0+1.0) | (11.1) | (3.5+0.4) | (0.6)(0.8) | (28.0+3.0)
012
il N ” o2 wE1 | 610502 | 721 | 217z04 | 031 | 190706
o) ! % MFl’fM (15.5+0.5) | (18.3) | (5.5+1.0) (0.8) (38.0 29)
EO! | 8 e
§ 8oy I s .248+.02 .280 .091+.012 .024
Il ! i s RKIA | 63205 | 70 | (23:03) | 06 | .04 min.
*oll I g 374+.04 | 437 |.138x.016| .024 | (24.0 min.)
I ! S A RKI2 | l95:10) | (1) | (35:04) | (06)
-%?5‘5-40 20 0 20 40 607‘080 100 120 1401;;60 00 25 50 75 100 61 O+ 04 720 217+ 02 031 1 50+ 118
Ambient Tomperaure % Rated Power RKT | (155:1.00 | (183) | (55505 | (0.8) |(38.023.0)

. . . * Lead length changes depending on taping and forming.
ordering information

Cwe J[ o ([ J[ ¢ J[__w [ s [ ” J[__mo ][ J
Power Termination Taping and Lead . Nominal
Type Rating T.C.R. Material Forming Diameter | |Packaging Resistance Tolerance
MF 1/4: 0.25W | | E: £25 C:SnCu 1/4: 726, T52, VT, MF1/2L: T52 A: Ammo +2%: 2 significant B: +0.1%
MFS 1/2: 0.50W | | C: 50 VTP, VTE, MT,| | & Bulk Only: || R: Reel figures + 1 multiplier | | C: +0.25%
RK 1:1W D: 100 S M1 6: 0.6mm $05% r1% D: 20.5%
} : ) significant figures 4o
é‘ *Egg 1/2: T26, T52, g'l O'ﬁmA’E + 1 multiplier g ’—';f’
== ank: o e 1+2%
For further information on . VTP, VIE, others sizes R indicates . ko
] B: +350 M12.5, M15 - decimal on value J: £5%
packaging, please refer to & packaging
Appendix C. 1: T521 <100Q
applications and ratings
Minimum : Absolute | Absolute .
Q
Part :g;’iv: " | Dielectric | T.C.R. Resistance Range (©) Maximum | Maximum nger;:?ugre
Designation| o 700% Withstanding | (ppm/°C) | (B£0.1%) |(C0.25%), (D+0.5%) | (F£1.0%) | (G2.0%) | (J+5.0%) | Working | Overload R';n g
Voltage E-96 E-96 |E-24 E-192| E-24 E-96 | E-24 E-24 | Voltage | Voltage
MFS1/4C C: +50 49.9 -5t5°C
.25W \ — — S | 10-1M — — 250V \ 0
wFs1ap | 02 300 D: =100 562k 0 %0 500 +155°C
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/19/19
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KOA SPEER ELECTRONICS, INC

MF, MIFS, RK

general purpose metal film leaded resistor

applications and ratings (continued)

Minimum ; Absolute | Absolute q
Part ;g:iv:; Dielectric | T.C.R. Resistance Range (Q) Maximum | Maximum Tgng:reig:‘tﬂe
Designation | o200 | Withstanding | (ppm/°C) | (B0.1%) |(C0.25%)| (D+0.5%) | (F£1.0%) | (G+2.0%) | (J£5.0%) | Working | Overload fn
Voltage E-96 E-96 |E-24 E-192| E-24 E-96 | E-24 E-24 | Voltage | Voltage
MF1/4C C: +50 — —
10-221M | 10-221M —
MF1/4D 0.25W 500V D: +100 — — — 250V 500V
MF1/4L L: +200 — — — 1.0-10 0.51-10
MFS1/2C C: 50
0.50W 500V — — 10-1M | 10-221M | 10-22M — 350V 700V
MFS1/2D D: £100
MF1/2C C: +50 — — 10-4.99M
10-5.05M —
MF1/2D 0.50W 700V D: £100 — — 10-511M — 350V 700V
MF1/2L L: +200 — — — 10-10 | 0.51-10Q o
MF1C C: +50 | 51-20M | 51-249M -5t50
51-511M | 1.0-681M — — +155°C
MF1D 1w 700V D: +100 = — 350V 700V
MF1E E:+25 | 51-20M | 51-249M | 51-464M | 1.0-511M — —
RK1/4D D: £100 — — — 3.09M - 25M — _
RK1/4L 0.25W 500V L: +200 — —_ — —_ 33M-33M | 3.3M-33M 500V 700V
RK1/4B B: £350 — — — 100k-25M | 100k -33M | 100k - 33M
RK1/2D D: +100 — — — 5.11M - 33M — —
RK1/2L 0.50W 700V L: +200 — — — — 62M-33M | 62M-33M | 700V 1000V
RK1/2B B: +350 — — — 100k-35M | 100k-51M | 100k -51M
RK1BC 1w 1000V | B: 350 — — — 100k -51M | 100k-100M | 100k-100M | 1000V | 1500V
RK1/2G* | 0.50W 700V G: +250 — — — — — M- 12M 350V 700V
* Discharge path resistor
environmental applications
Performance Characteristics
Requirement A R +(% + 0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
T.C.R. Wlthl.?(s;pRemfled — Room temperature, +100°C, RK: +25°C/+125°C
Overload (Short Time) RK: 1%, RK1/2G: £25% | RK:206%, RK12G: 1% | Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is less;
MF: +0.5% MF:203% MFS1/2: Rated voltage x 2 or max. overload voltage for 5 seconds, whichever is less

Resistance to Solder Heat

RK: +1%; RK1/2G: +5%;
MFS: £0.75%; MF1/4,
MFS1/2, MF1/2: £0.5%,

RK: +0.5%; RK1/2G: 1%
MFS1/4: +0.4%; MF1/4,
MFS1/2, MF1/2: £0.25%

260°C = 5°C, 10 seconds = 1 second or
350°C + 10°C, 3.5 seconds + 0.5 second

Dielectric Withstanding Voltage

No breakdown

1 minute

Insulation Resistance

Not less than 10,000MQ

100V, 1 minute

Rapid Change of Temperature

RKMF: £1%;
RK1/2G: +5%

MF: £0.3%,; RK: £0.5%,
RK1/2G: +1%

-55°C (30 minutes), +155°C (30 minutes), 5 cycles

Moisture Resistance

RK: +5%; RK1/2G: +10%;
MFS1/4: £1.5%; MF1/4,
MFS1/2, MF1/2: £1%

RK: +2%; RK1/2G: +5%;
MFS1/4: £1%; MF1/4,
MFS1/2, MF1/2: £0.75%

40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Endurance at 70°C

RK: +5%; RK1/2G: +10%;
MFS1/4: £1.5%; MF1/4,
MFS1/2, MF1/2: £1%

RK: +2%; RK1/2G: +5%;
MFS1/4: £1%; MF1/4,
MFS1/2, MF1/2: £0.75%

70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvent

No abnomality in
appearance. Marking
shall be easily legible

The resistor shall be immersed for 5 seconds in IPA

Impulse

No such abnomalities
as short-circuit, bumout,
breakdown, etc.

Discharge from 1000pF capacitor 50 pulses. Internal 2.5 seconds.
Charge voltage: 1.25kV (RK1/4), 2.5kV (RK1/2) and 6kV (RK1)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/19/19
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KOA SPEER ELECTRONICS, INC.

Z.J

zero ochm jumpers
\‘%}i

features COMPLIANT

* Type Z are conformal coated

* Type J are molded

* Suitable for automatic machine insertion

 Size compatible with 1/8, 1/4 and 1/2 watt resistors

* Marking: Type Z are tan color, single black band identifier
Type J are black, no marking

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

TypeZ D i L i 1 { Dimensions inches (mm) It
T d ‘ Type | L(ref)’ [C(max)| D |d(nom.) |standard| Long
.008
e S | 545 |1262008| 134 | 0977 | o018
(32+0.2) | (34 | (1.7%0%) | (045 | 551 Min."|.787 Min.’
\I_/— : (14.0 Min.)|(20.0 Min.)
295 .240+.02 .091+.012
I(?sutlation Marking E_(lasistive cE:nd Iwe_ad (6.1+0.5) 280 (2.3+£0.3) 024
oating nm ap Ire . 016 . 118
c | zosy | 228 7.1 | O87%eg’| (06) | 11873
(5.8) (2.2 +()A4) (30.0 +3A(J)
Type J D | L 1 | | < -0.2 V4.0
| ] 134 +.004
J1/62 -(A)oloa - .067+.008| .020
e 3.4 *:0:2) (1.7+0.2) (0.5) 1.18+.118 -
[ 38 I / I 9g ] (30.0+3.0)
A 256,02 091201, | 024
J1/4Z .(6 540 — 0 y
T 5+0.5) (2.3%0)) (0.6)
i ]
Molded Resin Solder Plated ' Lead length changes depending on taping and forming type.
Copper Wire 2 Forming code S is applied for bulk type.
% Long type is custom-made.
ordering information
| Z16 | | © | | T52 | | A
I I I I
Type Termination Material Taping and Forming Packaging
Z16 C:SnCu T26, T52 A: Ammo
Z25 R: Reel
Z25Y
J1/4z
J1/6Z
For further information on packaging,
please refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/27/18

m KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



Z.J

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

zero ohm jumpers

Minimum .
. p . Rated Operating
Part Maximum Dielectric n 5
. N o . Resistance Ambient Temperature
Designation Amperage Withstanding
Voltage Temperature Range
Z16 1.5A 300V
225 2.5A 500V 20mQ or less +70°C -55°C to +155°C
Z25Y 15A 500V
n Rated Operating
DesiZ?‘nr;tion Allox:gllén g::'rent Sl Temperature
Temperature Range
J1/6z2C 8A
+70°C -55°C to +125°C
J1/4zC 10A

environmental applications
Derating Curve

19 I Z25Y N
- rN
| J1/4Z !\ \
g o N\
& . I J1/6Z I\\\
| LI\
o | 225 HIEAN
| I~/ \
0 I Z16 I
-80 4.40 0 40 480 1204 4160
-55 70 125 155

Ambient Temperature

For resistors operated at an ambient temperature of 70°C or above, a

power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Parameter Requirement

Test Method JIS C5201-1

Resistance

) Less than 20mQ
Resistance to Solder Heat

Measuring points are 10mm = 1mm from the end cap

Terminal except 3mm shall be immersed in the solder, 350°C + 5°C,
3.5 seconds + 0.5 second

Solderability 90% coverage minimum

235°C + 5°C, 2 seconds + 0.5 second

Terminal Strength No mechanical damages

(Direct Load) Z16: 5N, 30 seconds, Z25: 10N, 30 seconds
(Twist Test) 360°, 5 times
(Bending Test) 5N, 90°, 2 times (Z16: 2.5N)

Rapid Change of Temperature
Moisture Resistance
Endurance @ 70°C

Less than 20mQ

-55°C (30 minutes)/+85°C (30 minutes), 5 cycles

40°C +2°C, 90-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

70°C +2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

No visible damages to protective

Solvent Resistance coating and marking

Isopropyl alcohol with ultrasonic cleansing for 2 minutes
Power: 0.3W/cm?, f: 28kHz, Temperature: 35°C + 5°C

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/29/16
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KOA SPEER ELECTRONICS, INC.

ELU
features COMPLIANT
* Suitable for automatic machine insertion
* No rating

e Products with lead-free terminations meet EU RoHS
and China RoHS requirements

papes|
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o
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o
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dimensions and construction

t+| T52 Dimensions inches (mm)

M Type H B C w t (max.) |d nominal
—T——E—-—-—-—-—-—-—-—E— JLS ('(%)
w JL6 2.05+.039 | 2.56+.039 | .244+.02 | .2+.015 .098 .024
l (62.0£1.0) | (65.0+1.0) | (6.2£0.5) |(5.08+0.38) (2.5) (0.6)

e .031
JLs 0.8)
. . T26 Dimensions inches (mm)
Type H B C w t (max.) |d nominal
d .02
, v , — 0.5)
A
1.02 +039 | 1.54+.039 | .244+.02 | .1972+.02 .098 .024
| €] JLe 0| (390+10) | (62205) | (5.0505) | (25) 0.6)
H | (26.0%) 031
B JLs 0.8)
applications and ratings
Part Designation Maximum Resistance Maximum Current Ratings
JL5 8 Amps
JL6 10mQ 10 Amps
JL8 12 Amps
ordering information
| JL || 8 || c || T52 || A |
Type Nominal Diameter Teﬂ:,::ﬁgf" Taping and Forming Packaging
5 (24 gauge) C:SnCu T26, T52 A: Ammo
6 (22 gauge) (Other termination
8 (20 gauge) styles available, contact
factory for options)

For further information on packaging,
please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1/03/17
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KOA SPEER ELECTRONICS, INC.

b 4
P
%
- -

P 4

ML approved metal film leaded resistor
.

features

e Suitable for automatic machine insertion

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

* AEC-Q200 Qualified: RNS1 only
* Excellent long term stability in resistance values

COMPLIANT

leaded

0
[
0
x)
-
0
0
<

dimensions and construction

L . | | Dimensions inches (mm)
D Trimming Line Ceramic Core Type L (ref.) D d !
] RNS1/g | 250+04 | 091x.02
L~ p (6.35+1) | (2.3+0.5)
.374+.04 | .138+.02 .024
' = DCI:' RNS14 | “95.1) | (35:05) |  (0.6) 1.496
! 531+.04 | .138+.02 (38)
- —\l | | RNS122 | ‘135:1) | (35+05)
Insulation  Resistive End Lead .610+.04 | .216+.02 .031
Coating’  Film Cap  Wire RNST1 | “955:00) | (55505 | (0.8)
* Lead length changes depending on taping and forming type.
ordering information
T 1/8 | [ E ] | c | T52 | | R | | 1001 | | F
T i i i i T T i
Power Termination Taping and . Nominal
Type Rating T.C.R. Material Forming Packaging Resistance Tolerance
1/8: 0.125W Y: +5 C:SnCu 1/8: T26, T52 A: Ammo 3 significant B: +0.1%
1/4: 0.25W T £10 1/4,1/2: T52 R: Reel figures + 1 C:+0.25%
1/2: 0.5W E: +25 1: T521 multiplier D: £0.5%
1:1W C: 50 R indicates F: +1.0%
decimal on
value <100Q

For further information
on packaging, please refer

to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

112117
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ZON BNS

ML approved metal film leaded resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance|Resistance |Resistance|Resistance| Absolute | Absolute | Minimum .
Part Power (T'g"/?é) Range Range Range Range | Maximum | Maximum | Dielectric AFIEI:E;E Ogrzt::tmg
Designation| Rating P?A vl E-24, E-192|E-24, E-192|E-24, E-192| E-24, E-96 | Working | Overload |Withstanding Tem Ran pé
| (B£0.1%) | (C0.25%) | (D+0.5%) | (F£1.0%) | Voltage | Voltage | Voltage P- 9
Y: 5  |100Q - 100kQ {1002 - 100k2| 1002 - 100k | 1002 - 100k 25°C to
T +10  [100Q - 200ke2| 100€2 - 200k | 100€2 - 200k | 100<2 - 200k +85°C
HESLE 0.125W E: 25 |[5.1Q-750kQ [51Q-162MQ| 02Q-2MQ | 0.2Q-2MQ 200V 400v 500V
C: +50 |5.1Q-750kQ |5.1Q-1.62MQ| 02Q-2MQ | 0.2Q - 2MQ
E: 425 | 51Q-1MQ | 51Q-2MQ | 02Q-2MQ | 0.2Q-2MQ
RNS1/4 0.25W C: +50 |51Q-15MQ| 51Q-2MQ |02Q-51MQ |0.2Q - 5.1MQ 0 SO0 700V 70°C -55°C
E: 425 |[51Q-15MQ| 51Q-2MQ [0.2Q-24MQ |0.2Q - 4.7MQ +1é0500
RNS1/2 0.50W 300V 600V 700V
C: +50 | 51Q-2MQ |51Q-24MQ|0.2Q-51MQ | 0.2Q - 5.1MQ
E: 425 | 51Q-2MQ [51Q-24MQ [0.2Q-51MQ | 0.2Q - 5.1MQ
RS [ C: 50 |5.1Q-24MQ|5.1Q-24MQ|0.2Q-5.1MQ | 0.2Q - 6.8MQ R 1o LS
environmental applications
Derating Curve Surface Temperature Rise
100 ~ 60
l N o
80 | | \ jgf 50 RNSH
s || 1]\ 3 RNS1/2
s |l | N\, e 40 o~
8 60 5 RNS1/4 / A
a > | \ & /
g I N g % / L~
5 40 £ |RNsi/8 P
| | \ o 20 4
3 = /
20 l AN g p
I I \ 8 10
5 /
ol | Lz
-60* -40 20 0O 20 40 60“80 100 120 140 160* 0 0.25 0.5 0.75 1
-55 70 165
Ambient Temperature Loaded Wattage (W)
(°C)
For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.
Performance Characteristics
Requirement A R £(% + 0.05Q)
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
TCR. Within specified — Y, T: +25°C/+65°C; E, C: +25°C/+125°C
Overload (Short time) +0.25% +0.15% Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is lower
Resistance to Solder Heat +0.2% +0.075% 350°C + 10°C, 3.5 seconds + 0.5 second
Rapid Change of Temperature +0.2% +0.075% -55°C (30 minutes), +85°C (30 minutes), 5 cycles
Moisture Resistance +0.75% +0.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.5% +0.35% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/18/12
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V= o A\ MRS
= plate-shaped high precision metal film resistor

KOA SPEER ELECTRONICS, INC. E —

features COMPLIANT

e Ultra precision T.C.R. up to 2.5 ppm/°C,
tolerance to +0.01%

* Wide resistance range from 10Q to 1MQ

* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

leaded

0
[
0
r )
-
0
0
<

dimensions and construction

Dimensions inches (mm)
%’ <D> Type L (max.) | D (max.) P H h (max.)
L !
Coating |_ .220 .100+.008
A/Film ) MRS1/8 | (5.6 (2.54x0.2) | 118+.02 | .244
.098 | .200+.008 | (3.0£0.5) | (6.2)
Substrate MRS1/4 295 (2.5) (5.08+0.2)
(7.5) .150+.008 | .315+.079 |  .354
il (3.8120.2) | (8.0:2.0) | {(9.0)
> .010+.020
(0.25+0.5)
ordering information
Lead Free [ MRS ] | 13 | s | D | | 1002 | | T |

Product si T.C.R. Terminal Surface Nominal Resistance

Code iZE (ppm) Material Resistance Tolerance

1/8: 0.125W S:+25 D: SnAgCu 3 significant T: £0.01%

1/4: 0.25W Y: +5 figures + 1 multiplier Q:£0.02%

1/3: 0.3W T =10 “R” indicates decimal A: £0.05%

E: 425 on values <100Q B: +0.1%

C:+0.25%

D: +0.5%

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1172117
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ZON MBS

plate-shaped high precision metal film resistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

* MRS1/3 is available only in E96 series.

: Absolute | Absolute .
rpe | Pover (TR Resistance Range ()
Rating | PP/ ) : +.01% Q: =.02% A: +.05%| B: £.1% |C: £.25%| D: +5% | Working | Overload Temperature|  Range
: E96 E96 E24/E96 & 25, 50 *10" Voltage | Voltage P 9
Y: £5 — —  [100-250k [ 100-250k [100-250k [ 100-250k
MRS1/8 | 0.125W [ T =10 — —  [100-250k[100-510k | 30-510k | 30-510k | 200V 400
E: 25 — —  [100-250k|100-510k | 10-510k | 10-510k
Y: £5 — —  |100-510k] 100-510k [100-510k | 100-510k 55°C
MRS1/4 | 0.25W | T =10 — —  [100-510k| 100-1M | 30-1M | 30-1Mm 250V +70°C to
E: 25 — —  [100-510k| 100-TM | 10-1M | 10-1M +125°C
3_ S: +2.5 |100-100k|30.1-100k[30.1-100k[30.1-100k| — — 500
08 MRS1/3 0.3W | Y:+5 |100-100k[30.1-100k| 10-100k | 10-100k | — — 200V
2‘,3- T =10 |100-100k[30.1-100k| 10-100k | 10-100k | — —
Op
9
o

environmental applications

Derating Curve Surface Temperature Rise
1007 100
| N\
_ 80 | \ 8 75
o o
= || |
S 60 .
o
B : : 29 50
2 ° MRS1/8
e 40 | For resistors operated at an g /
* \ ambient temperature of 70°C S o5 e MRS1/4]
20 I | or above, a power rating shall = //
| | be derated in accordance with //
0 I I this derating curve. 0
-60* 40 -20 0 20 40 60 “80 100 120 140 0 25 50 75 100
-55 70 125 .
Ambient Temperature % Rated Power
Performance Characteristics
Parameter Requirement A R %(% + 0.05Q) Test Method
Resistance W't{g?ef:negg led 25°C
TCR. Within épsc'f'ed +25°C/+65°C
Overload (Short time) +0.05% Rated voltage x 2.5 or max. overload voltage whichever is lower, for 5 seconds
. ) +0.1%: MRS1/8, 1/4
Resistance to Soldering Heat +0.05%: MRS1/3 350°C + 10°C, 3.5 seconds + 0.5 second
) +0.1%: MRS1/8, 1/4 MRS1/8, 1/4: -55 +0-5°C (30 minutes), +125 +3-0°C (30 minutes), 5 cycles
Rapid Change of Temperature +0.05%: MRS1/3 MRS1/3: -55 +0-5°C (30 minutes), +125 +3-0°C (30 minutes), 50 cycles
. . ) +0.5%: MRS1/8, 1/4 ) . .
Dielectric Withstanding Voltage +0.05%: MRS1/3 500V (a.c.) for 1 minute between terminals and coatings
+0.1%: MRS1/8, 1/4
Endurance at 70°C +0.05%: MRS1/3 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. . +0.1%: MRS1/8, 1/4 o o o
Moisture Resistance +0.05%: MRS1/3 40°C = 2°C, 90 ~ 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Insulation Resistance 10,000MQ and more 500V (d.c.) for 1 minute
Resistance to Solvent ’l:lll(e)u:cll(?r?go ;T::;t%;nezzﬁ;zg?;:: Soaking in 2-propanol of +20°C~25°C for 180 seconds + 10 seconds

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/24/13
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RCR

anti-surge power type leaded resistor

—

KOA SPEER ELECTRONICS, INC.

features
e Excellent anti-surge characteristics

e Stable characteristics of moisture resistance
up to high resistance range

COMPLIANT

* RCR50 +(1MQ - 12MQ), RCR50EN (1MQ - 12MQ) and

by UL1676 and c-UL(CSA-C22.2 No.1-M94)

RCR60 (1MQ - 12MQ) are discharge resistors recognized

= T - -
: ‘*.(“ e * RCR25EN (100kQ2~33MQ), RCR50EN (100kQ - 33MQ) and
e RCR60 (100kQ - 56MQ) is approved by EN6234-68-1 G.10 safety
(M * Products with lead-free terminations meet EU RoHS
— requirements. EU RoHS regulation is not intended for
= Pb-glass contained in electrode, resistor element and glass.
* Surface mount style “N” forming is suitable for automatic mounting | 'y
o
T
dimensions Dimensions inches (i) o
and construction Type L |c(max)|t(max)| D |d(nom)| I t
067 +.008
L ‘ | RCR16 |126+.008| .134 _ 006|018
t> [« Trimming Line—1 Ceramic Core ﬁ et (3.240.2) (3.4) (1.7 +-o:1) (0.45)
f i RCR25 | .248+.02 .28 . .098+.02 .024
D RCR25EN| (6.3+0.5) (7.1) (2.5+0.5) (0.6)
 — v —
RCR50(+)|.374+.039
RCR50EN| (9.5+1.0) _
374 +0%9 _ 118  |.138+.016| .028 787 M!n.
Marking Resistive End | Lead RCRe0 | B0 | (35£04)| (0.7) |(20.0 Min.)
Film Cap Wire (9.5 +})g)
Flame Retardant Coating
472+,039 118 | .157+.02 | .031
c RCR7S |"0.i0) | — | (o |40:05 | 08
* Lead length changes depending on taping and forming. 236 +039
. . . Al (%%i?%? - (;10% (60+f£:)6 (8%91)
ordering information 0704
[ Rer | | 50 | | EN | | © | | T52 | | A | | 105 | | J
[ [ [ [ [ [ [ [
Power Safety Appr. Termination . . . Nominal
Type Rating Maykin%p Material Taping and Forming Packaging Resistance Tolerance
RCR 16: 0.25W RCR50+: + C:SnCu RCR16: T26, T52 A: Ammo 2 significant F: +1%
25: 0.25W RCR25, RCR25EN: T26, . figures + 1 . LEO
0. 0.5W RCR25E.N, T5o R: Reel . multiplier for +5% J: 5%
RCR50EN: EN TEB: Plastic ianifi
60: 1TW Blank: Others RCR50(+, EN): T52 emb;)ssed' 33|gn|f|cant
75: 2W : RCR60: T52 N forming. figures +1
100: 3W RCR75: T52 g multiplier for +1%
RCR100: T521, T631
applications and ratings L. M. N Forming
Minimum Resistance Resistance Absolute Absolute o
Part ;::iv:r Dielectric Range Range Maximum Maximum Tgngere?'g:ﬂ' -
Designation @ 70,,% Withstanding E-24, E-96 E-24 Working Overload R'a)m e
Voltage (F+1%) (J£5%) Voltage Voltage 9
RCR16 300V 100kQ - 5.1MQ | 100kQ - 5.1MQ 500V 1000V
RCR25 0.25W DC 1600V DC 2000V
RCR25EN 100k - 9.1MQ | 100k - 33MQ | A ¢ 4150y AC 1500V
3.3Q - 910kQ
RCR50 3.3Q - 910kQ
700V 13MQ - 33MQ
RCR50+ 0-5W IMQ-9.1MQ | 1MQ - 12MQ 2000v 2500V | -55°Cto +156°C
RCR50EN 100kQ - 9.1MQ | 100k<2 - 33MQ
RCR60 1.0W 100kQ - 9.1MQ | 100kQ - 56 MQ 4000V
RCR75 2.0W 100kQ - 9.1MQ | 100k<2 - 100MQ 5000V 5000V
RCR100 3.0wW 1000V 100kQ - 9.1MQ | 100kQ - 51MQ

For further information on packaging, please refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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anti-surge power type leaded resistor
KOA SPEER ELECTRONICS, INC.

environmental applications
Derating Curve Notice of Surge Load

100 Surge withstanding load voltage for the resistors cannot be guaranteed when the
| :\ undermentioned 4 items get to a remarkable overload in comparison with the
80 I conditions shown by surge withstanding voltage in Anti-surge characteristics.
§ | | Please contact KOA in advance if such a case is anticipated.
£ 6of | 1. Peak voltage to be applied ‘L‘
2 I 2. Pulse width
Et: 40 | \ 3. Conditions of protecting insulation around the resistor Discharge & szbout 5mm
° 00 I I 4. Situation of proximity conductivity object
I I ) - l«Metal Wire
| | For example: In the figure, a metal wire is placed
_%OA 20 20 0 20 40 60480 100 120 140 *160 less than‘5mm away from the resistor body, there is such a case that causes an
-55 70 155 electric discharge by a surge load 10kV and then destroys the outer coating.
a _ Ambient Temperature
0o _ ce Approvals Awarded
o 0 For resistors operated at an ambient temperature
33 of 70°C or above, a power rating shall be derated UL1676 & c-UL  |EN60065 14.1/ EN62368-1
9o in accordance with the above derating curve. Type |(CSA-C22.2 No.1-M94) |Test a|Testb| G-10
o RCR25EN — — o) @)
RCR50+ — — —
RCR50EN O(1MQ~12MQ) o o o
Performance Characteristics RCRE0 © | O S

Requirement A R (% + 0.05Q)

Parameter Limit Typical Test Method
Resistance Within regulated tolerance — Measuring points are 10mm = 1mm from the end cap
Type T.C.R. Resistance Range

RCR16 +200ppm/°C | 100kQ - 5.1MQ
RCR25 (EN)| +350ppm/°C | 100kQ - 33MQ
+500ppm/°C 3.3Q - 91kQ

T.C.R. RCRS0 (+) +350ppm/°C | 100kQ - 33MQ — +25°C/+125°C
RCR50EN | +350ppm/°C | 100kQ - 33MQ
RCR60 +350ppm/°C | 100k - 56MQ
RCR75 +350ppm/°C | 100kQ - 100MQ
RCR100 +200ppm/°C | 100KQ - 51MQ
Rated voltage x 2.5 or maximum overload voltage
Overload 1% 0.5% for 5 seconds, whichever is less
Resistance to Solder Heat 1% 0.5% 260°C + 5°C, 10 seconds + 1 second or 350°C + 10°C,
3.5 seconds + 0.5 seconds
Terminal Strength No mechanical damage — Twist 360°, 5 times
Rapid Change of Temperature 1% 0.5% | -55°C (30 minutes)/+155°C (30 minutes), 5 cycles
. ) 40°C +2°C, 90-95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Moisture Resistance 5% 2:5% | RCR16, 25, 50 (+), 60: W; RCRT5, 100: Wx0.1
Endurance @ 70°C 5% 2.5% | 70°C = 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
. No visible damage to protective coating - Isopropyl alcohol with ultrasonic washing, 2 minutes
Resistance to Solvent and marking Power: 0.3W/cm?, f: 28kHz, Temperature: 35°C + 5°C

Discharge test: 2kV - 10kV, 0.01pF capacitor discharge
pulse, 10 times (1 pulse/5 seconds maximum)

RCR25 RCR50EN,
Type |RCR16|gcrosen| RCR50, RCR50+ RCRF?gthOWS,
S Withstandi o o 3.3Q - 6.2Q: 10kV
urge Withstanding 10% 2.5% ropfed 6.80 - 100 7KV
pplie _ .
Voltage 2kV 3kV | 11Q - 9.1kQ: 5kV 10kV
10kQ - 91kQ: 7kV
100k<2 - 33MQ: 10kV
EN60065 Test 20% . Discharge test: 10kV, 1000pF capacitor discharge pulse,

(RCR50EN, RCR60 only) 50 times (1 pulse/5 seconds maximum)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/18
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high voltage high resistance thick film resistors

—

= O\

KOA SPEER ELECTRONICS, INC.

features
* Miniature construction can endure to high voltage
and high power
* Excellent in anti-surge characteristics
* Wide resistance range of 0.5MQ - 10GQ and small T.C.R.

* Product meets EU RoHS requirements. EU RoHS
regulation is not intended for Pb-glass contained in
resistor element and brass cap.

COMPLIANT

0
Dimensions inches (mm) g 3
- - - : P
dimensions and construction HifES E _ el ! To
GS 1/a | 248:.039 .091+.020 026 o0
' I | (6.3+1.0) (2.30.5) (0.65) Y
Trimming L|ne Ceram|c Core GS 1/2 .374+.039 .138+.024
‘r (9.5i1.0) (35i06) 031
D d 591+.059 177+.039 0.8)
. v— D‘# sl (15.0+1.5) (4.5+1.0)
.945+.059
¥ GS 2 (24.0+1.5)
2.05+.079 150+.118
,F:‘i?rf]'St'Ve Electrode Lead Gs3 (520£2.0) (38.0:3.0)
. . 2.99+.079
GS 5
Insulation Coating (76.0+2.0) 311,039 039
3.82+.118 (7.9+1.0) (1.0)
57 (97.0+3.0)
461+.118
e (117.0+3.0)
5.39+.118
GS12 | (137030

Derating Curve

Surface Temperature Rise

100 140
I GS12
| :\ ~120 GS10—
o I e GS7
g | | g 100 8@%4
8 6o T g G2 |
% I [ o GS1
2ol | 5 ==
& 4or [ 8 P~ ]
2 I For resistors operated at an ambient temperature g Z
20 [ of 25°C or above, a power rating shall be derated = 20 =
ol | in accordance with the above derating curve. o
»605‘5 40 20 0 202‘5 40 60 80 100 12(1);5140 0 20 40 60 80 100
Ambient '(I;%n)mperature % Rated Power
ordering information
e ][ ] | L | | c | | 106 |
T Power TCR Termination Nominal Resistance
ype Rating &b Surface Material Resistance Tolerance
1/4: 0.25W D: £100 C:SnCu +2%, +5%, +10%: D: +0.5%
1/2: 0.5W L: £200 2 significant figures F:+1%
1:1W Packaging Quantity: +1 Tumplle': G: +2%
2: 2w GS1/4: 1000 pieces §93.5 r/;’i’ﬁ:;n/;’-ﬁ Lres J: 5%
3: 3W GS1/2, GS1: 2000 pieces + 1 multipler K: +10%
5: 5W GS2, GS3, GS5: 500 pieces
7:7TW GS7, GS10, GS12: 250 pieces
10: 10W Custom forming for all sizes and custom taping
12: 12W for GS1/4 - GS1/2 are available upon request.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

applications and ratings

high voltage high resistance thick film resistors

Part Power T.C.R. Resistance Range (L) Max. Max. Impulse Rated |Operating
Designation| Rating (ppm/°C) E-24 & 25, 50x10" Working | Overload |Withstand| Ambient |Temperature
Max. (D20.5%)| (F+1%) | (G=2%) | (J£5%) | (K=10%) Voltage | Voltage | Voltage |Temperature| Range
D: +100
GS1/4* | 0.25W - 2200 500K-20M 500K-100M | 500K-100M | 500K-100M|  0.5kV 1kV 1.25kV
DE
D: +100 500K-200M|500K-200M|500K-200M . R By
Gsi/2 0-5W L: +200 500K-500M|500K-500M|500K-500M ’
D: +100 500K-500M|500K-500M|500K-500M
o GS1 1W 3kV 4.5kV 6kV
8= L: +200 500K | DO0O0K-1G | 500K-5G | 500K-5G
9.9 D: +100 -100M  |500K-500M |500K-500M|500K-500M
g‘r o GS2 2W 500K-50M 5kV 7.5kV 10kV
0 3_ L: +200 500K-1G | 500K-5G | 500K-5G
a D: +100 500K-500M|500K-500M|500K-500M -55°C
GS3 3W 15kV 20kV 30kV +25°C to
L: +200 500K-1G |500K-10G |500K-10G +125°C
D: +100 500K-500M | 500K-500M | 500K-500M
GS5 5W 20kV 30kV 40kV
L: +200 500K-1G [500K-10G|500K-10G
e W D: £100 | 1M-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M 30KV 40KV 50KV
L: +200 [500K-50M |500K-100M| 500K-1G |500K-10G |500K-10G
D: +100 | 1M-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M
GS10 10W 35kV 50kV 60kV
L: +200 [500K-50M [500K-100M | 500K-1G |500K-10G|500K-10G
D: +100 | 1M-50M | 1M-100M | 1M-500M | 1M-500M | 1M-500M
GS12 12w 40kV 60kV 70kV
L: +200 [500K-50M [500K-100M | 500K-1G | 500K-10G|500K-10G
* Taping packaging is available for GS1/4 and GS1/2. Please contact factory.
environmental applications
Performance Characteristics
Parameter Requirement A R +% Test Method
Resistance Within regulated tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/125°C

Overload (Short time)

2%: TCR 200x10%K
0.5%: TCR 100x10¢/K

Rated voltage x 2.5 (GS1/4, GS1/2), rated voltage x 2 (GS1-GS12)
or Max. overload voltage, whichever is lower for 5 seconds

Resistance to Solder Heat

2%: TCR 200x109K
0.5%: TCR 100x10¢/K

350°C + 10°C, 3 seconds = 0.5 seconds or 260°C + 5°C,
10 seconds + 1 second

Rapid Change of Temperature

2%: TCR 200x10¢/K
0.5%: TCR 100x10¢/K

-55°C (30 minutes)/ +125°C (30 minutes), 5 cycles

Moisture Resistance

5%: TCR 200x10¢/K
2%: TCR 100x109K

40°C, 90% - 95%RH, 1000h

Endurance @ 25°C

3%: TCR 200x10¢/K
2%: TCR 100x109K

25°C, 1000 hours
1.5 hr ON/0.5 hr OFF cycle

Voltage Coefficient

+50x10¢/V: TCR 200x10¢/K
+10x10¢/V: TCR 100x10¢/K

GS1/4, 1/2 only, Rated voltage or max. working voltage,
whichever is lower and 1/10 of its voltage

Voltage Characteristics

5%: TCR 200x10%K
3%: TCR 100x109/K

GS1 - 12, Rated voltage or max. working voltage,
whichever is lower and 1/10 of its voltage

Resistance to Solvent

No evidence of damage to protective
coating and marking

Soaking in IPA for 1 minute and brushing 10 times -3 cycles -
liquid temperature 25°C +5°C

Impulse Withstand Voltage

No abnormality in appearance
and flash-over

An impulse voltage shall be applied 5 times at an interval of 1 minute

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

RKS2

thick film resistors for high voltage
.

features COMPLIANT

* High resistance resistors for high voltage circuits

* Thin SIP shape

* The flame retardant coats corresponding to UL94V-0
are used

* Thick film resistors (RuOz2) ensure high stabilities
in life and change in aging

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for

Pb-glass contained in electrode, resistor element and glass.

dimensions and construction Max. Working Dimensions inches (mim)
Type | Voltage Symbol || (Max.) | H (Max.) P
. 500 4+.008
| |L | LD Nil (12.7) (10.160.2)
nner Insulation
098 Max . .602 .200 .5+.008
Resistive €989 oyter (2.5) sSL Nil (153) | (508 | (12.7:02)
Film Coating Resin > |« 201 52,008
. . .0+,
_f 5 Nil (17.8) (15.24+0.2)
. 425 3+.008
H 3C Nil or 4 (10.8) (7.62:0.2)
524 4+.008
| — o ac 5 (13.3) (10.16+0.2)
nner eramic .
Electrode Substrate '118‘(-)0512 5C Nil or 6 622 -5+.008
.020+.004 (3.0%3) (15.8) (12.7£0.2)
(0.5+0.1) 724 256 | 6+.008
D P I 10*";04 6C / (184) | (65 |[(15.24£02)
erminal . 10=,
(0.25£0.1) 7C Nil or 8 Bite )
. 925 8+.008
8C Nil or 9 (235) (20.320.2)
. 1.02 9+.008
9C Nil (26.0) (22.86+0.2)
. 1.22 1.1+.008
s Nil (31.0) 304 |(27.940.2)
. 1.93 (10.0) | 1.8+.008
e Nil (48.9) (45.7220.2)
= } 1.93 520 1.8+.008
| 18D Nil 489 | (132 |(45.72:02)
=2
ordering information
[ Rke2 | - [ 3¢ ]| 4 | | D | | 1004 | CF [
T Sty Max. Working Termination Nominal Resistance T.C.R.
Ybe Ve Voltage Symbol | | Surface Material Resistance Tolerance (X10°/K)
4L 5L F: +1%
6L 3C G: 2%
RK92 ¢ 7C Nil D: SnAgCu F: 4 digits J: +5% Nil
(Standard) 8C 9C (L: Sn/Pb) G, J, K, M: 3 digits K: +10%
11X 18X - £10%
NEW 18D M: +20% 100
18D Nil 100
3C 4 (kV)
RK92 4C 5 (kV) D: +0.5%
(Presison) 5C 6 (kV) D: SnAgCu D, F: 4 digits E: 419 50
6C 7 (kV) Pl
7C 8 (kV)
8C 9 (kV)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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ZON AKS2

thick film resistors for high voltage
KOA SPEER ELECTRONICS, INC.

applications and ratings

__pan | woring | Pover E12+ 22100 10"+ X107+ 52107 N T e e
d Symb%ei T | D s05% | F:1% | G:x2% | J: 5% |K: £10%|m: 209%| Max. | Voltage | Temp. | Range
4L Nil 0.5W — 2M - 10M | 2M - 10M — — — 1kV
5L Nil 0.5W — 1M - 500M (1M - 500M [ IM - 1G [ 1M -1G | 1M - 1G 10kV
6L Nil 0.6W — 1M - 500M [1M - 500M [ IM - 1G | IM-1G | 1M - 1G 10kV
3C Nil 0.5W — 1M - 500M (1M - 500M [ IM - 1G [ IM-1G | IM - 1G 7kV
5C Nil 0.75W — 1M - 500M [1M - 500M [ IM - 1G | IM-1G | IM - 1G
a_ 7C Nil 0.85W — 1M - 500M (1M - 500M [ IM - 1G [ IM-1G | IM - 1G +300
%ﬁ 8C Nil 1.0wW — 1M - 500M [1M - 500M [ IM - 1G | IM-1G | IM - 1G 10kV
gg- 9C Nil 1.1W — 1M - 500M (1M - 500M [ IM - 1G [ IM-1G | IM - 1G 25°C
K 11X Nil 1.7W —  [1M-500M |[1M-500M | 1M-1G[1M-1G | 1M-1G +70°C to
18X Nil 2.7W — 1M - 500M (1M - 500M [ IM - 1G [ 1M -1G | IM - 1G +125°C
18D Nil 4W 1M - 100M | 1M - 500M [ 1M - 500M [ IM - 1G | IM - 1G | IM - 1G +100 18KV
3C 4 0.5W | 1M - 100M | 1M - 100M — — — — 4kV
4C 5 0.6W | 1M -100M | 1M - 100M — — — — 5kv
5C 6 0.75W | 1M - 150M | 1M - 150M ) — — _ +50 6kV
6C 7 0.8W | 1M -150M | 1M - 150M — — — — 7kV
7C 8 0.85W | 1M - 200M | 1M - 200M — — — — 8kV
8C 9 1w 1M - 200M | 1M - 200M —_ — —_ — 9kV
Rated voltage = \/Power Rating X Resistance Value or Max. working voltage, whichever is lower
Please contact factory for other values that are not listed above.
environmental applications 3 Terminal Product
Derating Curve Circuit Schematics

100

@
o

[o2]
o

% Rated Power
N
o

\ For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

N
o

e i

40 “20 0 20 40 60 “80 100 120* 140
-25 70 125

»Ho
S

Ambient Temperature
(°C)

Performance Characteristics

Requirement A R (% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Within specified tolerance — 25°C
T.C.R. Within specified tolerance — +25°C/+125°C
Resistance to Solder Heat 1% 0.5% 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature 1% 0.5% -25°C (30 minutes)/ +125°C (30 minutes) 5 cycles
Moisture Resistance 5% 3% 40°C £ 2°C, 90 - 95% RH, 1000 hours,
Endurance @ 70°C 5% 3% Room temperature 1000 hours, Rated voltage
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 9/23/19
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thick film resistors for high voltage
KOA SPEER ELECTRONICS, INC.

—_—

features

_fi WW * Resistors excellent in overload capability
:; '... fj
\}

COMPLIANT

* Thin SIP shape

* Thick film resistors (RuOz2) ensure high stabilities
in life and change in aging

* Meet EU RoHS requirements. EU RoHS regulation

is not intended for Pb-glass contained in electrode,
resistor element and glass.

g
T
03
T
m —
©3
dimensions and construction t
| L | Dimensions inches (mm)
I | D Type L (Max.) | H (Max.) P D (Max.) A oB (Nom.)
Resistive T 18FL 1.91 .650 1.77+.039 .098 1.18+.039 .026
Film H (48.5) (16.5) (45.0£1.0) (2.5) (30.0<1.0) (0.65)
Inner ® R
Electrode
Outer )
Coating Resin
Ceramic A
Substrate Solder
Terminal — B
P vy
ordering information
| RK92 | -] 18FL | | 4w | | D | | 305 | | K |
[ [ [ [ [ [
T Stvl Power Termination Nominal Resistance
ype Ve Rating Material Resistance Tolerance
RK92 18FL 4w D: SnAgCu 3 Digits K: £10%

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use 7/27/118
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KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Resistance Range (Q2) TCR A?nal:?e(:ﬂ Tgrggrear::‘lﬂ- e

. . = - 0,
Designation Rating K: +10% (X10/K) Temperature Range

1.2M ~ 16M
18FL aw (1.2M, 3M, 4M, 5M, +300 +70°C -40°C to +90°C
8M, 12M, 16M)

Rated voltage = \/Power Rating X Resistance Value

environmental applications
Derating Curve

100 \
80 |
60

: i)
o )

60 “* -20 0 20 40 60“80“100
-40 70 90

papes)

-
0
e
7]
o
0
9
[

% Rated Power

Ambient Temperature

For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.

Performance Characteristics

Requirement A R +(% + 0.05Q)
Parameter Limit Typical Test Method

Resistance Within specified tolerance — 25°C

T.C.R. Within specified T.C.R. — +25°C/+125°C

Temperature Cycling 2% 1.0% -40°C (30 minutes)/ +130°C (30 minutes) 10 cycles
Endurance 3% 1.5% Insulating oil 1000 hours, Rated voltage

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/11/19
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ceramic resistors for anti pulse surge

= O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* KOA original bulk ceramic resistors

* Coated with UL94V0 flameproof material
* Excellent in anti-pulse characteristics

* Non-inductive resistors

* Products with lead-free terminations meet EU RoHS
requirements. RoHS regulation is not intended for
Pb-glass contained in the electrode.

* Higher reliability against disconnection compared
to wirewound resistors and film resistors

* AEC-Q200 Qualified

leaded

1]
(8
0
I}
3
0
(1]
c

dimensions and construction

c Dimensions inches (mm)
[ - ' Type L C (max.) D d (nom.) I*
Electrode PCF1/2 .354+.039 437 .138+.02 .028 1.18+.118
Resistive Bod (9.0<1.0) (11.1) (3.5£0.5) 0.7) (30.0+£3.0)
y
- PCF1 0.65+.039 .748 .217+.039
(16.5+1.0) (19.0) (5.5+1.0) .031 1.50+.118
— — pcFa | 748:039| 886 |.276x039| (0¥ | (G80:30)
Lead (19.0+1.0) (22.5) (7.0£1.0)
Coating Marking  Ejectrode | Wire * Lead length changes depending on taping type
Cap
L L ] D
I I I I I
ordering information
| PCF | | 1 | | c | | T631 | | | 103 | | K
[ [ [ [ [ [
T Power Termination Taoi Packagi Nominal Tol
ype Rating Material 2piY gEsaging Resistance ClEEIE
PCF 1/2: 0.5W C: SnCu 1/2: T52 R: Reel 2 significant K: +10%
10 1W 1: T631 figures + 1 M: +20%
2: 2W 2: T631 multiplier
taping
Axial Taping
Type T52 T631
PCF1/2 O —
PCF1 — O
PCF2 - @) Contact us for lead forming details.

For further information on packaging,
please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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PCF

ceramic resistors for anti pulse surge

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power | Resistance Range () TCR Maximum | Maximum | Dielectric | Rated | Operating
. . Rating X o o ey Working | Overload (Withstanding| Ambient| Temp.
RS anerey @ 70°C K'Et;"zm M.E=260/° balHg) Voltage | Voltage Voltage Temp. Range
PCF1/2 05W | 4.7-100K | 4.7 - 100K | 500 ~-1800:3.3Q<R<10Q | 554y 400V
-600 ~ -1500: 10Q<R<100Q 500V -40°C
- ~ - - < o,
PCF1 1.0W 700 1800.' 100Q<R<1k 300V 600V +70°C to
-900 ~ -1900: 1kQ<R<100kQ +200°C
3.3-390K | 3.3 - 390K .
PCF -900 ~ -2000: 100kQ2<R<200k<2
2 2.0W -900 ~ -2200: 200kQ<R<390kQ| 400V 800V 700V
Rated Voltage = VPower Rating x Resistance Value or Maximum Working Voltage, whichever is lower.
1 - - -
1 environmental applications
= Q) .
41 Derating Curve
8o
a 100 :\
80 ]
5
g 60 I
% I For resistors operated at an
E 40 : ambient temperature of 70°C
® I or above, a power rating shall
20 I be derated in accordance with
o the derating curve.
-60 -40 -20 0 20 40 607‘080 100 120 140 160 180 200
Ambient Temperature
)
Performance Characteristics
Requirement A R +(% + 0.05Q
Parameter - — (% - ) Test Method
Limit Typical
Resistance Measurement voltage
Resist Within regulated _ 3.3Q=<R<10Q 0.3V 25°C
esistance to tolerance 10Q=<R<100Q 1.0V
100Q=<R=<390kQ 3.0V
-500~-1300:3.3Q<R<10Q
-600~-1500:10Q<R<100Q
-700~-1800:100Q<R<1kQ o o o 0 o o
TC.R -000~-1900:1kQ<R<100kQ. — +25°C/-40°C, +25°C/+75°C and +25°C/+125°C
-900~-2000:100kQ<R<200kQ2
-900~-2200:200kQ<R<390kQ
Voltage Coefficient — Rated voltage and rated voltage x 10%
(Apply for over 1kQ) 0~-02%V 9 9 °
Overload 2% 0.4% Rated voltage x 2.5 or maximum overload voltage for 5s, whichever less
The resistor mounted to the test circuit as below is applied with high voltage
impulse 10,000 cycles.
PerformanceA
Requirements
Type Test Voltage th(% +0.050Q)
10kV:4.7Q<R<10kQ 5 1 sec ON
PCF1/2 [ 10kV:10kQ<R<33kQ 10 Protection | SW1 sec OFF
Resistance to pulse tF;efe,fLO the table on _ 10kV:33kQ<R<100kQ 25 resistor Aix
e right 4kV:10kQ<R<100kQ 5 DC 10001 .
=1.000pF (HPC: In
14kV:3.3Q<R<30kQ 5 (Max. pulse insulation oil)
PCF1 |14KV:30kQ<R<390kQ 10 voltage)
7KV:30kQ<R<390kQ 5 g
20kV:3.3Q<R<10kQ 5
PCF2 [20kV:10kQ<R<390kQ 10
11kV:10kQ<R<390kQ 5
Resistance to soldering heat 2% 0.8% 350°C+10°C, 3.5s+0.5s
Rapid change of temperature 2% 0.4% -40°C (30 min.)/+85°C (30 min.), 5 cycles
Moisture resistance 5% 0.6% 40°C+2°C, 90%~95%RH, 1000 hours, 1.5h ON/0, 5h OFF cycles
Load life 5% 0.4% 70°C+2°C, 1000h, 1.5h ON/0, 5h OFF cycles
No abnormality in Lo ) . ’ .
Resistance to Solvent appearance. Marking — Elgr?lg?ulsnhierA 1o(r) ii(x]lzge for 3 minutes and leaving for 10 minutes after removing drops,
shall be easily legible. 9 ’

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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HPC

ceramic resistors for anti pulse surge
.

O\

KOA SPEER ELECTRONICS, INC.

features

* KOA original bulk ceramic resistors

* Excellent in anti-pulse characteristics

 Higher reliability against disconnection compared
to wirewound resistors and film resistors

* Products with lead-free terminations meet EU RoHS
requirements. RoHS regulation is not intended for

COMPLIANT

¢ Non-inductive resistors

Pb-glass contained in the electrode.

« AEC-Q200 Qualified - g
. . . 0p
dimensions and construction To
ol
Dimensions inches (mm) = 2
Inner Type L D d (nom.) I*
Resistive. Electiode 433+.039 | .138.039
Marking BO?Y Electrode HPC1/2 .(11 0:_'2 0) .(3 5:1 0)
\ Cap o .0£2. 5l
Coating \. N B HPC1 0.630+.039| .177+.039
— % F (16.0+2.0) | (4.5+1.0) .031
s Mo ) Lead } npca | 827+.039 [ 197039 | (¥
: S . ‘ erez 5 (21.0«2.0) | (5.0«1.0) 1.50+.118
i 1 ‘ HPC3 1.02+.039 | .236+.039 (38.0£3.0)
(26.0+2.0) | (6.0+1.0)
HPC4 1.50+.039 | .276+.039
Derating Curve (38.0£2.0) | (7.0+1.0) ((1)%9)
HPC5 1.73+.039 | .295+.039 ‘
100 N (44.0+2.0) | '(7.5+1.0)
|
L% ] * Lead length changes depending on taping type
s I
§ * [ For resistors operated at an
ﬁ 40 : ambient temperature of 40°C
® | or above, a power rating shall be
20 I derated in accordance with the
o I derating curve.
-60 -40 -20 0 20 4‘0 60 80 100 120 140 160 180 200
Ambient Temperature
0
ordering information
| HPC | | 1/2 | | © T631 | R | | 103 K
I I I I I I I
T Power Termination Tapi Packaqi Nominal Tol
RS Rating Material gpid dcxaging Resistance OIETancE
HPC 1/2: 0.5W C: SnCu 1/2: T52 A: Ammo 2 significant K: £10%
1:1W 1: T631 R: Reel figures + 1 M: £20%
2: 2W multiplier
3: 3W
4: 4W
5: 5W
taping
Axial Taping
Type T52 T631
HPC1/2 O —
HPC1 — O Contact us for lead forming details.

For further information on packaging, please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/18
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ZON HEC

ceramic resistors for anti pulse surge
KOA SPEER ELECTRONICS, INC.

applications and ratings

Part Power Resistance Range () TCR Maximum | Maximum Rated Operating
s anati Rating . +10° . 4909 e Working | Overload | Ambient Temp.
Designation @ 40°C K'Et_:g oo M :—260 & (x10°/K) Voltage Voltage Temp. Range

HPC1/2 S5W 200V 400V

all 0.5 -500 ~ -1300: 3.3Q2<R<10Q 00 00
HES] 1E 600 ~ -1500: 10Q<R<100Q | 300V 600V -
HPC2 2.0W -700 ~ -1 : 100Q<R<1kQ 400V 800V o -

10 - 390K | 3.3 - 330K oo 800: 100 < +40°C to
HPC3 3.0W -900 ~ -1900: 1kQ<R<100kQ 450V 900V +200°C
HPCa 4.0W -900 ~ -2000: 100kQ<R<200k [ 500y 1000V
-900 ~ - : <R<

HPC5 5.0W 900 ~ -2200: 200ke2<R<390k02 550V 1100V

Rated voltage = \[Power Rating X Resistance Value or Max. working voltage, whichever is lower

papes|

-
o]
o
0
o
0
9
[

environmental applications

Performance Characteristics

Requirement A R +(% + 0.05Q
Parameter <! . ( 5 ) Test Method
Limit Typical
Resistance Measurement voltage
) Within regulated 3.3Q=<R<10Q 0.3V N
Resistance to tolerance - 10Q=<R<100Q 1.0V 25°C
100Q=<R=<390kQ 3.0V
-500~-1300:3.3Q<R<10Q
-600~-1500:10Q<R<100Q
-700~-1800:100Q<R<1kQ o /_A0° o o
TC.R -000~-1900-1kQ<R<100KQ — +25°C/-40°C and +25°C/+125°C
-900~-2000:100kQ2<R<200kQ
-900~-2200:200kQ2<R<390kQ
Voltage Coefficient 0~-02%/V (HPC1/2)
(Apply for over 1kQ) 0~-0.1%N (HPC1) — Rated voltage and rated voltage x 10%
0~-0.05%/V (HPC2,34,5)
Overload 2% 0.4% Rated voltage x 2.5 or maximum overload voltage for 5s, whichever less
The resistor mounted to the test circuit as below is applied with high voltage
impulse 10,000 cycles.
PerformanoeA
Requirements
Type Test Voltage th(% +0.050Q)
8kV:3.3Q<R<30kQ 5
HPC1/2 | 8kV:30kQ<R<390kQ 10
5kV:30kQ<R<390kQ 5 X Sy secON
Resistance to pulse ﬁ,‘:ffghotthe table on - 15KV:3.30<R<30k2 5 Protection i 1 sec OFF
HPC1 |[15kV:30kQ<R<390kQ 10 Rx
7kV:30kQ<R<390kQ 5 (MaXDCulse C=1.000pF > (HPC: In
25KV:3.30<R<30kQ2 5 voliage) insulation il
HPC2 |25kV:30kQ<R<390kQ 10
15KV:30kQ<R<390kQ2 5 7
HPC3
HPC4 |25kV 5
HPC5
Resistance to soldering heat 2% 0.8% 350°C+10°C, 3.5s+0.5s
Rapid change of temperature 2% 0.4% -40°C(30min.)/+85°C(30min.), 5 cycles
Moisture resistance 5% 0.6% 40°C+2°C, 90%~95%RH, 1000 hours, 1.5h ON/0, 5h OFF cycles
Load life 5% 0.4% 40°C+2°C, 1000h, 1.5h ON/0, 5h OFF cycles
No abnormality in P ) . ) .
Resistance to Solvent appearance. Marking — Er)llgrrl)lg?ulsnhilr?A 10(; :nge for 3 minutes and leaving for 10 minutes after removing drops,
shall be easily legible. 9 :
High Temperature Exposure 5% 1.7% +200°C, 1000 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/2017
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ZON cPeN

KOA SPEER ELECTRONICS, INC.

fixed ceramic melf resistor

features COMPLIANT
* Suitable for noise suppression of engine
ignition system
* Reliable in pulse/transient applications

* Products meet EU RoHS requirements. RoHS regulation
is not intended for Pb-glass contained in the electrode.

leaded

0
L
0
i)
L
[0}
]
C

dimensions and construction

' L { Size Dimensions inches (mm) Cap
f Lc | o Code L Lc (min.) D Material
CPON12 | (i37ins | 5% | Gosd)
o [Tovom | i | 28 | LTRE |remcupang
i Sy | oeenan | SRR | s | dssos
crons | 25858 | 3Ky | FRSN peoncu

ordering information

| CPCN | | 2N | | 5 | | 502 | | M
T Power Rating Cap Material Symbol Nominal Tol
ype Symbol Resistance Gl
1/2: 0.5W S: SUS304 2 significant figures M: +20%
1: 1.0W Nil: Fe (plating) + 1 multiplier
2N: 1.5W
3:2.0W
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/18
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CPCN

KOA SPEER ELECTRONICS, INC.

applications and ratings

fixed ceramic melf resistor

. . Maximum Maximum Rated Operating
Type ;::iv: r RE:;;:::: e Brislésr;ann:: ( Tg/t‘c) Working Overload Ambient Temperature
9 PP Voltage Voltage Temperature Range
CPCN1/2 0.5W 1kQ, 5kQ, 86V 215V
CPCN1 1.0W 10kQ, 15kQ 122V 305V 40°C
CPCN2N 1kQ, 2kQ, 5kQ, M: +20% -1200+300 +40°C to
CPCN2NS 1.5W 10k, 15kQ 150V 375V +200°C
CPCN3 2.0W 15kQ 173V 432V
a _ Rated Voltage = VPower Rating x Resistance Value or Maximum Working Voltage, whichever is lower.
0
§2
82 environmental applications
5
L Derating Curve
100
AN
. 80 N
8 \
3 \
a 60 \
] N
S 40 \\
2 N For resistors operated at an ambient
20 N temperature of 40°C or higher, the power
rating shall be derated in accordance
0 with this derating curve.
-60 -40 -20 0 20 40 60 80 100 120 140 160 180 200
Ambient Temperature
Performance Characteristics
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
Withi lated Resistance Measurement Voltage
. ithin regulate . o
Resistance tolerance 1kQ, 2kQ, 5kQ 10V 25°C
10kQ, 15kQ 30V
T.C.R. -1200+300ppm/°C — +25°C/-40°C and +25°C/+125°C
Voltage Coefficient 0 ~-0.2%/V — Rated voltage and rated voltage x 10%
Overload 2 0.3 Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is less
Load Life at High Voltage Pulse 30 — Continuous 250h high voltage pulse on the test circuit (Refer to JIS D5111)
CPCN1/2, CPCN1 in insulation oil
Type Holding Distance Time Force
) CPCN1/2 5.0 + 0.2mm
Resistor Body Strength No mechanical — CPCNA 9.0 = 0.3mm 98N (10kgf)
damages 10 seconds
CPCN2N/2NS 12.3 + 0.3mm
CPCN3 R 490N (50kgf)
Rapid Change of Temperature 5.0 — -55°C (15 minutes), +155°C (15 minutes), 500 cycles
Moisture Resistance 5.0 0.9 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Load Life 5.0 0.7 40°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Low Temperature Operation 5.0 0.7 -40°C, 24 hours
High Temperature Exposure 5.0 2.0 +200°C, 1000 hours

The resistance measurement before and after the examination should be performed in room temperature with difference +1°C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/2117
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PSN, PV, PSO, PN, PWW, PAP

high voltage power resistors

O\

KOA SPEER ELECTRONICS, INC.

features

* PSO is made completely moisture
preventive to be PSN that can be used
under high moisture environment

* PN is a non-inductive type and can be used for high frequency

* PWW resistors, which are non-inductive wirewound
resistors for high voltage with resistance wires wound
on insulation pipes

e PAP resistors are non-inductive wirewound resistors with
inductance less than PWW, can be used for pulse wave
measurement, impulse generators, etc. and have the
same dimensions as PWW resistors

COMPLIANT

leaded

dimensions and construction
PN, PWW, PAP

Electrode Cap
Adhesive

Dl i !
T Resistor | |
H PSN Insulation Coating
L | H
H 1 L <]
I 1

0
[
0
£}
-
0
0
<

PSN ¢ PV

l

Electrode
Cap

PSO

Electrode
Cap

Insulation coating

Insulation coating

Insulation Oil
Insulation Pipe

Resistive Wire
Ceramic Core
or FRP pipe

L

Adhesive

Size Dimensions (mm) Size Dimensions (mm)
Code L D+0.5 |H (Nominal)] Weight (g) Code L D+0.5 |H (Nominal)|] Weight (g)
PSN-0.5 50+2 175 10 20 PSO-3 320+5 46 20 760
PSN-1 100+2 ) 30 PS0O-4 420+5 65 1900
PSN-2 200+2 24 15 85 PSO-5 530+5 80 o5 3500
PSN-3 300+2 33 20 250 PS0O-6 1050+5 6200
PSN-4 400+3 45 600 PN-0.5 50+2 8 25
PSN-5 500+3 62 o5 800 PN-1 100+2 55
PSN-6 1000+5 1350 PN-2 200+2 17 12 80
PV-0.5 80+2 9.5 8 12 PN-3 300+2 100
PV-1 1502 ) 23 PN-4 400+2 125
PV-2 B 17.5 10 45 PWW-3, PAP-3 300+2 33 20 310 » 250
PV-5 25042 24 15 105 PWW-4, PAP-4 400+3 45 660 ¢ 510
PV-8 33 20 220 PWW-5, PAP-5 500+3 62 o5 1330 * 960
PS0-0.5 55+5 o8 120 PWW-6, PAP-6 1000+5 2700 1850
PSO-1 1055 10 150
PSO-2 2055 38 370
ordering information
PSN RoHS PSO RoHS
[psN |[ 05 J[cP|[ F [ A J[ 105 J[ g ]| PS|° | 015 | e ]| IF 1(75 | | Ij
I I I I I
i i Product Power Nominal i
PI‘C(:addue‘:t g::iv:; Cap | |RoHS| | Holder R':gi?tg‘:(lze F_:%slésrt::ccee Code Rating | [C@P| |ROHS| | gesistance ?%Tlesr?nnc?
0.5:2W C Nil: No 3 digits J 5% 0.5:1.5W C 3 digits J:+5%
1:5W || M Holder K:+10% 114w K:+10%
2:10W || MS A M : +20% 2:8W M : +20%
3:25W || CP B 3:20W
4 : 50W 4 :40W
5:125W 5:100W
6: 250W 6 : 200W

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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PSN, PV, PSO, PN, PWW, PAP

KOA SPEER ELECTRONICS, INC.

ordering information

high voltage power resistors

PV RoHS PN RoHS
[ pv || o5 |[cP]| F || A |[ 105 || 4 | PN || o5 ||cP]|| F || 105 J
I I I I I I I I I I I I
Product|| Power Nominal i Product Power Nominal i
Code || Rating ||C@P||RoHS| Holder || pesistance F_:_%slésrtaa:cc;e Code Rating Cap | |RoHS | | pesistance F-‘r%ﬁ?n"c‘f
05:2W || C Nil: No || 3 digits J: 5% 05:15W || C 3 digits J: £5%
1:4W || M Holder K:+10% 1:3W M K:+10%
2:7W || CP A M : £20% 2:6W cP M : £20%
5:12W B 3:9W
8:20W 4: 12w
PWW, PAP RoHS
I PV}IW I T LM ][ F | il\ | 1t|12 | -ll |
Product|| Power Nominal i
Code || Rating |/C@P||RoHS| Holder |pgegistance Br%?;f-;anncc:
PWW |[3:25W || M Nil: No || 3 digits J:£5%
PAP ||4:50W Holder K:+10%
5:100W A M : +20%
6 : 200W B
applications and ratings
Part Power Re5|sta:?35§7nge @ TC.R Maximum Impulse E!r:teirr?y Operating Inductance
Designation Rating K:. ;1 0‘;0 (xi 0_'5"'() Working | Withstand 1 timeg/ Temperature (HH)
(W) M: £20% (E24) Voltage Voltage 5 min. Range Maximum
PSN-0.5 2 500~500M 15KV 20kV 50J
PSN-1 5 1k~1G 30KV 40KV 125J
PSN-2 10 2k~2G 60kV 80kV 400J
PSN-3 25 3k~3G 90kV 120kV 1.8kJ
PSN-4 50 4k~4G 120kV 160KV 4.0kJ
PSN-5 125 5k~5G 150kV 200KV 9.0kJ 30°C~+125°C
PSN-6 250 6k~6G 300kV 400kV 20.0kJ
PV-0.5 2 500~500M £1500: 24kV 32kV 45J
PV-1 4 1k-1G +25°C/-15°C A5y Ny 90J
PV-2 7 1.5k~1.5G +1000: 5 60 270J
PV-5 12 2.5k~2.5G +25°C/+85°C 650J
V8 20 5.5k-2.5G (R<1GQ) 75kV 100kV 950J —
PSO-0.5 15 500~500M 15KV 20KV 40J
PSO-1 4 1k~1G 30KV 40KV 100J
PSO-2 8 2k~2G +3000 60KV 80KV 320J
PSO-3 20 3k~3G (R=21GQ) 90kV 120kV 1.5kJ -15°C~+60°C
PSO-4 40 4k~4G 120KV 160KV 3.2kJ
PSO-5 100 5k~5G 150kV 200kV 7.2kJ
PSO-6 200 6k~6G 300kV 400kV 16.0kJ
PN-0.5 15 50~500k — 20KV 35J
PN-1 3 100~1M — 40kV 70J
PN-2 6 200~2M — 80KV 130J
PN-3 9 300~3M — 120KV 200J
PN-4 12 400~4M — 160KV 270J
PWW-3 25 10~800 120KV 2kJ~5kJ 33
PWW-4 50 15~1.5k 160KV 4kJ~12kJ | -30°C~+125°C 45
PWW-5 100 25~2 5Kk 200kV 7kJ~20kJ 62
PWW-6 200 50~5k 400KV 14kJ~40kJ 62
PAP-3 25 10~400 +200 — 120kV 1kJ~2kJ 33
PAP-4 50 10~800 160KV 1.5kJ~4kJ 45
PAP-5 100 15~1K 200kV | 3.5kJ~10kJ 62
PAP-6 200 25~2k 400KV 7kJ~25kJ 62

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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PSN, PV, PSO, PN, PWW, PAP

= O\

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

100 ‘I kIJ @ PSN, PV, PN
; ; :\ o PWW, PAP
0 0 0 PSO
80— T NG
[} Lo 1
g 1 1 1
a 60— T T
o 1 1 1
L [N 1 @ N
€ 40— 1 1
® 1 1 1
1 1 1 N
20— 1 1
1 1 1
ol 1 1
-40 1200 0O 20! 40 60 80 100 1201 140

)
S

-15 25
Ambient Temperature (°C)
For resistors operated at an ambient temperature of 25°C or above, a

power rating shall be rated in accordance with the above derating table.

125

Performance Characteristics

high voltage power resistors

Holder Dimensions (mm)
B

Type R E F G M t w
PSN-0.5, PSN-1, PV-2 85| 11| 16 | 24 0.8
2 2 =21 1.5+0.
PSN-2, PV-5 115] 15| 18 | 32 |%4? o 50.5
PSN-3, PV-8, PWW-3, PAP-3| 16 | 18 | 24 | 40 "~ [1.5+1.0
PSN-4, PWW-4, PAP-4 22 [20]36 | 59 |065[15],.4,
PSN-5, 6, PWW-5, 6, PAP-5,6| 30 | 25 | 46 | 74 15|77

Parameter Requirements A R+% Test Method
Resistance Within specified tolerance 25°C
R<1GQ PSN: +1500 : +25°C/-15°C
T.C.R. Within specified T.C.R. PSN: +£1000 : +25°C/+85°C
R>1GQ PSN: +3000 : +25°C/-15°C, +25°C/+85°C
Rapid Change of Temperature | 5% -30°C (30 minutes)/+85°C (30 minutes) 5 cycles  Except for PSN
Voltage Characteristics 39% Ra_ted voltage or max. working voltage, whichever is lower and 1/10
of its voltage
. . 5% : R<100MQ R o o
Moisture Resistance 10% - R>100MO 40°C, 90%~95%RH, 250 hours
Endurance at 25°C 5% : R<100MQ 25°C, 500 hours
10%: R>100MQ 25°C, 500 hours, Continuous load
Cap Dimensions (mm)
C M M Tap MS M Tap CP C
ﬁ% M Tap M Tap
cap Shape J >7-g % % : % m: % ’ ﬁ ‘EE
| 4-0K Hole 4—®KH<;Ie 2 ,JL‘ ,L_L
| PC-0A PC-0A
Type D d D M K A D M K | A d / D M I 02
PSN-05;PSN-1;PV-2 17.5 7 175| 3 2 7| —|—|—1— 1.0 90 — | = | = | —
PSN-2;PV-5 24 12 24 4 2 0| —\|—| —|— 1.2 120 — | = | = —
PSN-3;PV-8,PWW-3;PAP-3 33 14 33 5 4 b | —|— | —| — — —_ —_— = = —
PSN-4;PWW-4;PAP-4 — — 45 6 4 16 | 45 8 4 16 — — e el e
PSN-5,6;PWW-5,6;PAP-5,6 — — 62 8 7 | 26 | 62 | 10 7 37 — — — | = | = | —
PV-0.5;PV-1 9.5 Withouthole| — | — [ — | — | — | — | — | — 0.9 90 — | — | — | —
PN-0.5 17 Withouthole| — | — | — | — | — | — | — | — 1.0 90 —_— = = —
PN-1 — — 17 4 el Bl et el el B 1.0 90 e el e
PN-2~PN-4 — — 17 4 el el et el el B 1.2 120 — | = | = | —
PS0-05,1 — — — === —|— | — | — — — 28 | 4 8 | —
PSO-2 — — — =] —|— | — | = — — 38 | 6 10 | —
PSO-3 = = = = ==|=|=|=]| = = = 46 | 8 — |15
PS0O-4 — —_ — == === | = | — — — 65 | 10 | — | 20
PS0-5,6 — — — == —|— | = | — — — 80 |12 | — | 25
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/24/13
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MOS

reduced size metal oxide power type
leaded resistor

RoH

COMPLIANT

= O\

KOA SPEER ELECTRONICS, INC.

features

* Small size power type resistor

* Coated with UL94V0 equivalent
flameproof material

e Suitable for automatic machine insertion

* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

» Surface mount style “N” forming is suitable for
automatic mounting

papes|

-
o]
o
0
o
0
9
[

dimensions and construction

c L — | | Dimensions inches (mm)
D eramic Body Type L C (max.) D d (nom.)! I*
d MOS1/2 .244+.02 .280 .098+.02 .024
v MOSX1/2| (6.2+0.5) (7.1) (2.5+0.5) (0.6)
: = MOS1 [.354+.039| 437 | .118+.02 | .024/.031 | .945 Min.
? MOSX1 (9.0+1.0) (11.1) (3.0£0.5) | (0.6)/0.8) |(24.0 Min.)
| MOS2 | .472+.039| 591 | .157.02
Marking End | Lead MOSX2 | (12.0+1.0) | (15.0) | (4.00.5)
Cap | Wire MOS3 |.610+.039| .709 |.236+.039| .031 1.18+.118
Flame Retardant Coating MOSX3 | (155+1.0) | (180) | (6.0+1.0) | (0.8) | (30.0+3.0)
c MOS5 .965+.039 1.10 .354+.039 1.50+.118
MOSX5 | (24.5+1.0) (28.0) (9.0+1.0) (38.0+£3.0)
* Lead length changes depending on taping and forming type.
' Ex. MOS1C, 1CT52, 1CT526 = 0.6MM
MOS1C8, 1CT528 = 0.8MM
ordering information
[ Mmos | | 1 | | c | | T52 8 | | A | | 103 | [
I I I I I I I I
Power Termination Taping and Lead . Nominal
Type Rating Material Forming Diameter Packaging Resistance Tolerance
MOS 1/2: 0.5W C:SnCu Axial: T26, T52, MOS(X)1: T52 A: Ammo +2%, +5%: F:+1%
MOSX 1: 1W T521, T631 & Bulk Only: R: Reel 2 significant figures G:+2%
2: oW Stand-off Axial: 6: 0.6mm TEB, TEG: ;Jmn;gg%f(;r:g; J: +5%
3: 3W L52, L521, L631 8: 0.8mm Plastic e 0
5: 5W Radial: VTP, VTE, Blank: All embossed o
: GT, GT4, VTF others sizes (N forming) ?u/:é: SIg1Jnr:?S€im|ier
L,U M N & packaging Ig’ + p |
Forming indicates decimal
on value <100Q

For further information
on packaging, please
refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/27/18
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ZON MOS

reduced size metal oxide power type
KOA SPEER ELECTRONICS, INC. leaded resistor

applications and ratings

Part Pov_ver Il\)nllenl:;l::m T.C.Fot. Resistance Range IG::;;L‘::; I\ﬁ::i(::]l:lt:] Operating
Designation| 549 | Withstanding| (PP'C) | £24, E-96+ | E-24* E-24 Working | Overload |omperature
Voltage ) (Fx1%) (G=2%) (J=5%) Voltage Voltage 9
MOS1/2 0.5W 400V 10Q - 47kQ | 10Q - 47kQ | 10Q - 47kQ
E=VPxR 600V
MOS1 1.0W . 10Q - 68kQ | 10Q - 68kQ
MOS2 2.0W 10Q2 - 100kQ 2700V
10Q - 100kQ \
MOS3 3.0W 700V 10Q2 - 100kQ 0 0o 850
MOS5 5.0W 800V 500V 1000V -55°C
+300 to )
MOSX1/2 0.5W 400V +200°C T ‘6
MOSX1 1.0W 1Q2-9.1Q |0.22Q-9.1Q % P
500V a2
MOSX2 2.0W 0.1Q-9.1Q | E=VPxR Ex25 0 8
MOSX3 3.0W 700V .
— 0.22Q - 9.1Q
MOSX5 5.0W 800V
* Please consult when there is a demand of the resistance besides the 1% and 2% range.
environmental applications
Derating Curve Surface Temperature Rise
100 7 N 250
I I ~
sol I \\ 5 200 5W (L35A)
§ | | \\ 73’ 3W (L20A)
& 60 [ I % 0 /ZW (L15A)
T =
& 0 | | N %100 AW (L12.5A)
x | | N @
® o
soll | - £ o 0.5W (L10A
| | J = [ —
I |
0
-60%-40 -20 0 20 40 60“80 100 120 140 160 180 200 2204240 Oo 25 50 75 100 125
-55 70 235
Ambient '(I;%r;\perature % Rated Power
For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.
Performance Characteristics
Requirement A R %(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Wltm?efgr?ggled — Measuring points are at 10mm +1mm from the end cap.
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Overload (Short time) +(2% +0.1Q) +1% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +1% +0.5% 260°C +5°C, 10 seconds + 1 second
. No lead-coming off . o .
Terminal Strength and loose terminals — Twist 360°C, 5 times
Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +155°C (30 minutes), 5 cycles
Moisture Resistance +(5%+0.1Q) +2.5% 40°C = 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +(5%+0.1Q) +2.5% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
No abnomality in : ; A .
Resistance to Solvent appearance. Marking — gItrasc?rgcs\\/,vva;shl?g;f.vgghklljop_lr_opyl .aclacsgréol ](5(2{02 minutes.
shall be easily legible ower. U.ovv/cm’, T. Z, lemp: x
Flame test: the test flame shall be applied and removed for each 15 seconds respectively
No evidence of to repeat the cycle 5 times. Overload flame retardant: power (AC) corresponding to 2, 4,
Flame Retardant flaming or — 8, 16 and 32 times the power rating shall be applied for each 1 minute until disconnection
self-flaming occurs. However the applied voltage shall not exceed the value of 4 times of the
maximum operating voltage
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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ZON MOS

reduced size metal oxide power type
KOA SPEER ELECTRONICS, INC. leaded resistor

secondary processed products

L Forming Dimensions millimeters Substrate
Type P H1 H2 d (Nom.) | L max. [Hole Dia.
1/2CL10A | 10.0+1.0 | 5.3+1.0 0.6 20.8
1CL12.5A | 12.5+1.0 | 7.0+1.0
@ 1CL15A 6.5:1.0
2CL15A | 15.0£1.0 | 7.0+1.0
1.6t 2CL15F 4.5+1.0 175
2CL20A 9.0+1.0
2= T”z 2CL20D 4.8+1.0
%-ﬁ 2max. ‘ | 3CL20A 20.0+1.0 | 8.0+1.0 4.0 08 21.0
68 3CL20C 10.0+1.0
H 3CL20T 40£1.0
3CL25A | 25.0+1.0 | 7.0+1.0
8CL30A | .0 0.10 | 7-0£10
5CL30A 8.5+1.0
5CL35A |35.0+1.0 | 5.5+1.0

M Forming Dimensions milimeters  gubstrate Hole
Type P H d (Nom.) Dia.
1/2CM10C 10.0+1.0 3.5+1.0 0.6
" 1/2CM10F | 10.0+1.0 5.0+1.0 0.6 008
1CM12.5C 12.5+1.0 3.5+1.0 0.8
/ 1CM12.5D 12.5+1.0 4.0+1.0 0.8
1CM15F 15.0+1.0 5.0+1.0 0.8
2Max 1CM15J 15.0+1.0 6.3+1.0 0.8
1CM15S 15.0+1.0 11.0+£1.0 0.8
2CM15C 15.0+1.0 3.5+1.0 0.8
2CM15E 15.0+1.0 4.5+1.0 0.8 21.0
2CM16D 16.0+1.0 4.0+1.0 0.8
2CM20D 20.0+1.0 4.0+£1.0 0.8
2CM20U 20.0+1.0 13.5+£1.0 0.8
3CM20E 20.0+1.0 4.6+1.0 0.8
3CM26E 26.0+1.0 4.7+1.0 0.8
5CM30U 30.0+1.0 13.0+£1.0 0.8
UCL Forming Dimensions millimeters Insertion Substrate
Type H1 H2 H3 d (Nom.) | Pitch |Hole Dia.
1CUCL 13.0+1.0 |{17.0 max.| 3.5+1.0
2CUCL 14.5+1.0 |18.5 max.| 3.5+1.0 0.8 5.0 1.0
T 3CUCL 20.0 max. | 22.0+1.0 | 4.0+1.0
S
2 od
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 112117
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MOS

reduced size metal oxide power type
leaded resistor

- Oa\

KOA SPEER ELECTRONICS, INC.

secondary processed products (continued)
VTF Radial Taping

¢ P Insulated Lead = 1o 26, 26
Type VTP VTP VTP VTF
A 6.2+0.5 9.0+1.0 12.0+£1.0 12.0+£1.0
oD 2.5+0.5 3.0£0.5 4.0+0.5 4.0+0.5
d (Nom.) 0.6 0.6 0.65 0.8
F 5.0+0.5 5.0+0.5 5.0+0.5 5.0+0.5
F1 — — — 7.3 max.
H 13 max. 16 max. 22.5 max. 22.5 max.
HO 16.0+1.0/-0 16.0+1.0/-0 16.0+1.0/-0 16.0+1.0/-0 o g
< S P 12.7+1.0 12.7+1.0 12.7+1.0 12.7+1.0 % 9
& D) w PO 12.7+0.3 12.7+0.3 12.7+0.3 12.7+0.3 E 'g
P1 3.85+0.7 3.850.7 3.850.7 3.85+0.7 c
> Po > w 18.0+0.5 18.0£0.5 18.0£0.5 18.0£0.5
Wi 9.0+0.5 9.0£0.5 9.0+0.5 9.0+0.5
VTP Radial Taping oD0 4.0+0.2 4.0+0.2 4.0+0.2 4.0£0.2
¢D .% Insulated Lead fll;?estDrlaate 20.8 50.8 20.8 21.0
J o g
H A
\
TT/ ) 4l
el
Ho
(3 g< "
& D N w
) = )
Po
N Forming = o e
y, Type N14.5TEB N17TEB N20TEG
’ - Px1 14.5 17.0 20.0
{'; T+0.5 5.0 6.0 7.5¢1.0
Az0.5 48 5.8 6.5
d (Nom.) 0.8 0.8 0.8
>
P T |
UCL Forming 1C 2C 3C
5 | Type N14.5TEB N17TEB N20TEG
A 12.5 14.6 17.6
B 16.5 19.4 22.4
1 (o} 7.0 8.0 9.5
o [ solder paa D 2.0 2.4 2.4
| Component

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/09/15
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V= o ‘\ SPR
= A power carbon film leaded resistor
KOA SPEER ELECTRONICS, INC. o

features COMPLIANT

* Fixed metal film resistor available (specify “SPRX”)
* Flameproof silicone coating equivalent to (UL94V0)
* High reliability performance

* Suitable for automatic machine insertion

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

» Surface mount style “N” forming is suitable for
automatic mounting

papes|

-
o]
o
0
o
0
9
[

dimensions and construction

Dimensions inches (mm)
L ' | | Type L C (max.) D d nominal I
D Ceramic Body -
SPR1/4 | .13x.012 .138 .067+.012 .018 .787 Min.
SPRX1/4 | (3.3+0.3) (3.5) (1.7+0.3) (0.45)  [(20.0 Min.)
d SPR1/2 .244+.02 .280 .098+.02 .024
[ 38 I DEIZI SPRX1/2 | (6.2+0.5) (7.1) (2.5+0.5) (0.6)
SPR1 .354+.039 437 .138+.02 .945 Min.
SPRX1 (9.0+1.0) (11.1) (3.5+0.5) (24.0 Min.)
; SPR2 472+.039 .591 .165+.031
Marking & | wed SPRX2 | (12.0:1.0) | (150) | (42:0.8) | 031
i SPR3 610039 .709 |.236+039| (08 [1.18+.118
Flame Retardg”t Coating SPRX3 | (155:1.0) | (180) | (6.0+1.0) (30.03.0)
' SPR5 .965+.039 1.10 .354+.039 1.50+.118
SPRX5 | (24.5+1.0) (28.0) (9.0+1.0) (38.0+3.0)
* Lead length changes depending on taping and forming type.
ordering information
[sPR] [ 12 | | © | | T52 | | R | | 103 | | J |
I I I I I I I
Type :g:iv:gr Te&r:;gﬂ':lon Taping and Forming Packaging R'(;l:ir:tlanr?(l:e Tolerance
SPR 1/4: 0.25W C:SnCu Axial: T26, T52, T521, T631 A: Ammo +2%, +5%: F:+1%
SPRX 1/2: 0.5W Stand-off Axial: L52, L521, L631 R: Reel 2 significant figures G:+2%
11w Radial: VT, VTP, VTE, GT, VTF TEB: e e i J: £5%
. . Embossed indicates decima
2: 2W L, U, M, N Forming lastl on value <10Q
. astic
3: 3W ?N forming) +1%: 3 significant
5: 5W figures + 1 multiplier
“R” indicates decimal
on value <100Q
For further information
on packaging, please
refer to Appendix C.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 112117
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SPR

KOA SPEER ELECTRONICS, INC.

applications and ratings

power carbon film leaded resistor

Power Minimum Resistance Range Absolute Absolute
Part Ratin Dielectric T.C.R. . . Maximum Maximum
Designation ® 700% Withstanding | (ppm/°C) E-24 E-24 E-24 Working Overload
Voltage (F£1%, Gx2%) (G£2%) (J£5%) Voltage Voltage
SPR1/4 0.25W 300V — — 2.2Q - 10KQ 500V
SPR1/2 0.5W 800V
500V E=VPxR
SPR1 1w
10Q - 91KQ 10Q - 91KQ 2.2Q - 91KQ
SPR2 2W 1000V
700V
SPR3 3w 500V
SPR5 5W 800V +350 10Q - 100KQ | 10Q - 100KQ 2.2Q - 110KQ 600V 1200V
SPRX1/4 0.25W 300V - — —
SPRX1/2 0.5W
SPRX1 1w 500V 1.0Q - 2.0Q 0.22Q - 2.0Q
e et 010-200 | E=VPxR Ex25
SPRX2 2W
700V
SPRX3 3w
SPRX5 5W 800V

* Please consult when there is a demand of the resistance besides the 1% and 2% range.

Rated Ambient Temperature: +70°C

environmental applications

Derating Curve

100 N

©
=]

@
=)

I
o

% Rated Power

n
=)

N

0
-60*-40 -20 0 20 40 60*80 100 120 140 160 180 200 2204240
-55 70 235

Ambient Temperature
C)

Surface Temperature Rise

Operating Temperature Range: -55°C to +200°C

Load Life @ 70°C, 1000 Hr

n
133
=)

n
S
=)

@
=]

o
S

I3y
=)

Surface Temperature Rise (°C)

o

[
*4[sPRX1 | SPR1
|
5W (L35A +2
3W (L25A f
z |
2W (L20A) €0 :
« |
1W (L15A) “ B |
|_—0.5W (L10A) |
0.25W (L5A |
éﬁ// (=) 4 T
0 25 50 75 100 0.1 12 10 100 1k 10k 100k

For resistors operated at an ambient temperature of 70°C or above, a
power rating shall be derated in accordance with the above derating curve.

Performance Characteristics

% Rated Power Resi(st;lnce
Q

Requirement A R %(% + 0.05Q)

Parameter Limit Typical Test Method
. Within specified . .

Resistance toIergnce — Measuring points are at 10mm +1mm from the end cap.
Within specified o o

T.C.R. TCR. — +25°C/+125°C

Overload (Short time) +(1%+0.1Q) +0.5% Rated voltage x 2.5 or max. overload voltage for 5 seconds, whichever is lower

Resistance to Solder Heat +1% +0.5% 260°C +5°C, 10 seconds + 1 second

) No lead-coming off . o .

Terminal Strength and loose terminals — Twist 360°C, 5 times

Rapid Change of Temperature +1% +0.5% -55°C (30 minutes), +155°C (30 minutes), 5 cycles
+(3%+0.1Q):1/4W-2W| 1.5 1/4W-2W

Moisture Resistance +i?5§:30.15);;w,5w . 3/w, o | 40°C £ 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

o +(3%+0.1Q):1/4W-2W 1.5: 1/4W-2W o o
Endurance at 70°C +(5%+0.1Q)3W,5W 25: 3W, 5W 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvent

No abnormality in
appearance. Marking
shall be easily legible

Ultrasonic washing with isopropy! alcohol for 2 minutes.
Power: 0.3W/cm?, f: 28kHz, Temp: 35°C +5°C

Flame Retardant

No evidence of
flaming or
self-flaming

Flame test: the test flame shall be applied and removed for each 15 seconds respectively
to repeat the cycle 5 times. Overload flame retardant: power (AC) corresponding to 2, 4,
8, 16 and 32 times the power rating shall be applied for each 1 minute until disconnection
occurs. However the applied voltage shall not exceed the value of 4 times of the
maximum operating voltage

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/01/19

KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m

leaded

0
[
0
x)
-
0
0
<




= O\ . _CWFS

KOA SPEER ELECTRONICS, INC.

coat-insulated wirewound resistors
(with fusing function)

E
features ROH

* Flameproof retardant coating COMPLIANT
(equivalent to UL94-V-0)

* Fail-safe mains fusing at AC 250V
(CWFS23: 4.7Q~9.1Q: AC200V)

¢ Products with lead-free terminations meet EU RoHS

papes|

-
o]
o
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o
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dimensions and construction

Dimensions inches (mm)
Type L D | d (nom.) | t(max.)
Insulation .472+.039 | .157+.039 | 1.18+.118 |  .031 118
Coating Electrode CWFS23 | (150:1.0) | (401.0) | (30.0:3.0) | (0.8) (3.0)
Resistive i = CWFsas | 5912.089 | 236+.039 | 1.182.118 | 031 118
Wire  Geramic = (15.0+1.0) | (6.0+1.0) | (30.0+3.0) (0.8) (3.0)
t t Lead
— Wire
| ‘ L | | ‘ D
I [ [ I
ordering information
Lowe | [ s | [ 28 J [ ¢ [J [ m J[ A J[ 00 | [ 4 |
Product Power Rating Termination Taping and . Nominal
Code Type Material Forming Packaging Resistance Tolerance
S: Safety 23: 3W C:SnCu 23: T52 A: Ammo J: 3 digits J: 5%
Fusing NEW 35: 5W 35: T521
Contact KOA when you have control request for environmental hazardous
material other than the substance specified by EU RoHS.
For further information on packaging, please refer to Appendix C.
Lead length changes depending on taping and forming type.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/18
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CWFS

KOA SPEER ELECTRONICS, INC.

applications and ratings

coat-insulated wirewound resistors

(with fusing function)

. Resistance Fusi haracteristi i
Part N RatedP'I::mlnal Range using Characteristics T.CR. Tgrlr)\;e)re?'grlg'e
. . - = -6,
Eeslapetien Rating Temperature ( JE_,_52:‘/° ) Fusing Power Fusing Time BSILS) Range
CWFS23 3 +120°C 4.7Q - 100Q 90w 30 Sec Max. +100 -5{‘3“0
0
NEW| CWFS35 5 +180°C 4.7Q - 100Q 150W 30 Sec Max. +100 +200°C

Rated voltage= VPower Rating x Resistance value

environmental applications

Derating Curve

[T

100
CWFS35 —\

80
2:;3 CWFS23- \
S 60 \
k-]
2
540 N \
B

20

0
-80 “ -40 -20 0 20 40 60 80 100 120140 160180 “ 220
200

-60

Terminal Part Temperature
(°C)

Performance Characteristics

Temperature Rise (Ref.)

Temperature Rise (°C)

Measuring Point
¥ | o
300 L/
/ /CWFSZB
200 ///
100 A
0 50 100

Rated Power Ratio (%)

Fixing Board t=1.2 Material: Glass Epoxy Board

Requirement A R +(% + 0.05Q)

Parameter Limit Typical Test Method
Resistance Within regulated tolerance — 25°C
T.C.R. +100X10%/K — +25°C/-55°C and +25°C/+125°C
Melt Time 30 seconds 4 seconds Power rating x 30
Overload (Short Time) 5% 2% Rated rating x 10, 5 seconds
Resistance to Solder Heat 19% 0.8% 350°C = 10°C for 3.5 seconds or 260°C + 5°C
for 10 seconds
. ) Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 5% 4% 1.5 hr ON, 0.5 hr OFF cycle
Endurance of Rated Terminal 5% 39 CWFS23: 120°C + 2°C; CWFS35: 180°C + 2°C

Part Temperature

1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvent

No abnormaly in appearance
such as disappearance of

making, etc.

On immersing the sample in IPA for 3 min., the resistor
surface should be lightly wiped with a dry cloth (velvet
or gauze)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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~O\ CW,CWP, CWH

coat-insulated, precision coat-insulated
and miniature wirewound leaded resistors

E
features ROH

* Flameproof silicone coating COMPLIANT
equivalent (UL94VO0)

* CWH resistors meet MIL-PRF-26 (U characteristics)
* CWH high precision resistors with T.C.R. less than +50x10%/K
* Suitable for automatic machine insertion
* Various types of formings are available
* Excellent in pulse characteristic
* Products with lead-free terminations meet EU RoHS
and China RoHS requirements
e CW1SS has UL1412 approval (File No. E320246)

» Surface mount style “N” forming is suitable for automatic
mounting CW, CWP

KOA SPEER ELECTRONICS, INC.

papes|
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dimensions and construction Dimensions inches ()
Type L t (max.) D d (nom.) I*
L ' I ' cwija | 13012 02 |.075x.012| .018
t>] <« Ceramlic Core *‘ t (3.3+0.3) (0.5) (1.9+0.3) (0.45)
[y T .256+.039 .039 .098+.039 .024
D d CWA2 |\ “o5n0) | (10) | '(25+1.0) | (0.6)
[ 96 T ﬁ 138+.039
A cwi1 ey
(3.5+1.0)
A .354+.039 .138%0%°
_ . CWIX 1 "9.0+1.0) (3.5
Marking \I?Vefsmtlve cE:nd \Iﬁ_ad 138 '2)39
ire ap ire .138+.
. . AL (3.5£1.0)
Insulation Coating
cw2 .157+.039 1.18+.118
(4.0+1.0) (30.0+3.0)
472+.039 15770
Cw2ax O
(300 |.157+.039 | (0.8)
cwap (4.0+1.0)
.236+.039
S (6.0+1.0)
.591+.039 236"
CWSX | (15.0:1.0) (6.0:3)
.236+.039
SLEL (6.0+1.0)
CW5 .945+.006 .354+.006 1.50+.118
(24.0+1.5) (9.0+1.5) (38.0+£3.0)
CWwWi1s
.256+.039 .039 .098+.039 .024 1.18+.118
(6.5+1.0) (1.0) (2.5+1.0) (0.6) (30.0+3.0)
CW1Ss
.354+.039 .138+.039
CWIH | "9 0.7.0) (3.5+1.0)
CW2H .472+.039 118 .157+.039 .031 1.18+.118
(12.0«1.0) (3.0) (4.0+1.0) (0.8) (30.0+3.0)
.591+.039 .236+.039
CW3H | 156:1.0) (6.0+1.0)
* Lead length changes depending on taping and forming type.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1219117
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CW, CWP, CWH

KOA SPEER ELECTRONICS, INC.

ordering information

coat-insulated, precision coat-insulated
and miniature wirewound leaded resistors

Lew | [ 12 || P | e | T52 a1 | 103 ]
Power Termination Taping and . Nominal
Type Rating Style Material Forming Packaging Resistance Tolerance
1/4: 0.25W H: Stability C:SnCu Axial: T26, T52, A: Ammo +2%, +5%: C:+0.25%
1/2: 0.5W Nil: Power T521, T631 R: Reel 2 significant figures D:+0.5%
1:1W P: Precision Stand-off Axial: TEB: TEG: .+J. mtjlt'pé'er. R | F:+1%
indicates decima
2: 2W S: Small L52'_A’ .LSZB* Embossed on value <10Q G:+2%
3. 3W X: Power Radial: VTP, GT plastic +1%: J: 5%
L forming: L12.5A (N forming) 2l
5: 5W SS: Small type, L15A L26A Lé5A: 3 significant K: +10%
For further information UL Approved . figures + 1 multiplier [}
on packaging, please N forming: N17, N20 “R” indicates decimal T5
refer to Appendix C. * VTP: Applicable to 0.47Q or on value <100Q % i)
i . . over for CW1, CW1P only a %
applications and ratings 2 o
Part Power T.C.R. Resistance Range (Q) Rated Operating
Designation| Rating | (PPC) | E-4, E-06 | E-24, E-96 | E-24,E-06 | E-24 E-24 E-24 | Amblent |Temperature
* | (C£0.25%) | (D£0.5%) | (Fx1%) | (G2%) | (J£5%) | (K=10%) P 9
Cw1/4 0.25W 0.47 - 15 0.47 - 15
Cw1/2 0.5W 0.1 -100 0.1 -100
Cwi1 1.0W 0.1 -390 0.1 -390
+250 — — —
Cw2 2.0W 0.1 -390 0.1 - 390
cw3 3.0W 0.1 -390 0.1 -390 c
7 (o]
Cw5 5.0W 0.1 -390 0.1 -390 +70 40°C
Cwi1iX 1.0W 0.01 - 0.091{0.01 - 0.091 to c
155°
Cw2ax 2.0W +500 — — — — 0.01 - 0.0910.01 - 0.091 "
CW3X 3.0W 0.01 - 0.091|0.01 - 0.091
CW1s 1.0W +250 — — — — 0.1 -100 0.1 -100
CW1SSs 1.0W +100 — — — — 10 —
CW1P 1.0W +90: R>10Q 1-100 0.47 -220 | 0.1-430
CWwW2P 2.0W +50: R<10Q2| 1-390 0.47 -390 | 0.1-390 — — —_ +25°C
CW3P 3.0W 1-390 0.47 -390 | 0.1-390
CW1H 1.0W 0.47 -220 | 0.1-430 °c
+20: R>10Q . -55
CW2H 2.0W : — 0.47 - 750 0.1 -2k — — — +25°C to
+50: R<10Q +275°C
CW3H 3.0W 0.47 - 1k 0.1 -3k
CW_H: Max. Working Voltage: E= V(PxR) CW_H: Max. Overload Voltage: E= V(PxRx5)
environmental applications
Derating Curve
cw CwP CWH
100 N 100 N 100 T |\
| | | |
5 80 5 80 5 80
H | = | 2 | |
€ 60 | € 60 | \ € 60 | |
8 | I~ 8 | L 8 | |
& 40 : S & 40 ! N & 40 : :
& | AN ® | ~ & | |
20 f N 20 f S 20 f f
o | S o | R BN |
-40 0 40  “80 120 4280 -40 0 “40 80 120 4280 -100 450 0 “ 50 100 “300

4160 200 240 4160 200 240 4150 200 250
155 155 -25 155

Ambient Temperature
)

70 275

Ambient Temperature
)

275 25 275 -565

Ambient Temperature
)

For resistors operated at an ambient temperature of 25°C or above, a power rating shall be derated in accordance with the above derating curve.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/01/19
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VE::; o A\® cwW,CWP, CWH

coat-insulated, precision coat-insulated

KOA SPEER ELECTRONICS, INC. and miniature wirewound leaded resistors

environmental applications
Surface Temperature Rise

300
& 250 Bk
< [-Ccws, cwsp
& 200
5 /CW2, CW2P
£ 150 [ owrs,owss
g ——CW1, CW1P
CW1/2——
%100 —— | __cwi
© 50 Fixing board: t=1.2
0 Material: Glass epoxy board
- 0 25 50 75 100
3 a % Rated Power
na
g0
w4l Performance Characteristics
Requirement A R +(% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Within regulated tolerance — 25°C
. B CW: +25°C/+125°C
T.C.R. Within specified T.C.R. _ CWP: +25°C/-40°C and +25°C/+155°C
CWH: +25°C/-55°C and +25°C/+125°C
19%: CW, WX 0.5%: cwp| 757 ZI CYIRD4 WP 1 ow cwix ow1s,cwi1ss: Power rating x 10 for 5 seconds
Overload (Short Time) 2%: CW1S, CW1SS 0.18") 'CWP(h<1OQ) CWP: Power rating x 6.25 for 5 seconds
0.2%: CWP(R<10Q)*, CWH 0'150/21 CWH CWP (R<10%2), CWH: Power rating x 5 for 5 seconds
o. 0.8%: CW,CW1S,CW1SS,CWX
) ! /";C?W’CW1S’CW1SS’CWX 0.4%: CWP 350°C = 10°C for 3.5 seconds or 260°C + 5°C
Resistance to Solder Heat 0.5%: CWP 0.18%: CWP (R<10Q for 10 q
0.2%: CWP (R<10Q)*, CWH| ~ 100 (R<100) or 10 seconds
’ 0.15%: CWH
. . 5%: CW, CW1S, CWX 4%: CW, CW18, CWX Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 2%: CWP 1.6%: CWP 1.5 hr ON. 0.5 hr OFF cvcle
0.5%: CWP (R<10Q)* 0.45%: CWP (R<10Q) ) e 4
5%: CW,CW1S,CW1SS,CWX | 4%: CW,CW1S,CW1SS,CWX | 70°C, 1000 hours (CW, CWX, CW1S, CW1SS),
Endurance @ 70°C 2%: CWP 1.6%: CWP 25°C, 1000 hours (CWP)
0.5%: CWP (R<10Q)* 0.45%: CWP (R<10Q) 1.5 hr ON, 0.5 hr OFF cycle
Resist to Solvent No evidence of damage to After immersing the sample in IPA for 3 min., the resistor
esistance 1o solven protective coating and marking - surface should be wiped with a dry cloth (velvet or gauze)
Low Temperature 0.2%: CWH 0.15%: CWH -65°C, 24 hours
High Temperature 0.5%: CWH 0.45%: CWH +275°C, 250 hours
Thunder Surge 3%: CW1SS — Combination wave, +1.5kV 20 seconds 3 cycles
Load Life 0.5%: CWH 0.45%: CWH -25°C, power rating, 1.5 hr ON, 0.5 hr OFF 2000 hours

* Refer to MIL-PRF-26G standard

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/20117
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KOA SPEER ELECTRONICS, INC.

coat-insulated miniature precision
power wirewound resistors

features R(I;Iw—ﬁ

* Resistors meeting MIL-R-26E (U and COMPLIANT
V characteristics) and surface temperature
(hot spot) 350°C max.

* Resistors with a wide range of 0.1Q ~ 62kQ,
covering applications from precision to power

* RWLIN type resistors are non-inductive wound
and can be used in high frequency applications.

¢ Products with lead-free terminations meet EU RoHS

and China RoHS requirements 0
TG
0p
T
59
-2
dimensions and construction
L | | | Dimensions inches (mm)
| —> Ceramic Core t Type L D d (nom.) I
| .315+.039 | .138%3%°
p RW1/2, RW1/2N (8.0+1.0) | (1610 020
I 413+.039 | .106+.039 (0.5)
A hoiplihaly (10.5+1.0) | (2.7+1.0)
512+.039 | .205+.039 | .031
i, (] (13.0+1.0) | (5.2+1.0) (0.8)
Insulation Resistive Electrode Lead
- - 3 .650+.039 | .252+.039 1.50+.118
Coating Wire Cap Wire RW3, RW3N (16.5+1.0) | (6.4+1.0) (38.023.0)
.866+.039
RW5, RW5N
(22+1.0) | 307+.059 | .039
1.24+.039 | (7.8+1.5) (1.0)
i, ] (31.5+1.0)
1.81+.059 | .366+.089
A, (AR (46.0+1.5) | (9.3+1.5)

ordering information

Pb Free | RW | | 1/2 | | N | | T | | 103 | | J |
Type I I I I I T
T Power Winding Termination Nominal Tol
ype Rating Method Material Resistance ClEENEE
1/2: 0.5W Nil: Standard T: Sn +3%, +5%: 2 significant D: +0.5%
1: 1W winding figures + 1 multiplier F: +1%
2: oW N: Non-inductive “R” indicates decimal H: +3%
3 3W winding on value <10Q - 5%
: +0.5%, +1%: =22
5:5W Packaging quantity: 3 significant figures
7:TW RW1/2 ~ RW1: 1,000 pieces + 1 multiplier “R”
10: 10W RW2 ~ RW7: 500 pieces indicates decimal
RW10: 300 pieces on value <100Q
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 112117
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s | coat-insulated miniature precision
KDA SPEER ELECTRONICS, INC. power wirewound resistors

applications and ratings

. Resistance Range (Q2)
Part R L D+0.5% F1% H=3% J25% T.CR. W'c‘)":(’i‘;‘ ox?l);a g
Designation U Vv (E24 » E96 | (E24 » E96 (E24 & (E24 & (ppm/°C) Volta 3 Voltage
25x10"50x10") | 25x10"*50x10") | 25x10"¢50x10") | 25x10"50x10") 9 g
RW1/2 0.5W 10 - 2.61k 10 - 2.61k 0.47 - 2.7k 0.47 - 2.7k 80V 150V
5 — 5
RW1/2N — 10 - 2.37k 10 - 2.4k 10 - 2.4k
RW1 1-5.11k 1-5.11k 0.1-5.1k 0.1-5.1k
1.0W — 130V 300V
RW1N == 10 - 38.74k 10 - 3.6k 10 - 3.6k
RW2 2 0W 3.0W 1-10k 1-10k 0.1 - 10k 0.1 - 10k 140V
8= RW2N ' ' — 15 - 10k 10 - 10k 10 - 10k +§f{'058' S00v
5 >
Q-m RW3 1-15k 1-15k 0.1 - 15k 0.1 - 15k .
ag 3.0W 5.0W +50/-70: 200V 600V
Dg_ RW3N == 15 - 15k 15 - 15k 15 - 15k 1Q<R<10Q
5
0 RW5 1-30.1k 1-30.1k 0.1 - 30k 0.1 - 30k -90:
5.0W 7.0W +4F?°4 30' 400V 700V
RW5N — 20 - 29.4k 20 - 30k 20 - 30k <
RW7 1-45.3k 1-45.3k 0.1 - 47k 0.1 - 47k
7.0W 10W 600V 800V
RW7N == 36 - 44.2k 36 - 43k 36 - 43k
RW10 1-60.4k 1-60.4k 0.1 - 62k 0.1 - 62k
10W 14W 1000V 1500V
RW10N — 62 - 49.9k 62 - 51k 62 - 51k
Operating Temperature Range: Characteristic U: -55°C ~ +275°C, V: -55°C ~ +350°C
environmental applications
Derating Curve Surface Temperature Rise Frequency Characteristics
100 350 \ P 11 1 1 1 1 A A1
TN G R i R i
+ 80 @2 L
g I I $ 250 s 10 A A ) A A
€ ol | 5 RW2 i
3 NN § 200 = cool L LA
" | A A A
S S 0 AT A A I o
a0 A ® T T T
ol ! ' @, oo LM LT T
100 50 0 * 50 100 150 200 250 4300 350 0 40 80 120 160 200 T T T
e 2 a7 ing Rati A A A A
Ambient Temperature Power Rating Ratio (%) oL LLTL LTI e
(°C) (Characteristics U) 1 10 100 10k 100k M 10M
Frequency (Hz)
Performance Characteristics
Parameter Requirement A R +(% + 0.05Q) Test Method
Resistance Within regulated tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/-55°C, +25°C/+125°C
. 0.2%: U Rated power x 5 or Max. overload voltage, whichever is lower for 5 seconds
Overload (Short time) - -
2%: V Rated power x 10 or Max. overload voltage, whichever is lower for 5 seconds
Resistance to Solder Heat 0.1% 350°C + 10°C, 3 seconds + 0.5 seconds or 260°C + 5°C,
’ 10 seconds + 1 second
: : 0.2%: U Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 2%: V 1.5 hr ON/0.5 hr OFF cycle
° 0.5%: U 25°C, 2000 hours
Endurance @ 25°C 3%: V 1.5 hr ON/0.5 hr OFF cycle
] 0.2%: U 275% °C, 250 hours
High Temperature Exposure
2%: V 350 °C, 250 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/18
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VE:::OA‘\® BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

features EU_
= / * High power resistors ROH

Py ~ * Uses flame-retardant insulated ceramic case COMPLIANT
e Products with lead-free terminations meet
T . .
o, EU RoHS requirements. EU RoHS regulation
> o b is not intended for Pb-glass contained in electrode,
R resistor element and glass.
- * Excellent in anti-pulse and in rush current
)
35
0p
T
0
— g
applications and ratings
P Resistance Range (Q) E24 Style & Weight (g/1 piece)
Type Ro:l_ver
N9\ Ei19% | Gx2% | J+5% | K+10% | S | N | E | P | X | Y |YS| Z | H | Q |HA|HB|QA|QB
BWR1 W | 1-56 | 0.22~75| 0.1~75 — 13— | —|=1=]=1=]1=]=]=]=1=1=1=
BWR2 | 2W | 1~160 |0.22~200| 0.1~200| — 21 (89| — | — [—m | = | = [ == [=1T=]=[=1=
BWR3 | 3W | 1-300 |0.22~390| 0.1~390 | — 39 (59| — | — | — | = =1 =1=1—=—1T=1T=1=71+=
BWR5 | 5W | 1~300 |0.22~390| 0.1~390 | — 51 | 72 |57 |56 | — | — | — | — | — | — | = | = [ = | =
BWR7 | 7W | 1~360 |0.22~390| 0.1~390 | — 75108 — | — | — | — | — | = | = | = | = | = [ =1 =
BWR10 | 10W | 1~390 |0.22~390| 0.1~390 | — 102[150] — | — | — | — | = [ = = =[=]=[=1=
BWR15 | 15W | 1~390 |0.22~390| 0.1~390 | — 88 — | — | — | — | — | = [ == =1=1=1T—=71<=
BWR20 | 20W | 1~390 |0.22~390| 0.1~390 | — B — ===l ===l =I=l==1I=1=
BGR5 5W — — 10~390 [039-91| — | — | — | — |61 |76 |66 | 76| — |62 | — | — | — | —
BGR7 7W — — 10~390 [039-91| — | — | — | — |82 |91 [78 |91 | — |78 | — | — | — | —
BGR10 | 10W | — — 10~390 |039-91| — | — | — | — |11.0| 124|104 | 114 99 [107 |136| — |145| —
BGR15 | 16W | — — 10~390 |051~91 | — | — | — | — [188| — | — |205[184 [186 | 244|275 | 246 | 27.7
BGR20 | 20W | — — 10~390 |051-91| — | — | — | — |223| — | — | 240219 221|279 310|281 | 313
BGR30 | 30W | — — 10~390 | 22~91 | — | — | — | — | — | — | — | — [59.3|59.6 | 739|735 | 742 | 738
BGR40 | 40W | — — 10~390 | 2291 | — | — | — | — | — | — | — | — |704|706|85.0 |84.6 | 852 | 848
BSR2 2W — —  [430~13k| — 21388 | — | — | — | = [= [ === =[]=1=1=
BSR3 3W — — | 430~27k| — 39 (59| — | — | — | — | — | — | = —1T—=1—=—1—=1-=
BSR5 5W — — | 480~51k| — 51 | 72 |57 | — |61 |76 |66 |76 | — |62 | — | — | — | —
BSR7 7W — — | 430-56k| — 74 (108 — | — |82 |91 |78 91| — |78 | — | — | — | —
BSR10 | 10W | — — | 430~75k| — 102150 — | — |11.0 [124 [104 [ 11.4 (109 |10.7 [137 | — |145| —
BSR15 | 15W | — — | 430~56k| — 188 — | — | — |185| — | — | 205|184 |186|24.4 |275 | 246 | 277
BSR20 | 20W | — — [ 430-56k| — 233 — | — | — [220] — [ — [240|21.9 221|279 (310|281 313
Max. Working Voltage | Max. Overload Voltage T.C.R. (x109/K Rated Operating
Type :o:_ver v)g J V) J ¢ ) Ambient |Temperature
2 BSR BGR,BWR BSR BGR,BWR | BWR BSR BGR  [Temperature| Range
BWR1 1w — — —
BO R2 2W 250 500 —
BOR3 3W 300 600 i
BOR5 5W 350 700 100 300 +70°C
BOR7 7W 500 _ 1000 * * -40°C
BOR10 | 10W 700 E=VPeR 1400 | E=VPR+10 to
BOR15 15W 700 1400 +250 +155°C
BO R20 20W 750 1500 i
BGR30 30W — — +25°C
BGR40 40W — — - -
Rated voltage= VPower Rating x Resistance value or Max. working voltage, whichever is lower.
O Represents the space to designate product type via character G, W, or S.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/16/19
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KOA SPEER ELECTRONICS, INC.

BGR, BWR, BSR

ordering information

rectangular type wirewound resistors with glass core
rectangular type wirewound resistors with ceramic core

rectangular type metal oxide film resistors

papes|

-
o]
o
0
o
0
9
[

| 5WA | e e o e [
T Power Termination' Sty Nominal
ype Rating Material E Resistance Tolerance
BGR: Wirewound (glass core) See table Blank: S style? +1%: 3 significant F:+1%
BWR: Wirewound (ceramic core) N: N style figures + 1 multiplier G:+2%
BSR: Metal oxide film C: SnCu E: E style “R” indicates decimal J: 5%
P: P stvle on values <100Q K: +10%
' Lead-Free plated terminal symbols. . 4 +2%, +5%, +10%:
C (SnCu) N, E, S and P styles X: X style f ﬁ'%;g;ﬁléjg#{es
T (S_’n),x’ Y YS,Z, Hand Q styles Y Y style indicates decimal on
2 No indication on style means S style. YS: YS style values <10Q
Z: Z style
y H: H style
T-Sn Q: Q style
HA: HA style
HB: HB style
QA: QA style
QB: QB style
dimensions and construction
S Style _ _ _
Dimensions millimeters
1.5Maﬁ»k 1.5Max | Type L w H P D
|ed U BWR1 13.0+1.0 | 5.5+1.0 5.5+1.0 | 30.0+3.0 | 0.6+0.1
| —————— ) I
BWR2, BSR2 18.0+1.5 6.3+1.0 6.3+1.0
| | w BWR3,BSRS | [ 8.0s1.0 [ 8.0s10
U1,
‘ T T ! BWR5, BSR5
BWR?7, BSR7 35.0+1.5 | 9.5+1.0 9.5+1.0 | 35.0+3.0 | 0.8+0.1
BWR10, BSR1
0, BSR10 48.0£1.5
BWR15, BSR15 12.5+1.2 | 12.5+1.2
BWR20, BSR20 | 63.5+1.5 | 12.5+1.5 | 12.5¢1.5
E Style Dimensions millimeters
‘ — L Type W1 D=1 Hx1.5 P?
BWR2N, BSR2N 1 7 20.5
BWR3N, BSR3N 12 8 25 5
* BWR5N, BSR5N 13 9 25.5
BWR7N, BSR7N 38.5
o BWR10N, BSR10N 16 12 35 7.5
A B [
00.820.1 = i BWRS5E, BSR5E 9.5 9.5 235 5

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/05/18
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BGR, BWR, BSR

rectangular type wirewound resistors with glass core
rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

- Oa\

KOA SPEER ELECTRONICS, INC.

dimensions and construction (continued)

X Style (5W, 10W) (15W, 20W) Y Style YS Style
L w y L R L w L
al
I Vi l *

10

B

| I—ﬁ-l}

Si=|
o
o
%m
15£1.56 H

m—
i
o
w
N
N W
W
S o
[ %
7+0.5
=)
iy
o
)
; é o
4.5+0.5
o
="1x
~—
£l
i
=)
w
~
=3
o @
<)
o

4.5+0.5

1.6+0.2

1.4£0.2 7 o
'~
S

H=—t

g 0.85+0.1 ﬂ
0.8520.1 % g
Dimensions millimeters oo
Type L+1.5 W=1.0 Hx1.0 P+1.5 o
BGR5X, BSR5X, BGR5Y, BSR5Y, BGR5YS, BSR5YS 27 15 =
BGR7X, BSR7X, BGR7Y, BSR7Y, BGR7YS, BSR7YS 35 9.5 9.5 22.5
BGR10X, BSR10X, BGR10Y, BSR10Y, BGR10YS, BSR10YS 48 35
BGR15X, BSR15X 32.5
12.5 12.5
BGR20X, BSR20X 63.5 47.5
P Style = Dimensions millimeters
i am1om 00.8) Type L w H H, P)
I‘E BWR5P 23.0+1.5 9.5+1.5 9.5+1.5 —_ 20

Parenthesized dimensions are for reference.

Please refrain from using these parts as a board-insertion type.

* Soldering only does not allow enough joint strength.
Additional fixation is recommended.

)

©
=
H

e e

w
Z Style (5W, 10W) (15W, 20W) Dimensions millimeters
L W 2y L w Type L+1.5 W=1.0 H+1.0 P
:[ . & = BGR5Z, BSR5Z 27 15 %
cos I 1 sc0a ﬂ 92 vos HAl 204 ﬂ % | BGR7z, BSR7Z 35 95 95 225 %
H 0. = 1.5:0.2 0 -
3 1202 A } : 5] } BGR10Z, BSR10Z 48 35
2 . 2 BGR15Z, BSR15Z o5 s | 250
p 3 3 R . 3
A 080201 o "7 | BGR20Z, BSR20Z | 635 47573

7.3+0.3

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/05/18
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VE:::OA‘\® BGR, BWR, BSR

rectangular type wirewound resistors with glass core
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

dimensions and construction (continued)
H Style Q Style

%Lﬁ H ® *H* N
&

£l mE

He

i
ke
-

I
wn T
= =i 3 ! T——— E'*JF 3 1
L L - w i P—"W
L
L
8= Dimensions millimeters
0.9 Type L L, L, w W, H H, H, | (H) | (P) t (oh)
E’-',g- BGR10H, BSR10H 48,0415 45 | 95+1.0 5 9.5£1.0 | 7.0£1.0 35 0.4 2.0
O0gp Vxl.
01, 4.
o EGHILNB STt 250101 _ 0 125212 6 [125:15) 85410 345 25
BGR20H, BSR20H | 63.5+2.0 — — 49.5 05
BGR30H 75.0+2.5 56 '
40.0+#1.2| 10.0 |[19.0+15| 75 [19.0+1.5 3.0
BGR40H 90,0225 | 100 *1.5111.01.0 71
BGR5Q, BSR5Q | 27.0+1.5 15.0
; BGR7Q, BSR7Q | 35.0:1.5 9.5+1.0 9.5+1.0 [10.551.0 65 3.3 225 2.2
BGR10Q, BSR10Q 45 4.75 35.0 0.5
BGR15Q, BSR15Q 48.0+1.5 25.0+1.0 345
+
2 e 70 |12.5£1.2 12.5+1.5(13.0«1.0| 6.35 — : —
BGR20Q, BSR20Q | 63.5:2.0 * 495
BGR30Q 75+2.5 56
40.0+1.2| 10.0 [19.0¢1.5| 6.3 [19.0+1.5[12.0+1. 8.0 4.1 0.8 1.7
BGR40Q 90+2.5 * * 12.0+1.0 71
Parenthesized dimensions are for reference.
HA, QA Style HB, QB Style - - —
Dimensions millimeters
W — Type (P)| P W] Ws | K |t
4 | = o = ﬁ BGR10HA, BSR10HA 2.8+0.3| 0.6
/O’ - I BGR15HA, BGR15HA, BGR15QA
i e | } BGR15HB, BSR15HB, BGR15QB
(tow:og) I @ | Il [> | i | BSR15QA, BSR15QB 8.0 [6.0+1.0{12.0 [3.0+0.3
BN %* BGR20HA, BSR20HA, BGR20QA
; == ™"\, | BGR20HB, BSR20HB, BGR20QB 3.0¢0.3| 0.8
L | (Wz)
v 5 BSR20QA, BSR20QB
{Kc BGR30KA, BGRSOHE 10.0 [8.0+1.0{18.0|3.0+0.3
| | et BGR40HA, BGR40OHB Bt haaiigd i b
Parenthesized dimensions are for reference.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/16/19
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KOA SPEER ELECTRONICS, INC.

Derating Curve

BGR, BWR, BSR

rectangular type wirewound resistors with glass core
rectangular type wirewound resistors with ceramic core
rectangular type metal oxide film resistors

S Style N Style E Style
20w ~A
@ 18W 200— }Q R [ ﬂ» [ — Measuring
250— VoW ) I Ez Point —
7w — Measuring . =
Measuring [$) Point Mgasunng B
~ 200 Point 2 150 - 200| Point _—— 200
) & oW ) .
8 5w £ 100 1L A 8 150 s .
Z 450 sw—— § 5w E 0w 8 150 B
® @ 3w e 7w «
2 a 2w 2 5w e
g 2w £ 50 £ 100 5,
g 100 - g - § 100
3 £ 2w 2
S / 0 2 50 £
50 50 100 8 50
Power Rating (%)
0
0 50 100 0 50 100
Power Rating (%) Power Rating (%) Power Rating (%)
X Style Y Style YS Style
200| 4 200| - 200 0
— e N / =~ ” /
¢ M i Q Measuring &) easuring
% 150 — p;itsunng — 2 150 — point 1 2 150/— Point — |
g 10w E i:_i
o = =
5 100 7w 3 100 s 100
2 5w ] ® 10w
g | 20w 2 2 w
2 5 = 15w E 50 - E 50 oW
= =2 =
" % = o
50 100 50 100 0 50 100
Power Rating (%) Power Rating (%) Power Rating (%)
Z Style H, Q Style
100 I '\ V~ T
g [ ==
N 7 ~ Measuring on g e f ? N 15W-~40W
3 150 :\,Ae.af“"”g S a9 30w —— g : : Vi
oIn’
'!.:ﬁ § %ngv E 0 | | ~N
e e 10w = T[T
5100 5 200 =
g g / g* aE D
g 20w 2 y, s ’ ’ N
€ 5o 15w £ 100 ) ! !
° 10w K & I I
S 0 R N
0 -40 20 0 20| 40 50| 80 100 120 140 FSCWBU 200 220 240 260 |ZBO
50 100 50 100 25 70 155 275
Power Rating (%) Power Rating (%) Ambient temperature (°C)
environmental applications
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
Resistance Within regulated tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
0.8%: BWR
) 1%: BWR, BSR
Resistance to Solder Heat o 1.7%: BGR 350°C + 10°C for 3.5 seconds
2%: BGR
0.9%: BSR
2.4%: BWR "
: N 3%: BWR, BGR Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours
Moisture Resistance o . ’ 2.55%: BGR . ) ’ ’
5%: BSR 45%: BSR 1.5 hr ON, 0.5 hr OFF cycle
R 3%: BWR 2.4%: BWR Rated voltage, 70°C, 1000 hours, 1.5 hours ON/
Endurance @ 70°C 5%: BGR, BSR 4:25%: BGR 0.5 hours OFF cycle
o 0.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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'O, BGRV,BWRYV, BSRV

rectangular type wirewound resistors with glass core (for automotive)
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core (for automotive)
rectangular type metal oxide film resistors (for automotive)

features E

* High power resistors RO

* Uses flame-retardant insulated ceramic case €¢OMPLIANT
* Excellent in anti-pulse and in rush current

» Suitable for high reliable applications like automotives

* AEC-Q200 qualified.

* Products meet EU RoHS requirements

85
g‘& applications and ratings
9 2 Pulse [ . )
esistance Range (Q) Style & Weight (g/1pcs)
(1] Type Povyer Energ_y E24
Rating | Capacity
J)** J+5% K+10% SHxx N*** G QA Qc QD
BWRV3 3W 11 1~390 — 3.9 5.9 — — — —
BWRV5 5W 17 1~390 — 5.1 7.2 — — — —
E BWRV7 W 52 1~390 — 75 10.8 — — — —
=| BWRV10 10W 100 1~390 — 10.2 15.0 — — — —
BWRV15 15W 100 1~390 — 18.8 — — — — —
BWRV20 20W 180 1~390 — 23.3 — — — — —
BWRV40* 40W 549 5.1~100 — — — 93.5 — — —
NEW| BGRV5 5W 16 10~390 5.1~9.1 — — 6.2 — — —
BGRV7 W 31 10~390 5.1~9.1 — — 7.9 — — —
BGRV10 10W 60 10~390 5.1~9.1 —_ — 10.7 14.5 — —
BGRV15 15W 95 10~390 5.1~9.1 — — 18.6 24.6 — —
BGRV20 20W 161 10~390 5.1~9.1 — — 22.1 28.1 — —
BGRV30 30W 161 10~390 5.1~9.1 — — 59.6 724 84.6 73.9
NEW| BGRV30TQW | 30W 226 10~390 5.1~9.1 — — 59.6 72.4 84.6 73.9
BGRV40 40W 226 10~390 5.1~9.1 — — 70.6 85.2 95.6 84.9
=| BGRV40TQW | 40W — 10~100 5.1~9.1 — — 70.6 85.2 95.6 84.9
Z[BSRvV3 3W — 430~27k — 3.9 5.9 — — — —
BSRV5 5W — 430~51k — 5.1 7.2 6.2 — — —
BSRV7 7W — 430~56k — 7.5 10.8 7.9 — — —
BSRV10 10W = 430~75k — 10.2 15.0 10.7 145 — —
BSRV15 15W — 430~56k — 18.8 — 18.6 24.6 — —
BSRV20 20w — 430~56k —_ 23.3 — 221 28.1 — —

* Under development

** Average value between 10Q~100Q

*** S Style and N Style lead terminal products are not compatible with the AEC-Q200 vibration test only by soldered PCB mounting.
When using the product, please take into account vibration measures such as fixing the product with silicone resin.

Power Rated Max. Working Voltage (V) | Max. Overload Voltage (V) T.C.R. (x10%/K) Operating
Type Rati Ambient Temperature
ating | Temperature | BGRV | BWRV | BSRV | BGRV | BWRV | BSRV | BGRV | BWRV | BSRV | Range
NEW| BSRV3 3W — 300 — 600 —

BSRV5 5W +70°C 350 700
BORV7 7W _ B 500 1000 +950
BORV10 | 10w E=VPR 00 E=IPR10| 7400 - 8001 e
BORV15 15W E=\PR 700 |E=VPsRs10 1400 | +250 to
BCIRV20 20W 750 1500 +155°C
BGRV30 30W +25°C . o _
BGRV40 40W — | - — —
BWRV40* 40W — E=VP*R — E=\PeRe10 — +250

* Under development
Rated voltage= VPower Rating x Resistance value or Max. working voltage, whichever is lower.
Please consult with us in advance about custom-made prodructs.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217119
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VE:::OA \ BGRV, BWRYV, BSRV

rectangular type wirewound resistors with glass core (for automotive)
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core (for automotive)
rectangular type metal oxide film resistors (for automotive)

ordering information

| BGRV | 80 ] | T e | . LA J[ s [ 4 |
T Power Termination' Sty 2 Dimentional Mounting Nominal Resistance
ype Rating | |Surface Material Ve Accuracy® Bracket Resistance Tolerance
BGRV: Wirewound See table C: SbCu Nil: S style Nil: Standard Nil: None 3 digits J: +5%
(glass core) T: Sn N: N style W: A: Astyle K: £10%
BWRV: Wirewound Q: Q style Dimensional C: S style
(ceramic core) _ accuracy D: D style
BSRV: Metal oxide film improvement
product

" Lead-Free plated terminal symbols. C (SnCu): S, N styles T(Sn): Q styles
2 No indication on style means S style.
Contact us when you have control request for environmental hazardous material other than the substance specified by EU-RoHS.

dimensions and construction

S Style
Dimensions millimeters
1.5Max. || 1.5Max.|)
n o U Type L w H L, D
< T ! = NEW| BWRV3C, BSRV3C 59415 8+1.0 8+1.0
+1.
. l ] l , ‘ BWRV5C, BSRV5C
w
™ T 1 L J +1. 51, 51,
BWRV7C, BSRV7C 35+1.5 | 9.5+1.0 | 9.5+1.0 3543 0.840.1
BWRV10C, BSRV10C
BWRV15C, BSRV15C 4815
: 12.5+1.2|12.5+1.2
BWRV20C, BSRV20C 63.5+1.5
N Style W N
B Dimensions millimeters
Type w D H P
* NEW | BWRV3CN, BSRV3CN 12+1.0 8+1.0 | 25+1.5
5%
B BWRV5CN, BSRV5CN 13410 9+1.0 25+1.5 1
| BWRV7CN, BSRV7CN 38.5+1.5
00.8:0.1 N BWRV10CN, BSRV10CN 16+1.0 | 12+1.0 | 35+1.5 75%
Q Style
Wi
(P) $H*
4+ 1 A} :
S
- 2
ﬁ:t: 5 _—
TR et
L
Dimensions millimeters
Type L L, L, Ls w W, H H, H, (Hg) (P) t (Qf)
NEW| BGRV5Q, BSRV5Q 27+1.5 15.0
BGRV7Q, BSRV7Q 35+1.5 9.5+1.0 9.5+1.0 [10.5+1.0| 6.5+0.2 | 3.3 | 22.5 |0.5+0.05| 2.2
BGRV10Q, BSRV10Q | 48+1.5 4.5 4.75+0.1 35.0
BGRV15Q, BSRV15G | 48+1.5 | 25+1.0 34.5
12.5+1.2 12.5+1.5 .0+1.0(6.35+0.2| 3.15 1.4
BGRV20Q, BSRV20Q | 63.5+2 ! * = 18.0:1.0 * 49.5
BGRV30Q 75+1.0 | 40+1.0 19.0£1.0 19.0+1.0 56.0
NEW| BGRV30QW* 75:0.5 | 40£0.5 1.0£0.5 49 0205 19.0:0.5 56+0.5|0.8+0.08
BGRV40Q 90+1.0 | 40+1.0 10 19.0+1.0| 6.3+0.1 |19.0+1.0 [ 12.0+1.0| 8.0+0.2 | 4.1 | 71.0 1.7
NEW * +0. .0+0. .0+0.
BGRV40QW 90+0.5 40+0.5 19.0+0.5 19.0+0.5 205
BWRV40Q** 91+1.0 20.0+0.5 20.0+0.5
* Dimensional accuracy improvement product ** Under development
Parenthesized dimensions are for reference.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/03/19
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VE:::OA \ BGRV, BWRYV, BSRV

rectangular type wirewound resistors with glass core (for automotive)
KOA SPEER ELECTRONICS, INC. rectangular type wirewound resistors with ceramic core (for automotive)
rectangular type metal oxide film resistors (for automotive)

dimensions and construction (continued)
QA Style QC Style QD Style

Ws

T i

1D = -

» P3
P4
1 [ 1 ’- " 3
: [N E— ]
> : el—— |
w3 = ‘
(W;) 3
= GMﬂ

W5

|

e}
| | I | | . | u -
u T, 1
5 .
b —
o Ig_ Dimensions millimeters
g g Type (P>) P, P, (W2) W, (Wy) (Ws) K t oF
0 BGRV10QA, BSRV10QA 2.8+0.3 0.6 4.0
BGRV15QA, BSRV15QA 8.0 6.0+1.0 — 12.0 3.0+0.3 — 21.0 3.0+0.3
BGRV20QA, BSRV20QA T
BGRV30QC, BGRV3oQwcC*
— 110+1.0 | 101+1.0 — — 4.2 21.0 — 0.8 4.2
BGRV40QC, BGRV40QWC*
Z | BGRV30QD, BGRVS0QWD 10.0 8.0+1.0 | 35.0£1.0 | 18.0 3.0£0.3 7.0 8.5 3.0+0.3
Z| BGRV30QD, BGRV30QWD
* Under development
Parenthesized dimensions are for reference.
Derating Curve
100
ANLNEEE
5 0 ; \." N 5W~10W
§_ 1 1 ||
20 | | \\/15w.4ow
2 [ [ N
- I I
B e N
2, L N
& I I N
o | |
-40 -20 0 20| 40 60 | 80 100 120 140 |160 180 200 220 240 260 280
25 70 156 275
Ambient temperature (°C)
environmental applications
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
Resistance Within regulated tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/-55°C and +25°C/+125°C
Resistance to Solder Heat ;4: g\gg\\// BSRV (1)8"2 g\gp?\\// BSRV 350°C = 10°C for 3.5 seconds
. ) 3%: BWRV, BGRV 2.0%: BWRV, BGRV Power rating x 1/10, 40°C, 90 - 95% RH, 1000 hours,
Moisture Resistance 5%: BSRV 2.5%: BSRV 1.5 hr ON, 0.5 hr OFF cycle
o o 3%: BWRV 2.0%: BWRV 25°C and 70°C, rated voltage, 1000 hours,
Endurance @ 25°Cand 70°C | g0/ gGRY, BSRV 2.5%: BGRV, BSRV 15 hours ON/0.5 hours OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/03/19
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BPR

rectangular type metal plate resistors

O\

KOA SPEER ELECTRONICS, INC.

features

* Power type current detecting resistors
¢ Flame retardant resistors in ceramic case

e Automatic insertion for a 5mm pitch between
terminals is applicable (26 type, 58 type)

e Low inductance

* Space saving

* Marking: Alpha/numeric marking

* Products with lead-free terminations

COMPLIANT

. 0
meet EU RoHS requirements Tl
0p
- - - T
dimensions and construction 0%
A " - =0
Single Straight Style Single Forming Style Size Dimensions inches (mm) [
Ceramic Ceramic Code A B (o] d B
Case Case
Cement Cement BPR26 | 33504 | 512:.04 | 157+.04 | .024:.04 | .354+.04
B Resistive Element B.bi Resistive Element (8.5+1.0) | (13.0£1.0) | (4.0«£1.0) | (0.6x1.0) | (9.0«1.0)
(o} (o] BPR28 .335+.04 | .512+.04 | .157+.04 | .031+.04 | .354+.04
g ] (8.5+%1.0) | (13.0+1.0) | (4.0«1.0) (0.8+1.0) (9.0+£1.0)
T T BPR38 512+.04 | .551+.04 .031+.04 | .354+.04
A A (13.0+1.0) | (14.0«1.0) (0.8+1.0) (9.0£1.0)
BPR58 .709+.04 | .551+.04 .031+.04 | .354+.04
d> (18.0+1.0) | (14.0+1.0) (0.8+1.0) | (9.0+1.0)
13t1mm d g1mm .669+.06 | 1.02+.06 | .197+.04 | .031+.04 | .787+.04
+tp setmi—{_p BPR108 | (170:1.5) | (26.0+1.5) | (5.01.0) | (0.8+1.0) | (20.0:1.0)
Lead Wire Lead Wire BPR55 | :669+.06 | 1.02:.06 031+.04 | 39404
. (17.0£1.5) | (26.0«1.5) (0.8+1.0) | (10.0<1.0)
Twin Style BPR77 | 78707 | 1.02x.06 .031+.04 | .394x.04
Geramic Cement (20.0+1.8) | (26.0+1.5) (0.8+1.0) | (10.0+1.0)
Resistive EI t
B *{ esistive Elemen ]
S Derating Curve
T 100 [— N
A % | |
- I [
H | | For resistors
d-> o
gﬂ:ﬁ ﬁ ~ e 60T [ operated at an ambient
P—f—P £ 0 | | temperature of 70°C or
Lead Wire c | | above, a power rating
b | | shall be derated in
20 | accordance with the
ol | above derating curve.
40 0 40 “80 120 160 200 ‘240
70 235
- - - Ambient Temperature
ordering information (C)
IBTRII T | | T | | c | | T | | R10 | | T |
T Power Lead Wire Termination Packaqi Nominal Tol
ype Rating Diameter Material geiaging Resistance ClEIEE
2: 2W 6: 0.6mm C:SnCu Blank: Straight lead 2 significant figures J: 5%
3:3W 8: 0.8mm (9.0mm pitch) +1 multiplier. “R” K: +10%
5: BW F: Forming indicates decimal on
: (90mm p|tch) value <10Q.
10:10W | | 8:00.8mm | FT: Radial taping ol values less than
(BPR26FT, BPR5SFT D182 are expresse
55: BW+5W Blank 0n|y’ 5.0mm pnch) L? mQ Vlv“h L” as
77: TW+7W ecima.
Ex: 20mQ - 20L

For further information on packaging, please refer to Appendix C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

112117

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m



papes)

-
0
-
0
o
0
3
[

O\

BPR

KOA SPEER ELECTRONICS, INC.

applications and ratings

rectangular type metal plate resistors

Part
Designation

Power
Rating

T.C.R.

Resistance Range

(ppm/°C)
Max.

J: 5%
(E12)

K: +10%
(E12)

Rated
Ambient
Temperature

Operating
Temperature
Range

BPR26

2W

BPR28

2W

BPR38

3W

BPR58

5W

0.01Q
0.1 - 0.68Q

0.01Q - 0.68Q

+350"

BPR108

10W

0.01Q, 0.1Q - 1.0Q

0.01Q - 1.0Q

BPR55

5W+5W

0.05Q, 0.1Q - 1.0Q

BPR77

TW+7W

0.05Q, 0.1Q
0.22Q - 0.47Q

0.03Q - 0.47Q

+70°C

-40°C to +200°C

* Application range: The straight style of 0.018Q or over
standard resistance

Resistance

26, 28

38

58

55

J: 5%

K: £10%

J: 5% | K: 10%

J: 5% | K: £10%

J:

K: 210% | J:

0.01 ®)

0.012

0.015

0.018

0.02*

0.022

0.027

0.03*

0.033

0.039

0.04*

0.047

0.05*

O

O

0.068

0.082

0.1

O

0.12

0.15

0.18

0.22

0.27

CRICO| [©

0.33

0.39

0.47

e)ejelele)

©) o) o) o) o) o) o] 6} @]

0.56

e} o) e} o) o) o) o) 6 0] O} @]

0.68

] o] 0} 0} 0] 0] 0} 6] 6] 6] 0] 0} ) O} 0} 0} ¢} 0] ¢} 0] 6} O} (6] G] OF ©}

COLIPRILLCLIRILCILILRICRICICRLICLICLICICL L

e} o) ¢} o) o) o) o) 6} 0] 6} @]

0.82

1.00

CROPLIPLILLLRLCLILRICLICRICRLRICICLICLICLOICICLL

o) o) o) o] o) o) o) o) o) 6} o] 6} @)

O : Available

Blank : Please consult

environmental applications
Performance Characteristics

— : Not available

* Non standard E-12 Decade Value

Parameter

Requirement A R%

Limit

Typical

Test Method

Resistance

Within regulated
tolerance

25°C (Measurement position: 10mm under from the case)

T.C.R.

Within specified
T.C.R.

+25°C/-55°C and +25°C/+125°C
(Application range: the straight style of 0.018Q over)

Overload (Short time)

+2.0%

+1.0%

Rated power x 2.5 for 5 seconds (Application range: 0.05Q & over)

Resistance to Solder Heat

+2.0%

+1.0%

260°C = 5°C, 10 seconds = 1 second

Moisture Resistance

+5.0%

+3.0%

40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Endurance at 70°C

+5.0%

+3.0%

70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

High Temperature Exposure

+3.0%

+2.0%

+125°C, 100 hours

Resistance to Solvent

No evidence of damage
to protective coating
and marking

After immersing the sample in I.P.A for 60 seconds + 10 seconds,
the resistor surface should be rubbed with absorbent cotton 10 times

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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custom milliohm resistor
KOA SPEER ELECTRONICS, INC. .

features COMPLIANT

* The super low resistance (3mQ ~) is suitable
for high power current detection

* Pitches and heights adjustable according
to mounting conditions

* All custom-made products
* Easy soldering
¢ Products with lead-free terminations meet EU RoHS

requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

leaded

0
L
0
o
0
[0}
]
C

dimensions and construction

L Style T Style
Vad ¢rad
H* H*
Resistive Resistive
Wire Wire
X (il 00 * Please consult with factory about
goldter goldter dimensions “P” and “H”
oa oa T style is applied for the diameter
le— P —>] le— pr—>] — of @ 2.3 or above
ordering information
| LlR | | 0|9 | | ||: | | Il- || 10 || 2<|>L | | J
Termination Insertion Nominal Resistance
Type Symbol Material Style Pitch Resistance Tolerance
06~20: L-Style D: SnAgCu L (06~20) Insertion 3 digits H: +3%
23~29: T-Style N: No surface T (23~29) Pitch J: 5%
treatment
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/27/113
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'E:::; o A\® custom milliohm r-esLisﬂ

KOA SPEER ELECTRONICS, INC.

applications and ratings

e ion | Symbor | odDiameter | MEUCR | Resistance | Resistance | (L) | amblent | Tomperature

Rating (A) Max. Temperature Range

LR0O6D 06 0.6 3.0 50mQ - 100mQ

LRO7D 07 0.7 4.0 30mQ - 70mQ

LR0O8D 08 0.8 4.5 28mQ - 50mQ

LR0O9SD 09 0.9 5.0 20mQ - 40mQ

LR10D 10 1.0 5.5 15mQ - 30mQ

LR11D 11 1.1 6.0 15mQ - 20mQ

LR12D 12 1.2 7.0 10mQ - 20mQ 20°C

LR13D 13 1.3 7.5 10mQ - 20mQ H: +3% 4100 +70°C 0

LR14D 14 1.4 8.0 10mQ - 20mQ J: +5% +180°C

LR15D 15 1.5 9.0 10mQ - 20mQ

LR16D 16 1.6 9.5 10mQ - 15mQ

LR18D 18 1.8 1 5mQ - 10mQ

LR20D 20 2.0 12 5mQ - 10mQ

LR23D 23 2.3 14 3mQ - 10mQ

LR26D 26 2.6 18 3mQ - 5mQ

LR29D 29 2.9 21 3mQ - 5mQ

* Other diameters and resistances are also available on request
environmental applications
Derating Curve

100 |\
N
80 I N
]
: HEEAN
o 60 | N
T
2 [ \
é 40 I N
BN I \
20 For resistors operated at an ambient temperature
[ of 70°C or above, a power rating shall be derated
| in accordance with the above derating curve.
40 -20 O 20 40 60“80 100 120 140 160
70 180
Ambient Temperature
(°C)
Performance Characteristics
Requirement A R +%
Parameter Limit Typical Test Method
. Within specified o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+125°C
Resistance to o o o o
Soldering Heat +2.0% +1.6% 350°C + 10°C, 3 seconds
. . Power rating x 1/10, 40°C, 90% - 95% RH, 1000 hours
O, 0, ) ’ ) E]
Moisture Resistance +3.0% +2.7% 1.5 hr ON, 0.5 hr OFF cycle
0 o o Rated voltage, 70°C, 1000 hours
Endurance at 70°C +5.0% +3.0% 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/13/19
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coat-insulated fusing resistor
KOA SPEER ELECTRONICS, INC.

—_—

E
features ROH
M/ * Functions as a resistor in normal condition compPLIANT

* Quick fusing protects circuit from excessive
overload at an abnormal time

* Flame-retardant coating equivalent to UL94 V-0

* Products meet EU RoHS requirements

dimensions and construction

leaded

‘ Dimensions inches (mm)
——t Resistive Film | ! [DES L C Max. D d(Nominal) I*
Trimming Line

il RF16 | -125+.008 | .134 4617|018
(3.2+0.2) (3.4) (1.7 %°) (0.45)
RF25 .248+.020 .280 .091+.012
(6.3+0.5) (7.1) (2.3+0.3) .024
RF50 .335+.020 374 .118+.012 0.6) 1.18+.118

(8.5£0.5) 9.5) (3.0+0.3) (30+3)

0
<
0
o
L
0
0
<

Ceramic Core

Electrode| Lead

Marking

Cap | Wire RF1 | 354039 | 437 |.138+020
Flame Retardant Insulating Coating D (9.0+1.0) (11.1) (3.5+0.5) (83;;1)
| c | RE2 | 610£039| 709 |.236x.039| (.

(15.5+1.0) (18.0) (6.0+1.0)

* Lead length changes depending on taping and forming type.

ordering information

R | 25 | | c | [Comsz | A R [ R [ S N
Product Power Terminal Taping & Packagin Nominal Resistance
Code Rating Surface Material Forming aing Resistance Tolerance
16: 0.17W C: SnCu T26, T52, T521, A: Ammo 3 digits J: +5%
25: 0.25W T631, MHT, VTP, R: Reel
50: 0.5W VTE, VT, GT
1:1W L, M Forming
2: 2W
ratings
Resistance Fusing Characteristics . .
Dielectric
Type s:::’:; Rggge Fusing -I-IgsF;K Withstanding
. %10~
J: +5% Fusing Power Time Voltage
3w 2.5W 60 sec
P 017w 10-1k — - - 10 -4.70 510 - 1kQ _ Max.
3.75W 250V
10w 7.5W 6.25W 3w
RF25C 0.25W | 0.1 -10k — 10-4.7Q
0.1-0.18Q | 0.2-0.43Q | 0.47-0.91Q 2.4K0 - 10kQ 5.1Q - 2.2kQ +1000:
7.5W R<4.7Q
RF50C 0.5W 0.1 - 15k — —_ 0 11?'05\2/30 — 0.47Q - 2Q 5 2ng1kQ 300V
’ ’ 1.1kQ - 15kQ ’ 30 sec +350:
15W Max. R>5.1Q
30W 25W 12W
il w 0-1 - 10k o 0.1-0.18Q | 0.2-0.43Q o 101':(7)9 '15?0 2.20- 1kQ 3s0v
36W 30W 24W
e 2W 1.0- 3k - - - 10-36Q | 11kQ-3kQ |  3.90-1kQ 600V
Rated Ambient Temperature: +70°C Rated voltage = VPower RatingxResistance value

Operating Temperature Range: —40 — +155°C

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1172117
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coat-insulated fusing resistor
KOA SPEER ELECTRONICS, INC.

environmental applications
Derating Curve

100 '\ For resistors operated at an ambient temperature of 70°C or above, a power

1 . . . .
1 \ rating shall be derated in accordance with derating curve on the left.

. 80 +

o : \

o T \

o] 1

Iy 1

T 40 i

I 1

2 5 : N\

: N
: \

80 100 120 140 ;160
0 155

0
-40 220 0 20 40 60

papes)

Ambient Temperature
()

-
0
o
o
o
0
9
0

Performance Characteristics

Performance Requirements
Test Items ARz (% +0.050Q) Test Methods
Limit Typical
Resistance Within specified — 25°C
tolerance
T.C.R. Within specified T.C.R. | — +25°C/+125°C
Overload (Short Time) 1% 0.5% Rated voltage x 2.5 for 5 seconds
Resistance to 1% 0.5% 350°C + 10°C, 3.5s + 0.5s or 260°C + 5°C, 10s + 1s
Soldering Heat
Rapid Change 1% 0.5% —40°C (30 min.)/ +85°C (30 min.) 5 cycles
of Temperature
Moisture Resistance 5% 2.5% 40°C £2°C, 90% - 95% RH, 1000 hours
1.5h ON/0.5h OFF cycle
Endurance at 70°C 5% 2.5% 70°C + 2°C, 1000 hours
1.5h ON/0.5h OFF cycle
Resistance to Solvent No abnormality in — The resistor shall be immersed in IPA for 30 sec.
appearance. Marking
shall be easily legible.
Flame retardant No evidence of flaming | — Flame test : The test flame shall be applied and removed
or self-flaming. for each 15 sec respsctively to repeat the cycle 5 times.
Overload flame retardant: Power corresponding to 2, 4, 8, 16
and 32 times the power rating shall be applied for each 1min.
until disconnection occurs.

Fusing Characteristics

RF16 10Q RF25 10Q RF50 10Q RF1 10Q RF2 10Q
60 " ' N
ol N N N M\
g
= N\
> 10 N N
N N N\ g A\ N
w
3 AN \
1
x5 x10 x15 x20 x5 x10 x15 x20 x5 x10 x15 x20 x5 x10 x15 x20 x5 x10 x15 x20
Magnification of Power Rating
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/20117
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~ON\ RF25CC
= coat-insulated fusing resistors
(constant current fusing type)

features R(E)I_?

* Fuse within 60 seconds in case COMPLIANT
of over-current

* Constant current fusing type

* Fuse at low magnification at 5 times or 10 times
of power rating

* Flame-retardant coating equivalent to UL94 V-0
* Products meet EU RoHS requirements

KOA SPEER ELECTRONICS, INC.

g
o
o o
gl
. . - 0
dimensions and construction 2 0
L > | Dimensions inches (mm)
Trimming Line 'Tes's""e Film Type L C Max. D d (Nominal) I*
; e | GLST| % Wiy aw |
S .3+0. . .3+0. . +
N * Lead length changes depending on taping and forming type.
. Ceramic Core
Marking Electrode| Lead
Cap Wire
Flame Retardant Insulating Coating D
f (o]

ordering information

l Fl‘F | | 2‘5 | | <‘: | | (‘: | | T?Z | | ? | R?s | | I‘( |
Product Power Terminal Constant Current Taping & Packagin Nominal Resistance
Code Rating Surface Material Fusing Type Forming ging Resistance Tolerance
25: 0.25W C:SnCu T26, T52, A: Ammo 3 digits K:+10%
VTP, VTE, R: Reel
L10A, M10X

applications and ratings

Power Resistance Resistance Fusing Characteristics Dielectric Taping & Q’ty/AMMO
Rating Range(Q) Tolerance Withstanding (pcs)
(E-24) Fusing Power FusingTime | Voltage T26A T52A
) - 410% 2.5W 1.25W
0.25W 0.1-0.91 K: £10% 010 0110 - 0.910 60 sec Max. 250V 2,000 2,000

Rated Ambient Temperature: +70°C
Operating Temperature Range: -40°C - +155°C

Rated voltage = VPower RatingxResistance value

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/28/17
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VE:::OA‘ coat-insulazlfﬁangigi

KDA SPEER ELECTRONICS, INC. (constant current fusing type)

environmental applications
Derating Curve

100 i\ For resistors operated at an ambient temperature of 70°C or above, a power
. \ rating shall be derated in accordance with derating curve on the left.
. 80 +
[ : \
5 AN
o 60 T \
o] 1
2 ]
s 40 .
« .
o~ 1
<20 ' \\
1
i N\
T
1

80 100 120 140 ,160
155

0
-40 -20 0 20 40 60

papes)

-
0
o
o
o
0
9
0

Ambient Temperature
(°C)

Performance Characteristics

Performance Requirements

Test Items ARz (% +0.05Q) Test Methods

Limit Typical
Resistance Within specified tolerance | — 25°C
Resistance to 5% 2.5% 350°C + 10°C, 3.5s + 0.5s or 260°C + 5°C, 10s + 1s
Soldering Heat
Humidity 5% 2.5% 40°C + 2°C, 90% - 95%RH, 1000h No Load
Endurance at 70°C 5% 2.5% 70°C+2°C, 1000h

1.5h ON/0.5h OFF cycle

Resistance to Solvent No abnormality — The resistor shall be immersed in IPA for 30 sec.

in appearance. Marking
shall be easily legible.

Flame retardant No evidence of flaming — Flame test: The test flame shall be applied and removed for

or self-flaming. each 15 sec respectively to repeat the cycle 5 times.
Overload flame retardant: Power corresponding to 2, 4, 8, 16
and 32 times the power rating shall be applied for each 1min.
until dis-connection occurs.

Fusing Characteristics I-R Characteristics

10

100

8

Fusing time

\\ RF25CC 6 —
T\ 0.680K \ / .
30 \\ \ 4
. \ \
6 2 /

MAX. 60s
3 \

60

Fusing Time (S)
Current (A)

T T T T T T T
1.0 1.3 15 2.0 0.1 0.2 0.4 0.68

Fusing current (A) Resistance (Q)
(0.68W) (1.15W) (1.53W) (2.72w)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/30/10
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MIRP

precision metal film resistor SIP networks

= O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Custom design network

* Ultra-precision performance for precision analog circuits
* Tolerance to +0.1%, matching to 0.05%

* T.C.R. to +25ppm/°C, tracking to 2ppm/°C

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

leaded

0
[
0
£}
-
0
0
<

dimensions and construction

| L | D Dimensions inches (mm)
‘ . ‘ ﬁ Type L (max.) | D (max.) P H h (max.)
MRPLO3 258
.335 .098  |.100+.008 | .118+.02 (6.5
8.5 2.5 2.54+0.2 3.0+0.5
MRPAO3 (8.5) (2.5) (2.540.2) | (3.0+0.5) 335
(8.5)
(0.25%0.5)
p
P x No. of Plns
ordering information
[ mrRP | | 03 | | E | [ A ] D | [ 103103 | | B | ] A |
I I I I i I i I
T si T.C.R. T.C.R. Termination Resistance Tol Tolerance
ype 42 (ppm/°C) Tracking Material Value ClHEIEE Ratio
L0O3 E: +25 A2 D: SnAgCu 3 significant B: +0.1% E: 0.025%
A03 C: 50 Y:5 figures/ C:+0.25% A: 0.05%
T: 10 3 significant D: +0.5% B: 0.1%
igures
F: £1.0% C: 0.25%
custom circuit orderlng information D: 0.5%
[ MRP | | KxxxxD |
I I
Custom Code
Type
Factory will
assign
applications and ratings
Ratings
Power Rating (MW) | Apsolute | T.C.R. |Resistance|Resistance | MaXimum | Maximum | = Rated | Operating
Type T.CR Tracking Range* | Tolerance Working | Overload | Ambient |Temperature
Element | Package T Voltage Voltage |Temperature| Range
A2 B: +0.1%
Hnees 100 200 Erx25 | (RZRISI0)) o jooka | &20285% | o0y 200V oc | XCl
C:+50 |Y:5 50-100kQ | b 10.5% +7 +125°C
MRPAO03 T: 10 F: 1%

* Resistance combination for R1, R2 is standardized to 200/20k, 1k/1k, 1k/2k, 1k/4k, 1k/9k, 1k/10k, 1k/20k, 10k/10k, 10k/100k, 50k/50k, 100k/100k
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/17
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MRP

precision metal film resistor SIP networks

O\

KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)
Resistance Range

papes)

-
0
-
0
o
0
9
[

Resistance Ratio Tolerance
E: 0.025% A: 0.05% B: 0.1% C: 0.25% D: 0.5%
B: +0.1% 50Q - 100kQ 509 - 100kQ 500 - 100kQ — —
Absolute C: +0.25% 50Q - 100kQ 50Q - 100kQ 50 - 100kQ 50Q - 100kQ —
Lt D: £0.5% 500 - 100kQ 500 - 100kQ 50Q - 100kQ 50Q - 100kQ 500 - 100kQ
Tolerance
F: +1% 509 - 100kQ 509 - 100kQ 509 - 100kQ 500 - 100kQ 500 - 100kQ
R1/R2 Relative Resistance Ratio 100 max. 100 max. 150 max. 150 max. 150 max.

standard circuit schematic

R1 R2

environmental applications

Derating Curve

100

=

80

60

40

% Rated Power

20

40 20 O 20

TN

40 60 “ 80 100 120* 140
70

125

Ambient Temperature

Performance Characteristics

custom circuit schematics

X w

NIIGE

(Examples only. Contact factory for other custom layout requests.)

Parameter Requirement Test Method
Resistance Within specified tolerance 25°C
T.C.R. Within specified T.C.R. +25°C/+65°C
Overload (Short Time) +0.05% Rated voltage x 2.5 or max. overload voltage, whichever is lower, 5 seconds
Resistance to Soldering Heat +0.1% +350°C + 10°C, 3.5 + 0.5 seconds
Rapid Change of Temperature +0.1% -55 +0/-5°C (30 min.), +125 +3/-0°C (30 min.) 5 cycles
Moisture Resistance +0.1% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +0.1% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Resistance to Solvents

No abnormality in outer coating
and markings

Soaking in 2-propanol of +20°C ~ +25°C for 180 seconds + 10 seconds

Insulation Resistance

10,000MQ or above

500V (d.c.) for 1 minute between terminals and coatings

Withstanding Voltage

+0.5%

500V (a.c.) for 1 minute between terminals and coatings

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/29/16
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RKC, RKH, RKL

thick film SIP resistors

O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

e Various types of standard circuits in different sizes and
power are available. (Seated height 0.20" (5.08mm),
0.26" (6.5mm), 0.42" (10.7mm) Max.)

* Higher temperature soldering of the leads prevents
terminals from loosening during board assembly

* For automatic insertion machines, stick magazines
(the tip of lead terminal is cut to a V shape) and taping
packages (TBA: All leads taping, TPA, TUA: 3 leads taping)
are applicable.

1)

* Products with lead-free terminations meet EU RoHS EE

dimensions and requirements. EU RoHS regulation is not intended for T

construction Pb-glass contained in electrode, resistor element and glass. [

(See table below) | L | 0984 -
‘ Resistive Film — Glass Coating {%;}g

i

H
Protective
Coating
1318 Sl 01+.004
(3.37%3 (0.2540.1)

Ceramic
Substrate

Far |

02+004 |nner
(0.5%0.1)" Ejectrode

.047+.008

Size Number of Pins Dimen. in. (mm)
Code 3 4 5 6 7 8 9 10 11 12 13 14 15 16 |H max. p
L 820 | 1016 | 12.70 | 15.24 | 17.78 | 20.32 | 22.86 | 25.40 | 27.94 | 30.48 | — — — —
B,ARcircuit| 250 | 375 | 500 | 625 | 750 | 875 | 1000 | 1050 | 1150 | 1250 | — — — —
bl 200 |.100+.008
RKL W C,T:E c!rcmt — — 500 — 750 — 1000 — 1150 — — — — — (5.08) | (2.5420.2)
D circuit — | — [ 375 | 500 | 625 | 750 | 875 | 1000 | 1125 | 1250 | — | — | — | —
S Circuit — [400 | — [ 600 | — | 80 | — |1000 | — |1200 | — | — | — | —
L 820 | 108 | 132 | 15.8 | 183 | 209 | 234 | 250 | 285 | 31.0 | 33.6 | 361 | 38.7 | 41.3
RKC B,A,R circuit| 250 375 500 625 750 875 1000 | 1050 | 1150 | 1250 | 1350 | 1450 | 1500 | 1550 256 | 100£.008
: CTEcircut| — | — | 50 | — | 750 | — [ 1000 | — [ 1150 | — [ 1880 | — | — | — | : -100-.
@sa it W I Gircuit — | — [ 75 | 500 | 625 | 750 | 875 | 1000 | 1125 | 1250 | 1380 | 14s0 | — | — | (¢ | 2502
S Circuit — [ 500 | — | 750 | — [ 1000 | — [ 1050 | — | 1250 | — [ 1450 | — | —
L — | 108 | 133 | 15.8 | 183 | 209 | 234 | 259 | 285 | 31.0 | 336 | — — —
B,ARcircuit| — | 525 | 700 | 875 | 1050 | 1250 | 1400 | 1500 | 1600 | 1700 | 1800 | — — —
RKH C,T.E circuit | — — 700 — 1050 — 1400 — 1600 — 1800 — — — .421 | .100+.008
WD circuit — | — [ 700 | 875 | 1050 | 1250 | 1400 | 1500 | 1600 | 1700 | — | — | — | — | (10.7) | (2:54x02)
S Circuit — [ 500 | — | 1050 | — | 1400 | — | 1500 | — | 1700 | — | — | — | —

RKC L — | 102 | 108 | 12.7 | 155 | 158 | 17.8 | 204 | 20.9 | 235 | 254 | 285 | — — | 256 |.0712.006
(1.8 pitch) w — 300 400 500 580 650 720 760 820 850 880 900 — — (6.5) | (1.8+0.15)
L= L dimension (mm) max. = W= Wattage/Package (mW) max.
ordering information
[mkc ][ s J[ 8 J[ s [ _® J[ _s® J[ s J[_F |

N f ircuit 1. inati . . .

rype | [Tamberet | [ gret | [ 38mm ) [ Termination | [ pecuaging | | MominaiResisance | [ Tolrance

RKC 3-16 B, S, C, RKC only D: SnAgCu STP, STB 2 significant figures + 1 F: +1%

RKH D, AT (Other termination | | TPA: (4-9 pins) | | multiplier for +2% & £5% | | G: +29%

RKL E R styles available, or TUA (10 pins) | | 3 significant figures J: +5%

RKC: L, K contact factory taping (3 leads) + 1 multiplier for +1% o
. . . R circuit: 2%,
for options) TBA: (4-10 pins) | | R1/R2 3 digits/3 digits +5% only
For further information on packaging, taping (all leads)

please refer to Appendix C

: 1 The symbol “S” showing 1.8 pitch is added to the type designation after the circuit symbol.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/05/17

KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m



papes)

-
]
9
0
ot
0
0
[

RKC, RKH, RKL

O\

KOA SPEER ELECTRONICS, INC.

circuit schematics

thick film SIP resistors

B circuit

R1=R2=R3=R4=......=Rn
n: number of elements
Example: RKC8B 103 J

S circuit
R1 R2 T Rn
1 2 3 4 2n-1 2n
R1=R2=...... =Rn

n: number of elements
Example: RKC4S 103 J

C circuit

1 n/2+1 n+1

R1=R2=R3=R4=......=Rn
n: number of elements
Example: RKC8C 103 J

R1=R2 or R1#£R2

n: number of elements

Example: RKC8E 103/103 J
RKL8E 103/103 J
RKH8E 103/103 J

R1=R2 or R1£R2

n: number of elements

Example: RKC16R 331/471 J
RKL16R 331/471 J
RKH16R 331/471 J

RKL8B 472 J RKL4S 472 J RKL8C 472 J
RKH8B 332 J RKH4S 332 J RKH8C 332 J
D circuit A circuit T circuit
o Ri1 R2 R3 R4 "F{n
R1 R2 R3 ___Bn
1 2 3 4 n+l  n+2 1 2 3 4 5 n+1 N n+t
R1=R2=R3=......=Rn R1=R2=R3=R4=......=Rn R1=R2 or R1zR2
n: number of elements n: number of elements n: number of elements
Example: RKC8D 103 J Example: RKC8A 103 J Example: RKC8T 103/103 J
RKL8D 472 J RKL8A 472 J RKL8T 103/103 J
RKH8D 332 J RKH8A 332 J RKH8T 103/103 J
E circuit R circuit L circuit
R R B R
2R 2R S 2R = 2R 2R
§ "
O O
1 2 3 4 5 noon+t 1 2 3 4 n/2+1  n/2+2 1 2 3 4 n+1 n+2
GND LSB MSB OUT

n: number of elements
Example: RKC5L 253

K circuit

MSB LSB

n: number of elements
Example: RKC4K 102

Example of custom circuit
R2

R4
Rs
R1 R3

Example of custom circuit

R1 Re
R2 R3 R4 Rs
1 2 3 4 5] 6 7

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/03
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~O\ RKC, RKH, RKL

thick film SIP resistors
KOA SPEER ELECTRONICS, INC.

applications and ratings

- Power T.C.R. . . Maximum Rated Operatin
estamation| Symoe1 | ieme | ating | o) | feseancs | Reseianes | Working | Ambient |Temperature
Element Max. Voltage |Temperature Range
B 3-16
C 5-13
D 5-14 F:+1%
A 4-14 125mw 22-2.2M (E24) | G: 2% -55°C
T 5-13 +200 J: £5% 200V +70°C to
E 5-13 +155°C
RKC S 4-14 250mW s
G: 2% E 3
R 4-16 1256mwW 100-100k (E24) J £5% 'g o
R=2.5k, 5k o
L 6-10 20mW 10k 25k | *1/2LSB -55°C &
+200 50k, 100k | (BILErTOn 20V +70°C to
R1(MSB):100 Min| +1/2LSB +125°C
S e e Rn(LSB):1M Max| (Bit Error)
B 3-12
C 5-11
D 5-12 F:+1%
A 3-12 125mw 22-1M (E24) | G: +2% -55°C
RKL T 5-11 +200 J: 5% 100V +70°C to
E 5-11 +125°C
S 4-12 200mWwW
G: 2%
R 4-11 125mwW 100-100k (E24) J £5%
B 4-13
C 5-13
D 5-12 F:+1%
A 412 250mw 56-2.2M (E24) | G: 2% 55°C
RKH T 5-13 +200 J: 5% 250V +70°C to
E 5-13 +155°C
S 4-12 500mW
G: £2%
R 5-11 250mwW 100-100k (E24) J: 5%
RKL 3-12 0AW 100V
N ()
. _gigch) 4-14 0.125W +100 i?z " 50V -55°C
0.25W +150 10-10M +70°C to
- AKe 3-16 0.5W +200 2% 200V +125°C
(2.54 pitch) ) +5%
RKH 413 w 250V
Rated voltage = Vpower rating X resistance value or max. working voltage, whichever is lower.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/29/18
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KOA SPEER ELECTRONICS, INC.

weight (gi1000 pcs)
Number of Pins Number of Pins
3 4 5 6 7 8 9 10 11 12 13 14 15 16
RKL 147 185 228 271 314 357 400 RKL 443 486 529 —_ —_ —_ —_
RKC 160 217 273 330 387 444 501 RKC 558 615 672 728 785 842 893
RKH — 416 511 606 701 796 891 RKH 986 1081 1176 1271 — — —

5
o8
7 . . .
gﬁ environmental applications
3 -
) Derating Curve
100 1
80 I :\\
5 | I \ RKL, RKC (L, K circuit), Custom circuit
g 60 I I N
% I I \>< RKC (except L, K circuit), RKH
e 1l I
§ 40
! '
o~
° I I
20
I I \
I I

0

-60* -40 20 0O 20 40 60“80 100120* 140 “160
-55 70 125 155

Ambient Temperature

For resistors operated at an ambient temperature of 70°C or above, a power
rating shall be derated in accordance with the above derating curve.

Performance Characteristics

Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
Resistance Wlt?c;?efapne ggled — 25°C
TCR. Within specified . +25°C/-55°C, +25°C/+125°C (RKL)
T.C.R. +25°C/-55°C, +25°C/+155°C (RKC, RKH)
Overload (Short time) +0.5% +0.25% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +0.5% +0.25% 260°C + 5°C, 10 seconds + 1 second
Temperature Cycling +0.5% +0.25% -40°C (30 minutes), +85°C (30 minutes), 5 cycles
Moisture Resistance +2.0% +1.0% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +2.0% +1.0% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/18/12
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CR

cr networks

RoH!

COMPLIANT

= O\

KOA SPEER ELECTRONICS, INC.

features
* Metal glaze resistors (RuO2) provide
lifetime stability

* Free from short circuit, unexpected solder melting
and terminal disconnection due to the high temperature
solder used to connect terminals

* Capable of reducing the numbers of parts
and part insertions

e Custom orders are available
e Products with lead-free termination meet EU RoHS

: L ; 0
requirements. EU RoHS requlation is not intended for B§
Pb-glass contained in electrode, resistor element and glass T -
00
=0
<
dimensions and construction
) L ) Type Dimensions inches (mm)
| Resistive Film — Glass Coating| Number of Pins L H p
CRAD 5-90
= CRBO 5-10
CRCO 5-13 .100xP+.024 | .256 100
Protective CRDO 5-13 (2.54XP+0.6) (65) (2.54)
Coating CREO 6-14
0112004 CRF O 5-13

(0.2740.1)

(3.0£0.5) - i
p . B O= Number of pins
.047+.008 Ceramic
(1.240.2) Substrate
.02+.004
(0.5£0.1) Electrode
ordering information
l c‘:n | | I‘E | | ? | | 0‘1 | | ?
Product Circuit Number Refi?eAnce ?J'r}‘;';gl
Code Symbol of Cells Number Material
A 4 -8 (CRA) D: SnAGC
B 3-8(CRB) Nil: Sn/Pb.
c 2 -6 (CRC, CRD :
D CRE, CRF)
E Nil  (CRM)
F
M
ratings
Parameter Resistor Capacitor TC. T.C.
Max. Operating Voltage 50V Type Rg;erence ;I;emp. Cag_acitange (f:fr_la_nge OPrerating
Constant Range 10Q - 1MQ 10pF — 0.1pF emp. ange 2 2l 2 G 2 Lk
T.C. +200x10-5/K CH, B, R* CH 20°C 20~125°C 0+60ppm/°C -55~125°C
+5% (J) B 20°C -25~85°C +10% -25~85°C
Tolerance +5% (J) 10% (K) o o o °
7% +20% (M) 20°C  |-55~125°C +15% -55~125°C
—20% —+80% (2)
Operating Temp. Range -25°C — +85°C
Storage Temp. Range -55°C — +125°C

* Refer to T.C. chart to the right

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

111517
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cr networks
KOA SPEER ELECTRONICS, INC.

maximum wattagelpackage

Number of Pins
5 6 7 8 9

mW/Package 500 625 750 875 1000

Number of Pins
10 11 12 13 14

mW/Package 1050 1150 1250 1350 1450

=3 - - -
8 7 circuit schematics
- m
0
33 | CRA CRB CRC
0
52
(] CELL
ce. (| CELL
R0 T T O—L
1 1 A1 R R R
C|R] C|R ] C|R R
R c clr]lc|lr]c|r &
l G G G
1 2 3 n1 n I I I
1 2 3 4 1 2 3 4 5 6 7
No.of cells 4 — 8 No.of cells 3-8 No.of cells 2 — 6
CRD CRE CRF
CELL
CELL CELL
1. 1. 1 oYV [ ? |
© © © L
c Ri<C - —R<C_—Ri<C—— Ri R
Rz
Rz Rz Rz
R R R 7—7[ © Ri C
SRR o ¥
1 2 3 4 5 6 7 1 2 3 4 5 6 ni1 n
HSREE (R R Ri =Rz o0r R1 # Rz
No.of cells 2 — 6 No.of cells 2 — 6 No.of cells 2 — 6

When ordering the CR series, please indicate the following items shown below:

For circuit code A — F, please indicate For circuit code M, please add the following items:

the following items: Circuit schematics

Resistance Pin layout

Capacitance Dimensions

Operating voltage Conditions for use

Capacitance tolerance Resistor (Power rating, Tolerance, T.C.R.)

T.C.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/26/09
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Caution & Terms
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KOA SPEER ELECTRONICS, INC.

Precautions for the

Thermal Sensors

Refer to the precautions of common matters for all products

in the beginning of this catalog.

Particulars Common to Thermal Sensors

» Excessive voltage such as ESD, could damage thermal sensors.

* Water drops from condensation or impure substances that adheres
between the electrode wires may cause insulation deficiency and
lower the resistance value of the thermal sensors. Be aware when
using this product.

Avoid applying thermal shocks with large temperature difference in
order to maintain the accuracy of the thermistor.

* Some of the thermal sensors use special temperature sensing films.

Contact us if the sensors are constantly operated under high
temperature environment.

Platinum Thin-Film Thermal Sensors

* Welding is recommended to connect the lead wires of SDT101B,
SDT310P, SDT310MTM, SDT310AP, SDT310HCTP and
SDT310VASP since they are heat resistant lead wires. Select the
flux for stainless-steel when soldering. Wash the flux with hot water
after the soldering to remove the residue completely.

* The 3-wire or 4-wire method is recommended for implementing high
precision temperature measuring for both SDT101 and SDT310 series.

* When molded or placed in a metal tube filled with resin, the
resistance value may change depending on the kind of resins used.

Terms and Definitions

Thermistor

* Thermally sensitive resistors, constructed from temperature
sensitive semi-conductive materials, with predictable, large variation
in resistance due to change in temperature. There are two kinds of
thermistors characterized by resistance change.

* PTC (Positive Temperature Coefficient): Resistance increases with
a rise in temperature.

* NTC (Negative Temperature Coefficient): Resistance decreases
with a rise in temperature.

Linear Positive Temperature Coefficient Resistor

* The resistance value of the element will change according to the

temperature similar to the thermistors.

The resistance value change range is narrow compared to the

thermistors but the linearity is high.

PTC

High

Linear positive
temperature
coefficient resistor

Resistance Value

NTC

Low

Low High
Temperature (°C)

Rated Power

* The maximum wattage which can be continuously applied to
a resistor at the rated ambient temperature.

Critical Resistance Value

* The maximum nominal resistance value at which the rated power
can be applied without exceeding the maximum working voltage.

* The rated voltage is equal to the maximum working voltage at the
critical resistance value.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

thermal sensors

Maximum Working Voltage

* Maximum D.C. or A.C. voltage that can be continuously applied
to a resistor or a thermosensor. However, the maximum value of
the applicable voltage is the rated voltage at the critical resistance
value or lower.

Overload Voltage

* Allowable voltage which is applied for 5 sec. according to the short
time overload test. Overload voltage shall be 2.5 times of rated
voltage or max. overload voltage, whichever is lower.

Curie Temperature (PTC)

* The temperature at which the resistance value starts to increase
rapidly. It is also called the switching temperature.

Resistance-Temperature Characteristic of a Thermistor (NTC)

* The relationship between a zero load resistance and a temperature or
a temperature range. It can be expressed using the following formula:
R = Ro exp {B(1/T-1/T0)}

R : Resistance Value at Temperature T (K)
Ro : Resistance Value at Temperature To (K)
B : B Constants T (K)=t (°C)+273.15

B Constant of a Thermistor (NTC)

* Size of change in the resistance between any two temperatures
within a specified range is calculated using the following formula:

R : Resistance Value in T (K)

R1 : Resistance Value in T1 (K)

T : Standard Temperature (K)

T1 : Regulated Temperature (K)

B (K) — InR-InR1
1/T-1/T1

‘_Eﬂf
0
co
gc
£a
50

Thermal Dissipation Constant

* The necessary power which is needed to increase the temperature
of the element 1°C by self heating and is expressed with the following
formula:

W : Electrical input power (W)
d(W/°C) = W/(T1-T) T : Standard Temperature (°C)
T1 : Self heating temperature generated
by applied power (°C)

Temperature Coefficient of Resistance (T.C.R.)

* Relative variation of resistance between two given temperatures
when temperature is changed by 1K, which is calculated by the
following formula.

T.C.R. (ppm/°C) BR-Roy 1 xi0°
Ro T-To

R : Resistance value (Q) at T

Ro : Resistance value (Q) at To

T : Measured test temperature (°C)

To : Measured base temperature (°C)

Rated Temperature

* Maximum ambient temperature at which the power rating may be
applied continuously. The rated ambient temperature refers to the
temperature around the resistor mounted inside the equipment,
not to the air temperature outside the equipment.

Derating Curve

* Plot that expresses the relation between ambient temperature
and the maximum allowable power, which is generally expressed
in percentage.

Thermal Time Constant

* Time needed for a sensor’s temperature to change 63.2% when the
ambient temperature of a sensor is rapidly changed by a condition
in which self heat generation can be ignored.

External Conductor
* A conductor connected to a temperature sensor that is located
outside of the protective body.

Internal Conductor

* A conductor connected to a temperature sensor that is located
inside of the protective body.

12/11/19
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SDTZ73H,SDT73S

platinum thin film thermal chip sensors

= O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* SMD platinum thin film thermal sensors
¢ T.C.R. is in accordance to JIS-DIN standards IEC

e Suitable for temperature control in various
industrial equipment

* Suitable for both flow and reflow solderings

¢ Products with lead-free terminations meet
EU RoHS requirements

A

dimensions and construction

L Type Dimensions inches (mm)
/4 c> <cC -7/ (Inch Size Code) L w c d t
N 2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006
W / (1206) (3.2£0.2) | (1.6+0.2) | (0.5+0.3) | (0.5+0.3) | (0.5+0.15)
Solder
_/ o Plating
¢ Pl
a
? ing
Protective Platinum Inner
Coating Thin Film Electrode
Ceramic
Substrate
ordering information
| sDT73H | | 2B | | T | | TE | | 100 | | F | [ 38 |
T Size Cod Termination Packagi Nominal Resistance T.C.R.
ype JZEROCE Material gaexaging Resistance Tolerance (x 10/K)
SDT73H 2B 2B: 3.2x1.6mm T: Sn TEK: 4mm pitch 100: 100Q C: +0.2% 385: +3850
NEW | SDT73S 2B plastic embossed 500: 500Q F:+1%
(1,000 pieces/reel) | | gn735: 1000 SDT73S:
TE:_ 4mm pitch F: 1%
plastic embossed
(5,000 pieces/reel)
applications and ratings
Part Resistance Resistor Tht::rmal :I'hc'arm:_:il T.C.R. W Specified AT
Designation @ 0°C Tolerance* Time Dissipation (PPm/°C) Tolerance Current Temperature
Constant** Constant** (ppm/°C) Range
100Q C: +0.2% . -55°C to
SDT78H2B | 5000 F: 1% Moon | +185°C
6.5 seconds 2.4mW/°C 3850 +50
= e 0.1mA Max.: -55°C to
% SDT73S 2B 100Q2 F:+1% 500Q +250°C***

*

Please consult with us about the products equivalent to class B of JIS.

Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting
or fixing methods. Thermal dissipation constant is approx. 4mW/°C under the surface mounting condition.

*** When always using a SDT73S, 200°C or less is recommended.

*k

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/09/15
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SDTZ73H,SDT73S
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KOA SPEER ELECTRONICS, INC.

environmental applications
Temperature Characteristics

platinum thin film thermal chip sensors

Pt100 Resistance - Temperature Characteristics (JIS C 1604 ")

20 Temperature\ o | 4 | 2 | 3 | 4 | 5 | 6 | 7 | -8 | -9
o )

§1'8 -50 80.31 | 79.91 | 79.51 | 79.11 | 78.72 | 78.32 | — — — —
216 -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
5 -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
Q4385 -20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
= / -10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
@12 0 100.00 | 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
g, o [ 1 [ 2 [ 3[4 [5 [6 [ 7 [8 ]9
0 100.00 | 100.39 | 100.78 | 101.17 |101.56 | 101.95 | 102.34 | 102.73 | 103.12 | 103.51
08 10 103.90 | 104.29 | 104.68 | 105.07 |105.46 | 105.85 | 106.24 | 106.63 | 107.02 |107.40
-50 0 50 100 150 200 250 300 20 107.79 [ 108.18 | 108.57 | 108.96 | 109.35 | 109.73 | 110.12 | 110.51 | 110.90 | 111.29
Ambient Temperature 30 111.67 | 112.06 | 112.45 | 112.83 | 113.22 | 113.61 | 114.00 | 114.38 [ 114.77 | 115.15
) 40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01
50 119.40 | 119.78 [ 120.17 | 120.55 [ 120.94 | 121.32 | 121.71 [ 122.09 | 122.47 | 122.86
60 123.24 | 123.63 | 124.01 | 124.39 |124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
Approximate Expression for Resistance- 70 127.08 | 127.46 | 127.84 | 128.22 |128.61 | 128.99 | 129.37 | 129.75 | 130.13 | 130.52
Temperature Characteristics 80 130.90 | 131.28 | 131.66 | 132.04 |132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33
-55°C~0°C  :Rr=Ro {1+C{T+C,T2+C; (T-100) T3} 90 134.71 | 135.09 | 135.47 | 135.85 | 136.23 | 136.61 | 136.99 | 137.37 | 137.75 | 138.13
0°C~+250°C  :Rr=R, (1+C,T+C,T?) 100 138.51 | 138.88 | 139.26 | 139.64 |140.02 | 140.40 | 140.78 | 141.16 | 141.54 |141.91
R: : Resistance value at T°C 110 142.29 | 142.67 | 143.05 | 143.43 [ 143.80 | 144.18 | 144.56 | 144.94 | 145.31 [ 145.69
R, : Resistance value at 0°C 120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
T : Ambient temperature(°C) 130 149.83 | 150.21 | 150.58 | 150.96 | 151.33 | 151.71 | 152.08 | 152.46 | 152.83 | 153.21
Constants C;, Cs, C: 140 153.58 | 153.96 | 154.33 | 154.71 | 155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
C=3.9083x10°°C" 150 157.33 | 157.70 | 158.07 | 158.45 | 158.82 | 159.19 | 159.56 | 159.94 | 160.31 | 160.68
C,=-5.775x107°C* 160 161.05 | 161.43 | 161.80 | 162.17 | 162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
Cs=-4.183x10"°C* 170 164.77 | 165.14 | 165.51 | 165.89 | 166.26 | 166.63 | 167.00 | 167.37 | 167.74 | 168.11
180 168.48 | 168.85 | 169.22 | 169.59 | 169.96 | 170.33 | 170.70 | 171.07 | 171.43 | 171.80
190 172.17 | 172.54 | 172.91 | 173.28 | 173.65 | 174.02 | 174.38 | 174.75 | 175.12 | 175.49
200 175.86 | 176.22 | 176.59 | 176.96 |177.33 | 177.69 | 178.06 | 178.43 | 178.79 |179.16
210 179.53 | 179.89 | 180.26 | 180.63 | 180.99 | 181.36 | 181.72 | 182.09 | 182.46 | 182.82
220 183.19 | 183.55 | 183.92 | 184.28 | 184.65 | 185.01 | 185.38 | 185.74 | 186.11 | 186.47
230 186.84 | 187.20 | 187.56 | 187.93 | 188.29 | 188.66 | 189.02 | 189.38 | 189.75 | 190.11
240 190.47 | 190.84 | 191.20 | 191.56 |191.92 | 192.29 | 192.65 | 193.01 | 193.37 | 193.74

250 194.10| - - - - - - - - _

Note: Desired temperature values are obtained by adding temperatures in the vertical
and horizontal axes. When calculating a resistance value of 105°C, read the
value in the column where 100°C in the vertical axis and 5°C in the horizontal
axis cross. The value will be 140.40Q. The value for 500Qat 0°C will be the

Performance Characteristics

value obtained by multiplying the resistance value in this table by 5.

Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 0°C
TCR. W‘”“? gpsc”‘ed 3850+10ppm/°C | 0°C/ +100°C
Insulation Resistance 100MQ or more — d.c. 100V
Dielectric Withstanding Voltage +0.5% -0.019% a.c. 100V, 60 seconds - 70 seconds
Resistance to Solder Heat +0.5% -0.004% 260°C for 10 seconds
. o -0.033% (SDT73H)| -55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +155°C (30 minutes)/
Rapid Change of Temperature +0.5% -0.048% (SDT73S)| +25°C (2 - 3 minutes), 10 cycles
Moisture Resistance +0.5% -0.016% 40°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
Normal Temperature Load Life +0.5% -0.010% 20°C = 10°C, 1000 hours, TmA continuous turning on electricity
. . o -0.017% (SDT73H)| +155°C, 1000 hours (SDT73H), +250°C, 1000 hours (SDT73S)
High Temperature Load Life +0.5% -0.020% (SDT73S)| 1mA continuous turning on electricity
; o -0.022% (SDT73H) o o
High Temperature Exposure +0.5% 10.023% (SDT73S) +155°C, 1000 hours (SDT73H), +250°C, 1000 hours (SDT73S)
Low Temperature Exposure +0.5% -0.029% -55°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

3/09/15
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VE::: o A\® SDTZ73V

platinum thin film thermal chip sensors
(for automotive)

features RSI%

* SMD platinum thin film thermal sensors COMPLIANT
e T.C.R. is in accordance to JIS-DIN IEC standards

e The evaluation based on AEC-Q200 has been examined
* Suitable for both flow and reflow solderings

* Products with lead-free terminations meet EU RoHS

* AEC-Q200 Quialified

KOA SPEER ELECTRONICS, INC.

dimensions and construction

Type Dimensions inches (mm)

L
/4 c>/ S<c —7/ (Inch Size Code) L w c d t

2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006
w / (1206) (3.2+0.2) | (1.6+0.2) | (0.5+0.3) | (0.5+0.3) | (0.5+0.15)
Solder
_/ . Plating
: | Ni
* Plating

}«—d Protective Platinum Inner
Coating Thin Film Electrode

Ceramic
Substrate

ordering information

| sbt7av. | | 2B | | T | | TE | | 100 | | F | [ 385 |
T Size Cod Termination Packaai Nominal Resistance T.C.R.
ype [ZEpEOCe Material acKaging Resistance Tolerance (x 10°/K)
2B: 3.2x1.6mm T: Sn TEK: 4mm pitch 100: 100Q C: £0.2%
plastic embossed 500: 500Q F: +1%
(1,000 pieces/reel)
TE: 4mm pitch
plastic embossed
(5,000 pieces/reel)

applications and ratings

Part Resistance Resistor Thgrmal Th?rm?l T.C.R. e Specified et
Designation @ 0°C Tolerance* Time Dissipation (PPM/°C) Tolerance Current Temperature
Constant** Constant** (ppm/°C) Range
100Q C: £0.2% . TmAMax: 1000 | _ggog 14
SDT73V 2B 5000 F:+1% 6.5 seconds 2.4mW/°C 3850 +50 o_1rg(/).\0|;/|zax_; +155°C

*

Please consult with us about the products equivalent to class B of JIS.
** Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting
or fixing methods. Thermal dissipation constant is approx. 4mW/°C under the surface mounting condition.

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/07/16
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Vz;z o A\® SDTZ73V

platinum thin film thermal chip sensors

KOA SPEER ELECTRONICS, INC. (for automotive)

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristic (JIS C 1604"°")
20 Temperaturel o | 4 | 5 | 3 | 4 | 5 | 6| 7| 8| 9
o (°C)
§1'8 -50 80.31 | 79.91 | 79.51 | 79.11 | 78.72 | 78.32 | — — — —
216 -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
s 385 -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
R e e -20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
£ / =@ 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
%1-2 0 100.00| 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
e 0 0 1 2 B 4 5 6 7 8 9
0 100.00 | 100.39 | 100.78 | 101.17 | 101.56 | 101.95 | 102.34 | 102.73 | 103.12 | 103.51
08 10 103.90 | 104.29 | 104.68 | 105.07 | 105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
-50 0 50 100 150 200 250 300 20 107.79 | 108.18 | 108.57 | 108.96 | 109.35 | 109.73 | 110.12 [ 110.51 | 110.90 | 111.29
Ambient Temperature 30 111.67 | 112.06 | 112.45 | 112.83 | 113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
o 40 115.54 | 115.93 | 116.31 | 116.70 [ 117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01
50 119.40 | 119.78 | 120.17 | 120.55 [ 120.94 | 121.32 [ 121.71 | 122.09 | 122.47 [122.86
Approximate Expression for Resistance- 60 123.24|123.63 | 124.01 | 124.39 | 124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
Temperature Characteristics 70 127.08 | 127.46 | 127.84 | 128.22 1 128.61 | 128.99 | 129.37 | 129.75 | 130.13 | 130.52
-55°C~0°C :Rr=R, {1+C T+C,T?+C; (T-100) T%} 80 130.90 | 131.28 | 131.66 | 132.04 | 132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33
0°C~+155°C  :Ri=R; (14C;T+C,T?) 90 134.71135.09 | 135.47 | 135.85 | 136.23 | 136.61 | 136.99 | 137.37 | 137.75 | 138.13 -
R: : Resistance value at T°C 100 138.51 | 138.88 | 139.26 | 139.64 | 140.02 | 140.40 | 140.78 | 141.16 | 141.54 | 141.91 E‘d
R, : Resistance value at 0°C 110 142.29 | 142.67 | 143.05 | 143.43 | 143.80 | 144.18 | 144.56 | 144.94 | 145.31 | 145.69 co
T : Ambient temperature(°C) 120 146.07 | 146.44 | 146.82 | 147.20 | 147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46 Eg
Constants Cy, C,, Ca: 130 149.83 | 150.21 | 150.58 | 150.96 | 151.33 | 151.71 | 152.08 | 152.46 | 152.83 | 153.21 FClT)
C1=3.9083x10°°C" 140 153.58 | 153.96 | 154.33 | 154.71 [ 155.08 | 155.46 | 155.83 | 156.20 | 156.58 | 156.95
Co=-5.775x107°C* 150 157.33| 157.70| 158.07 | 158.45 | 158.82 | 159.19 | — — | — ] =

C,y=-4.183x10"°C*
¢ X Note: Desired temperature values are obtained by adding temperatures in the vertical

and horizontal axes. When calculating a resistance value of 105°C, read the
value in the column where 100°C in the vertical axis and 5°C in the horizontal
axis cross. The value will be 140.40Q. The value for 500Q2 at 0°C will be the
value obtained by multiplying the resistance value in this table by 5.

Performance Characteristics

Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
High Temperature Exposure +0.5% -0.022% +155°C, 1000 hours
Rapid Change of Temperature £0.5% -0.058% g%%%ong'rr‘;fjt)é 8’32‘?’0%&2(: ; fl’e’;“”“tes)/ +155°C (30 minutes)/
Moisture Resistance +0.5% 0.041% 2§°C, -6§°C (90 - 190% RH), t= 24 hours/cycle. Unpowered.
It is carried out 10 times.
Moisture Resistance +0.5% -0.016% 85°C, 85% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Load Life +0.5% -0.017% 155°C, 1000 hours, TmA continuous turning on electricity
Mechanical Shock +0.5% -0.001% 100gs Maximum, 6Dms (Standard), 12.3 feet/second
Vibration +0.5% -0.009% Test from 10-2000Hz, 5g’s for 20 minutes, 12 cycles each of 3 orientations
Resistance to Solder Heat +0.5% -0.004% 260°C for 10 seconds
Thermal Shock +0.5% -0.032% -55°C (15 minutes)/ +155°C (15 minutes), 300 cycles
Solderability 95% Coverage Min. — 235°C+5°C, 3 seconds + 0.5 seconds
Terminal Strength +0.5% -0.011% 1.8kg force is kept on the samples for 60 seconds
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/31/13
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VE::; o A‘\® SDT310VASP

small type platinum thin film thermal sensors

KOA SPEER ELECTRONICS, INC. (small heater element)

—
features
* Small as quarter volume of conventional COMPLIANT
type. 3.2 second thermal time constant.
R i — . Excgllent heat-resistance.
e e * Applies axial lead type suitable to use as heater element
——— —_— J Prod_ucts with lead-free terminations meet EU RoHS
requirements
* AEC-Q200 Qualified
dimensions and construction
I L 1
Platinum Protective Dimensions inches (mm)
/ in i Coating Type w L t d (Nom.) |
W, Lead +.006
Wi 016 5% | .079+.004 | .026 max. | .006+.002 | 394,079
e ‘ % : e SDT310VASP| )/ *,8;21054) (2.0+0.10) | (0.65 max.)|(20.15+0.05)| " (10+2.0)
J0 ) )
23 Pl Geanic, A Hoctoce
2D
0=
ordering information
| spbT3tov | | AS | | P | | K | | 20 | | F | | 25 |
Terminal Surface . Nominal Resistance T.C.R.
Type Style Material Packaging Resistance Tolerance (x 109/K)
P: Pt clad K: Chip Tray 20: 20Q F: +1 25: +25 x 109K
applications and ratings
. R. Value Thermal . Operating
Designation | Vaue at0-c | TOerance () | g, Time Garrent. Rating | Temperature
at 0°C Constant** Range
SDT310VASP 200 1% sgs0s25 | SZ0e0onds i | 90mA Max 05W  [-55°C to +600°C
T.C.R. measuring temperature: 0°C/+100°C.
Thermal time constant is value measured in stationary air and is typical value ,which are values of elements and vary with connecting or fixing methods.
* Temperature of the device including a self-heating.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/28/17
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VE;Z O A\® SDT310VASP

small type platinum thin film thermal sensors

KOA SPEER ELECTRONICS, INC. (small heater element)

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristic 20 at 0°C
34 Tempetawrel o | 4 | 2 | 3 | 4 | 5 | 6| 7 | 8| 9
230 )
s -50 16.06 | 15.98 | 15.90 | 15.82 | 1574 | 1566 | - - - -
026 -40 16.85 | 16.77 | 16.70 | 16.62 | 16.54 | 16.46 | 16.38 | 16.30 | 16.22 | 16.14
Soo -30 17.64 | 17.57 | 17.49 | 17.41 | 17.33 | 17.25 | 17.17 | 17.09 | 17.01 | 16.93
8 -20 18.43 | 18.35 | 18.27 | 18.20 | 18.12 | 18.04 | 17.96 | 17.88 | 17.80 | 17.72
§'8 -10 19.22 | 19.14 | 19.06 | 18.98 | 18.90 | 18.82 | 18.75 | 18.67 | 18.59 | 18.51
B, 41385 0 20.00 | 19.92 | 19.84 | 19.77 | 19.69 | 19.61 | 19.53 | 19.45 | 19.37 | 19.30
& o 0 1 2 3 4 5 6 7 8 9
0 20.00 | 20.08 | 20.16 | 20.23 | 20.31 | 20.39 | 20.47 | 20.55 | 20.62 | 20.70
080 0 oo 200 300 400 500 600 10 20.78 | 20.86 | 20.94 | 21.01 | 21.09 | 21.17 | 21.25 | 21.33 | 21.40 | 21.48
20 21.56 | 21.64 | 21.71 | 21.79 | 21.87 | 21.95 | 22.02 | 22.10 | 22.18 | 22.26
Ambie"‘}%")‘Pefa‘u'e 30 22.33 | 22.41 | 22.49 | 22.57 | 22.64 | 22.72 | 22.80 | 22.88 | 22.95 | 23.03
40 23.11 | 23.19 | 23.26 | 23.34 | 23.42 | 23.49 | 23.57 | 23.65 | 23.73 | 23.80
Approximate Expression for Resistance- 50 23.88 | 23.96 | 24.03 | 24.11 | 24.19 | 24.26 | 24.34 | 24.42 | 24.49 | 24.57
Temperature Characteristics 60 24.65 | 24.73 | 24.80 | 24.88 | 24.96 | 25.03 | 25.11 | 25.19 | 25.26 | 25.34
-55°C~0°C ‘Rr=Ro {1+CT+C,T2+C; (T-100) T¢} 70 25.42 | 2549 | 2557 | 25.64 | 25.72 | 25.80 | 25.87 | 25.95 | 26.03 | 26.10
0°C~+400°C  :Ry=R, (1+C;T+C,T?) 80 26.18 | 26.26 | 26.33 | 26.41 | 26.48 | 26.56 | 26.64 | 26.71 | 26.79 | 26.87
R: : Resistance value at T°C 90 26.94 | 27.02 | 27.09 | 27.17 | 27.25 | 27.32 | 27.40 | 27.47 | 27.55 | 27.63 —
R, : Resistance value at 0°C 100 27.70 | 27.78 | 27.85 | 27.93 | 28.00 | 28.08 | 28.16 | 28.23 | 28.31 | 28.38 E c
T : Ambient temperature(°C) 110 28.46 | 28.53 | 28.61 | 28.69 | 28.76 | 28.84 | 28.91 | 28.99 | 29.06 | 29.14 cn
Constants C;, Cy, Cs: 120 29.21 | 29.29 | 29.36 | 29.44 | 29.51 | 29.59 | 29.67 | 29.74 | 29.82 | 29.89 E ﬁ
C4=3.9083x10°°C" 130 29.97 | 30.04 | 30.12 | 30.19 | 30.27 | 30.34 | 30.42 | 30.49 | 30.57 | 30.64 FOT)
Co=-5.775x107°C* 140 30.72 | 30.79 | 30.87 | 30.94 | 31.02 | 31.00 | 31.17 | 31.24 | 31.32 | 31.39
Cy=-4.183x10"°C* 150 31.47 | 31.54 | 31.61 | 31.69 | 31.76 | 31.84 | 31.91 | 31.99 | 32.06 | 32.14
160 32.21 | 32.29 | 32.36 | 32.43 | 32.51 | 32.58 | 32.66 | 32.73 | 32.81 | 32.88
170 32.95 | 33.03 | 33.10 | 33.18 | 33.25 | 33.33 | 33.40 | 33.47 | 33.55 | 33.62
180 33.70 | 33.77 | 33.84 | 33.92 | 33.99 | 34.07 | 34.14 | 34.21 | 34.29 | 34.36
190 34.43 | 34.51 | 34.58 | 34.66 | 34.73 | 34.80 | 34.88 | 34.95 | 35.02 | 35.10
200 35.17 | 35.24 | 35.32 | 35.39 | 35.47 | 35.54 | 35.61 | 35.69 | 35.76 | 35.83
210 35.91 | 35.98 | 36.05 | 36.13 | 36.20 | 36.27 | 36.34 | 36.42 | 36.49 | 36.56
220 36.64 | 36.71 | 36.78 | 36.86 | 36.93 | 37.00 | 37.08 | 37.15 | 37.22 | 37.29
230 37.37 | 37.44 | 37.51 | 37.59 | 37.66 | 37.73 | 37.80 | 37.88 | 37.95 | 38.02
240 38.19 | 38.17 | 38.24 | 38.31 | 38.38 | 38.46 | 38.53 | 38.60 | 38.67 | 38.75
250 38.82 | 38.89 | 38.96 | 39.04 | 39.11 | 39.18 | 39.25 | 39.33 | 39.40 | 39.47
260 39.54 | 39.61 | 39.69 | 39.76 | 39.83 | 39.90 | 39.97 | 40.05 | 40.12 | 40.19
270 40.26 | 40.33 | 40.41 | 40.48 | 40.55 | 40.62 | 40.69 | 40.77 | 40.84 | 40.91
280 40.98 | 41.05 | 41.12 | 41.20 | 41.27 | 41.34 | 41.41 | 41.48 | 41.55 | 41.63
290 41.70 | 41.77 | 41.84 | 41.91 | 41.98 | 42.05 | 42.13 | 42.20 | 42.27 | 42.34
300 42.41 | 42.48 | 4255 | 42.62 | 42.70 | 42.77 | 42.84 | 42.91 | 42.98 | 43.05
310 4312 | 4319 | 43.26 | 43.33 | 43.41 | 43.48 | 43.55 | 43.62 | 43.69 | 43.76
320 43.83 | 43.90 | 43.97 | 44.04 | 4411 | 4418 | 44.25 | 44.33 | 44.40 | 44.47
330 44.54 | 44.61 | 44.68 | 44.75 | 44.82 | 44.89 | 44.96 | 45.03 | 45.10 | 45.17
340 4524 | 4531 | 45.38 | 45.45 | 4552 | 45.59 | 45.66 | 45.73 | 45.80 | 45.87
350 45.94 | 46.01 | 46.08 | 46.15 | 46.22 | 46.29 | 46.36 | 46.43 | 46.50 | 46.57
360 46.64 | 46.71 | 46.78 | 46.85 | 46.92 | 46.99 | 47.06 | 47.13 | 47.20 | 47.27
370 47.34 | 47.41 | 47.48 | 47.55 | 47.62 | 47.69 | 47.76 | 47.83 | 47.90 | 47.97
380 48.04 | 48.10 | 48.17 | 48.24 | 48.31 | 48.38 | 48.45 | 48.52 | 48.59 | 48.66
390 48.73 | 48.80 | 48.87 | 48.94 | 49.00 | 49.07 | 49.14 | 49.21 | 49.28 | 49.35
400 49.42 | 49.49 | 49.56 | 49.63 | 49.69 | 49.76 | 49.83 | 49.90 | 49.97 | 50.04
410 50.11 | 50.18 | 50.24 | 50.31 | 50.38 | 50.45 | 50.52 | 50.59 | 50.66 | 50.72
420 50.79 | 50.86 | 50.93 | 51.00 | 51.07 | 51.13 | 51.20 | 51.27 | 51.34 | 51.41
430 51.48 | 51.54 | 51.61 | 51.68 | 51.75 | 51.82 | 51.88 | 51.95 | 52.02 | 52.09
440 5216 | 52.22 | 52.29 | 52.36 | 52.43 | 52.50 | 52.56 | 52.63 | 52.70 | 52.77

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal
axes. When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 28.08Q.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1219117
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o A\ SDT310VASP

small type platinum thin film thermal sensors

KOA SPEER ELECTRONICS, INC. (small heater element)

environmental applications (continued)
Pt100 Resistance - Temperature Characteristic 20 at 0°C

Temperature) o | 4 | 5 | 3 | 4 | 5 | 6 | 7 | 8 | o
(°C)
450 52.84 | 52.90 | 52.97 | 53.04 | 53.11 53.17 | 53.24 | 53.31 | 53.38 | 53.44
460 53.51 | 53.58 | 53.65 | 53.71 | 53.78 | 53.85 | 53.92 | 53.98 | 54.05 | 54.12
470 54.19 | 54.25 | 54.32 | 54.39 | 54.46 | 54.52 | 54.59 | 54.66 | 54.72 | 54.79
480 54.86 | 54.93 | 54.99 | 55.06 | 55.13 | 55.19 | 55.26 | 55.33 | 55.39 | 55.46
490 55.563 | 55.60 | 55.66 | 55.73 | 55.80 | 55.86 | 55.93 | 56.00 | 56.06 | 56.13
500 56.20 | 56.26 | 56.33 | 56.40 | 56.46 | 56.53 | 56.59 | 56.66 | 56.73 | 56.79
510 56.86 | 56.93 | 56.99 | 57.06 | 57.13 | 57.19 | 57.26 | 57.32 | 57.39 | 57.46
520 57.52 | 57.59 | 57.66 | 57.72 | 57.79 | 57.85 | 57.92 | 57.99 | 58.05 | 58.12
530 58.18 | 58.25 | 58.32 | 58.38 | 58.45 | 58.51 | 58.58 | 58.64 | 58.71 | 58.78
540 58.84 | 58.91 | 58.97 | 59.04 | 59.10 | 59.17 | 59.24 | 59.30 | 59.37 | 59.43
550 59.50 | 59.56 | 59.63 | 59.69 | 59.76 | 59.82 | 59.89 | 59.96 | 60.02 | 60.09
560 60.15 | 60.22 | 60.28 | 60.35 | 60.41 60.48 | 60.54 | 60.61 | 60.67 | 60.74
570 60.80 | 60.87 | 60.93 | 61.00 | 61.06 | 61.13 | 61.19 | 61.26 | 61.32 | 61.39
580 61.45 | 61.52 | 61.58 | 61.65 | 61.71 61.77 | 61.84 | 61.90 | 61.97 | 62.03
590 62.10 | 62.16 | 62.23 | 62.29 | 62.36 | 62.42 | 62.48 | 62.55 | 62.61 | 62.68
600 62.74 - - - - - - - - -

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.
When calculating a resistance value of 105°C, read the value in the column where 100°C in the vertical axis
and 5°C in the horizontal axis cross. The value will be 28.08Q.
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For sensors operated at an element part temperature

of 25°C or above, a power rating shall be derated in
accordance with the above derating curve.

Performance Characteristics

Requirement A R
Parameter (%+0.052) Test Method
Resistance Within specified tolerance 0°C
T.C.R. Within specified T.C.R. 0°C/ +100°C
Rapid Change of Temperature +0.5% -55°C (30 minutes)/ +200°C (30 minutes) 1000 cycles
Moisture Resistance +0.5% 85°C + 2°C, 85% RH, 1000 hours, 10mA, 1.5 hr ON, 0.5 hr OFF cycle
Normal Temperature Load Life +0.5% 25°C + 10°C, 1000 hours, 90mA, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Load Life +0.5% 125°C, 1000 hours, 85mA continuous turning on electricity
Mechanical Shock +0.5% 100g’s maximum, 6Dms (standard), 12.3ft/s
Vibration +0.5% Test from 10-2000hz 20g’s for 20 minutes, 12 cycles each of 3 orientations
Component Strength 600g and more Pull test
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1219117
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VE::; o A‘\® SDT310HCTRP

small type platinum thin film thermal sensors (harrow)

KOA SPEER ELECTRONICS, INC.

features COMPLIANT
* Characteristics are equivalent with IEC 607512
JISC 1604201
* Small package of 1.2mm x 3mm with 1kQ resistance

* Products meet RoHS requirements. RoHS regulation
is not intended for Pb-glass contained in glass.

dimensions and construction
L

e

Protective Welding Point Dimensions inches (mm)
Coating Reinforcing Coating Lead Wi
ead Wire dl Type w L t f (Nom.) d |
¢
w T T .047+.004 | .118+.004 | .043 max.| .002 |.006+.002| 315 %
/ . = —— Lt SDT310HCTP | (1 5.6.10) | (3.040.10) | (1.1 max.) | (0.5)  |(00.15+0.05)| (8 %
( 0 ‘elding Poin
Platinum Thin Film Ceramic Substrate (_Eu g
- - - 0
ordering information co
|_sDT310 | | T | | CIT | | P | | “Im | | A | | salso | B
. Operating Terminal Surface Nominal T.C.R.
Type Size Code Temperature Material Resistance Class (x 10°/K)
H: W=1.2mm CT: -55°C~400°C P: Pt clad wire 100: 100Q2 A: F0.15
- - . B: F0.3
applications and ratings
Part Nominal R. EIEENED TR T%Iélrzl::e T.C.R. T'.‘I.?;:al Sg;t?ff;:;:tg Specified | Temperature
Designation | Value (Q2) | IEC 60751 | [EC 60751%® (%) (x10°/K)** Constant™* | (°C/mW)=** Current™***| Range (C°)
JIS C 1604 | JIS C 16047 9
F0.15 | ClassA |£(0.15+0.002[t])*| +0.059 2.8 seconds in -55 ~ +300
SDT310HCTP 100 3850 At ; 0.09 1mA Max.
FO.3 | Class B |+(0.3+0.005 [t])*| 0.12 stationary air X 755 ~ +400

[ t]is a measuring temperature indicated at °C that is not related to marking - -.

T.C.R. Mesuring Temperature : 0°C/+100°C.

Thermal time constant is value measured in stationary air and is typical value, which is value of element and vary with connecting or fixing methods.
* Self-heating coefficient expressed in °C/mW is values measured at temperature : 0°C in flowing oil with a velocity >0.2m/s, which is value of elements and vary with connecting or fixing methods.
***** Specified current is a current value that is used at reliability test under the condition of self heat-generation that can be disregarded. Recommended measuring currents 1mA for 100Q.

environmental applications
Performance Characteristics
Requirement A R (%)

Parameter Limit Typical Test Method
. Within specified o

Resistance tolerance — 0°C
Within specified o o

T.C.R. TCR. — 0°C/ +100°C

Insulation Resistance 100MQ or more — d.c. 100V

Dielectric Withstanding Voltage +0.06% -0.003% a.c. 100V, 60 seconds - 70 seconds

Raoid Ch f T t +006 (F0.15 at 300°C) -0.002% -55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +300°C or +400°C (30 minutes)/

apid bhange of lemperaiure I~ 41> Fo3at400°C) | +0.013% +25°C (2 - 3 minutes), 10 cycles

Moisture Resistance +0.06% -0.002% 60°C + 2°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle

40,06 (F0.15 at 300°C) -0.016%

High Temperature Load Life

2012 (F031400C) 20.022% 300°C or 400°C, 1000 hours, 1mA continuous turning on electricity

+0,06 (F0.15 at 300°C) +0.004%

+0.12 (F0.3 at 400°C) +0.014%
Low Temperature Exposure +0.06% +0.010% -55°C, 1000 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18

High Temperature Exposure

+300°C or +400°C, 1000 hours

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 * Fax: 814-362-8883 ¢ www.koaspeer.com m



VE:::OA‘\® SDT310HCTRP

small type platinum thin film thermal sensors (harrow)
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)

Temperature Characteristics Pt100 Resistance - Temperature Characteristic (JISC 16042°°)
34 100 at 0°C
230 Temperature) o | 4 | 2 | 3 | -4 | 5 | 6 | 7 | 8 | 9
5 (°C)
826 -50 80.31 | 79.91 | 79.51 | 79.11 | 78.72 | 78.32 | — — — —
Soo -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
8. -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
g A 20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
714 -10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
T, 0 100.00 | 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
0 1 2 3 4 5 6 7 8 9
-0_'1800 0 100 200 300 400 500 600 0 100.00{100.39 [ 100.78 | 101.17 [101.56 [ 101.95]102.34 [ 102.73 | 103.12 | 103.51
10 103.90 | 104.29 | 104.68 | 105.07 [105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
Ambie“‘}%")me’a""e 20 107.79 [ 108.18 [ 108.57 [ 108.96 [109.35 | 100.73 [ 110.12 [ 110.51] 110.90 [ 111.29
30 111.67 | 112.06 | 112.45 | 112.83 | 113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
Approximate Expression for Resistance- 40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01
Temperature Characteristics 50 119.40 | 119.78 [ 120.17 | 120.55 | 120.94 | 121.32 | 121.71 | 122.09 | 122.47 | 122.86
-55°C~0°C  :Rr=R, {1+C{T+C,T2+C; (T-100) T} 60 123.24 | 123.63 | 124.01 | 124.39 [124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
0°C~+400°C  :Rr=R, (1+CiT+C.T?) 70 127.08 | 127.46 | 127.84 | 128.22 |128.61 | 128.99 | 129.37 | 129.75| 130.13 [ 130.52
" R : Resistance value at T°C 80 130.90 | 131.28 | 131.66 | 132.04 [132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33
L3 Ro : Resistance value at 0°C 90 134.71[135.09 | 135.47 | 135.85 | 136.23 | 136.61 | 136.99 | 137.37 | 137.75 [138.13
H T : Ambient temperature(°C) 100 138.51 | 138.88 | 139.26 | 139.64 [140.02 | 140.40 | 140.78 | 141.16 | 141.54 | 141.91
g3 Constants Cy, Cp, Ca: 110 142.29 | 142.67 | 143.05 | 143.43 |143.80 | 144.18 | 144.56 | 144.94 | 145.31 [145.69
ol C=3.908x10°°C" 120 146.07 | 146.44 | 146.82 | 147.20 |147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
Cp=-5.775x107°C* 130 149.83| 15021 150.58 | 150.96 | 151.33 | 151.71 ] 152.08 | 152.46 | 152.83 | 153.21
Ca=-4.183x10™°C* 140 153.58 | 153.96 | 154.33 | 154.71 [ 155.08 | 155.46 | 155.83 | 156.20 ] 156.58 | 156.95
150 157.33 | 157.70 | 158.07 | 158.45 | 158.82 | 159.19 | 159.56 | 159.94 | 160.31 | 160.68
160 161.05 | 161.43 | 161.80 | 162.17 | 162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
170 164.77 | 165.14 | 165.51 | 165.89 | 166.26 | 166.63 | 167.00 | 167.37 | 167.74 | 168.11
180 168.48 | 168.85 | 169.22 | 169.59 [169.96 | 170.33 | 170.70 | 171.07 | 171.43 [ 171.80
190 172.17 | 172.54 | 172.91 | 173.28 [173.65 | 174.02 | 174.38 | 174.75 | 175.12 | 175.49
200 175.86 | 176.22 | 176.59 | 176.96 [ 177.33 | 177.69 | 178.06 | 178.43 | 178.79 | 179.16
210 179.53 | 179.89 | 180.26 | 180.63 [180.99 | 181.36 | 181.72 | 182.09 | 182.46 | 182.82
220 183.19 | 183.55 | 183.92 | 184.28 | 184.65 | 185.01 | 185.38 | 185.74 | 186.11 | 186.47
230 186.84 | 187.20 | 187.56 | 187.93 [ 188.29 | 188.66 | 189.02 | 189.38 | 189.75 | 190.11
240 190.47 [ 190.84 | 191.20 | 191.56 [191.92 | 192.29 | 192.65 | 193.01 | 193.37 [ 193.74
250 194.10 | 194.46 | 194.82 | 195.18 [195.55 | 195.91 | 196.27 | 196.63 | 196.99 | 197.35
260 197.71[198.07 | 198.43 | 198.79 [199.15 | 199.51 | 199.87 | 200.23 | 200.59 | 200.95
270 201.31 | 201.67 | 202.03 | 202.39 |202.75 | 203.11 | 203.47 | 203.83 | 204.19 | 204.55
280 204.90 | 205.26 | 205.62 | 205.98 |206.34 | 206.70 | 207.05 | 207.41 | 207.77 | 208.13
290 208.48 | 208.84 | 209.20 | 209.56 |209.91 [ 210.27 | 210.63 | 210.98 | 211.34 | 211.70
300 212.05 | 212.41 | 212.76 | 213.12 |213.48 [ 213.83 | 214.19 | 214.54 | 214.90 | 215.25
310 215.61|215.96 | 216.32 | 216.67 |217.03 | 217.38 | 217.74 | 218.00 | 218.44 | 218.80
320 219.15 | 219.51 [ 219.86 | 220.21 |220.57 | 220.92 | 221.27 | 221.63 | 221.98 | 222.33
330 22268 | 223.04 | 223.39 | 223.74 | 224.00 | 224.45 | 224.80 | 225.15 | 225.50 | 225.85
340 226.21 | 226.56 | 226.91 | 227.26 |227.61 | 227.96 | 228.31 | 228.66 | 229.02 | 229.37
350 229.72 | 230.07 | 230.42 | 230.77 |231.12 | 231.47 | 231.82 | 232.17 | 232.52 | 232.87
360 233.21 | 233.56 | 233.91 | 234.26 |234.61 | 234.96 | 235.31 | 235.66 | 236.00 | 236.35
370 236.70 | 237.05 | 237.40 | 237.74 | 238.09 | 238.44 | 238.79 | 239.13 | 239.48 | 239.83
380 240.18 | 240.52 | 240.87 | 241.22 |241.56 | 241.91 | 242.26 | 242.60 | 242.95 | 243.29
390 243.64 | 243.99 | 244.33 | 244.68 |245.02 | 245.37 | 245.71 | 246.06 | 246.40 | 246.75
400 247.09 | 247.44 | 247.78 | 248.13 | 248.47 | 248.81 | 249.16 | 249.50 | 249.85 | 250.19

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.
When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/16/15
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ZON ___SDT310

small type platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT

* T.C.R. is in accordance to JIS-DIN IEC standards
* The small package with a real ability of 1kQ resistance
\ * Thermal time constant is improved with the small package

e Products with lead-free terminations meet EU RoHS
requirements. Pb located in glass material, electrode
and resistor element is exempt per Annex 1, exemption
5 of EU directive 2005/95/EC.

Dimensions inches (mm)

dimensions Type L w t f d (Nom.) I
and construction .031+.008 315+.079
SDT310AP (0.8+0.2) — (8+2)
L “e'"‘°'°‘"g°°"'""g ! SDT310P, SDT310LTC,

+179

Lesa e g SDT310HLTC, SDT310LTC -394 079
4%#7 SDT310MT .118+.010 .047 max. (10%)
/ (3.0+0.25) | .079+.010| (1.2 max.)

.043+.010|.008+.002

=" L SDT310P (2.0£0.25) (1.120.25) | (00.2:0.05)| o o
Flatioum CS’%W;% Reinforcing Coating . .
b | o) 7 |spT310MTM (8+2)
Coating
SDT310A Lead Wire
y ! S/ di SDT310HLTC .197+.004 | .047+.004 | .043 max. |.012+.004 394 *0%9
2 = /\Weldlng f (5.0+0.10) | (1.2+0.10) | (1.1 max.) | (0.3%0.10) (10%3)

Platinum Geramic
Thin Fiim ubstrate

ordering information

| sbDT310 | | 2B | | LT | | c | | 100 | | B | | 3850 |
T Size Cod Temperature Terminal Surface Nominal cl T.C.R.
YES pzepooce Range Temperature Resistance 858 (x 10°/K)
Nil: Standard LT: -55°C~+155°C C: SnCu (SDT310LT, 100: 100Q A: £(0.15+0.002[t])
A Nil: -55°C~+400°C SDT310HLT) 500: 5009 B: £(0.3+0.005[t])
H MT: -55°C~+650°C P: Pt clad wire 1K: 1kQ C: +(1.0+0.01[t])
ijPT? % §$;301$) 10: 10Q K: +10%(SDT310A)
= = - : r
applications and ratings ( ) | | (sDT3104P)
Resistance Tolerance . Thermal Thermal .- Operating
De silg’;lratlti -~ Range Class B;T:;a: ccee Time Dissipation ( p-;-r?u.?é)* gﬁ ﬁ, :'rfl'te**d* Temperature
@ 0°C (°C) Constant** Constant** Range
A:(0.15+0.002 [t)|  +0.059%
10022, 50092, [B:+(0.3+0.005 [t 0.12% -55°C to
SDT310LTC o +(0.3+ | + o +155°C
C:£(1.0+0.01 [t]) +0.39%
A:£(0.15+0.002 [t])|  +0.059% 7 seconds in 0.9mW/°C -55°C to
10042, 5009, [R. ® stationary air : +400°C
SDT310P i B:+(0.3+0.005 [t])|  +0.12% 109, 1000
C:+(1.0+0.01 [t]) +0.39% 3850 1mA Max.
-55°C to
B:+(0.3+0.005 [t +0.12% 500Q, 1KQ o
SDT310MTM | 1000 ( 9 0.1mA Max. +650°C
C:+(1.0+0.01 [t]) +0.39%
A:+(0.15+0.002 [t))|  +0.059%
B:=(0.3+0.005 [t +0.12% | 2.8 seconds in o -55°C to
SDT310HLTC |  1kQ +03+0.0051)|  £0.12% | < Bonany air | 1-0mW/°C +155°C
C:+(1.0+0.01 [t]) +0.39%
o 6 seconds in o -55°C to
SDT310AP 10Q — +10% stationary air | 1.0mW/°C 3850+2% +400°C

T.C.R. measuring temperature: 0°C/+100°C.

Thermal time constant and thermal dissipation constant are values measured in stationary air and are typical values, which are values of elements and vary with connecting or fixing methods.

The electricity which it is charged with in the element is moved to the range that rise in temperature due to a self-heat generation can be ignored. Recommended measuring currents
are 1mA for 100Q and 0.1mA for 50092 or 1kQ. SDT310AP can be used as hot-film sensor. Maximum specified current is 100mA when using under self-heating condition.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18
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Vz;z O A\® SDT310

small type platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

environmental applications

Temperature Characteristics Pt100 Resistance - Temperature Characteristic (JIS C1604'%)
a4 100 at 0°C
£30 Temperaturel o | 4 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | -9
5 (°C)
026 -50 80.31 | 79.91 | 79.51 | 79.11 | 78.72 | 78.32 | — — | = | =
Soo -40 84.27 | 83.87 | 83.48 | 83.08 | 82.69 | 82.29 | 81.89 | 81.50 | 81.10 | 80.70
8.5 -30 88.22 | 87.83 | 87.43 | 87.04 | 86.64 | 86.25 | 85.85 | 85.46 | 85.06 | 84.67
s s 20 92.16 | 91.77 | 91.37 | 90.98 | 90.59 | 90.19 | 89.80 | 89.40 | 89.01 | 88.62
g 14 -10 96.09 | 95.69 | 95.30 | 94.91 | 94.52 | 94.12 | 93.73 | 93.34 | 92.95 | 92.55
T, 0 100.00| 99.61 | 99.22 | 98.83 | 98.44 | 98.04 | 97.65 | 97.26 | 96.87 | 96.48
0 1 2 3 4 5 6 7 8 9
0800 100 200 300 400 500 600 0 100.00 | 100.39 | 100.78 [ 101.17 [101.56 | 101.95 | 102.34 | 102.73 | 103.12 | 103.51
10 103.90 | 104.29 | 104.68 | 105.07 [105.46 | 105.85 | 106.24 | 106.63 | 107.02 | 107.40
Ambie"‘}%“)""era‘”’e 20 107.79] 108.18 [ 108.57 [ 108.96 [109.35 | 100.73 [ 110.12 [ 110.51] 110.90 [ 111.29
30 111.67 | 112.06 | 112.45 | 112.83 | 113.22 | 113.61 | 114.00 | 114.38 | 114.77 | 115.15
Approximate Expression for Resistance- 40 115.54 | 115.93 | 116.31 | 116.70 | 117.08 | 117.47 | 117.86 | 118.24 | 118.63 | 119.01
Temperature Characteristics 50 119.40 | 119.78 [ 120.17 | 120.55 | 120.94 | 121.32 | 121.71 | 122.09 | 122.47 |122.86
-55°C~0°C  :Ry=Rg {1+C{T+C,T?+C; (T-100) T% 60 123.24 | 123.63 | 124.01 | 124.39 [124.78 | 125.16 | 125.54 | 125.93 | 126.31 | 126.69
0°C~+650°C  :Rr=R, (1+C1T+C.T?) 70 127.08 | 127.46 | 127.84 | 128.22 |128.61 | 128.99 | 129.37 | 129.75 | 130.13 [ 130.52
Ry : Resistance value at T°C 80 130.90 | 131.28 | 131.66 | 132.04 [132.42 | 132.80 | 133.18 | 133.57 | 133.95 | 134.33
Ro : Resistance value at 0°C 90 134.711135.09 | 135.47 | 135.85 | 136.23 | 136.61 | 136.99 | 137.37 | 137.75 [138.13
T : Ambient temperature(°C) 100 138.51 | 138.88 | 139.26 | 139.64 [140.02 | 140.40 | 140.78 | 141.16 | 141.54 | 141.91
Constants Cy, Cp, Ca: 110 142.29 | 142.67 | 143.05 | 143.43 |143.80 | 144.18 | 144.56 | 144.94 | 145.31 [145.69
C;=3.9083x10°°C" 120 146.07 | 146.44 | 146.82 | 147.20 |147.57 | 147.95 | 148.33 | 148.70 | 149.08 | 149.46
Cp=-5.775x107°C* 130 149.83| 15021 [ 150.58 | 150.96 | 151.33 | 151.71 ] 152.08 | 152.46 | 152.83 | 153.21
Ca=-4.183x10™°C* 140 153.58 | 153.96 | 154.33 | 154.71 [ 155.08 | 155.46 | 155.83 | 156.20 ] 156.58 | 156.95
150 157.33| 157.70 | 158.07 | 158.45 [158.82 | 159.19 | 159.56 | 159.94 | 160.31 | 160.68
160 161.05 | 161.43 | 161.80 | 162.17 | 162.54 | 162.91 | 163.29 | 163.66 | 164.03 | 164.40
170 164.77 | 165.14 | 165.51 | 165.89 | 166.26 | 166.63 | 167.00 | 167.37 | 167.74 | 168.11
180 168.48 | 168.85 | 169.22 | 169.59 |169.96 | 170.33 | 170.70 | 171.07 | 171.43 | 171.80
190 172.17 | 172.54 | 172.91 | 173.28 [ 173.65 | 174.02 | 174.38 | 174.75 | 175.12 | 175.49
200 175.86 | 176.22 | 176.59 | 176.96 [177.33 | 177.69 | 178.06 | 178.43 | 178.79 | 179.16
210 179.53 | 179.89 | 180.26 | 180.63 [180.99 | 181.36 | 181.72 | 182.09 | 182.46 | 182.82
220 183.19 | 183.55 | 183.92 | 184.28 |184.65 | 185.01 | 185.38 | 185.74 | 186.11 | 186.47
230 186.84 | 187.20 | 187.56 | 187.93 [ 188.29 | 188.66 | 189.02 | 189.38 | 189.75 | 190.11
240 190.47 | 190.84 | 191.20 | 191.56 [191.92 | 192.29 | 192.65 | 193.01 | 193.37 | 193.74
250 194.10 | 194.46 | 194.82 | 195.18 [195.55 | 195.91 | 196.27 | 196.63 | 196.99 | 197.35
260 197.71 ] 198.07 | 198.43 | 198.79 [199.15 | 199.51 | 199.87 | 200.23 | 200.59 | 200.95
270 201.31 | 201.67 | 202.03 | 202.39 | 202.75 | 203.11 | 203.47 | 203.83 | 204.19 [ 204.55
280 204.90 | 205.26 | 205.62 | 205.98 | 206.34 | 206.70 | 207.05 | 207.41 | 207.77 | 208.13
290 208.48 | 208.84 | 209.20 | 209.56 |209.91 [ 210.27 | 210.63 | 210.98 | 211.34 [ 211.70
300 212.05 | 212.41 | 212.76 | 213.12 |213.48 [ 213.83 | 214.19 | 214.54 | 214.90 | 215.25
310 215.61 | 215.96 | 216.32 | 216.67 | 217.03 | 217.38 | 217.74 | 218.09 | 218.44 | 218.80
320 219.15 | 219.51 | 219.86 | 220.21 |220.57 | 220.92 | 221.27 | 221.63 | 221.98 | 222.33
330 222,68 | 223.04 | 223.39 | 223.74 | 224.09 | 224.45 | 224.80 | 225.15 | 225.50 | 225.85
340 226.21 | 226.56 | 226.91 | 227.26 | 227.61 | 227.96 | 228.31 | 228.66 | 229.02 [ 229.37
350 229.72 | 230.07 | 230.42 | 230.77 |231.12 [ 231.47 | 231.82 | 232.17 | 232.52 | 232.87
360 233.21 | 233.56 | 233.91 | 234.26 | 234.61 | 234.96 | 235.31 | 235.66 | 236.00 | 236.35
370 236.70 | 237.05 | 237.40 | 237.74 | 238.09 | 238.44 | 238.79 | 239.13| 239.48 | 239.83
380 240.18 | 240.52 | 240.87 | 241.22 |241.56 | 241.91 | 242.26 | 242.60 | 242.95 | 243.29
390 243.64 | 243.99 | 244.33 | 244.68 | 245.02 | 245.37 | 245.71 | 246.06 | 246.40 | 246.75
400 247.09 | 247.44 | 247.78 | 248.13 | 248.47 | 248.81 | 249.16 | 249.50 | 249.85 [ 250.19
410 250.53 | 250.88 | 251.22 | 251.56 |251.91 | 252.25 | 252.59 | 252.93 | 253.28 | 253.62
420 253.96 | 254.30 | 254.65 | 254.99 | 255.33 | 255.67 | 256.01 | 256.35 | 256.70 | 257.04
430 257.38 | 257.72 | 258.06 | 258.40 | 258.74 | 259.08 | 259.42 | 259.76 | 260.10 | 260.44
440 260.78 | 261.12 | 261.46 | 261.80 [262.14 | 262.48 | 262.82 | 263.16 | 263.50 | 263.84

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes.
When calculating a resistance value of 105°C, read the value in the column where 100°C in the
vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q. The value for 500Q
at 0°C will be the value obtained by multiplying the resistance value in this table by 5. Similarly,
the value for 1KQ at 0°C will be the value obtained by multiplying the resistance value by 10.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/31/10
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SDT310

small type platinum thin film thermal sensors

O\

KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Pt100 Resistance - Temperature Characteristic (JIS C1604")

100 at 0°C
Tempoerature 0 1 3 4 5 6 8 9

(°C)

450 264.18 | 264.52 | 264.86 | 265.20 | 265.53 | 265.87 | 266.21 | 266.55 | 266.89 | 267.22

460 267.56 | 267.90 | 268.24 | 268.57 | 268.91 | 269.25 | 269.59 | 269.92 | 270.26 | 270.60

470 270.93 [ 271.27 [ 271.61 [ 271.94 [272.28 | 272.61 | 272.95 | 273.29 | 273.62 | 273.96

480 274.29 | 274.63 | 274.96 | 275.30 | 275.63 | 275.97 | 276.30 | 276.64 | 276.97 | 277.31

490 277.64 | 277.98 | 278.31 | 278.64 [278.98 | 279.31 | 279.64 | 279.98 | 280.31 | 280.64

500 280.98 | 281.31 | 281.64 | 281.98 [282.31 | 282.64 | 282.97 | 283.31 | 283.64 | 283.97

510 284.30 | 284.63 | 284.97 | 285.30 | 285.63 | 285.96 | 286.29 | 286.62 | 286.95 | 287.29

520 287.62 | 287.95 | 288.28 | 288.61 | 288.94 | 289.27 | 289.60 | 289.93 | 290.26 | 290.59

530 290.92 [ 291.25 | 291.58 | 291.91 [292.24 | 292.56 | 292.89 | 293.22 | 293.55 | 293.88

540 294.21 [ 294.54 | 294.86 | 295.19 | 295.52 | 295.85 | 296.18 | 296.50 | 296.83 | 297.16

550 297.49 [ 297.81 | 298.14 | 298.47 | 298.80 | 299.12 | 299.45 | 299.78 | 300.10 | 300.43

560 300.75 | 301.08 [ 301.41 [ 301.73 | 302.06 | 302.38 | 302.71 | 303.03 [ 303.36 | 303.69

570 304.01 | 304.34 | 304.66 | 304.98 | 305.31 | 305.63 | 305.96 | 306.28 | 306.61 | 306.93

580 307.25 | 307.58 | 307.90 | 308.23 | 308.55 | 308.87 | 309.20 | 309.52 [ 309.84 [310.16

590 310.49310.81 | 311.13 | 311.45 | 311.78 [ 312.10 | 312.42 | 312.74 | 313.06 | 313.39

600 313.71|314.03 [ 314.35 [ 314.67 | 314.99 | 315.31 | 315.64 | 315.96 [ 316.28 | 316.60 -
610 316.92 | 317.24 [ 317.56 [ 317.88 | 318.20 | 318.52 | 318.84 [ 319.16 [ 319.48 [319.80 EB
620 320.12 | 320.43 | 320.75 | 321.07 | 321.39 | 321.71 | 322.03 | 322.35 | 322.67 | 322.98 cn
630 323.30 | 323.62 | 323.94 | 324.26 | 324.57 | 324.89 | 325.21 | 325.53 [ 325.84 | 326.16 Eg
640 326.48 | 326.79 | 327.11 | 327.43 | 327.74 | 328.06 | 328.38 | 328.69 | 329.01 | 329.32 )

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal
axes. When calculating a resistance value of 105°C, read the value in the column where 100°C in
the vertical axis and 5°C in the horizontal axis cross. The value will be 140.40Q. The value for 500Q
at 0°C will be the value obtained by multiplying the resistance value in this table by 5. Similarly,
the value for 1KQ at 0°C will be the value obtained by multiplying the resistance value by 10.

Performance Characteristics

Requirement A R (%+0.05Q)
Parameter Limit Typical Test Method
Resistance Wltrc;?efgﬁ g elf led — 0°C
Within specified o o

T.C.R. TCR. — 0°C/ +100°C

Insulation Resistance 100MQ or more — d.c. 100V

Dielectric Withstanding Voltage +0.12% +0.010% a.c. 100V, 60 seconds - 70 seconds

Resistance to Solder Heat +0.5% +0.014% 350°C for 3.5 seconds
-55°C (30 minutes)/ +25°C (2 - 3 minutes)/ +155°C (30 minutes)/ +25°C

. (2 - 3 minutes), 10 cycles (SDT310LTC, SDT310HLTC); -55°C (30 minutes)/

Rapid Change of Temperature +0.12% -0.026% +25°C (2 - 3 minutes)/ +400°C (30 minutes)/ +25°C (2 - 3 minutes), 10 cycles
(SDT310P, SDT310A); +25°C (30 minutes)/ +650°C (30 minutes) 10 cycles
(SDT310MTM)

Moisture Resistance +0.5% -0.004% 60°C + 2°C, 90 - 95% RH, 1000 hours, 1mA, 1.5 hr ON, 0.5 hr OFF cycle

Normal Temperature Load Life +0.5% -0.017% 20°C + 10°C, 1000 hours, 1mA continuous turning on electricity

) ) 155°C + 2°C (SDT310LTC, SDT310HLTC), 400°C + 8°C (SDT310P,

High Temperature Load Life +0.5% -0.022% SDT310AP), 1000 hours, 650°C + 13°C (SDT310MTM), 250 hours,
1mA continuous turning on electricity

High To ture E +0.12%, +0.5% |-0.027%, -0.060%| +155°C (SDT310LTC, SDT310HLTC), +400°C (SDT310P, SDT310AP),

Igh lemperature Exposure (SDT310MTM) | (SDT310MTM) | +650°C (SDT310MTM), 250 hours
Low Temperature Exposure +0.12% -0.036% -55°C, 250 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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o A\ _ _ SDT101

platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

.
features COMPLIANT
* SDT101SA is ultra-compact sensor element
—
B and offers 1kQ
- » Simple structure for lead forming
e~ = * STD101A and SDT101SA can be easily soldered
=R . * Ideal for low directivity heat flow sensor elements
e » Stable characteristics even in use for a long time
with an excellent environment resistance
* Products with lead-free terminations meet EU RoHS
and China RoHS requirements
« AEC-Q200 Qualified (SDT101B 500< only)
dimensions and construction
L ! | Dimensions inches (mm)
-'?Latm#{n Cgﬁgm": ‘ Type L C D d (Nom.) |
D in |m .157+.031 .063+.008 | .016+.003 | 1.18+.118
= | — SDT101A | " (1 0.0.5) - (1.6+0.2) | (0.4+0.08) | (30+3)
0 e
.157+.031 | .063+.008 | .016+.003 | 1.18+.118
0 I —— Pf:DWiI SDT101SA - (4.0+0.8) | (1.6x0.2) | (0.4x0.08) | (30+3)
03
0 AN .157+.031 _ .059+.008 | .016+.003 | 1.18+.118
3 B - | SPTO1B 1'(4.0:0.8) (15:02) | (0.40.08) | (30+3)
Markin Trimming Electrode Lead
(A only Line Cap Wire
Insulation Coating
ordering information
[ spbT101 | | A | | X | | © | [ 126 || A | | 100 | | D | | F |
Temperature Reference Terminal . . Nominal Resistance T.C.R.
Type Range Temperature* | |Surface Material Taping Packaging Resistance Tolerance Tolerance
SDT101 A: X:0°C C: SnCu Nil: Bulk Nil: Bulk 10: 10Q D: +0.5% F: +1%
SDT101S | | -55°C~+150°C (A, SAonly)| | T26: 26mm A: AMMO 100: 100Q F:+1% G: +2%
. B: . N: Ni taping (A only) 500: 500Q G: +2%
-55°C~+300°C (B only) (A only) R: Reel 1K: 1000Q (SA only)
T52: 52mm (B only) (SA only)
taping
* There is also a product that has a standard temperature of 25°C (symbol: Y) for custom support.
(However, the temperature coefficient of resistance is measured at 0°C/100°C.) Please contact us.
Contact us when you have control request for environmental hazardous material other than the substance specified by EU-RoHS.
For further information on taping, please refer to APPENDIX C on the back pages.
applications and ratings
Power Thermal Thermal . . T.C.R. Rated Operating
DesiP Tlratltion Rating Time Dissipation ReRs:-’s:a:ce F}%sl:esrga:cc: (T'g;/?é) Tolerance Ambient |Temperature
9 @ 70°C* Constant* Constant* 9 PP (ppm/°C) |Temperature Range
10Q2, 100Q D: +0.5% F: 1%
DT101A ’ ’ _EEo
SOT10 6 seconds | 2.8mW/C | 5000 F: 1% Gx2% | s70c | 5L
NEW| SDT101SA 0.125W 100092 G: 2% 3500 G: 2%
o 10Q, 100€2, D: +0.5% F: 1% o -55°C to
SDT101B 9 seconds 1.8mW/°C 5000 F:+1% G: +2% +200°C +300°C

*

Thermal time constant and thermal dissipation constant are reference values, which are values of elements and vary with connecting
or fixing methods. T.C.R. measuring temperature: 0°C/+100°C

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/04/19
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VE;Z O A\® SDT101

platinum thin film thermal sensors
KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve Resistance - Temperature Characteristic (Typical Value)
g [T TSl o || 2| 3| 4| 5| 6| 7| 89
g 80 SDT101B]|
g \ .50 82.04 | 81.67 | 81.31 | 80.94 | 8058 [ 8022 | — | — | — [ —
25 60 \spTi0145A -40 85.66 | 85.29 | 84.93 | 84.57 | 84.21 | 83.85 | 83.49 | 83.12 | 82.76 | 82.40
== X -30 89.26 | 88.90 | 88.54 | 88.18 | 87.82 | 87.46 | 87.10 | 86.74 | 86.38 | 86.02
§ 40 .20 92.85 | 92.49 | 92.13 | 91.78 | 91.42 | 91.06 | 90.70 | 90.34 | 89.98 | 89.62
& 2% \ 10 96.43 | 96.07 | 95.72 | 95.36 | 95.00 | 94.64 | 94.29 | 93.93 | 93.57 | 93.21
0 100.00| 99.64 | 99.20 | 98.93 [ 98.57 | 98.22 | 97.86 | 97.50 | 97.15 | 96.79
96( -40-20 0 20 40 60 80100120140?6013020020240260280300 0 1 2 3 4 5 6 7 8 9
;) ) G 0 100.00 | 100.36 [ 100.71 | 101.07 [101.42 [ 101.78 [ 102.13 | 102.49] 102.85 [103.20
Ambient Temperature 10 103.56 | 103.91] 104.26 | 104.62 [104.97 [ 105.33 [ 105.68 | 106.04 | 106.39 [ 106.74
) 20 107.10] 107.45 ] 107.81 ] 108.16 [ 108.51 | 108.87 [ 109.22 | 109.57 [ 109.92 [ 110.28
Zggj:n:cggﬁgf::;i‘ézhzﬁ s;ngggigzr%ngigfa%e 30 110.63 | 110.98 | 111.33 | 111.69 [ 112.04 | 112.39 | 112.74 | 113.09 | 113.44 | 113.80
With the above derating curve. 40 114.15 | 114.50 | 114.85 | 115.20 [ 115.55 | 115.90 | 116.25 | 116.60 | 116.95 | 117.30
50 117.65 | 118.00 | 118.35 | 118.70 [ 119.05 | 119.40 | 119.75 | 120.10 | 120.45 | 120.80
60 121.15[121.50 [ 121.84 | 122.19 [122.54 [ 122.89 [ 123.24 | 123.59] 123.93 [124.28
Example of Temperature 70 124.63 | 124.98 [ 125.32 | 125.67 [126.02 | 126.37 [ 126.71 | 127.06 [ 127.41 [127.75

Characteristics of Resistance 80 128.10|128.44 | 128.79 | 129.14 |129.48 | 129.83 | 130.17 | 130.52 | 130.86 | 131.21
00 90 131.56 | 131.90 | 132.25 | 132.59 | 132.93 | 133.28 | 133.62 | 133.97 | 134.31 | 134.66
100 135.00 | 135.34 | 135.69 | 136.03 |136.37 | 136.72 | 137.06 | 137.40 | 137.75 | 138.09 Y
215 110 138.43 | 138.77 | 139.12 | 139.46 |139.80 | 140.14 | 140.49 | 140.83 | 141.17 |141.51 £6
K 120 141.85 | 142.19 | 142.53 | 142.88 | 143.22 | 143.56 | 143.90 | 144.24 | 144.58 | 144.92 EE'
Si6 130 145.26 | 145.60 | 145.94 | 146.28 | 146.62 | 146.96 | 147.30 | 147.64 | 147.98 |148.32 £0
S 140 148.65 | 148.99 | 149.33 | 149.67 |150.01 | 150.35 | 150.69 | 151.02 | 151.36 | 151.70 20
§14 150 152.04 | 152.38 | 152.71 | 153.05 | 153.39 | 153.72 | 154.06 | 154.40 | 154.74 | 155.07
RN e 160 155.41 | 155.74 | 156.08 | 156.42 |156.75 | 157.09 | 157.43 | 157.76 | 158.10 | 158.43
'g12 ’ 170 158.77 | 159.10 | 159.44 | 159.77 | 160.11 | 160.44 | 160.78 | 161.11 | 161.44 | 161.78
xl 180 162.11 | 162.45 | 162.78 | 163.11 |163.45 | 163.78 | 164.11 | 164.45 | 164.78 | 165.11
190 165.45 | 165.78 | 166.11 | 166.44 | 166.78 | 167.11 | 167.44 | 167.77 | 168.10 | 168.44
S — 100 150 200 250 300 200 168.77 | 169.10 | 169.43 | 169.76 |170.09 | 170.42 | 170.76 | 171.09 | 171.42 |171.75
) 210 172.08 | 172.41 | 172.74 | 173.07 [ 173.40 | 173.73 | 174.06 | 174.39 | 174.72 [175.04
Amblent fer perature 220 175.37]175.70] 176.03 | 176.36 |176.69 | 177.02 [ 177.35 | 177.67| 178.00 | 178.33
Approximate Expression for Resistance-Temperature 230 178.99[178.99 | 179.31 [ 179.64 [179.97 | 180.30 | 180.62 | 180.95 | 181.28 | 181.60
Characteristics 240 181.93 | 182.26 | 182.58 | 182.91 |183.24 | 183.56 | 183.89 | 184.21 | 184.54 | 184.87
Ry: Resistance value at T°C 250 185.19 | 185.52 | 185.84 | 186.17 | 186.49 | 186.82 | 187.14 | 187.47 [ 187.79 | 188.11
R,: Resistance value at 0°C 260 188.44 | 188.76 | 189.09 | 189.41 |189.73 | 190.06 | 190.38 | 190.70 | 191.03 |191.35
T: Ambient temperature (°C) 270 191.67 | 192.00 | 192.32 | 192.64 | 192.96 | 193.29 | 193.61 | 193.93 | 194.25 | 194.57
Constants C+.Ce: 280 194.90 | 195.22 | 195.54 | 195.86 |196.18 | 196.50 | 196.82 | 197.14 | 197.47 |197.79
C,=0.356297x10* C,=0.617945x10° 290 198.11 [ 198.43 | 198.75 | 199.07 | 199.39 | 199.71 | 200.03 | 200.35 | 200.67 | 200.99
300 201.31| — — — | — — — — — —

Note: Desired temperature values are obtained by adding temperatures in the vertical and horizontal axes. When calculating a
resistance value of 105°C, read the value in the column where 100°C in the vertical axis and 5°C in the horizontal axis
cross. The value will be 136.72€. The value for 500Q2 at 0°C will be the value obtained by multiplying the resistance value

Performance Characteristics in this table by 5. Similarly, the value for 10Q2 at 0°C will be the value obtained by dividing the resistance value by 10.
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
) Within specified R
Resistance tolerance — 0°C
Within specified o o
T.C.R. TCR. — 0°C/ +100°C
Overload (Short Time) +0.5% +0.2% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat (SDT101A) +0.3% +0.1% 350°C, 1 second (SDT101A/SA)
. o o -55°C (30 minutes)/ +25°C (10 minutes)/ +150°C (30 minutes)/
Rapid Change of Temperature +0.5% +0.2% +25°C (10 minutes), 5 cycles
Moisture Resistance +1% +0.3% 80°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +1% +0.2% 70°C + 3°C (SDT101A/SA), 200°C + 3°C (SDT101B), 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
High Temperature Exposure +1% +0.7% +150°C (SDT101A/SA), +300°C (SDT101B), 1000 hours
Shelf Life +0.3% +0.1% Left for 1 year on shelf in natural condition
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/04/19
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ST

custom thermal sensors

Roﬁ%

COMPLIANT

= O\

KOA SPEER ELECTRONICS, INC.

\\ 2
o

LR

features

e All ST-series thermal sensors are custom-made products.
ST-series thermal sensors are designed in various shapes
in accordance with your application using a platinum
thin-film thermal sensor (SDT101, SDT310 series) as an
element. Shapes of sensor parts can be designed flexibly
to meet your shapes and dimensional needs, from simple
resin mold parts to sensor parts sealed in metal protective
tubes made of SUS316.

ordering information
ST3000 Series

[ st ]| 31050201 | | F | | A | | X | | 1K | | B | | D |
T Type Pb Free Element Type Reference Nominal Resistance T.C.R.
ype Number Symbol Temperature Resistance** Tolerance** Tolerance
A: SDT101 X: 0°C 100: 100Q2 B: +0.1% D: +0.5%
* ST3000 series products with a reference temperature of 25°C 500: 500Q C: +0.2% F:+1%
(T.C.R. will be calculated between 0°C/100°C.) are also available. Contact us. 1K: 1kQ D: +0.5% G: +2%
**These are specified for inner element only F:+1%
ST8100 Series
[ st ][ 8102201 | | F | | B | | X | | 1K | | B
T Type Pb Free Symbol Element Reference Nominal cl
ype Number Type Temperature Resistance 2SS
B: SDT310LTC X: 0°C 100: 100Q +(0.3+0.005 [t])
C: SDT310P 500: 500Q C: +(1.0+0.01 [t])
. . - 1K: 1kQ
applications and ratings
Resistance Class: Tolerance to . T.C.R.
De siP ir;ti o Element Value Measuring F"I'iskl;;annc? (;1%6?'() Tolerance
9 at 0°C Temperature (ppm/°C)
B: +0.1%
100Q2 D: +0.5%
SDT101A C: +0.2% BEAPYS
ST3000 SDT104B 5000 — D: £0.5% 3500 & o
F:+1% nEe
SDT310LTC 00 B: +(0.3+0.005[t)
ST8100 ; FV.OTY. — —
SDT310P 0 C: =(1.0+0.01[t]) S

* ST3000 Series, 1kQ, resistance tolerance B ¢ C are produced in pair of SDT101Series. The combination of ST3000 series, resistance tolerance
B-T.C.R. and tolerance D is equivalent to class B of SDT310 tolerance to the measuring temperature.

In the above table specification there are restrictions on manufacturing range depending on part number. Please refer to the Performance list.

environmental applications

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Shielded wire

Example of Material Example of Material Example of Form
Processing PPS Processing Polyurethane coated wire Processing Processing of
Protective Epoxy resin coating External Parallel heat-resistant vinyl of Terminals connecting terminals
Tubes Fluorine resin shrinkage tube Conductors chloride wire Others Mour)ting on printed

Polyimide Fluorine resin coated wire ciruit board
SUS304 Form

SUS316 2-wire system

Cu 3-wire, 4-wire system

11/05/18
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KOA SPEER ELECTRONICS, INC.

custom thermal sensors

environmental applications
Performance Characteristics - ST3000 series (A part extract)

'_EUE
0
o
gc
£0
50

Shape Unit: mm Product Number L (mm) | ¢ (m) | Measurement Temp. Range
Nickel SDT101B Welded ‘E 00.4 31011 o o
Lead wire without solder plating - - -50°C ~ +300°C
T 31012 N .
%0 19max %058 Lead wire with solder plating - - -40°C ~ +120°C
é SDT101B Nickel 31021 N .
K Lead wire without solder plating - - -50°C ~ +300°C
K X J 31022 i .
Welded e o Lead wire with solder plating - — [ 4C~H120°C
) 31030201 0.1
Epoxy Resin 0.3-square Parallel Heat-Resistant
gtCoaﬁng (Black) Vinyl Chloride Wire(B/Iitﬁ 31030205 30 max. 05
5 —~ -40°C ~ +100°C
L) | 31030210 1.0
L 2 (10)
: ' 31030230 3.0
31040301 0.1
% (14) 0.3-square Heat-Resistant 31040305 05
v Vinyl Chloride Wire (Black) .
S e 35 -40°C ~ +100°C
L L | Heat Shrinkage Tube ¢ ol 31040310 1.0
31040330 3.0
| 31050201 0.1
£| Fluorine Resin 0.08-square parallel
o| H hrink: Tube. uori in wi
eat Shrinkage Tube fluorine resin wire(Red, Black) 31050205 05
C’—M ”__,C 23 max. -40°C ~ +220°C
L
31050210 1.0
| L | ¢ (10)
I < 31050230 3.0
31060301 0.1
3 31060305 0.5
«Q g : 0.08-square parallel 30
© M fluorine resin wire(Red, Black) 31060310 1.0
SUS304
I L 31060330 3.0 AOC -~ 4220°C
10) - ~+
) e ) " ["a1060501 0.1
31060505 0.5
* E:;g:::quigt;f“ryeasils;ﬁgg;:-1 kQ or product of resistance tolerance B, C, 31 06051 0 50 1 .0
31060530 3.0
Tin plated
(=} R copper wire
3 w07 PPS /%
[_l_& 3201 — — | -20°C ~ +120°C
'
6.5 | | 30 |
T T 1
2—03.5 r%»l
N
Glass epoxy N AN "'¢
T ° 3202 — — -40°C ~ +140°C
P 1)
Welded N/ __SDT101B

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/21118
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custom thermal sensors
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Performance Characteristics - ST3000 series (A part extract)

Shape Unit: mm Product Number L (mm) | ¢ (m) | Measurement Temp. Range
o 03.7 0.3-square parallel heat-resistant 32050001 0.1
vinyl chloride wire (Black)
= | 32050005 0.5
_leo | — -20°C ~ +80°C
7min. | |~ 0, 32050010 1.0
187 : ' | 32050030 3.0
é Polyimide Heat shrinkage tube 32090201 0.1
© '/ 0.08-square fluorine resin covered wire (Red, Black) 32090205 0.5
24 -40°C ~ +120°C
(0| 32090210 1.0
£ 32090230 3.0
32120907 90 0.7
32121207 120 0.7 -40°C ~ +300°C
32121707 175 0.7 Only top of protective tubes
32121202 120 0.2
cg:*:(:oated Polyurethane Coated Wire (Brown)
L (10)
f L | 33010004 (8) 0.4 -20°C ~ +80°C
Products with resistance value 1K or resistance tolerance
B, C are not manufactured
Aes® 33040305 0.5
; WS
> . tef =
e St Ll 33040310 35 10 | -40°C - +160°C
(40) T [
> : | 33040330 3.0
28 33060001 01
% 3 0.08-Square Fluorine Resin Wire
‘ﬂcﬁ HS — 33060005 B 05 | hooc - +120°C
N S (10)
T‘t’/ 33060010 1.0
9.5 3
33060030 3.0
33110305 0.5
3 Welded PTI/8 g square
SUS304 i Fluorine Resin Wire (Red, Black) 331 1 031 0 1 O
= =0 30 : -40°C ~ +220°C
(10)
L |10 ! 1‘0' 4" © [ N ‘
33110330 3.0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18
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custom thermal sensors
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Performance Characteristics - ST8100 series

Shape Unit: mm | Product Number | Lead Wire Number | ¢ (m) | Measurement Temp. Range
8102201 0.1
Silicone resin Heat shrinkage  0.08-square 8102205 2 0.5
tube fluorine resin wire
/ j 8102210 1.0
SDT310LTC: -40°C ~ +105°C
Z w0 8102301 0.1 SDT310P: -40°C ~ +200°C
2 wire: Red Black 8102305 3 0.5
3 wire: Red Black Black
8102310 1.0
8103201 0.1
cotarote [KEGREe e quare 8103205 2 0.5
SDT310P fluorine resin wire
: (C 8103210 1.0 =0
(= j D) ——— ' SDT310LTC: -40°C ~ +105°C E -
T e o 6103301 01 | SDT310P:-40°C ~ +200°C £
L0
2 wire: Red Black 8103305 3 0.5 bo
3 wire: Red Black Black )
8103310 1.0
8104201 0.1
8104205 2 0.5
Heat shrinkage tube
SDT310LTC . 0.08-square
oHard tube gl fluorine resin wire 8104210 1.0
: sy J ___ SDT310LTC Only:
£ * J o) 8104301 04 | -40°C ~ +105°C
¢
8104305 3 0.5
2 wire: Red Black
3 wire: Red Black Black
8104310 1.0
8106201 0.1
SDT310LTC
yard Tube ?\Iicone Resin 0.05-Squa’r(e Fluorine Resin Wire (White White) SDT310LTC Onl
TR {{ y:
T8 £ 8106205 2 05 | 5000 - 1155°C
(15.0) 3 . o |
‘ 8106210 1.0
SDT310LTC ~ SUS304 0.08- Square Fluorime Resin Wire (Red Black Black) 8107301 0.1
SDT310LTC Only:
03.0+0. {— .
3.0:0.1 8107305 3 0.5 -40°C ~ +150°C
‘ 2521 ‘ [ ‘ (10) ‘
‘ ‘ ‘ ‘ 8107310 1.0

guarantee of product

The guaranteed term of the product is one year after delivery. However, when trouble occurs during the
guaranteed term because of our responsibility, the product is exchanged or is repaired. We guarantee
the product itself, any damages caused by this product shall be excused.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18
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air flow sensor units

O\

KOA SPEER ELECTRONICS, INC.

features
e The platinum thin-film thermal sensor realizes

= *‘*“) high and long-term stability
— * The small platinum thin-film thermal sensor and an
even temperature differential operating circuit ensure
2 - a quick response

* The built-in temperature compensation circuit assures
correct values regardless of air temperature. The air
velocity sensor and air velocity temperature compensation
sensor are sensors with the same characteristics to
enable correct temperature compensation

* Products have no rotating mechanism and are resistant
to vibrations

* Products are compact and light, and are easy to be
installed in equipment

dimensions and construction

0 e
(1]
3 g Dimensions inches (mm)
03 Size A B c D E F G H I J K L
a 2 AFS0001 .984 197 2-0.126 512 2.118 .984 1.57 217 A77 2.118 .630 2-0.126
(25) (5) (2-03.2) (13) (03) (25) (40) (5.5) (4.5) (03) (16) (2-03.2)
Dimensions inches (mm)
Size A B (o] D E F G H | J K L M N (0] P Q
AFS0002 110 | .787 | 157 | 2-¢.126 | .394 | .118 | 1.38 | 1.12 | .138 | .079 | .630 | .787 | .197 | .069 |@.126 |[R.126| 2-0.079
(28) (20) (4) (2-03.2) (10) (3) (35) | (28.5)| (3.5) (2) (16) (20) (05) | (1.76) | (3.2) |(R3.2)| (2-02.0)
Units: inches (mm)
AFS0001 -
8=
& ]
gf(g I] 1 T 1 r ‘IE:
236 R ! [( | 4FE|“ -
(6) 5 I G
8r A B —7 A
28 1 %8 L
S ‘ ] = 5 _
| Red: 5V
[ 838 ‘ == (¢ JH — {C——TF——— White: Output
[ ¢=®9 ‘ — — ! LLM N \ " Black: GND
S Tr’1 B P ) — : H )
gir-velocity CSIgEn:;;O](?nsation 161 (Cable Length Conrol ! K 19.7 (Cable Length)
AFS0002
o, I
g = i
o E— =<
C &2 G
_ £ F } H o
1 & —1° ] Red: +5V
oo ! ed: +
<|m) w \ = KIL White: Output
= = R o
4 T e —
b aQ I P ‘O N

177.2 (Cable Length)
Air-velocity Thermal 19.1 (Cable Length) (4500)
Sensor Compensation (485)
Sensor

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/16/15
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KOA SPEER ELECTRONICS, INC.

ordering information

| AFS | - | 0001 |
| |
Type
Type Nu¥1pber
0001
0002

applications and ratings

air flow sensor units

Test ltems AFS-0001 | AFS-0002 Remarks
Detection Object Clean air, ordinary pressure
Detection Range (m/s) 0-15
Detection Accuracy (m/s) +0.3% +0.5% 0.5 - 1.0 (less than 1.0) m/s
+0.5% +0.7% 1.0 - 4.0 (less than 4.0) m/s
— +2.0% 4.0 - 12 (less than 12) m/s
— +3.0% 12-15m/s
+1.5% — 4.0-15m/s -0
Power Supply Voltage (V) 5.0 + 0.25 E &
Current Consumption (A) 0.2 maximum Start-up time is excluded h g
Output Voltage (V) 1.8-32 | 1.9 -3.5 Non-linear analog (see Output Characteristics Diagram) Lo
- LN
Output Impedance (Q2) 100 typical
Start-up Time (S) 15 typical
Operating Temperature Range (°C) 0 - +60
Operating Humidity Range (%RH) 30 - 85 Dew condensation not allowed
Storage Temperature Range (°C) -10 - +70
Storage Humidity Range (%RH) 30 - 85 Dew condensation not allowed
Temperature Compensation Range (°C) 0 - +60
environmental applications
Output Characteristics Diagram
3.6
38 — AFS-0002
3.3
S 32 = — AFS-0001
o 30 —
o209
S 57
2 26 4
227
5 23 / 4
O 22177
2.1
20f
1olf
1.8
1.7
o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Air Velocity (m/s)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/03/11
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thin film resistance thermal chip sensor
KOA SPEER ELECTRONICS, INC.

-

features

e Thin film thermal sensors of SMD type

* Resistance tolerance +1%, a wide range of TCRs
+3000x10°%/K~+5000x10%K with the standard products

e Suitable for control of temperatures in various industrial
equipment

- * Suitable for both flow and reflow soldering
* Products with lead-free terminations meet EU RoHS
and China RoHS requirements

COMPLIANT

dimensions and construction

74 Type Dimensions inches (mm)
/4 c> /«_ ¢ (Inch Size Code) L w c d t

; 1J .063+.008 | .031+.008 | .012+.008 | .012+.008 | .02+.004
(0603) | (1.6:0.2) | (0.8+0.2) | (0.3+0.2) | (0.3:0.2) | (0.5+0.1)

ggggg 2A .079+.008 | .049.008 | .016+.008 | .016+.008 | .02+.006

N (0805) | (2.0+0.2) | (1.25+0.2) | (0.4+0.2) | (0.4+0.2) | (0.5+0.15)

Plating 2B .126+.008 | .063+.008 | .02+.012 | .02+.012 | .02+.006

(1206) | (3.2:0.2) | (1.6+0.2) | (0.5+0.3) | (0.5:0.3) | (0.5+0.15)

}47 ~>{ Protective | Resistive Inner
Coating Film Electrode

Ceramic
Substrate

ordering information

[ w73 | | 2B | | T | | TE | | 103 | | J | | 3600 |
Product Size Termination . Resistance
Code Code Material Packaging Value Tolerance T.C.R.
1J: 0603 T: Sn TE: 4mm embossed 2 significant F:+1%
2A: 0805 pitch plastic figures + 1 G: +2%
oB: 1206 (5,000 pieces/reel) multiplier 3 digits J: +5%

applications and ratings

Thermal | Thermal .
Part Power Time Dissipation Aza;;:dnt OPI.‘::‘“"Q

Designation | Rating Constant | Constant . Ran pé

(sec)* | (mwrc)y P- 9

LP731J 0.016W 2 1.2
-55°C
o to
LP732A 0.031W 4 1.8 +70°C +125°C
LP732B 0.063W 6.5 2.4

* Thermal Time Constant and Dissipation Constant are reference values, which are values of elements and vary with connecting or fixing methods.

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/2917
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LP73

KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

thin film resistance thermal chip sensor

T.C.R Resistance Range
( : m}°é) T.C.R. E-24 Resistance
Pﬁn Tolerance Tolerance
X 1J 2A 2B
3000 F: +1%, G: +2%
3300 100Q-1kQ J: 5%
3600 100Q2-300Q2 G: +2%, J: +5%
+5% 330Q-1kQ 100Q - 2kQ 100Q - 10kQ
4000 F:+1%
G: 2%
4500 100Q - 1kQ J: 5%
5000

environmental applications

Derating Curve

100 T
| N\
80 I I
g |l | \
& 60 I I
-
g [
s 40 I I
& | |
20
[ [
ol |
-60* -40 20 0 4

-55

Ambient Temperature
Q)

20 40 60 *80 100 120* 140
70 125

For sensors operated at an
ambient temperature of 70°C or
above, a power rating shall be
derated in accordance with the
above derating curve.

Temperature Characteristics

= 60

B

5 50

5000ppm/°C | T.C.R.

4500ppm/°C
4000ppm/°C
3600ppm/°C

(X10°/K)

[
g 40
o 30
c

3300ppm/°C
3000ppm/°C

® 20
c
10

0
-10
-20
-30

Resistance Cha

'_EUE
0
co
gc
£0
50

-25 0 25 50 75 100 125

Ambient Temperature
(°C)

Approximate Expression for Resistance-Temperature Characteristics

(Values are not guaranteed but typical)
R1=R25 (Co+C1T+C2T?2)

RT: Resistance value at T°C

Res: Resistance value at 25°C
T: Ambient temperature (°C)

Co, C1, C2: Constants

T.CR.

(x10°/K) Co G C:
3000 0.931258 0.00265213 3.90112 x 10°
3300 0.924355 0.00292569 4.00516 x 10°
3600 0.916356 0.00323714 434428 x 10°
4000 0.907039 0.00361006 4.33457 x 10°
4500 0.897412 0.00395222 6.05201 x 10°
5000 0.886014 0.00437224 7.48809 x 10°

Performance Characteristics

Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
. Within regulated o
Resistance tolerance — 25°C
Within specified o o
T.C.R. TCR. — +25°C/+65°C
Overload +0.5% +0.3% Rated voltage x 2.5 for 5 seconds
Resistance to Solder Heat +0.5% £0.3% 260°C + 5°C, 10 seconds + 1 second/- 0 second
Rapid Change +0.5% +0.3% -55°OC (30 mln_utes),+25°C (2-3 minutes), +125°C (30 minutes),
of Temperature +25°C (2-3 minutes), 5 cycles
Moisture Resistance +2.0% +1.5% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hours ON, 0.5 hours OFF cycle
Endurance at 70°C +2.0% +1.5% 70°C + 2°C, 1000 hours, 1.5 hours ON, 0.5 hours OFF cycle

Confirming resistance drift is recommended since this product has a tendency to have bigger resistance change than general flat chip over 70°C.
Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of Guarantee)

Test Iltems Reference Test Method
High Temperature Exposure +8.0% 125°C, 1000 hours
ESD 500V Human model, 100 pF 1.5 kQ

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/02/14
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KOA SPEER ELECTRONICS, INC. flat chip resistors (for automotive)
EU_
features ROILtig

* SMD thin film resistors with COMPLIANT
thermo-perceptivity

* Various TCRs +150 - +4500x10°%K are available

* Operating temperature range -155°C
Rated ambient temperature: 85°C

* Products meet EU RoHS requirements

* AEC-Q200 Qualified

dimensions and construction

L Dimensions inches (mm)
c LC Type L W ® d t
2A .079+.008 | .049+.008 | .016+.008 .012:%2 | .020+.004
(0805) (2.0+0.2) | (1.25+0.2) | (0.4+0.2) | (0.3+%3) | (0.5+0.1)
Ceramic Substrate 2B .126+.008 | .063+.008 | .020+.012 .016:3% | .024+.004
% ; B Solder Plating (1206) (3.2+0.2) | (1.6+0.2) | (0.5%0.3) 0.4 2 (0.6x0.1)
30 t Ni Plating
n3
03 e
a 0 ‘ d ‘ P . -
= | rotective Resistive Inner
Coating  Film Electrode
ordering information
\ LT73V | | 2B | T | | D | | 102 || J | | 0900 |
Power Termination . Nominal Resistance .C.R.
Type Rating Material Taping Resistance Tolerance (x10-9/K)
2A:0.1W T:Sn TD:4mm pitch paper 3 digits G:+2% 4 digits
2B:0.125W TE:4mm pitch J:+5%
. . ; . plastic embossed
For further information on packaging, please refer to Appendix A.
applications and ratings
Paver Max. Max. Thermal Thermal Rated Operating Taping & Q’ty/Reel (pcs)
Type Ratin Working Overload Time Dissipation Ambient Temperature
9 Voltage Voltage Constant* Constant* | Temperature Range TD TE
2A 0.1W 50V 100V 1.0s 1.37mW/°C o o . o 5,000 4,000
2B | 0.125W 75V 150V 155 T4a7mwpc | *89°C | -55°C-+155°C 5,000 4,000

* Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.

Q) )
T.C.R. T.C.R. : ( Resistance
Resistance Range (E24
(x10-/K) Tolerance oA ge (E24) B Tolerance
150, 250, 350, 450, 500 +100x10-9/K 2k - 15k 2k - 22k G: 2%
600, 700, 800, 900 +150x10-9/K 1k - 8.2k 1k - 15k
1000, 1200, 1400 +159% 1k - 6.8k 1k - 8.2k
1600, 1800 =R 510 - 4.7k 1k - 6.8k
2000, 2200, 2400 510 - 4.7k 510 - 6.8k J: 5%
2600, 2800, 3000 TR
3300, 3600, 3900 £10% 510 -3k 510-6.2
4200 100 - 1k 100 - 2k
4500 51-510 51-510
T.C.R. Measuring Temperature: +25°C - +75°C
Rated voltage = VPower RatingxResistance value or Max. working voltage, whichever is lower.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/29/17
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linear positive temperature coefficient
KDA SPEER ELECTRONICS, INC. flat chip resistors (for automotive)

environmental applications

Derating Curve Temperature Characteristics of Resistance
T.C.R.
100 (x10°9/K)
. AY g 70 _ | 4500
5 . . S 60 —
z 8On i @ 50 — 3300
o t t o 40
® 60 M 1 \ S 30 -~ 2400
® ! ' S 20 P 1600
= T T
S a0 1 g 1
§ 1 1 \ % 0
x J T % -10
S 20 ' N % 20 —
1 1
o -30
oly : \. ® 40
-60, -40 -20 O 20 40 60 80, 100120 140 ,160 -75 -50 -25 0 25 50 75 100 125 150
-55 85 155 Ambient temperature (°C)
Ambient temperature (°C)
For resistors operated at an ambient temperature of 85°C or above,
a power rating shall be derated in accordance with the above derating curve.
Approximate Expression for Resistance- Temperature Characteristics —
1]
Values are not guaranteed but typical. (ng/‘k) Co C C £ E
— 2 - To . H o, X c
Rt=Ras (Co+C1T+C2T?) RT..T (J; RT..ReS|.stance value at T (,; 3000 0.9288 0.0028 1998310 -u:: 5
Ras: 25°C Ros: R§S|stance value at 25°C 3300 0.9232 0.0030 2.9980x10° B0
T: (°C) T: Ambient temperature (°C) 3600 0.9175 0.0032 4.0000x10-°
Co, C1, Cz: Co, C1, C2: Constants 3900 0.9099 0.0035 4.0064x10-¢
4200 0.9026 0.0038 3.9964x107°
4500 0.8948 0.0041 4.0064x10°
Performance Characteristics
Perf R i ts AR+(%+0.05Q
Parameters = e.r ormance Requiremen .s *(%+ ) Test Methods
Limit Typical
. Within specified o
Resistance tolerance - 25°C
T.C.R. Within specified TC.R. | - +25°C/+75°C
- o o Rated voltage x 2.5 or Max. overload Vol., whichever is lower,
Overload (Short Time) 1% 0.02% for 5 seconds
Resistance to o o, o °
Soldering Heat 1% 0.10% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of 2% : TCR<+3300 0.53% o . o .
Temperature 5% : TCR>+3600 2 59% —-55°C (30min.)/+155°C (30min.), 1000 cycles
. . o o 85°C + 2°C, 85% + 5% RH, 1/10 rated power,
AL TTOG R LR 3% 0.15% 1.5h ON/0.5h OFF cycle. 1000 hours
o 2% : TCR<+3300 0.30% 85°C + 2°C, 1000 hours
L s L 5% - TCR>+3600 0.76% 1.5h ON/0.5h OFF cycle.
High Temperature 2% : TCR<+3300 0.40% °
Load Life 5% : TCR>+3600 2.17% 125°C, Rated voltage, 1000 hours
High temperature 2% : TCR<+3300 0.81% o
Exposure 5% : TCR>+3600 3.20% 155°C, 1000h
Low Temperature o
Exposure 2% -0.10% -55°C, 1000h
Please pay attention not to be applied ESD, it may cause of resistance change.
Actual Value (Out of guarantee)
Test Items Reference Test Methods
ESD 500V Human Body Model, 100pF, 1.5kQ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/14
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linear positive tempco thermistor
KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Anti-leaching nickel barrier terminations
* Twenty-five specifiable temperature characteristics
* SMD thin film resistor with thermo-perceptivity

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

L > Type Dimensions inches (mm)
/4 c> /«_ c (Inch Size Code) L w c d t

008

) 2A .079+.008 | .049+.008 | .016+.008 | 012 To0s | .02+.004
Solder (0805) | (20+0.2) | (1.25:0.2) | (04202) | (03+02) | (0.5:0.1)

_ Plating

A NI 2B |.126+.008 | .063+.008 | 02+.008 | 016 “0%3 | 024+.004

b | Plating (1206) (3.2+0.2) | (1.6+0.2) | (0.5+0.3) (0.4%02) (0.6x0.1)

|<— d Protective | Resistive Inner
Coating Film Electrode
Ceramic

Substrate

ordering information

[ L1738 ] | 2B | | T | | TD | | 101 | | J | [ 1000 |
Type gézdee Tenl;ln;tlgﬂgfn Packaging Realasltjg ce Tolerance T.C.R.
2A: 0805 T: Sn TD: 7" paper taping 2 significant G:+2%
2B: 1206 (Other termination (5,000 pieces/reel) figures + 1 J: #5%
styles available, TE: 7" embossed plastic multiplier
contact factory (4,000 pieces/reel)
for options)

applications and ratings

Maximum Maximum Thermal Thermal . Operating
De siP ?\r;ti o :::iv: r Working Overload Time Dissipation R_?;er: ::2,2:?: L Temperature
9 9 Voltage Voltage Constant Constant P Range
LT732A 0.1W 50V 100V 1.0s 1.37mW/°C -40°C
+70°C to
LT322B 0.125W 75V 150V 1.58 1.47mW/°C +125°C

Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/2917

E KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 * Fax: 814-362-8883 ¢ www.koaspeer.com



ZON LT73

linear positive tempco thermistor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Resistance Range
T.C.R. T.C.R. E-24 Resistance
(x10°/K) Tolerance Tolerance
LT732A LT732B
150, 250, 350, 450, 500 +100x10%/K 2kQ - 24kQ 2kQ - 51kQ G: 2%
600, 700, 800, 900 +150x10¢/K 1kQ - 20kQ 1kQ - 43kQ
1000, 1200, 1400 +15% 1kQ - 13kQ 1kQ - 27kQ
1600, 1800 - 510Q - 4.7kQ 1kQ - 10kQ
2000, 2200, 2400 510Q - 4.7kQ 510Q - 9.1kQ J: +5%
2600, 2800, 3000 510Q - 3.0kQ 510Q - 6.2kQ
3300, 3600, 3900 +10% 510Q - 3.0kQ 510Q - 6.2kQ
4200 100Q - 1kQ 100Q - 2kQ
4500 51Q - 510Q 51Q - 510Q

T.C.R. Measuring Temperature: +25°C ~ +75°C

Rated voltage = \/Power Rating x Resistance value or Max. working voltage, whichever is lower.

environmental applications Examples of Temperature
Derating Curve Characteristics of Resistance
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\ For resistors operated at an ambient temperature
of 70°C or above, a power rating shall be derated
in accordance with the above derating curve.
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Approximate Expression for Resistance-Temperature Characteristics

Values are not guaranteed but typical. T.CR.
R1=R25 (Co+C1T+C2T2) R1: T°C RT: Resistance value at T°C (x10°/K) Co Ci %
R2s: 25°C  Ros: Resistance value at 25°C 3000 0.9288 0.0028 1.9983 x 10°
T: (°C) T: Ambient temperature (°C) 3300 0.9232 0.0030 2.0980 x 10°
Co, C1, C2: Co, C1, C2: Constants 3600 0.9175 0.0032 4.0000 x 10°
3900 0.9099 0.0035 4.0064 x 10°
4200 0.9026 0.0038 3.9964 x 10°
4500 0.8948 0.0041 4.0064 x 10°
Performance Characteristics
Requirement A R (% + 0.05Q)
Parameter Limit Typical Test Method
Resistance Wlt?cl)?efapr?géﬂed — 25°C
TCR. Within specified — +25°C/+75°C
Overload (Short time) +1.0% +0.23% Rated voltage x 2.5 or maximum overload volume for 5 seconds, whichever is lower
Resistance to Solder Heat +1.0% +0.1% 260°C + 5°C, 10 seconds + 1 second
Rapid Change of Temperature +1.0% +0.1% -40°C (30 minutes)/ +125°C (30 minutes), 5 cycles
Moisture Resistance +3.0% +0.54% 40°C + 2°C, 90 - 95% RH, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle
Endurance at 70°C +3.0% +0.62% 70°C + 2°C, 1000 hours, 1.5 hr ON, 0.5 hr OFF cycle

Confirming resistance drift is recommended since this product has a tendency to have bigger resistance change than general flat chip over 70°C.
Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of Guarantee)

Test ltems Reference Test Method
Low Temperature Exposure +0.05% -40°C, 45 minutes
High Temperature Exposure +0.6% 125°C, 1000 hours
ESD 500V Human Body Model, 100 pF 1.5 kQ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 3/16/17
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thin film resistance thermal sensor

RobIS

COMPLIANT

- Oa\

KOA SPEER ELECTRONICS, INC.

features

* LP series is thin-film thermal
sensors and accomodates resistance
tolerance +1% and high T.C.R. +5000x10-%/K
with the standard products

* Suitable for control of temperatures for various
industrial equipment

* Products meet EU RoHS requirements

dimensions and construction

applications and ratings

Ceramic Dimensions inches (mm)
Insulation Core Type
Coating - Electrode L D d (Nom.) I
Marking [rmming) - Cap LP 1/16 A138:5% | .067+.008 | .020+.002 | 1.18+.118
e wad 3.5% (1.7£0.2) | (0.5£0.05) (30+3)
° LP 1/8 .25+.031 .090+.008 | .026+.002 1.50+.118
| —} :T| (6.35+0.8) (2.3+0.2) (0.65+0.05) (38+3)
0 g Thermal Film
3 g 2 L 2 D
o \ | \ | \
03
70
n = . M =
ordering information
\ LP | | 1/8 | | C | | T26 | | A | | 103 | | J | | 362
[ [ [ [ [ [ [ [
Termination :
Product Power . ; Nominal Resistance Symbol of
Code Rating marface LEElng Packaging Resistance Tolerance T.C.R.
1/16: 0.063W C: SnCu Nil: Bulk Nil: Bulk 3 digits F:+1% 3 digits
1/8: 0.125W T26: 26mm Taping A: AMMO G: 2% 151: 150
T52: 52mm Taping J: 5% 362: 3600

Type Power Thermal Time Thermal Dissipation Rated Ambient Operating Temperature
Rating Constant Constant* Temperature Range
LP1/16C 0.063W 8s 2.5mW/°C R o R
LP1/8C 0.125W 14s 4.5mW/°C +70°C ~55°C-150°C
* Thermal time constant and dissipation constant are reference values, which are values of elements and vary with connecting or fixing methods.
(Q) Resistance Range
(E24 & 2.5, 5.0x10")
T.C.R. (x10-9/K) T.C.R.Tolerance LP1/16 LP1/8
F:+1% G:+2% J:+x5% F:x1% G:+2% J:+5%
150, 250, 350 +50x10-5/K 150-10k 150-10k 150-51k0 150-51k0
450
550, 650, 750, 850
950, 1000, 1200 +10% - 150-30k 150-30k - 150-100k 150-100k
1400, 1600, 1800 -
2000, 2200, 2400
2500 100-30k 10-30k 1-30k
3000 100-100k 10-100k 1-100k
3300 +5%
3600 100-10k 10-10k =10k 100-51k 10-51k 1-51k
4000, 4500, 5000 100-20k 10-20k 1-20k

T.C.R. Measuring Temperature: +25°C/+65°C. T.C.R. is guaranteed by random inspections.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/30/17
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LP

KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

thin film resistance thermal sensor

Examples of Temp. Characteristics of Resistance

T.CR.
(x108/K)

100 3 S
- : 2
g 80 AN 8 60
o \\ (2]
o 60 N c 40
® ] >
E 40 [+ 8 20
: N\ (3]
® o0ff N g 0
: : c
0 : \ £ -20
-60 :-40 -20 0 20 40 60: 80 100 120 140: 160 %
_55 70 150 e

Ambient Temperature (°C)

=

0
-75 55 -35 -15 5 25 45 65 85 105 125 145 165

Ambient Temperature (C°)

Approximate Expression for Resistance- Temperature Characteristics

Te
€0
cl
25
L0

Values are not guaranteed but typical. T.C.R. Co C1 C2
Rt=R25 (Co+C1T+C2T?) R1: T°C RT: Resistance value at T°C (X;SZ(/)K) R T R
. o . H o - . . X -
Res: 25°C Res: Resistance value at 25°C 3300 0.924355 0.00292569 | 4.00516x10°
T: (°C) T: Ambient temperature (°C) 3600 0.916356 0.00323714 4.34428x10°
Co, C1, C2: Co, C1, C2: Constants 4000 0.907039 0.00361006 4.33457x10°
4500 0.897412 0.00395222 6.05201x10-¢
5000 0.886014 0.00437224 7.48809x10-
Performance Characteristics
Perf R i ts ARz (%+0.05Q
Test Items erformance Requirements ARz (%+ ) Test Methods
Limit Typical
Resistance Within specified tolerance — 25°C
T.C.R. Within specified T.C.R. — +25°C/+65°C
Overload (Short time) 0.5% 0.2% Rated voltage x 2.5 for 5 seconds
Resistance to 350°C+10°C, 1 second
Soldering Heat 0.5% 0.2%
Rapid Change 0.5% 0.2% -55°C (30min.) /+25°C (10min.)/
of Temperature =7 ere +150°C (30min.)/+25°C (10min.) 5 cycles
. . o o 40°C+2°C, 90%—-95%RH,1000h
Moisture Resistance 2% 0.3% 1.5h ON/0.5h OFF cycle
Endurance at 70°C 2% 0.5% 70°C=3°C, 1000h

1.5h ON/0.5h OFF cycle

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/16/11
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ZON NT73

KOA SPEER ELECTRONICS, INC.

negative tempco thermistor

features COMPLIANT

* Twelve standard resistance values

* Products with lead-free terminations meet EU RoHS
requirements. EU RoHS regulation is not intended for
Pb-glass contained in electrode, resistor element and glass.

dimensions and construction

L Type Dimensions inches (mm)
Ao <> (inch Size Code)| L w c d t

/- / 1J .063+.008 | .031+.004 | .012+.004 | .012+.004 | .02+.004

(0603) (1.6+0.2) | (0.8+0.1) | (0.3£0.1) | (0.3+0.1) | (0.5+0.1)

. // Solder 2A | .079:.008 | .049:.004 | 0162008 | 012 %503 | 02663
. ia Ing (0805) (2.0£0.2) | (1.25+0.1) | (0.4£0.2) | (0.3 *02) | (05492
Plating 2B 126+.008 | .063+.008 | .02+.008 | 016 7004 | 024+.004
(1206) | (32+0.2) | (1.602) | (05:0.3) | (94+02) | (0.6x0.1)
Protective Resistive Inner 01
Coating Film Electrode
Ceramic
Substrate

ordering information

[ NT73 | | 2Aa | | T | | ™™ | [ 103 | | K | | 3800 | | J |
T Size Termination Packadgi Nominal Resistance B Constant B Constant
ype Code Material acxaging Resistance Tolerance Nominal Tolerance
1J: 0603 T: Sn TD: 7" 2 significant J: 5% 3200 H: £3%
2A: 0805 (Other termination paper tape figures + 1 K: £10% 3500 J: 5%
2B: 1206 styles may be (5,000 multiplier L: +15% 3700 K: +10%
available, please pieces/reel) 3800
contact factory for
options) 3950
4100
applications and ratings
Part Resistance Resistance B Constant B Constant :::iv:; Tgng::g:ﬁ e
Designation @ 25°C Tolerance @ 25°C/75°C Tolerance (mW) Range
6.8kQ +10%
o) 3500K
5kQ 3800K +5%
0kQ 3700K +3%
20kQ -
NT731J za GF £ 5
33kQ K:£10% 3800K +5%
7kQ -55°C
%30% to
47kQ 4100K. +3% +125°C
1kQ
2kQ K: +10% 3200K o
2.2kQ L: +15% +10%
NT732A 2.4K0 3500K 5
2'3 8 J: £5%; K: £10% £59,
o) L: +15% =27
For further information on packaging,
please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/28/17
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KOA SPEER ELECTRONICS, INC.

NTZ73

negative tempco thermistor

applications and ratings (continued)

Part Resistance Resistance B Constant B Constant ;::iv:; Tgﬁ::g:ﬂ -
Designation @ 25°C Tolerance @ 25°C/75°C Tolerance (mW) Range
6.8kQ K:£10%; L: +15% 3800K +10%
0kQ 3500K
5kQ
0kQ
20kQ
22kQ
30kQ
33k 3800K 5%
47kQ
68kQ U 259
100kQ - =
NT732A T50k0 K: £10% 5
S0KE) L: +15% 3950K
15kQ
20kQ _EEO
= o "o
X o
33k0) 4100K +125°C
47kQ
68kQ
100kQ
150kQ
215?9 3200K
: K: £10%
3.3kQ
7.7kQ L: +15% 3500K +10%
NT732B 5
St ke =0
A7KQ K: £10% 3800K +5% q (8
170} L: +15% €o
TO0KE E g
Thermal dissipation constant - in the atmosphere - (reference) 1J: 2.0mW/°C, 2A: 2.8mW/°C, 2B: 3.0mW/°C co
N
environmental applications .
_p.p RT/R25 Ratio vs. B Constant
Temperature CharaCterIStlcs Resistance | 1k 5k 10k |100k | 10k Resistance | 1k 5k 10k (100k | 10k
10,000,000% B Constant |3200K|3500K3700K3800K|4100K| B Constant [3200K|3500K|3700K|3800K| 4100k
‘ t t t t t t | Temp. (°C) Kk Kk Kk Kk Temp. (°C) Kk Kk K K
— 1,000,000 -55 38770 | 273.24 | 638.23 | 7692.5 | 1203. 40 04.07 .880! .5500 | 54.959 1999
] -50 28840 | 197.67 | 465.81 | 5414.6 | 820.7 45 X
‘; 100,000 -45 21706 | 144.85 | 343.25 | 3864.5 | 568.0 50
o -40 16517 | 107.43 | 255.22 | 2794.3 | 398.5 55
E 35 12698 | 80.577 | 191.37 | 2045.2 | 283.20 60
2 10,000 30 9857.0] 61.077 | 144.64 | 1514.1] 203.64 65
‘@ 25 7721.2| 46.759 10.13 133.0 | 148.07 70
2 1,000 20 6100.5| 36.137 | 83.710 | 856.49 | 108.37 75
-15 X .182 80
-10 .943 5
J .252 90
47
5 .47
-50 -25 0 25 50 75 100 125 10 .50 0
Temperature (°C) ;3 10 } 2
Performance Characteristics 3%
Requirement A R +(%+0.05Q)
Parameter Limit Typical Test Method
) Within specified o
Resistance tolerance — 25°C
Within specified ° °
B Constant tolerance — +25°C/+75°C
. Other: £1%, Other: £0.5%, o o
Resistance to Solder Heat +99%:1kQ +1%:1KQ 260°C + 5°C, 10 seconds = 1 second
Rapid Change of Temperature +3.0% +1.3% -55°C (30 minutes),+125°C (30 minutes), 50 cycles
Moisture Resistance +3.0% +1.1% 40°C = 2°C, 90 - 95% RH, 1000 hours
Load Life +3.0% +2.5% 80°C + 2°C, DC5mW, 1000 hours
High Temperature Exposure +3.0% +1.6% 80°C, 1000 hours

Confirming resistance drift is recommended since this product has a tendency to have bigger resistance change than general flat chip over 80°C.
Please pay attention not to be applied ESD, it may cause of resistance change.

Actual Value (Out of Guarantee)

Test Iltems Reference Test Method
High Temperature Exposure +7.0% 125°C, 1000 hours
ESD 500V Human model, 100 pF 1.5 kQ

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1212119
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Caution & Terms

KOA SPEER ELECTRONICS, INC.

Precautions for the Inductors

Refer to the precautions of common matters for all products
in the beginning of this catalog.

Inductors in General

» Characteristics such as the inductance, Q value etc. are frequency
dependent.

* The stress from resin coating and molding can result in change
of inductance.

* Since the inductors use ceramic materials, chipping and crack can
occur. Please be careful when handling. Excessive vibration and
impact could destroy the parts.

* Keep magnetic tweezers and other magnets away from the inductors
to avoid change of inductance caused by magnetization. Do not
press the wire wound part of the chip inductor with sharp objects.

* The inductance could decrease according to magnetic saturation
when the inductor is used exceeding the allowable current. There
is also a possibility of disconnection and short-circuit or emitting
smoke and ignition caused by the heat generation of the inductor.

* There is a risk of disconnection when excessive current (inrush
current) is applied. Change of the characteristics may occur by
the magnetization of the core when excessive current is applied
to a DC circuit.

* When the parts are used at high-frequency, the heat generation
will be larger and the part temperature will be higher compared
with DC or low-frequency. This is caused by increasing iron loss
and copper loss. Please be careful not to exceed the operating
temperature rise by high frequency. Ex. LPC4045

200
Measuring point
180 1 < Ac-2.5A [ :Winding wire
160 AG—2.0n |__ (Hot spon
AC=1.5A
G 140 —E—AC=1.0A [
S 120 f| = Ac-05a [—

AC=3.0A

_—

——

Temperatu

—— _§——— 5

=

]
888388

°

100 300 500 700 1000
Frequency (kHz)

* The electrical characteristics change from the variation of frequency
of the parts. When the part is used above the frequency band of the
SRF (self-resonant frequency), it will function as a capacitor. Please
do not use the parts above the SRF.

L-Frequency Characteristics
2500

2000 ! ! ! . ! !
nductance area Ci 1ce area
1500 <
£ 1000
& 500
g =
S o [
151
2 -500 A
5_1000 )'—- Self Resonant Frequency(SRF) F
-1500
-2000
-2500 1
o 500 1000 1500 2000 2500 3000
. Self-Resonant Frequency of the Inductor (MHz)
Mounting

¢ Some inductors have magnetic polarities.

* The inductance and Q values of a non-magnetically-shielded inductor
could change from magnetic coupling affected by other components,
chassis, patterns, etc. When mounting in high density, check the
characteristic in advance with the actual equipment. Additionally,
take care of the positioning of the components since closely mounted
inductors may cause magnetic coupling. Do not place large magnetic
materials like audio speakers, etc. near the inductors.

* Do not expose the inductors to the heat radiation from other high
temperature parts.

Reference

* For basic precautions, please refer to the Technical report of
JEITA RCR-2501C Safety application guide for inductors for use
in electronic equipment.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

inductors

Terms and Definitions

Nominal Inductance

* Inductance that the inductor is designed to have and generally
indicated on the body.

Q Value (Quality factor)

* A coefficient that shows the quality of the inductors. It is calculated
from the following formula shown below.

Q=w w = Angular Frequency (w-2 1t F)
R L = Inductance
R = Resistance

Self-Resonant Frequency

* Frequency that resonance occurs by the distribution capacity
and inductance of the inductor.

DC Resistance Value

¢ Resistance value at DC.

Allowable DC Current

* Upper limit of the current which is set to assure the safe

use of the inductor.

It is defined as the smaller DC current value of either the DC

superposition or the surface temperature rise characteristics.

* DC superposition characteristic is a phenomenon which occurs
when the inductors, made with magnetic materials such as ferrite,
have a large DC current applied. When this occurs, the inductance
drops because of the magnetic saturation.

* The plot below shows the relationship between the DC superposition
and the surface temperature rise..

0 50

2 —

\ 45
-4 N 40
P \
2 6 35
2 /
5}
5 < L e 30 2
g & || DC Bias Characteristics | / oG
< <-10 AJL=-10%Down _F 25 52
[s} Q —_— T
3 [Tamperanne s £s
8 . ise
[} ® + £T=20 Up . \ 20 5
8 -14 / \ 15
16 10
[ex. Allowable DC Current | \
[T\,
20 0
00 10 20 30 40 50 60 70
Current (A)
Iron Loss

e Electrical energy that is lost when the wire wound magnetic
material is magnetized by the applied AC. It is calculated by
the sum of hysteretic loss and eddy-current loss.

Copper Loss

* Energy that is transformed into Joule heat by the resistance

of the wound wire. The Copper loss increases in the high frequency
band from the skin effect.

12/11119
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high current inductor
KOA SPEER ELECTRONICS, INC.

—
features COMPLIANT
* Low DC resistance and high allowable DC current
e Low profile style 0.027 inches (0.7mm) typical
* Suitable for reflow soldering
* Products with lead-free terminations meet
EU RoHS requirements
dimensions and construction
0402, 0603 Size Dimensions inches (mm)
Code L w H Ht P
Vg 0402 .039+.004 |.020+.004 |.022+.004 | .006+.004 | .008+.004
\ Flat Top Film (1.0£0.1) | (0.5+0.1) | (0.55+0.1) | (0.15+0.1) | (0.2+0.1)
0603 .063+.004 |.041+.008 |.028+.004 | .008+.006 | .015+.004
Hy | 0603 (1.6+0.1) | (1.05+0.2) | (0.7+0.1) | (0.2+0.15) | (0.37+0.1)
ht .
Ty % Ceramic Core : L : : W : .
Inner Electrode I ] — Flat Top Film
Coating |~~~ ~ ~ “e—Inner Coating
Magnetic
Wire P / H . Ceramic
+ Core
5’“ o—F— Electrode
|<—P Magnetic
Wire
L-Frequency Characteristics - 0402 L-Frequency Characteristics - 0603 Test equipment:
8 40 M Agilent 4991 A Impedance analyzer (KQC0402)
- 7 S muil| s R zg 7 2 Agilent 4291 A Impedance analyzer (KQC0603)
£ 6 T —
8 5 o 25
s £ 20
E 4 T S 15—ttt 1an L
£ 8 2 10 T |
2 N 5 2N7
! 10 100 1000 10000 01 10 100 1000 10000
Frequency (MHz) Frequency (MHz)
Q-Frequency Characteristics - 0402 Q-Frequency Characteristics - 0603
160 ,J ‘ ‘ 300
140 N T 250 ! |
120 i i 200 /zm
100
° & v/ Al o 150 /
60 % 100 y -
40 = ot
20 == = % B —\‘Lm
010 100 1000 10000 01 10 100 1000 = 10000
Frequency (MHz) Frequency (MHz)
ordering information
| Kac | [ 0603 | | T | | TE | | 12N | | J |
. Termination . Nominal
Type Size Code Material Packaging Inductance Tolerance
0402 T: Sn TP: 2mm pitch paper (0402: 10,000 pieces/reel) 3 digits B: £0.1nH
0603 TE: 4mm pitch embossed plastic (0603: 10N: 10nH C:+0.2nH
For further informati 2,000 pieces/reel) 1N2: 1.2nH G:+2%
or further information on . . . .
packaging, please refer to Appendix A. TD: 4mm pitch paper (0402: 2,000 pieces/reel) J: +5%
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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high current inductor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Nominal L Q_ Q : Self Resonant _DC Allowable
_Part : Inductance | Measuring Inductance Quality Measuring Fre_quency Re3|§tance DC C'urrent
Designation (nH) Frequency Tolerance I_=a_ctor Frequency Minimum Maximum Maximum
Minimum (MHz) (GHz) (Q) (A)
KQC0402T**1N4* 1 .451 1.0
KQC0402T**1N5* -
KQC0402T1N6* 16 B: +0.1nH 25 100 0.019 1.40
KQC0402T**1N7* 1.7 9.6
KQC0402T**2N5* 2.5 o7 8.5
KQC0402T**2N7* 2.7 8.0
KQC0402T**3N0* 3.0 250 250 7.2 0028 1-20
KQC0402T**3N3* 3.3 C: 0.2nH 29 6.6
KQC0402T**3N9* 3.9 7.3
KQC0402T**4N3* 4.3 7.0 0.036 1.00
KQC0402T**4N7* 4.7 30 6.6
KQC0402T**6N2* 6.2 5.6 0.045 0.90
KQCO0603TTE1N2* 1.2 18 0.020 2.25
KQC0603TTE2N7* 2.7 6.0 0.025 2.00
KQCO0603TTE4NT7* 4.7
KQCO0603TTE5N6* 5.6 Jo £5% 0.035 180
KQCO603TTE7N5* 75 55 0045 50
KQC0603TTE8SN2* 8.2 250 250 4.0
KQCO0603TTE10N* 10 35 0.065 1.25
KQC0603TTE12N* 12 3.0 0.055 1.40
KQCO0603TTE15N* 15 G:+2% 0.065 1.25
KQC0603TTE18N* 18 J: +5% 0.090 1.20
KQCO0603TTE22N* 22 25 0.100 1.10
KQC0603TTE27N* 27 0.120 1.00
* Add tolerance character (B, C, J, G) ** Add packaging character (TD, TP)

Operating Temperature Range: -40°C ~ +125°C
The operating temperature range of the coil (ambient temperature + self heating) must remain at +125°C or less

environmental applications

Performance Characteristics

Requirements Maximum AL/L AQ/Q
Parameter Limit Typical Test Method

No significant abnormality . o
Resistance to Soldering Heat in appearance A LUL: £1.2%

. 260°C + 5°C, 10s = 1s
A UL: 5%, A Q/Q: +10% | A YQ £2.7%

No significant abnormality . o
Rapid Change of Temperature in appearance A LL: £1.9%

A L apearance o A Q/Q: 23.9% -40°C (30min.)/ +125°C (30min.) 100 cycles
T +3%, == ) T

No significant abnormality .
Low Temperature Exposure in appearance AA 551242%/’ -40°C + 2°C, 1000h
A UL: 5%, A Q/Q: +10% e

No significant abnormality . o
High Temperature Exposure in appearance A LL:£1.8%

A LL: +5%, A Q/Q: +10% | A Q/Q:£3.3% 129°C = 27C, 1000n

No significant abnormality )
Moisture Exposure in appearance ALL: £1.7%

=1.7% 1 40°C + 2°C, 90%~95%RH, 1000h
A UL: +5%, A Q/Q: +10% | A Q/Q:+3.3%

No damage and marking shall

remain legible - Accordance with MIL-STD 202F Method 215

Resistance to Solvent

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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KOA SPEER ELECTRONICS, INC.

features COMPLIANT

» Surface mount

* Operating temperature: -40°C ~ +125°C

* Flat top suitable for high speed pick-and-place
components

* Excellent high frequency applications

* High Q factors and self-resonant frequency values

* Products with lead-free terminations meet
EU RoHS requirements

* AEC-Q200 Qualified

dimensions and construction

0402 Size Dimensions inches (mm)
Code L wi1 w2 t h d

KQT0402 .039+.004 | .02+.004 | .02+.004 |.022+.004|.006+.004 | .01+.004
(1.0£0.1) | (0.5+0.1) | (0.5+0.1) | (0.55+0.1) | (0.15+0.1) | (0.25+0.1)

- Flat Top Film KQO603 |-063+.004.039+.004.033+.004].035+.004| .01+.006 [.014+.004
| Geramic Core (1.6:0.1) | (1.0x0.1) | (0.85£0.1) | (0.9+0.1) |(0.25%0.15)| (0.3520.1)
059:.008
— Electrod
Magnetic ectode (1.5+0.2)
ire (3.3nH-

.079+.008| 390nH) | 053+.004|.051+.008|.016+.006 |.018+.004

Inner

Coating KQO8O0S | "5 020.2) | 063+.008 | (1.35+0.1) | (1.3+0.2) |(0.40+0.15)| (0.45+0.1)
(1.6+0.2)
(470nH-
0603, 0805, 1008 820nH)

.008
KQ1008 .098:.008.087+.008|.079+.004 | 0717 .018+.006 |.018+.004
(2.5£0.2) | (2.2£0.2) | (2.0£0.1) | (1.8 +g,2) (0.45+0.15)| (0.45+0.1)

- 3 Flat Top Film

Ceramic Core

Electrode

Coating

ordering information

| KQ | [ 1008 | | T | | TE | | 10N | | J
. Termination . Nominal
Type Size Code Material Packaging Inductance Tolerance
KQ 0402 T: Sn TP: 2mm pitch paper 3 digits: B: +0.1nH
KQT 0603 (0402: 10,000 pieces/reel) 10N: 10nH C:=0.2nH
0805 TD: 7" paper tape R10: 0.1pH G:+2%
1008 (0402: 2,000 pieces/reel) 1RO0: 1.0pH H: 3%
TE: 7" embossed plastic J: 5%
(0603, 0805, 1008: D
2,000 pieces/reel) K:£10%
For further information M: +20%
on packaging, please
refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1219117
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KOA SPEER ELECTRONICS, INC.

applications and ratings

high Q inductor

Nominal L ) Q_ Q : Self Resonant _DC Allowable
_Parl : Marking | Inductance Measuring | Inductance Quality Measuring Fn_aq'uency Res|§tance DC C_urrent
Designation (nH) Frequency | Tolerance I_=a_ctor Frequency Minimum Maximum | Maximum

(MHz) Minimum (MHz) (MHz) (Q) (mA)
KQT0402T*1NO* 1.0 6 11000 0.045 1360
KQT0402T*1N9* 19
KQT0402T*2N0* 2.0 B: +0.1nH i 9600 0.070 1040
KQT0402T*2N2* 22 C:=0.2nH
KQT0402T**2N4* 2.4 18 0.068 960
KQT0402T**2N7* 2.7 17 8000 0.120 700
KQT0402T**3N3* 3.3
KQT0402T*3N6* 3.6 19 7200 0.066 840
KQT0402T*3N9* 3.9
KQT0402T**4N3* 4.3
KQT0402T4N7* 47 18 6000 0.091 800
KQT0402T**5N1* 5.1
KQT0402T**5N6* 5.6
KQT0402T**6N2* 6.2 20 5800 0.088 760
KQT0402T**6N8* 6.8 4800 0.086
KQT0402T*7N5* 7.5 5800 680
KQT0402T*8N2* 8.2 22 4400 0.104
KQT0402T**8N7* 8.7 20 4200 0.150 650
KQT0402T*9N0* 9.0 22 4160 0.104 680
KQT0402T**9N5* 95 20 4000 0.150 650
KQT0402T*10N* 10 21 3900 0.195 480
KQT0402T**11N* 11 3680
KQT0402T*12N* — 12 250 250 3600 0.120 640
KQT0402T**13N* 13 24 3450 0.180
KQT0402T*15N* 15 3280 0.172 560
KQT0402T*16N* 16 JH = 5100 0.200
KQT0402T**18N* 18 K: +10% 25 0.230 500
KQT0402T**19N* 19 24 3040 0.202 480
KQT0402T**20N* 20 3000 0.250 450
KQT0402T*22N* 22 25 2800 0.323
KQT0402T*23N* 23 24 2720 0.214
KQT0402T**24N* 24 25 2700 0.322
KQT0402T*27N* 27 24 2480 0.298 400
KQT0402T**30N* 30 25 0.354
KQT0402T**33N* 33 2400 0.393
KQT0402T*34N* 34 24 0.550 340
KQT0402T*36N* 36 2320 0.560 320
KQT0402T**39N* 39 25 2300 0.550 300
KQT0402T**40N* 40 24 2240 0.620 320
KQT0402T**43N* 43 25 2200 0.810 300
KQT0402T**47N* 47 20 0.830 150
KQT0402T51N* 51 »s 2100 0.835 240
KQT0402T**56N* 56 2800 1.170 200
KQT0402T**68N* 68 2000 1.120
KQT0402T**82N* 82 1800 1.810 140
KQT0402T*R10* 100 22 1600 2.090 130
KQT0402T*R12* 120 1500 2.320 120

* Add tolerance character (B, C, G, H, J, K, M)
** Add packaging code

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/30117
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Nominal L ) Q : Q : Self Resonant _DC Allowable
_Part . Marking | Inductance Measuring | Inductance Quality Measuring Frt_eq_uency Resu§tance DC C_urrent
Designation (nH) Frequency | Tolerance Factor Frequency Minimum Maximum | Maximum

(MHz) Minimum (MHz) (MHz) () (mA)
KQO0603TTE1N6* C 1.6 24 12500 0.03
KQO0603TTE1N8* 0 1.8 16 0.045
KQO0603TTE3N3* X 3.3 0.055
KQO0603TTE3N6* E 3.6 J: +5% 0.063
KQOGO3TTE3N9* | 1 3.9 K: £10% 22 6900 0.08
KQO0603TTE4N3* F 4.3 5900 0.063
KQO603TTE4NT7* G 4.7 20 0.116
KQO603TTES5N1* Y 5.1 5800 0.115
KQO0603TTE6N8* 2 6.8 27 0.11
KQO0603TTE7N5* H 7.5 0.106
KQOB03TTESN2* A 8.2 4800 0.12
KQOGO3TTESN7* |  J 8.7 28 4600 0.109 700
KQO0603TTE9N5* B 9.5 0.125
KQOGO3TTE1ON* | 3 10 31 4800 013
KQO0603TTE11N* K 11 33 0.086
KQO603TTE12N* 4 12 250 35 250 4000 0.13
KQO0603TTE15N* 5 15 0.17
KQO0603TTE16N* L 16 34 3300 0.104
KQO0603TTE18N* 6 18 35 3100 0.17
KQO0603TTE22N* 7 22 38 3000 0.19
KQO0603TTE23N* S 23 2700 0.15
KQO603TTE24N* M 24 87 2650 0.135
KQO603TTE27N* 8 27 40 2800 0.22
KQO603TTE30N* N 30 37 2250 0.144
KQO0603TTE33N* 9 33 40 2300 0.22
KQO0603TTE36N* P 36 Cj : f52°;/° 38 2080 0.25
KQO0603TTE39N* 0 39 K +1 0;’/0 40 2200 600
KQO603TTE43N* Q 43 39
KQO6O3TTEA7N* | 1 47 2000 028
KQO0603TTE51N* T 51 38 0.30
KQOS03TTESBN* | 2 56 200 200 1900 0.31
KQO603TTE68N* 8 68 37 0.34
KQO0603TTE72N* 4 72 1700 0.49
KQO0603TTE82N* 5 82 34 0.54 400
KQ0603TTER10* 6 100 150 150 1400 0.58
KQO0603TTER11* 7 110 1350 0.61 300
KQO0603TTER12* 8 120 32 1300 0.65
KQ0603TTER15* 9 150 1400 1.4 160
KQO603TTER18* 0 180 1300 2.2 140
KQO0603TTER20* U 200
KQ0603TTER21* \Y 210 % 1200 23 130
KQ0603TTER22* 1 220 2.5
KQOB03TTER25 | W 250 100 1000 2.4 120
KQ0603TTER27* 2 270 24 100 900 2.3 170
KQ0603TTER30* X 300 840 3.17 110
KQ0603TTER33* 3 330 800 3.0 100
KQO603TTER39* 4 390 700 3.7 80
KQO603TTER47* 5 470 640 1.21 190
KQOBO3TTER51* v 510 J £5% 30 610 1.26 170
KQOBO3TTERSS* | 6 560 50 K: £10% 50 560 2.09 130
KQ0603TTER62* W 620 590 1.89 150

* Add tolerance character (B, C, G, H, J, K, M)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Nominal L . Q ; Q : Self Resonant _DC Allowable
_Part : Marking | Inductance Measuring | Inductance Quality Measuring Frgq'uency Resugtance DC C'urrent
Designation (nH) Frequency | Tolerance I_=a_ctor Frequency Minimum Maximum | Maximum

(MHz) Minimum (MHz) (MHz) (Q) (mA)
KQ0603TTER68* 7 680 540 1.97 140
KQO603TTER72* C 720
KQ0603TTER75* X 750 530 2.04 130
KQOS03TTER82' | 8 820 50 o 30 50 490 3.09 110
KQO603TTER91* Y 910 480 2.95 120
KQ0603TTE1R0* 9 1000 440 5.13 90
KQ0603TTE1R2* 0 1200 400 5.45 80
KQO0805TTE3N3* 0 3.3 1500 6000 0.08

* . 0,
KQO805TTE6NS 1 6.8 KJ;150// 1000 5500 0.11
KQO805TTE8N2* 2 8.2 4700 0.12
KQO805TTE12N* 3 12 50 4000 0.15 600
KQO805TTE15N* 4 15 3400 0.17
KQO805TTE18N* 5 18 250 3300 0.20
KQO805TTE20N* Y 20
KQOBO5TTE22N* | 6 22 55 2600 0.22
KQO0805TTE27N* 7 27 2500 0.25
KQO0805TTE33N* 8 33 500 2050 0.27
KQO0805TTE39N* 9 39 2000 0.29 500
KQO805TTE43N* 4 43 60 1650 0.34
KQO0805TTE47N* 0 47 200 0.31
KQO0805TTE56N* 1 56 1550 0.34
KQO0805TTE68N* 2 68 1450 0.38
KQO0805TTE82N* 3 82 G:+2% 65 1300 0.42
KQO805TTER10* 4 100 150 J: 5% 1200 0.46
KQO805TTER12*| 5 120 K:=10% 1100 0.51
KQO805TTER15* 6 150 920 0.56
KQO805TTER16* H 160
KQO805TTER17* J 170 870 0.64 400
KQO805TTER18* 7 180 50
KQO805TTER19* D 190
KQO0805TTER20* E 200
KQO805TTER21* F 210 100 250 850 0.70
KQO0805TTER22* 8 220
KQ0805TTER23* K 230
KQO0805TTER24* L 240
KQOB05TTER25*| G 250 650 1.0 350
KQO805TTER27* 9 270 48
KQ0805TTER33* 0 330 600 1.4 310
KQ0805TTER39* 1 390 560 1.5 290
KQO805TTER47* 2 470 50 33 100 375 1.76 250
KQO0805TTER56* 3 560 340 1.9 230
KQO805TTER68* 4 680 - f( ‘;% . - 5o 188 2.2 150
KQO805TTER72* A 720 200 2.3
KQ0805TTER82* 5 820 215 2.35 180
KQ1008TTE10N* 10N 10 4100 0.08
KQ1008TTE12N* 12N 12 50 500 3300 0.09
KQ1008TTE15N* 15N 15 J: 5% 3000 0.10
KQ1008TTE18N* 18N 18 50 K: £10% 2500 0.11 1000
KQ1008TTE22N* | 22N 22 M:£20% 55 350 2400 0.12
KQ1008TTE27N* 27N 27 1600 0.13
KQ1008TTE33N* 33N 33 60 1600 0.14
* Add tolerance character (C, G, H, J, K, M)
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

high Q inductor

Nominal L . Q_ Q : Self Resonant _DC Allowable
_Part : Marking | Inductance Measuring | Inductance Quality Measuring Frgq'uency ReS|§tance DC C'urrent
Designation (nH) Frequency | Tolerance I_=a_ctor Frequency Minimum Maximum | Maximum

(MHz) Minimum (MHz) (MHz) (Q) (mA)
KQ1008TTE39N* 39N 39 J: £5%,K:+10% 60 1500 0.15
KQ1008TTE47N* 47N 47 M:+20% 0.16
KQ1008TTE56N* 56N 56 50 65 1300 0.18 1000
KQ1008TTE68N* 68N 68 350 0.20
KQ1008TTE82N* 82N 82 1000 0.22
KQ1008TTER10* R10 100 60 0.56
KQ1008TTER12* R12 120 950 0.63 650
KQ1008TTER15* R15 150 850 0.70 580
KQ1008TTER18* R18 180 750 0.77 620
KQ1008TTER22* R22 220 700 0.84 500
KQ1008TTER27* R27 270 600 0.91 500
KQ1008TTER33* R33 330 570 1.05 450
KQ1008TTER39* R39 390 25 500 1.12
KQ1008TTER47* R47 470 45 100 450 1.19 470
KQ1008TTER56* R56 560 415 1.33 400
KQ1008TTER62* R62 620 375 1.40 300
KQ1008TTER68* R68 680 1.47 400
KQ1008TTER75* | R75 750 Si f?,f 360 1.54 360
KQ1008TTER82* R82 820 K: +10% 350 1.61 400
KQ1008TTER91* R91 910 320 1.68 380
KQ1008TTE1R0* 1RO 1000 35 290 1.75 370
KQ1008TTE1R2* 1R2 1200 50 250 1.6 310
KQ1008TTE1R5* 1R5 1500 200 1.7 300
KQ1008TTE1R8* 1R8 1800 28 160 1.9 270
KQ1008TTE2R2* 2R2 2200 2.2
KQ1008TTE2R7* | 2R7 2700 o 140 2.3 250
KQ1008TTE3R3* 3R3 3300 79 o5 110 2.7 230
KQ1008TTE3R9* 3R9 3900 ' 0 100 2.8
KQ1008TTE4R7* 4R7 4700 90 3.1 210
KQ1008TTE5R6* 5R6 5600 80 2.5 240
KQ1008TTE6R8* 6R8 6800 15 79 70 2.8 200
KQ1008TTE8R2* 8R2 8200 ’ 65 3.0 170
KQ1008TTE100* 100 10000 60 3.4 150

* Add tolerance character (C, G, H, J, K, M)

Operating Temperature Range: -40°C ~ +125°C
The operating temperature range of the coil (ambient temperature + self heating) must remain at +125°C or less

environmental applications

L-Frequency Characteristics

KQT0402 KQO0603
100 =
=
40nH
T T
£ £
3 g
§ 10 o § 100 g
° °
=] 3
o o
£ £
2nH
: | :
1 10 100 1000 10000 1 10 100 1000 10000
Frequency (MHz) Frequency (MHz)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1219117
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high Q inductor
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
L-Frequency Characteristics

KQ0805 KQ1008
1000 10000
T 150nH o < 1000
£ 100 £
8 8
c (=
© o]
° °
=] =]
T T
£ £
1 1
1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz)
Q-Frequency Characteristics
KQT0402 KQ0603
100 100
80 ) 75 80 Ay / OnH
N
60 am 60 AN
0 / /. c .. \
40 A 40 i 2 \47nH
A /’gnH L1 L
” A
20 |1 20 AT —FT T 270nH || [\ 180nH
0 1 | | o == | HITN
1 10 100 1000 10000 1 10 100 1000 10000
Frequency (MHz) Frequency (MHz)
KQO0805 KQ1008
100 100
1] [
47nH | |
80 o= 80 2nH 7
TN | A
% Bl 00 7< (
o INp 74D o g AP
40 Bl v 40 g
L LA 6.8nH | AT onm
20 AT 20 moan —
0 0 mal
1 10 100 1000 1 10 100 1000
Frequency (MHz) Frequency (MHz)
Test equipment: HP4291A impedance analyzer
Performance Characteristics
Requirements Maximum A L/L A Q/Q
Parameter Limit Typical Test Method
. . No significant abnormality in appearance | A L/L: +2.7% o o
Resistance to Soldering Heat A LL: 5%, A Q/Q: +10% A QQ: +6.6% 260°C + 5°C, 10s + 1s

Rapid Change of Temperature No significant abnormality in appearance | A L/L: +2.1%

A LJL: £5%, A Q/Q: +10% A Q/Q: £5.3% -40°C (30min.)/ +125°C (30min.) 100 cycles
Low Temperature Exposure No signgicslrlt :g?/:)’rxag%i:njgez arance AA (5-561128822 -40°C + 2°C, 1000h
Figh Temperature Exposure | M SO 20N 6% | A i s6iane| 125°C = 2C, Tooon
Moisture Exposure No signfficant :g;m%%@njgﬁfarance AA é%;%g’ﬁz 40°C + 2°C, 90%-~95%RH, 1000h
Resistance to Solvent No damage and marking shall - Accordance with MIL-STD 202F Method 215

remain legible

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/30/17
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LPC4045, LPC4a235,LPC4545

power chip inductor

= O\

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Low DC resistance and high allowable current are
realized by the original construction and wiring technology

* Automatic surface mounting is applicable

* Excellent solderability and endurance environment

* Suitable for reflow soldering

* Products meet EU RoHS requirements

* AEC-Q200 Qualified

dimensions and construction
LPC4045

Dimensions inches (mm)

r—c
l«—B H
§ A iy Size L W | HMax. | A B c
T 2 _T 4045 0.157+.008 |.177+.008|.169+.009 | .039+.112 | .118+.008 .138
W . (04.0+0.2) | (4.5+0.2) | (4.3+0.2) | (1.0+0.3) | (3.0+0.2) (3.5)
4235 .177+.008 | .165+.008 | .138 Max. | .039+.008 | .079+.008 o
L 3 .:..‘: :E\ l (4.5+0.2) | (4.2+0.2) | (3.5 Max.)| (1.0+0.2) | (2.0+0.2)
S 4545 .161+£.012(.181+.016|.181 Max. |.126+.012 - -
. (4.1+0.3) | (4.6+0.4) | (4.6 Max.)| (3.2+0.3)
Electrode Ceramic Magnet Ferrite
Substrate Wire Core
LPC4235
— 1 ’
?ﬂ 77777 % Base
Ferrite
- le{ - | ﬁ : ?
I
Magnet Electrode
LPC4545 Wire
;—1 A
r— Electrode
Ferrite
= Core
H
ordering information
| LPC | | 4235 | | T | | ™ | 221 | | K
. Termination . Nominal
Type Size Material Packaging Inductance Tolerance
4045 A: SnAg (4045 only) TM: taping (4235) 3 digits K: £10%
4235 T: Sn (4235 only) TE: taping (4545) 221: 220pH M:+20%
4545 C: Sn/Cu (4545 only) TED: taping (4045)
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/20/18
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szfo A ' LPC4045, LPC4235, LPC4545

power chip inductor
KOA SPEER ELECTRONICS, INC.

applications and ratings

Nominal Self Resonant _DC Allowable
Part Inductance Inductance Frequency Resistance DC Current
Designation (uH) Tolerance Minimum Maximum Maximum
(MHz) (©) (Amps)
LPC4045ATED1ROM 1.0 90.0 0.015 3.10
LPC4045ATED1R5M 1.5 70.0 0.020 2.80
LPC4045ATED2R2M 2.2 M: £20% 55.0 0.023 2.50
LPC4045ATED3R3M 33 nEeEe 45.0 0.044 1.80
LPC4045ATED4R7M 4.7 35.0 0.062 1.45
LPC4045ATED6R8M 6.8 25.0 0.075 1.30
LPC4045ATED100K 10 23.5 0.10 1.02
LPC4045ATED150K 15 18.5 0.15 0.84
LPC4045ATED220K 22 14.0 0.21 0.70
LPC4045ATED330K 33 12.0 0.41 0.52
LPC4045ATED470K 47 10.5 0.52 0.46
LPC4045ATED680K 68 K: +10% 8.0 0.67 0.40
LPC4045ATED101K 100 T 6.3 0.92 0.28
LPC4045ATED151K 150 5.2 1.80 0.25
LPC4045ATED221K 220 3.9 2.25 0.18
LPC4045ATED331K 330 3.0 4.27 0.15
LPC4045ATED471K 470 2.7 5.23 0.14
LPC4045ATED681K 680 2.2 6.67 0.12
LPC4235TTM R82M 0.82 146.6 0.017 3.34
LPC4235TTM 1ROM 1.0 125.1 0.020 3.27
LPC4235TTM 1R2M 1.2 114.7 0.023 3.10
LPC4235TTM 1R5M 1.5 M: £20% 101.4 0.031 2.53
LPC4235TTM 2R2M 2.2 T 78.8 0.039 2.28
LPC4235TTM 3R3M 8.8 66.7 0.070 1.63
LPC4235TTM 4R7M 4.7 52.0 0.090 1.44
LPC4235TTM 6R8M 6.8 43.5 0.109 1.29
LPC4235TTM 100K 10 33.5 0.190 0.91
LPC4235TTM 150K 15 29.1 0.230 0.87
LPC4235TTM 220K 22 21.7 0.366 0.69
LPC4235TTM 330K 33 13.9 0.542 0.52
LPC4235TTM 470K 47 K: £10% 12.0 0.688 0.47
LPC4235TTM 680K 68 12.7 1.30 0.34
LPC4235TTM 101K 100 10.4 1.66 0.31
LPC4235TTM 151K 150 7.5 2.96 0.22
LPC4235TTM 221K 220 6.7 3.77 0.20
LPC4545CTE 1ROM 1.0 90.0 0.015 3.66
LPC4545CTE 1R5M 1.5 65.0 0.02 3.21
LPC4545CTE 2R2M 2.2 M: +20% 50.0 0.023 2.96
LPC4545CTE 3R3M 3.3 40.0 0.044 2.19
LPC4545CTE 4R7M 4.7 35.0 0.062 1.81
LPC4545CTE 6R8M 6.8 25.0 0.075 1.60
LPC4545CTE 100K 10 23.0 0.1 1.43
LPC4545CTE 150K 15 15.0 0.15 1.04
LPC4545CTE 220K 22 13.0 0.21 0.88
LPC4545CTE 330K 33 10.0 0.41 0.60
LPC4545CTE 470K 47 9.0 0.52 0.53
LPC4545CTE 680K 68 7.5 0.67 0.49
LPC4545CTE 101K 100 K: +10% 5.5 0.92 0.41
LPC4545CTE 151K 150 5.0 1.8 0.29
LPC4545CTE 221K 220 4.0 2.25 0.26
LPC4545CTE 331K 330 2.5 4.27 0.19
LPC4545CTE 471K 470 2.0 5.23 0.17
LPC4545CTE 681K 680 1.8 6.67 0.15
LPC4545CTE 152K 1500 1.3 17.04 0.10
LPC4545CTE 222K 2200 0.9 35.0 0.07

Allowable current is a DC Current which causes initial inductance to decrease by 10%. Or coil temperature to rise by 40°C, whichever is smaller

Operating Temperature Range: -40°C ~ +125°C LPC4235: Test Report +155°C is available
The operating temperature range of the coil (ambient temperature + self heating) must remain at +125°C or less

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/18
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V= o A ' LPC4045, LPC4235, LPC4545

power chip inductor
KOA SPEER ELECTRONICS, INC.

environmental applications

DC Bias Characteristics

LPC4235 LPC4545 LPC4045
1000 1000 1000
e
100pH [T v -
g 100 ‘33‘ g 100 {1‘03uH{ Ie 100 101
8 i 3 P 104H 8
§ 10 g e £ 330
3 E = TuH 2 10
= £ - 00
; 1
01l 01 1 [
o1 "0 10 100 0.01 0.10 ) 1.0 10.0
DC Bias (A) DC Bias (A) DC Bias (A)
Surface Temperature Rise
LPC4045 LPC4235 LPC4545
40 ‘ 40 ' ‘
30 / bl / ‘101 l‘ L 10uH 680uH 100‘.11-1
F g 30 e g 30 10uH
g; / 100 §§20 §§20
FLY/ Fl
| 10 = 10
/
’,/// . // , // | ——
o 0.2 0.4 O.SDC Bi:s.B(A) 1 1.2 1.4 o 1 oe Eiis @ 3 4 o 1.0 2.(:)c Sias (A)S.\] 4.0 5.0
Performance Characteristics
Performance Requirements AL/L Test Method
Parameter Limit Typical LPC4045 LPC4235 LPC4545
-40°C (30 minutes)/ -40°C (30 minutes)/ -40°C (30 minutes)/
Rapid Change of Temperature +5% +1.3% +85°C (30 minutes), +125°C (30 minutes), +125°C (30 minutes),
100 cycles 100 cycles 100 cycles
Low Temperature Exposure +5% +1.3% -40°C, 500 hours -40°C £ 2°C, 500 hours | -40°C, 1000 hours
. o +125°C + 2°C, +125°C + 2°C,
High Temperature Exposure +5% +1.3% +85°C, 500 hours 500 hours 1000 hours
. o o +40°C + 2°C, +40°C = 2°C, +85°C, 8
Moisture Exposure 5% =1.6% 90 - 95% RH, 500 hours | 90 - 95% RH, 500 hours | 5% RH, 1000 hours

Surface Temperature Rise graphs and additional environmental applications can be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1212119
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multilaver ceramic inductor
KOA SPEER ELECTRONICS, INC.

—

features COMPLIANT
* Monolithic structure provides high reliability
in a wide temperature and humidity range

* High quality ceramic material and unique manufacturing
y process provides high Q at high frequency

* Nickel barrier with solder overcoat for excellent
solderability

‘ ¢ Products with lead-free terminations meet
EU RoHS requirements

dimensions and construction

w Size Dimensions inches (mm)
g Code L w t d
L | Solder 1E .039+.004 .02+.004 .02+.004 .01+.004
Plating (0402) (1.0+0.1) (0.5+0.1) (0.5+0.1) (0.25+0.1)
B 'ﬁ'fating 1J .063+.006 .031+.006 .031+.006 .012+.008
(0603) (1.6+0.15) (0.8+0.15) (0.8+0.15) (0.3+0.20)

Silver
/v‘ Metallization

Terminations L/d/J Electrodes
(Metallization
Bands)

ordering information

|MI|+L||1|E|| T | | T | | P ||3T9|| T |
Type géf.,ee Material Tenrnn;tlgﬁglon Packaging In"clizgglr?tlze Tolerance
1E Permeability T: Sn TP: 7" paper tape 2 mm pitch 3N9 = 3.9nH S:+0.3nH
1J Code: (1E only - 10,000 pieces/reel) R10 = 100nH J: +5%
C TD: 7" paper tape
For further information on packaging, (1J - 4,000 pieces/reel)

please refer to Appendix A.

applications and ratings

Self Resonant DC Allowable .
_Part : Inductance Inductance : Q Frequ_ency Resi§tance DC C_urrent Tg’;:r;:zﬂ -
Designation L (nH) Tolerance Minimum Typical Maximum Maximum Range**
(100MHz) (MHz) (@) (mA)
MHL1ECTTP1NO* 1.0 10000 0.12
MHL1ECTTP1N2* 1.2 '
MHL1ECTTP2N2* 2.2 6000 0.16 -55°C
MHL1ECTTP3N3* 3.3 S: +0.3nH 8 0.19 300 to
MHL1ECTTP3N9* 3.9 022 +125°C
MHL1ECTTP4N7* 4.7 4000 0.24
MHL1ECTTP5N6* 5.6 0.27
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. n7n7
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multilaver ceramic inductor
KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Self Resonant DC Allowable -
_Part : Inductance Inductance : Q Frequ_ency Resi§tance DC C_urrent Tgn':::g:ﬂ- -
Designation L (nH) Tolerance Minimum Typical Maximum Maximum Range**
(100MHz) (MHz) (Q) (mA)
MHL1ECTTP6N8* 6.8 3900 0.32
MHL1ECTTP8N2* 8.2 3500 0.37
MHL1ECTTP10N* 10 3200 0.42
MHL1ECTTP12N* 12 2600 0.50
MHL1ECTTP15N* 15 2300 0.55 800
MHL1ECTTP18N* 18 2000 0.65 .
MHL1ECTTP22N* 22 J: £5% 8 1600 0.8 e
MHL1ECTTP27N* 27 1400 0.9 +125°C
MHL1ECTTP39N* 39 1100 1.2
MHL1ECTTP47N* 47 900 1.3 200
MHL1ECTTP56N* 56 750 1.4
MHL1ECTTP82N* 82 1.6
MHL1ECTTPR10* 100 600 2.0 100
MHL1JCTTD1N5* 1.5
MHL1JCTTD1N8* 1.8
MHL1JCTTD2N2* 2.2 8 6000 0.10
MHL1JCTTD2N7* 2.7 600
MHL1JCTTD3N3* 33 S:20.3nH 5200 0.13
MHL1JCTTD3N9* 3.9 5000 0.15
MHL1JCTTD4N7* 47 0.20
MHL1JCTTD5N6* 5.6 10 4000 0.23
MHL1JCTTD6N8* 6.8 0.25
MHL1JCTTD8N2* 8.2 3500 0.28
MHL1JCTTD10N* 10 3200 0.30
MHL1JCTTD12N* 12 2600 0.35 R
MHL1JCTTD15N* 15 2300 0.40 600 °5C
MHL1JCTTD18N* 18 2000 0.45 +125°C
MHL1JCTTD22N* 22 1600 0.50
MHL1JCTTD27N* 27 1400 0.55
MHL1JCTTD33N* 88 12 1200 0.60
MHL1JCTTD39N* 39 J: 5% 1100 0.65
MHL1JCTTD47N* 47 900 0.70 500
MHL1JCTTD68N* 68 700 0.80 400
MHL1JCTTD82N* 82 600 1.0
MHL1JCTTDR12* 120 500 1.3 800
MHL1JCTTDR15* 150 g 1.7 250
MHL1JCTTDR22* 220 400 2.0
*Add tolerance character (S, J)
** The operating temperature range of the coil (ambient temperature + self heating) must remain at +125°C or less
*** 50MHz
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/23/18
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CZB

multilaver ferrite bead

= O\

KOA SPEER ELECTRONICS, INC.

features

* Designed to reduce noise at high frequencies
» Standard EIA packages: 1E, 1J, 2A, 2B

* Nickel barrier with solder overcoat for excellent
solderability

* Magnetically shielded
* Marking: Black body color with no marking

¢ Products with lead-free terminations meet
EU RoHS requirements

COMPLIANT

dimensions and construction

Type Dimensions inches (mm)
W\>| (Inch Size Code) L w t d
1E .039+.004 .02+.004 .02+.004 .01+.004
| Solder (0402) (1.0+0.1) (0.5+0.1) (0.5+0.1) (0.25+0.1)
Plating 1J .063+.006 | .031+.006 | .031+.006 | .014+.006
— rlé’lllatin (0603) (1.6+0.15) (0.8+0.15) (0.8+0.15) (0.36+0.15)
9 2A .079+.008 .049+.008 .035+.008 .020+.012
I\Slllcletall ation (0805) (2.0£0.2) (1.25+0.2) (0.9+0.2) (0.51+0.30)
izati
/‘ 2B .126+.008 .063+.008 .043+.008 .020+.012
220, .6x0. A0, L01xU.
(1206) (3.2+0.2) (1.6=0.2) (1.1+0.2) (0.51+0.30)
Terminations L/d Electrodes
(Metallization
Bands)
ordering information
(e ][ & J[ e [ 1 ] i [ Y
Type Size Perrgggglllty Te&?{:ﬁgrn Packaging Impedance Tolerance
1E F T: Sn TP: 7" paper tape 2 significant P: +25%
1J G (1E only - 10,000 pieces/reel) figurgg +1
oA s TD: 7" paper tape multiplier
2B (1J, 2A - 4,000 pieces/reel)
TE: 7" embossed plastic
(2B - 3,000 pieces/reel)

For further information

on packaging, please refer
to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

6/29/17
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KOA SPEER ELECTRONICS, INC.

applications and ratings

CZB

multilaver ferrite bead

DC Allowable .
Part g"f ggﬁrﬁ‘;ef Resistance DC Current Tgﬂge:gaﬁ, o
Designation Maximum f* Maximum P
(Q) o)) (mA) Range
CZB1EGTTP100P 10 0.05 600
CZB1EGTTP700P 70 0.40 350
CZB1EGTTP121P 120 0.50 300
CZB1EGTTP221P 220 0.70 200 -55°C to +125°C
CZB1EGTTP301P 300 0.80
CZB1EGTTP601P 600 1.00 150
CZB1EGTTP102P 1000 1.50 100
CZB1JGTTD300P 30 0.10
CZB1JGTTD600P 60 0.20 600
CZB1JGTTD800P 80 :
CZB1JGTTD101P 100 0.25
CZB1JGTTD121P 120 : 400
CZB1JGTTD141P 140 0.30
CZB1JGTTD221P 220 : -55°C to +125°C
CZB1JGTTD301P 300 0.35
CZB1JGTTD451P 450 0.40 300
CZB1JGTTD601P 600 0.45
CZB1JGTTD102P 1000 0.60 250
CZB1JGTTD152P 1500 0.70 150
CZB1JGTTD202P 2000 1.20
CZB2AFTTD500P 50 0.10 800
CZB2AGTTD101P 100 0.15 600
CZB2AGTTD121P 120 0.25 600
CZB2AGTTD301P 300 0.30 400 -55°C to +125°C
CZB2AGTTD601P 600 :
CZB2AGTTD601PV 600 0.25 500
CZB2AGTTD102P 1000 0.40 300
CZB2BFTTE190P 19 0.05
CZB2BFTTE300P 30 0.10 800
CZB2BFTTE600P 60 :
CZB2BFTTE800P 80 0.20 600
CZB2BFTTE101P 100 0.20 -55°C to +125°C
CZB2BFTTE121P 120 0.15
CZB2BFTTE201P 200 0.20 500
CZB2BFTTE301P 300 0.30
CZB2BFTTE601P 600 0.40 400

T Impedance test method: HP4291A
* DCR test method: Keithley 580

For complete environmental specifications, please refer to www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

8/11/17
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CZP

multilayer power ferrite bead

ZON

KOA SPEER ELECTRONICS, INC.

features COMPLIANT

* Designed to reduce noise at high frequencies

» Standard EIA packages: 1J, 2A, 2B

* Nickel barrier with solder overcoat for excellent
solderability

* Magnetically shielded

* Marking: Black body color with no marking

¢ Products with lead-free terminations meet
EU RoHS requirements

dimensions and construction

Dimensions inches (mm)

Type
/"\W\ﬂ (Inch Size Code) L w t d
L 1J .063+.006 .031+.006 .031+.006 .014+.006

Solder (0603) (1.6+0.15) | (0.8+0.15) | (0.8+0.15) | (0.36+0.15)
Plating 2A .079+£.008 | .047+.008 | .035+.008 | .02+.012
llslll i (0805) (2.0+0.2) (1.20+0.2) (0.9+0.2) (0.51+0.30)
5 aling 2B 126:.008 | .063:.008 | .043:.008 | .02+.012
Silver (1206) (3.2+0.2) (1.6x0.2) (1.1+0.2) (0.51+0.30)
/Y‘ Metallization
* .
d
Terminations L/d/" Electrodes
(Metallization
Bands)
ordering information
(e ] [z [ F [ 7 ]| ir) [ T I
Type Size Perrgggt;lllty Tenr;lr;\tlgraigrn Packaging Impedance Tolerance
1J F T: Sn TD: 7" paper tape 2 significant P: +25%
oA P (1J, 2A - 4,000 pieces/reel) figur.es. +1
oB TE: 7" embossed plastic multiplier
(2B - 3,000 pieces/reel)

For further information
on packaging, please refer
to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/29/117
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multilayer power ferrite bead
KOA SPEER ELECTRONICS, INC.

applications and ratings

DC Allowable .
Part Ir@?q%%ims Resistance DC Current ng;ﬁgaﬁ e
Designation ) Maximum Maximum Range
() (mA)
CZP1JFTTD300P 30 0.03 3000
CZP1JFTTD600P 60 0.04
CZP1JFTTD121P 120
CZP1JFTTD181P 180 0.10 2000 -55°C to +125°C
CZP1JFTTD221P 220
CZP1JFTTD301P 300
CZP1JFTTD601P 600 0.20 1000
CZP2AFTTD300P 30 0.015 4000
CZP2AFTTD600P 60 0.04
CZP2AFTTD800OP 80 3000
CZP2AFTTD221P 220 0.05 -55°C to +125°C
CZP2AFTTD301P 300 0.15 2000
CZP2AFTTD601P 600 0.20
CZP2AFTTD102P 1000 ) 1000
CZP2BFTTE190P 19 0.02
CZP2BFTTE300P 30 ) 4000
CZP2BFTTES500P 50 0.025
CZP2BFTTES800P 80 0.03 3000
CZP2BFTTE101P 100 0.08 2500
CZP2BFTTE121P 120 -55°C to +125°C
CZP2BFTTE601P 600 0.20 1000
CZP2BPTTE600P 60 0.02 6000
CZP2BPTTE101P 100 0.03 3000
CZP2BPTTE121P 120 0.04
CZP2BPTTE601P 600 0.10 1500
For complete environmental specifications, please refer to www.koaspeer.com
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 6/29/117
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Caution & Terms

KOA SPEER ELECTRONICS, INC.

Precautions for the
Fusing Components

Refer to the precautions of common matters for all products
in the beginning of this catalog.

Safety Standards
* KOA's fuse components comply with the following safety standards:

US.A. UL (Underwriters Laboratories Inc.)
uL248

CANADA CSA (Canadian Standards Association)
C22.2 No.248
c-UL (Underwriters Laboratories Inc.)
uL248
*c-UL is equivalent to CSA in recognition

INTERNATIONAL  |EC (International Electrotechnical Commission)
60127-1, -4

JAPAN Electrical Appliances and Materials Safety Act
(PSE) Class-B

Rated Current

» Specified amperage that conforms to safety standards, such as
fusing time. This is not to be confused with the steady-state
(stationary) current, which is calculated using the following equation:
Stationary Current < Rated Current x Stationary Derating Coefficient
x Ambient Temperature Derating

The table below indicates deratings for each type of products.

Type Stationary Derating Coefficient
CCF1N, CCF1F 0.7
TF16AT 0.75
TF10BN, TF16SN, TF16VN 1.0
CCP2B, CCP2E 1.0

Deratings for Ambient Temperatures
The following Deratings for Ambient Temperatures are required:

CCF CCP, TF (16AT, 10BN, 16SN)
15 100 »

14
= 13 80
:g 12
£ 11
o

60

40

g
% Rated Curent

20

o | S
60 40 20 0O 20 40 60 80 100 120 40 20 0 20 40 60 :80 100120, 140 160 180
70 25 17!

Ambienﬂ;empefﬂﬂ-"'e Ambient Temperature
(C) (°C)

TF16VN

@
3

IS
S

% Rated Curent

N
S

o : N
40 20 0 20 40 60 :80 100 120;140 160 180
70 125 155
Ambient Temperature
(c)

* Ambient Temperature Derating values are found on product datasheets.

e If the current waveform is a repeated pulse or AC waveform, the
peak current shall be both the rated current and stationary current.
Do not use the effective value of the current waveform.

Rated Voltage

* A rated voltage indicates the voltage that does not run through electrodes
after the fuse blows. In case of exceeding the rated voltage, the circuit
voltage should be applied at voltage not higher than the rated voltage
because the current may run again or may break the elements.

Interrupting Capacity

* Maximum current and voltage that can be interrupted when an abnormal
situation arises. Make sure beforehand that voltage and current at the time
of abnormality occurring in the circuit are within the interrupting capacity.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

fusing components

Type Fusing Current Fusing Time
CCF1N (0.4~10) Rated Current x 2 or Over 1 second
CCP2B Rated Current x 2 or Over 1 second
CCP2E Rated Current x 2.5 or Over | 1 second
CCP2E H Rated Current x 2 or Over 1 second
TF16SN Rated Current x 2 or Over 1 second
TF10BN Rated Current x 2 or Over 5 seconds
TF16AT Rated Current x 2 or Over 5 seconds
TF16VN Rated Current x 2.5 or Over | 5 seconds
CCF1N (12, 15) Rated Current x 2 or Over 60s second
CCF1F Rated Current x 2 or Over 120 seconds

Fusing Current

* Minimum current needed to break fusing element. Refer to the following
list to quickly interrupt if an abnormal current occurred in the circuit:
If fusing time is within 1 second or greater, the variance in the fusing time is
largely affected by the surroundings (temperature, mounting pad dimensions,
substrate material, etc.). Verification should be made with an actual circuit.

Anti-Surge Characteristics

There are limits to applications of transient overcurrents (inrush current,

reversible current at motor-lock, etc.) that occur in circuits. It is necessary to

select proper products that withstand such overcurrents without fusing.

Select proper fusing components considering the following conditions:

* The transient phenomenon varies with the ambient temperature, charging/
discharging conditions of capacitors, etc. Check the current waveform
under such conditions that the stationary current also becomes the peak
current. If the circuit has components highly dependent on temperature,
such as thermistors, etc., please do a check under these conditions.

¢ For a peak current observation, shorten the sampling time of an
oscilloscope to verify the maximum value of the wave-form of the
surge current.

* We recommend the current measurement using current probe.
If current measuring is performed by measuring voltages of shunt
resistors, etc., use the lowest possible resistances.

Operation Check
» Before you decide which fuse product you use, please mount the
selected fuse on actual device and confirm that rush current and
surge current have enough margin and that the product has
performance that enables it to interrupt the abnormal current quickly.
Soldering
¢ This product is suitable both for reflow-soldering and for flowsoldering, but
excessive heat may cause an open-circuit and change its characteristics.
¢ The part shall be soldered at the maximum temperature of 260°C or less.

* If a soldering iron is used, it shall be at 350°C or less and should be
soldered in a short time. Further, pay attention that the products are
not touched directly by the top of the iron. It may cause disconnection
or characteristic change.

Placement

« If resin coating, potting or encapsulation molding is used, please
confirm reliability. Small contractile stress at resin stiffening time
can cause cracks, fuse shear line, or resistance change. Also, the
generated heat may not be able to dissipate properly, causing a
change in fusing characteristics.

* The fusing characteristics may change when there are components that
generate heat around the fuses. Keep fuses away from those parts.

Storage

¢ Avoid storing components under the condition of high temperature/high
humidity (40°C/70%RH or more) which may deteriorate solderability.

* Also avoid direct sun light which may deteriorate solderability and
induce changes in taping strength.se parts.

Parts Selection

* |If you have any questions about fuse selection, please do not
hesitate contacting us.

Reference
* For basic precautions, refer to JEITA technical report “JEITA RCR-4800
Safety application guide on fuse for use in electronic and electrical equipment”.

12/1119
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thin film chip fuse
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KOA SPEER ELECTRONICS, INC.

features

* Small, lightweight design

* Special manufacturing method stabilizing fusing
characteristics and occupying less area

* Low power consumption and less voltage drop
due to low internal resistance

* Suitable for overcurrent protection of circuit block
in electronic devices

* Suitable for flow and reflow soldering
¢ Products with lead-free terminations meet EU RoHS

COMPLIANT

dimensions and China RoHS requirements
and construction ______
. Type Dimensions inches (mm)
prasy P (Inch Size Code) L w c d t
TF10BN .04+.004 | .02+.002 |.008+.004 | .01+.004 |.015+.002
Z $hing (0402) (1.0+0.1) | (0.5+0.05) | (0.2+0.1) | (0.25+0.1) | (0.4+0.05)
¥ [I CuNi TF16AT | .063+.004 | .031+.003 | .012+.004 | .012+.004 | .018+.002
v Piating (0603) (1.6+£0.1) | (0.8+0.08) | (0.3+0.1) | (0.3+0.1) |(0.45+0.05)
}4—:} Protective Fuse Inner 015+ +'004
Coating Element - Electrode TF16SN | .063+.008 | .031+.004 | .012+.004 | .012+.004 002
Geramic (0603) (1.6+0.2) | (0.8£0.1) | (0.3x0.1) | (0.3£0.1) | (o. 44 +o1 L)
ordering information
| TF | | 16S | | N | | 1.25 | | T | | TE |
T si Fusing Rated Termination Packagi
ype 28 Characteristic Current Material aekaging
10B: 1.0x0.5mm N: Normal blow Reference T: Sn TB: 2mm pitch punched paper
16A: 1.6x0.8mm T: Anti pulse rating chart (TF10BN only, 10,000 pieces/reel)
16S: 1.6x0.8mm (16A only) TD: 4mm pitch punched paper
. . N (TF16 only, 5,000 pieces/reel)
applications and ratings
n Internal R. Rated Operating
De siP ?1':“ - Marking CF:J?::?“ F.:‘.';!lgg Maximum VT)?tt:de Ambient Temperature
9 (mQ) 9 Temperature Range
TF10BN0.20 A 0.20A 1990 c
TF10BNO0.25 C 0.25A 1270 pl
TF10BN0.315 D 0.315A 850 5 ﬁ
TF10BN0.50 F 0.50A 320 E 0
TF10BNO0.63 I 0.63A Open within 200 i
TF10BN0.80 K 0.80A 5 sec. at 200% 135 [
TF10BN1.00 L 1.00A rated current 115 DC -55°C o
TF10BN1.25 M 1.25A Refer to Fusin 90 32V +70°C to
TF10BN1.60 N 1.60A (Characteristicg 58 +125°C
TF10BN2.00 S 2.00A graph) 42
TF10BN2.50 T 2.50A 35
TF10BN3.00 \ 3.00A 30
= TF10BN3.50 R 3.50A 27
i TF10BN4.00 X 4.00A 23
TF10BN5.00 Y 5.00A 19
TF16AT0.25 C 0.25A 498
TF16AT0.315 D 0.315A 384
TF16AT0.50 F 0.50A Open within 198
TF16AT0.63 | 0.63A 5 sec. at 200% 143 .
TF16AT0.80 K 0.80A rated current 120 DC +70°C o
TF16AT1.00 L 1.00A (Refer to Fusing 94 32V +12%°C
TF16AT1.25 M 1.25A Characteristics 73
TF16AT1.60 N 1.60A graph) 59
TF16AT2.00 S 2.00A 42
TF16AT2.50 T 2.50A 32
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 71119
KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com 257
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KOA SPEER ELECTRONICS, INC.

TF

applications and ratings (continued)

thin film chip fuse

. Internal R. Rated Operating
Desi'; ?::tion Marking CF:Jartrzcrint F.:_.IiS"I‘I;g Maximum VF;?tt:ge Ambient Temperature

(mQ) Temperature Range
TF16AT3.15 U 3.15A Open within 5 sec. at 24 -55°C
TF16AT4.00 X 4.00A Ao e Fuont 17 32V +70°C to
TF16AT5.00 Y 5.00A Characteristics graph) 14 +125°C
TF16SN0.20 A 0.20A 1500
TF16SN0.25 c 0.25A 960
TF16SN0.315 D 0.315A 600
TF16SNO0.40 H 0.40A . 440
TF16SN0.50 F 0.50A Open within 300
TF16SN0.63 | 0.63A 1 sec. al 200% 190 -40°C
TFlooND g0 X S-50a | (Referto Fusing ——— 70 = e +125°C
TF16SN1.00 L 1.00A Characteristics 103
TF16SN1.25 M 1.25A graph) 78
TF16SN1.60 N 1.60A 58
TF16SN2.00 S 2.00A 47
TF16SN2.50 T 2.50A 38
TF16SN3.15 U 3.15A 28

environmental applications

Derating Curve

100
N

@
S

Stationary Current: Regard the peak of stationary current
waveform as stationary current value when the stationary
current is repeated pulse.

31N2JIo
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0

-40 20 0 20 40 60 “80 100120* 140 160 “180
70 125 175

Ambient Temperature
c)

Fusing Characteristics

\20A 25A 315A 5A 63A 8A 1A 1.25A16A 2A 25A 3A 35A 4A BA

F_using Time (Sec.)
Fusing Time (Sec.)

TF16AT
25A 3154 5A 63A 8A1A1.25A1.6A 204 2.6A3.15A4 00A5.00A

Temperature Derating: Rated current needs to be
derated if used at an ambient temperature 70°C or above.
\ Refer to the derating coefficient on the left figure.

Fysing Time (Sec.)

Fusing Current
(A)

Performance Characteristics

1 10

Fusing Current
(A)

°
2

100 oA 1

Fusing Current
(A)

Parameter Limit

Requirement

Typical

Test Method

Within 1 second (16SN)

Fusing Characteristics Within 5 seconds (10BN, 16AT)

200% of rated voltage shall be carried (@25°C)

Bending Test No mechanical damages

Distance between holding points: 90mm, Bending: 3mm,
1 time (BN, AT), 2mm, 1 time (SN)

Resistance to Solder Heat +10%

+4.5% (16SN)
+5% (10BN, 16AT)

260°C + 5°C, 10 seconds + 0.5 second

of Temperature

Solderability 95% coverage minimum — 245°C + 3°C, 3 seconds + 0.5 second
Load Lif +109% +4.5%(16SN) 70°C £ 2°C, 1000 hours, rated current x 100%,
oad Lite 0% +5% (10BN, 16AT) 1.5 hr ON, 0.5 hr OFF cycle
Load Life Moist +109% +3% (10BN) 40°C £ 2°C, 90 - 95% RH, 1000 hours, rated current x 100%
oad Lite loisture 0% +4.5% (16SN), 5% (16AT) | (10BN, 16SN), x 75% (16AT), 1.5 hr ON, 0.5 hr OFF cycle
Rapid Change +10% +4% (16SN) 16SN: -40°C = 2°C (30 minutes), 10BN, 16AT: -55°C + 2°C,

+5% (10BN, 16AT)

+125°C (30 minutes), 10 cycles

No evidence of damages to

Resistance to Solvent . . .
protective coating and marking

Conforming to MIL-STD-202F

Residual Resistance 10kQ and more

Measure DC resistance after fusing

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

5/31/19

@ KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



VE::: o A‘ TFI16VN

chip current fuses for automotive

features R(I;Iu:fg\

* Small and light chip current fuses for COMPLIANT
the secondary circuit

* Temperature cycle (-55°C ~ 125°C), 1000 cycle

* Original construction and manufacturing method stabilize
fusing characteristics

* Suitable for overcurrent protection of circuit block in small
electronic devices

* Suitable for reflow solderings
* Products meet EU RoHS requirements
* AEC-Q200 Qualified

KOA SPEER ELECTRONICS, INC.

dimensions and construction

L
c ¢ Dimensions inches (mm)
T
> < ES L w c d t
/ TF16VN .063+.004 | .031+.004 | .014+.004 | .012+.004 | .018+.004
w (0603) (1.6+0.1) (0.8+0.1) (0.35+0.1) (0.3+0.1) (0.45+0.1)
A F @ — Sn Plating
t
[l '/ T Inner CUINi
‘ d Protective EI se " Electrode ' 219
<——>| Coating emen
Ceramic Substrate
ordering information
\ Tr | | 1(‘sv | | r‘l | | 2'f° | | ? | | T | | TP
Product i Fusing Rated Rated Terminal Surface i
Code Size Characteristics Current Voltage Material LERE
16V: 1.6 x 0.8mm N: Normal blow Nil: DC 32V T: Sn TD: 4mm pitch
D: DC 125V punch paper c
) ) . . DC 70V 0
For further information on packaging, please refer to Appendix A. Do
DC 50V 5 g
oo
- £ -la
r'atlngs 0 &
Rated Operating
. Rated . . Internal R. Rated ;
Type Marking Fusing Time Ambient Temperature
Current (mQ)Max. Voltage Temp. Range
TF16VNO0.40 H 0.40A 760 DC 32V
TF16VNO0.50 F 0.50A 520 (bC125V)
TF16VNO0.63 | 0.63A 370
TF16VN0.80 K 0.80A o i s 200
pen within S5 sec.
TF16VN1.00 L 1.00A at 250% rated current. 160 DG 30V 170G _B5°C - 195°C
TF16VN1.25 M 1.25A Refer to the graph of 130 (DC70V)
TF16VN1.60 N 1.60A fusing characteristics. 100
TF16VN2.00 S 2.00A 80
TF16VN2.50 T 2.50A 60
TF16VN3.15 u 3.15A 40 (%%535\\/’)

High rated voltage products (DC 125V: 0.4A to 0.5A, DC 70V: 0.63A to 2.5A, DC 50V: 3.15A) are available. Please ask KOA sales.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 8/13/19
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KOA SPEER ELECTRONICS, INC.

environmental applications

Derating Curve

chip current fuses for automotive

100 : N Stationary current: Regard the peak of stationary
T T current waveform as stationary current value when

- 80 N the stationary current is repeated pulse.
c
g : : N Temperature Derating: Rated Current needs to be
3 60 ' ' \ derated if used at an ambient temperature of 70°C
2 : : or more. Refer to the derating coefficient on
g 40— T the left figure.
2 ; ;

20 i 2

0 ,
-60: -40 -20 0 20 40 60 .80 100 120 140 160 180
-55 70 125 155

Ambient Temperature (°C)

Fusing Characteristics (Average Fusing Time)

0.40A 0.50A 0.63A 0.80A 1.00A 1.25A 1 wym

10.000 ==
‘nl \
|
1.000 ;I\-= ¢ ;
8 W VA
£ o000 L
o [ IR R
£ W W | \
2 L\ \ N\ \
0010 INRVRTN
\\\‘\ \\‘\ SR S X
AAVANWAY \
0.001 ANNAN \
0.1 1.0 10.0

Fusing Current (A)

Performance Characteristics

100.0

Performance Requirements AR+%
Test ltems

Limit Typical

Test Methods

Fusing Characteristics Within 5 seconds —

250% of rated current shall be carried (@25°C)

Bending Test l(;lo mechanical _
amages

Distance between holding points 90mm, bending width 2mm,
1 time.

Resistance to Soldering

Heat (Reflow Soldering) | '° 5

Preheating: 150+30°C, 90 + 30 seconds
Heating: 230°C or more, 30 + 10 seconds, max. 260°C

Solderability 95% coverage min. — 245°C+3°C, 3 seconds + 0.5 seconds

. 70°C+2°C, 1000h,
Lozl Uiz 10 5 Rated current x 100%, 1.5h ON/0.5h OFF cycle
Load Life Moisture 10 5 85°C+2°C, 85%=5%RH, 1000h,

Rated current x 10%, 1.5h ON/0.5h OFF cycle

Rapid Change of

Temperature 10 5

-55°C (30min.)/+125°C (30min.) 1000 cycles

No evidence of
damages to protective —
coating and marking.

Resistance to Solvent

Conforming to MIL-STD-202F

Residual Resistance

10kQ or more —

Measure DC resistance after fusing

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 10/17/18
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KOA SPEER ELECTRONICS, INC.

chip fuse

features COMPLIANT

* Immediate cut-off of excessive heat
* No generation of heat

* UL94VO0 epoxy case

* Suitable for flow and reflow soldering
* UL248.14, file #131375

* One-time fuse device

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

Size Dimensions inches (imm)
Code L w t h e d
2B .063+.008 |.047+.008 | .031+.004 | .047+.004 | .024+.004
126+.008| (1.6+0.2) | (1.2+0.2) | (0.8+0.1) | (1.2+0.1) | (0.6+0.1)
2E (3.2+0.2) | 098+.008 |.087+.008 | .075+.004 | .067+.004 | .02+.004
(2.5+0.2) | (2.2+0.2) | (1.9+0.1) | (1.7+0.1) | (0.5+0.1)
Electrode
I e
Molded d
ot | | lea-t”
Buffer Fuse
Element

ordering information

[eer ] [ee ] [e ] [ [ | TE |
. . Fusin Termination .
Type Size Code Rating Magnificaqtion Material Packaging
2B: 1206 Reference Blank: 200% (2B) T: Sn TE: 7" embossed plastic
2E: 1210 rating chart 250% (2E) (2B - 3,000 pieces/reel)
H: 200% (2E) (2E - 2,000 pieces/reel)
applications and ratings
c
Maximum . 0
Part Current Fusing Fusing Interpal i Open Ratgd O £5
Designation Rating Current Time LT Circuit Sl LG EEEE 3¢
(mQ) Voltage* Temperature Range E g
CCP2B15 0.75A 1.5A 150 Ik
CCP2B20 1.00A 2.0A 100 o
CCP2B25 1.25A 2.5A 75
CCP2B30 1.50A 3.0A 60
CCP2B35 1.75A 3.5A 50 24V
CCP2B40 2.00A 4.0A 45 (40V/76V)*
CCP2B50 2.50A 5.0A 35
CCP2B63 3.15A 6.3A 23
CCP2B80 4.00A 8.0A 1 second max. 19 . -40°C
CCP2B100 5.00A 10.0A @ fusing current 15 +70°C o
CCP2E10H 0.50A 1.0A 200 +125°C
CCP2E13H 0.65A 1.3A 170
CCP2E15H 0.75A 1.5A 150
CCP2E20H 1.00A 2.0A 100 7oV
CCP2E25H 1.25A 2.5A 75
CCP2E30H 1.50A 3.0A 60
CCP2E35H 1.75A 3.5A 50
CCP2E38H 1.90A 3.8A 48
* Note: High rated voltage (76V: 0.75A ~ 3.15A; 40V: 4A ~ 5A) also available, please contact KOA.
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1212119
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

chip fuse

Maximum q
Part Current Fusing Fusing Iﬂ;e;mhz' Open Azalgﬁedn t Tgﬁ:::::ﬂ_e
Designation Rating Current Time (mQ) \?;:falgte Temperature Range
CCP2E40H 2.00A 4.0A 45
CCP2E45H 2.25A 4.5A 40
CCP2E50H 2.50A 5.0A 35
CCP2E63H 3.15A 6.3A 23
CCP2E100 4.00A 10.0A 15
CCP2E10 0.4A 1.0A 200
CCP2E13 0.52A 1.3A 170
CCP2E15 0.6A 1.5A N 150 -40°C
CCP2E20 0.8A 2.0A @ fusi : t 100 72V +70°C to
CCP2E25 1.0A 2.5A using curren 75 +125°C
CCP2E30 1.2A 3.0A 60
CCP2E35 1.4A 3.5A 50
CCP2E38 1.5A 3.8A 48
CCP2E40 1.6A 4.0A 45
CCP2E45 1.8A 4.5A 40
CCP2E50 2.0A 5.0A 35
CCP2E63 2.5A 6.25A 23

31N2JIo

environmental applications

Derating Curve

Fusing Characteristics

100 CCP2B CCP2E, CCP2EOH
|\ 10 152025303540 50 63 80 100 10 1013152025303538404550 63 100
| HEFEE y
8 I _ _ I 0
o S 9 g 1
g o0 : g S HHEER |
3 I g 4 E 4 | |
2 E : £ i===imieei
g I N 2 SEn EREEL mNN
20 : E.m 5o
0 | A
001 .001
40 20 0 20 40 60“80 100120* 140 160 “180 0 1 2 3 5 6 7 8 9 10 11 12 0 1 2 3 4 5 6 7 8 9 10 11 12
70 125 175
Ambient Temperature Fusing Current Fusing Current
Q) (A) (A)
Performance Characteristics
Requirement A R+%
Parameter Limit Typical Test Method
CCP2B: 200% of rated current shall be carried
Fusing Characteristics Within 1 second — CCP2E: 250% of rated current shall be carried
CCP2E [JH: 200% of rated current shall be carried
- No fusing, flaming, — Apply DC voltage between the termination after fusing.
Open Circuit Voltage explosion CCP2B: 24V; CCP2E, CCP2E[] H: 72V
Residual Resistance 10kQ or more — Measure DC resistance after fusing
Bending Test No mechanical damages — Distance between holding points 90mm, bending width 10mm, 1 time
Resistance to Soldering Heat +10% +2.5% | 260°C +5°C, 10 seconds + 0.5 seconds, 2 cycles
Solderability +95% coverage min. — 230°C +5°C, 3 seconds + 0.5 seconds
Load Life +10% +3% 70°C + 3°C, 1000 hours, rated current, 1.5 hr ON, 0.5 hr OFF cycle
Load Life Moist o o 40°C = 2°C, 90 - 95% RH, 1000 hours, rated current,
oad Lite Moisture +10% +1.5% | 1.5 hr ON, 0.5 hr OFF cycle
Rapid Change of Temperature +10% +4.0% -40°C (30 minutes), +125°C (30 minutes), 10 cycles
No evidence of
Resistance to Solvent damages to protective — Conforming to MIL-STD-202F
coating and marking
12/12/19

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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chip fuse
KOA SPEER ELECTRONICS, INC.

features COMPLIANT
» Surface mount fuse suitable for primary
and secondary circuits
» Ceramic case provides excellent mechanical strength
* Suitable for flow and reflow soldering

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

dimensions and construction

w Dimensions inches (mm)
™ Type L w t d
L [ ]

CCE .236+.008 .098+.008 .098+.008 .055+.008
/ (6.0+0.2) (2.5+0.2) (2.5+0.2) (1.4+0.2)
t
End Cap L/d/" Ceramic Fuse
Case Element
c
e
=P
au
£D
00
- - - c
ordering information o
[Ceer J [+ J[w~ J[ 7 J[ [ 7 J[_w® ]
L s Rated Rated Termination .
Type Style Characteristic Current Voltage (UL) Material Packaging
N: Normal blow Reference Nil: 125Va.c./60Vd.c. T: Sn TE: 4mm pitch
rating chart or 65Va.c./65Vd.c. embossed
D: 125Va.c./160Vd.c. plastic
(1,000
pieces/reel)

For further information on packaging,
please refer to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1212117
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o\ CCFI1N

chip fuse
KOA SPEER ELECTRONICS, INC.

applications and ratings

: Fusing
Part Current Voltage Tgnee:g:ﬂ' . Interrupting Characteristics Internal R. u:m:\al
Designation Rating Rating RP Capacity (mQ) Max. Pt (A2 %\d
2inge Rated Current| Fusing Time (A°, seconds)
CCFiNO0.4 400mA UL (c-UL) UL (c-UL) 650 0.024
c- c- .
CCF1NO0.5 500mA AC 125V AC 125V 50A UITI(()%O%L) 4 hour min. 510 0.030
CCF1NO0.63 630mA DC 60V DC 60V 50A 200% 1 second max. 390 0.052
CCF1N0.8 800mA (DC 160V) (DC 160V) 250 0.125
CCF1N1 1A 90.4 0.156
CCF1N1.25 1.25A PSE PSE PSE 4 hour min. 75.9 0.220
CCF1N1.6 1.6A AC 100V AC 100V 100A 130% 1 hour max. 59.3 0.513
CCFIN2 2A 1000 |1secondmax.| 429 0.814
CCF1N2.5 2.5A -55°C ° 36.6 1.31
CCF1N3.15 3.15A UL (c-UL) a2 UL(cUL) | UL(c-UL) | 4 hour min. 26 2.37
CCF1N4 4A AC 125V AC 125V 50A 100% 1 second max. 20.1 3.85
CCFiN5 A DC 60V DC 60V 50A 200% 153 65
CCF1N6.3 6.3A 11.4 10.6
CCF1N7 7A (DC 160V) (DC 160V) 10.6 12.8
CCF1N8 8A 9.5 17.0
CCF1N10 10A 7.5 27.7
CCF1N12 12A UL (c-UL) UL (c-UL) UL (c-UL) 4 hour min. 4.5 73.5
AC 65V AC 65V 50A 100% 60 seconds
CCF1N15 15A DC 65V DC 65V 50A 200% max. 3.5 125.5

High rated voltage products (DC 160V: 400mA to 10A) are available. Please contact KOA Speer.

environmental applications
Derating Curve Fusing Characteristics

3] 0 [Te)
15 $0Q® O v
214
E13
Z12
8 1.1
©
%1.0
0.8
£
=507
] 06 S —~ 3
05 001 NN NN
55 -35 -15 5 25 45 65 85 105 125 }

Fusing Time (Sec.)

31N2JIo

T
e
0
[
0
0
ol
0
3

Ambient Temperature Fusing Current
C)

Performance Characteristics

Requirement A R+%
Parameter Limit Typical Test Method

Fusing Characteristics W|th|r'1\lzpri(;|tfr|ﬁ(cit|me. — Fusing time measured under rated current x 160% and 200%

) Max. Temp. Rise 140°C — Surface temperature should be measured by rated current x 115%
Surface Temperature Rise -

Max. Temp. Rise 75°C — Surface temperature should be measured by rated current x 100%
Bending Test No mechanical damages — Distance between holding points 90mm, bent by 3mm at rate of 1mm/s
Resistance to Soldering Heat +10% +3% 260°C +5°C, 10 seconds + 0.5 seconds
Solderability +95% coverage min. — 235°C +5°C, 3 seconds + 0.5 seconds
Load Life +10% +5% 70°C + 2°C, 1000 hours, rated current x 70%, 1.5 hr ON, 0.5 hr OFF cycle
Load Life Moisture +10% +5% :fO°C +2°C, 90 - 95% RH, 1000 hours, rated current x 70%,
.5 hr ON, 0.5 hr OFF cycle
Rapid Change of Temperature +10% +5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/06/18
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KOA SPEER ELECTRONICS, INC.

chip current fuses (anti-sulfuration)

features COMPLIANT

* Meets IEC60127-4 specifications (7A or less)

» Stable fusing characteristics due to
original technology

* Suitable for reflow and flow soldering
* Products meet EU RoHS requirements

* Excellent anti-sulfuration characteristics due to using
high sulfuration-proof material

dimensions and construction

\?\ Ceramic Case Dimensions inches (mm)
L

Type w t c
CCF1F .236+.008 .098+.008 .098+.008 .055+.008
AC/'\ (2410) (6.0£0.2) (2.520.2) (2.5£0.2) (1.4+0.2)
t
Electrode Cap
/K} Fuse Element
W /
ordering information
| CCF | | 1 | | F | | 1 | | T | | TE |
Fusing Rated Termination .
Type Style Characteristic Current Surface Material Packaging
F: Fast-acting T: Sn TE: 4mm pitch
plastic embossed c
BK: Bulk »0
=P
3 0
£D
- - - o0
applications and ratings g
Fusing :
Part Current Voltage Interrupting Characteristics Internal R. rn::tr;:‘al Tgr?'lerar:t?lge
Designation Rating Rating Capacity Rated Fusing (mQ) Max. 5 9 pe
- Pt (A% sec.) Range
Current Time
CCF1F0.4 0.4A 650 0.024
CCF1F0.5 0.5A 510 0.030
CCF1F0.63 0.63A 390 0.052
CCF1F0.8 0.8A UL(c-UL) UL(c-UL) UL(c-UL) . 250 0.125 -55°C
CCF1F1 1A AC 125V AC125V 50A 100% 4 hour min. 90.4 0.156 to
CCF1F1.25 1.25A DC 125V | DC125V 50A | 200% | 60 sec. max. 75.9 0.220 +125°C
CCF1F1.6 1.6A 59.3 0.513
CCF1F2 2A 42.9 0.814
CCF1F2.5 2.5A 36.6 1.31
For further information on packaging,
please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1212117
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chip current fuses (anti-sulfuration)
KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

Fusing :
Part Current Voltage Interrupting Characteristics Internal R. rn::%al nger?_:t':‘ge
Designation Rating Rating Capacity Rated Fusing (mQ) Max. Pt (A2 segc) Rl:ri e
Current Time T 9
CCF1F3.15 3.15A 26.0 2.37
CCF1F4 4A 20.1 3.85
CCF1F6.3 6.3A AC 125V AC125V 50A 11.4 10.6 -55°C
CCF1F7 7A DC 125V | DC125V 50 | ULLeLL) | 4 hour min. 10.6 128 o
CCF1F8 8A 200% 60 sec. max. 95 17.0 +125°C
CCF1F10 10A 7.5 27.7
CCF1F12 12A UL(c-UL) UL(c-UL) 45 735
AC 65V ACB5V 50A
CCF1F15 15A DC 65V DC65V 50A 3.5 125.5
environmental applications
Derating Curve Fusing Characteristics
o ! L
Eis D 4 0 A o I B
Z 1255 o
c ™~ 0 S R e e
~ ] IRSIERHTINER
§ 1.0 - = oo
809 ~ £ \
208 B~ z
£07 = 0.1
85 N
55 -35 -15 5 25 45 65 85 105 125 0.001
0.1 1 10 100 1000

Ambient '(I;%n)\perature Fusing Current (A)
Stationary Current: Regard the peak of stationary current waveform as stationary

current value when the stationary current is repeated pulse. Normal derating of

this product should be 0.7max. as standards.

Deratings by ambient temperatures. When using the products at the temperatures

other than normal temperature (25°C + 5°), temperature adjustment will be

.-G, required. Please refer the derating coefficient as shown in the figure.
00
a5 .
88 Performance Characteristics
g- o Requirements
3 Parameter Limit Typical Test Method
. .- Within specified time. Insulation N o
Fusing Characteristics resistance slﬁaeﬁ:not be less than 0.1MQ — Fusing time measured under rated current x 200%) (at 25°C)
. Maximum temperature rise 75°C
Surface Temperature Rise and not fusing (all the rating) — Surface temperature should be measured by 1.00/N
Bending Test No mechanical Distance between holding points 90mm, bent by 3mm at rate
ending les damage o of Tmm/second
Resistance to Soldering Heat AR+10% +3% 260°C + 5°C, 10 seconds + 0.5 seconds
Solderability 95% coverage minimum — 235°C + 5°C, 3 seconds + 0.5 seconds
. o 70°C + 2°C, 1000 hours, rated current x 70%,
Load Life ARx10% 5% 1.5 hr ON, 0.5 hr OFF cycle
) . . 40°C + 2°C, 90 - 95% RH, 1000 hours, rated current x 70%,
Load Life Moisture AR+10% +5% 1.5 hr ON, 0.5 hr OFF cycle
Rapid Change of Temperature AR+10% +5% -55°C (30 minutes), +125°C (30 minutes), 100 cycles
) o Soaked in industrial oil with 3.5% sulfur concentration, 105°C+3°C,
Sulfuration Test AR=5% - 500 hours
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12112117
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KOA SPEER ELECTRONICS, INC.

Precautions for the Varistors

The reliability of the metal oxide varistors are dependant on the
ways of their use and could lead to accidents so please be aware.

Selection and Protection

* It is recommended that the steady-state circuit voltage which
remains at 80% or less of the max. allowable circuit voltage.
Exceeding the specification will cause deterioration, short-circuits, etc.
Select proper parts according to the surge energy and the number
of the impressions if the varistors are used to absorb the surge for
an inductive loading.

* The rated surge endurance is defined in terms of shock wave
current waveform (starting up 8ps/wave-tail length 20ps).
The waveform in a practical use may be different from the
test conditions, in which case, select the proper parts from
the Voltage-Current Curves in the varistor catalog.

* Insert fuses or thermal fuses in series with varistors if the size of
the surge power cannot be estimated, in order to prevent varistors
from bursting due to an excessive surge over the rating.

Give consideration on the layout to combustible materials and

to take measurements on the circuits (fuses or thermal fuses)

since there may be smoking or flaming if the varistor short-circuits

due to an excessive surge over the rating.

* Upon mold sealing, fully confirm the reliability and use the resin
which has small contractile stress at stiffening since the protection
coat may peel off, cracks may occur at the solder connection,
and the characteristics of the varistor may change.

» Perform the withstand voltage test and the insulation resistance test

with the varistors removed from the circuit since the test voltage

may exceed the varistor voltage.

Failure Mode

* The varistors will deteriorate and have a possibility of short-circuiting
if they are exposed to an excessive surge over the specification.
A short-circuit occurs when the load factor rises against the circuit
voltage due to the deterioration of a varistor voltage. Then the Joule
heat is generated by the leakage current and a thermal runaway
occurs. The varistors may burst and become open if a commercial
power supply of 200V r.m.s. is connected to a varistor for
100V r.m.s. (270V/1mA).

Chip Varistors for Surface Mount

* Please perform damp-proofing on the surface of the varistors prior
to the use when installing in a high-humidity and high-temperature
environment.

Reference

* For basic precautions, please refer to the technical report of
JEITA EMAJ-R039 Safety

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

varistors

Terms and Definitions

Maximum Allowable Circuit Voltage
* The maximum commercial frequency sinusoidal voltage effective
value or maximum DC voltage which can be applied continuously.

Maximum Energy (E)

* The maximum energy within the varistor voltage change rate of
+10% when a single impulse of 2ms is applied. (NV73 2E, 2J, 2L
are applied 100 times.)

Maximum Peak Current (IP)

* The maximum peak current within the varistor voltage change rate
of +10%, when a single standard impulse of 8/20us is applied in two
times with an interval of 5 min. (NV73 2E, 2J, 2L are 100 times.)

Operating Temperature (Topt)
* The allowable ambient temperature range while the device
is operating.
Storage Temperature (Tstg)
* The temperature range in which the elements do not deteriorate.

Varistor Voltage (Vc)

* The terminal voltages on both ends of the varistor when the
specified current is applied.

Clamping Voltage (VP)

* The peak value of the voltage between two terminals of the varistor
when the specified standard waveform impulse current (8/20us)
is applied.

Recommended value of varistor voltage for the power
supply voltage

Voltage of Power Line Varistor Voltage
3.3Vd.c. 8.2V
5V d.c. 8.2V, 12V
12V d.c. 24V, 27V
24V d.c. 47V, 56V
48V d.c. 82V, 100V, 120V

t

c
9
30
cd
el
o}

11/06/18
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KOA SPEER ELECTRONICS, INC.

NVZ7Z3

metal oxide varistor

features

e Multilayer structure
* High surge current

* Protector against static electricity,
switching and incoming surges

* Suitable for both flow and reflow soldering

¢ Products with lead-free terminations meet EU RoHS
requirements. Pb located in glass material, electrode

and varistor element is exempt per Annex 1, exemption
5 of EU directive 2005/95/EC

COMPLIANT

dimensions and construction

NV73A 1H Type Dimensions inches (mm)
L '
(Inch Size Code) L w t d
&1E / d Sdr
1H .024+.001 .012+.001 .012+.001 .004 min.
w 7 (0201) (0.6+0.03) (0.3+0.03) (0.3£0.03) (0.1 min.)
/ 7 sn 1E .023+.004 .02+.004 .023 max. .01+.006
{ Plating (0402) (1.0+0.1) (0.5+0.1) (0.6 max.) | (0.25x0.15)
&= . 006
t 1 Bl in 1J 063,006 | .031x.006 | .031x.006 | 016 on
v | 9 (0603) | (16:015) | (08:015) | (0.8£015) | (04+015)
- Inner Side  Inner 2A .079+£.008 | .049+.008 | .051 max. .02+.010
Yaristor  Electrode  Electrode (0805) (2.0+0.2) | (125+0.2) | (1.3max.) | (0.5£0.25)
014
2B 126+£.008 | .063+.008 | .065max. 027510
NV73 (1206) (3.2+0.2) (1.6+0.2) (1.65 max.) (0.5 +035)
L
o 2E 126+£.008 | .098+.008 | .059 max. | .020+.008
w O (1210) (3.2+0.2) (2.5+0.2) (1.5 max.) (0.5+0.2)
s 012
) 2J 177+.008 | .126+.008 | .079 max. | 020 oo
! ggﬁﬁé (1812) (4.5+0.2) (3.2+0.2) (2.0 max.) 0.5 %03)
001
led] Protective led] 2L 224+008 | .197+.008 | .098 max. | 020 Toos
Coating (2220) (56.7x0.2) (5.0£0.2) (2.5 max.) (0.5%03)
caL 232+.008 | .201+.008 | .106 max. | -0287Qi3
(2220) (5.9+0.2) (6.1x0.2) (2.7 max.) (0.7 04
ordering information
[ Nn73 | | A ]| L 1J | | T | | TE | | 8.2 |
Energy Capacitance . Termination . Varistor
Type Code Type Size Material Packaging Voltage
A Blank: Standard 1H: 0201 T: Sn TBM: 2mm press paper 8.2V 8.2
B L: Low 1E: 0402 (1H: 15,000 pieces/reel) 18V 18
C Capacitance 1J: 0603 TP: 2mm pitch paper
(1E only) 2A: 0805 (1E: 10,000 pieces/reel)
. TE: 7" embossed plastic
2B: 1206 (14, 2A, 2B: 2,500 pieces/reel;
2E: 1210 2J, 2L: 1,000 pieces/reel
2J: 1812 2E: 2,000 pieces/reel)
For further information 2L: 2220

on packaging, please refer

to Appendix A.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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NV73

metal oxide varistor

KOA SPEER ELECTRONICS, INC.

applications and ratings

Varistor Varistor Maximum Clamping Maximum Maximum Capacitance | Operatin Storage
Part Voltage Voltage Allowable Voltage Energy Peak Current | ~3P3 s 9 g
Designation Vima Tolerance | Voltage d.c. le=1A (V) ) (A) 2 times (Typ) Teorgp. Teorgp.
v) ) V) 8/20pis 10/1000ps 8/20pis TkHz (pF) C) 0
NV73A1HTTBM12 12 10 - 15.6 6.5 35 0.01 1 33
NV73A1ETTP8 8 6.4-9.6 blo) 20 480
NV73A1ETTP18 18 16.2-19.8 14.0 35 005 20 160 40°C 40°C
NV73AL1ETTP12 12 10- 14 55 30 008 5 50 to to
NV73AL1ETTP21 21 18 - 24 14.0 50 ' 50 +85°C +125°C
NV73AL1ETTP28 28 24 -32 65 2 15
NV73AL1ETTP120 120 90 - 150 180 350 (1C=0.5A) 0.005 0.5 3 (1MHz)
Varistor Maximum ) Maximum | Maximum :
Part Voltage Allowable Clamping Energy | Peak Current| OPerating Storage
Designation Ve Voltage Voltage E Ip (A) Tem!). Tem!).
; Topt (°C) Tstg (°C)
lc=1mA (V) | a.crms (V) d.c (V) Via Vaa ) e
NV73A1JTTES8.2 6.8-9.8 42 6.0 — 21
NV73A1JTTE12 10-14.4 6.1 8.6 = 29
NV73A1JTTE15 125-18 7.6 10.8 — 35
NV73A1JTTE18 16 - 20 9.1 12.8 — 37 0.1 30
NV73A1JTTE20 18 - 22 10.6 15.0 — 40
NV73A1JTTE22 19-24 12.0 16.5 = 42
NV73A1JTTE24 21.8-26.5 14.0 18.0 — 46
NV73A1JTTE27 25-32 17.0 22.0 = 49
NV73A2ATTES.2 6.8-9.8 42 6.0 18 — 0.01 10
NV73A2ATTE12 10-14.4 6.1 8.6 24 = 0.03
NV73A2ATTE15 125-18 7.6 10.8 29 — 0.04
NV73A2ATTE18 16 - 20 9.1 12.8 29 = '
NV73A2ATTE20 18 - 22 10.6 15.0 33 — 0.05 20
NV73A2ATTE22 19-24 12.0 16.5 39 =
NV73A2ATTE24 21.8-26.5 14.0 18.0 42 — 0.06
NV73A2ATTE27 25-32 17.0 22.0 50 = 0.07
NV73A2ATTE33 30-39 20.0 26.0 60 — 0.12
NV73A2ATTE39 37 - 47 25.0 31.0 72 = 0.14 25
NV73A2ATTE47 45-54 30.0 38.0 86 — 0.16 -40°C -40°C
NV73B2ATTES.2 6.8-9.8 4.2 6.0 — 18 0.03 20 +8tg°C +1£%OC c
NV73B2ATTE12 10-14.4 6.1 8.6 —_ 24 0.05 x 0
NV73B2ATTE15 125-18 7.6 10.8 = 30 0.07 ] t;
NV73B2ATTE18 16 - 20 9.1 12.8 — 32 0.08 g 3
NV73B2ATTE20 18 - 22 10.6 15.0 = 36 0.09 35 3] E
NV73B2ATTE22 19-24 12.0 16.5 — 40 0.11 [}
NV73B2ATTE24 21.8-26.5 14.0 18.0 — 42 0.12
NV73B2ATTE27 25-32 17.0 22.0 —_ 58 0.24
NV73B2ATTE33 30 -39 20.0 26.0 — 66 0.25 50
NV73C2ATTES.2 6.8-9.8 42 6.0 — 18 0.04 25
NV73C2ATTE12 10-14.4 6.1 8.6 — 24 0.09
NV73C2ATTE15 125-18 7.6 10.8 —_ 29 0.1
NV73C2ATTE18 16 - 20 9.1 12.8 — 32 0.13 50
NV73C2ATTE20 18 -22 10.6 15.0 — 35 0.14
NV73C2ATTE22 19-24 12.0 16.5 = 40 0.17
NV73C2ATTE24 21.8-26.5 14.0 18.0 — 42 0.18
NV73A2BTTE27 25-32 17.0 22.0 — 55 0.13
NV73A2BTTE33 30-39 20.0 26.0 — 60 0.15
NV73A2BTTE39 37 -47 25.0 31.0 = 72 0.18 40
NV73A2BTTE47 45-54 30.0 38.0 — 85 0.22
NV73A2BTTE56 52 - 62 35.0 45.0 — 100 0.26

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/24/14
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KOA SPEER ELECTRONICS, INC. gpplications and ratings (continued)

Varistor Maximum Maximum Maximum .
Part Voltage Allowable Clamping Energy | Peak Current| OPerating Storage
Designation Ve Voltage Voltage E Ip (A) Tem!). Tem!).
W) (2 times) Topt (°C) Tstg (°C)
lc=1mA (V) | a.crms (V) d.c (V) Via Vaa
NV73B2BTTES.2 6.8-9.8 42 6.0 — 18 0.03 30
NV73B2BTTE12 10- 144 6.1 8.6 — 24 0.07
NV73B2BTTE15 12.5-18 7.6 10.8 — 29 0.09
NV73B2BTTE18 16 - 20 9.1 12.8 — 32 0.1
NV73B2BTTE20 18 - 22 10.6 15.0 — 35 0.11 50
NV73B2BTTE22 19-24 12.0 16.5 — 40 0.12
NV73B2BTTE24 21.8-26.5 14.0 18.0 — 42 0.14 . .
NV73B2BTTE27 25- 32 17.0 220 - 52 0.16 H0°C 40°C
NV73C2BTTES.2 6.8-9.8 4.2 6.0 —_ 18 0.06 40 +85°C +125°C
NV73C2BTTE12 10- 144 6.1 8.6 — 24 0.1
NV73C2BTTE15 12.5-18 7.6 10.8 — 29 0.13
NV73C2BTTE18 16 - 20 9.1 12.8 — 29 0.15
NV73C2BTTE20 18- 22 10.6 15.0 — 31 0.17 70
NV73C2BTTE22 19-24 12.0 16.5 — 35 0.19
NV73C2BTTE24 21.8-26.5 14.0 18.0 — 38 0.2
NV73C2BTTE27 25- 32 17.0 22.0 — 48 0.24
Varistor Maximum . Maximum Maximum .
Part Voltage Allowable Clamping Energy | Peak Current | OPerating Storage
Designation Ve Voltage Voltage E Ip (A) Temp. Temp.
W) (2 times) Topt (°C) Tstg (°C)
lc=1mA (V) [acrms (V)| d.c(V) Va.5A Vsa Vioa
NV73A2ETTE15 12.8-17.3 8.0 11.0 30 — — 1.0
NV73A2ETTE18 15.3 - 20.7 11.0 14.0 34 — — 1.2
NV73A2ETTE22 19.8-24.2 12.0 16.5 39 — — 1.4
NV73A2ETTE24 21.6-26.4 14.0 18.0 39 = — 1.4
NV73A2ETTE27 24.3-29.7 17.0 22.0 44 — — 1.7 400
NV73A2ETTE33 29.7 - 36.3 20.0 26.0 54 — — 1.9
NV73A2ETTE39 35.1-429 25.0 30.0 65 — — 1.7
NV73A2ETTE47 42.3-51.7 30.0 38.0 77 — — 2.0
NV73A2ETTE56 50.4 - 61.6 35.0 45.0 90 — — 2.0
NV73A2ETTES82 73.8-90.2 50.0 65.0 135 — — 1.2 250
NV73A2ETTE100 90.0 - 110.0 60.0 85.0 165 — — 1.4
NV73A2ETTE110 990-1210 | 700 90.0 180 — — 14 200
o NV73A2JTTE12 10.2-13.8 6.0 9.0 — 27 — 0.9
3 0 NV73A2JTTE15 12.8-17.3 8.0 11.0 — 32 — 1.2
g g NV73A2JTTE18 16.2-19.8 1.0 14.0 — 35 — 1.4
g £ NV73A2JTTE22 19.8 - 24.2 12.0 16.5 — 4 — 1.6 . .
o ot NV73A2JTTE24 21.6-26.4 14.0 18.0 — 44 — 1.7 '5?00 '5t00C
J NV73A2JTTE27 24.3-29.7 17.0 22.0 — 49 — 2.0 500 +125°C +150°C
NV73A2JTTE33 29.7 - 36.3 20.0 26.0 — 54 — 25
NV73A2JTTE39 35.1-42.9 25.0 30.0 — 65 — 2.9
NV73A2JTTE47 42.3-51.7 30.0 38.0 — 77 — 35
NV73A2JTTES6 50.4 - 61.6 35.0 45.0 — 90 — 4.2
NV73A2JTTE6G8 61.2-74.8 40.0 56.0 — 110 — 4.8
NV73A2JTTES2 73.8-90.2 50.0 65.0 — 135 — 45
NV73A2JTTE100 90 - 110 60.0 85.0 — 165 — 5.8 400
NV73A2JTTE110 99 - 121 70.0 90.0 — 180 — 5.8
NV73A2JTTE150 135 - 165 95.0 127.0 — 248 — 5.8 300
NV73B2JTTE15 12.8-17.3 8.0 11.0 — 32 = 1.8
NV73B2JTTE18 15.3-20.7 11.0 14.0 — 35 — 1.9
NV73B2JTTE22 19.8-24.2 12.0 16.5 — 41 — 2.3 800
NV73B2JTTE24 21.6-26.4 14.0 18.0 — 44 — 2.3
NV73B2JTTE27 24.3-29.7 17.0 22.0 — 49 — 2.7
NV73B2JTTE33 29.7 - 36.3 20.0 26.0 — 54 — 3.0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/24114
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metal oxide varistor

'::o \®
KOA SPEER ELECTRONICS, INC.
applications and ratings (continued)

Varistor Maximum . Maximum Maximum .
Part Voltage Allowable Clamping Energy | Peak Current | OPerating Storage
Designation Ve Voltage Voltage E Ip (A) Temp. Temp.
. Topt (°C) Tstg (°C)
lc=1mA (V) |acrms (V)| d.c(V) Va5A Vsa V10A ) it
NV73B2JTTE39 35.1-429 25.0 30.0 — 65 — 3.7
NV73B2JTTE47 42.3-51.7 30.0 38.0 — 77 — 42 800
NV73B2JTTE56 50.4 - 61.6 35.0 45.0 — 90 — 42
NV73A2LTTE12 10.2-13.8 6.0 9.0 — — 28 1.9
NV73A2LTTE15 12.8-17.3 8.0 11.0 — — 33 2.3
NV73A2LTTE18 16.2-19.8 11.0 14.0 — — 36 2.7
NV73A2LTTE22 19.8-24.2 12.0 16.5 — — 4 2.9
NV73A2LTTE24 21.6-26.4 14.0 18.0 — — 45 3.1
NV73A2LTTE27 24.3-29.7 17.0 22.0 — — 48 3.8
NV73A2LTTE33 29.7 - 36.3 20.0 26.0 — — 57 4.3 1000
NV73A2LTTE39 35.1-429 25.0 30.0 — — 65 5.5
NV73A2LTTE47 423-51.7 30.0 38.0 — — 77 6.3 -50°C -50°C
NV73A2LTTE56 50.4 - 61.6 35.0 45.0 — — 90 7.7 » ;%C Wy ets%c
NV73A2LTTE68 61.2-74.8 40.0 56.0 — — 110 8.8
NV73A2LTTE100 90 - 110 60.0 85.0 — — 165 6.8
NV73A2LTTE110 99 - 121 70.0 90.0 — — 180 6.8
NV73B2LTTE15 12.8-17.3 8.0 1.0 — — 33 4.2
NV73B2LTTE18 15.3 - 20.7 11.0 14.0 — — 36 5.4
NV73B2LTTE22 19.8-24.2 12.0 16.5 — — 4 5.8
NV73B2LTTE24 21.6-26.4 14.0 18.0 — — 45 5.8
NV73B2LTTE27 24.3-29.7 17.0 22.0 — — 48 7.2 1200
NV73B2LTTE33 29.7 - 36.3 20.0 26.0 — — 57 7.8
NV73B2LTTE39 35.1-429 25.0 30.0 — — 65 9.6
NV73B2LTTE47 42.3-51.7 30.0 38.0 — — 77 12.0
NV73B2LTTE56 50.4 - 61.6 35.0 45.0 — — 90 7.7
NV73B2LTTES82 73.8-90.2 50.0 65.0 — — 135 5.6 1000
NV73C2LTTE39 35.1-42.9 25.0 30.0 — — 65 5.6 (1time) | 2500 (1 time)
NV73C2LTTE82 73.8-90.2 50.0 65.0 — — 135 14 (1 time) | 4500 (1 time)

Maximum allowable voltage - the maximum sinusoidal RMS voltage or maximum DC voltage which can be applied continuously
E: Maximum energy - the maximum energy within the varistor voltage change of +10% when a single impulse of 2m sec. is applied
Ip:  Maximum peak current - the maximum peak current within the varistor voltage change of +10% when a single standard impulseof 8/20p sec. is applied two times with an interval of 5 min.
Topt: Operating temperature - Ambient temperature range when the device is operating
Tstg: Storage temperature - Temperature range without causing the device any failure

environmental applications £
Performance Characteristics £35
0 g
Parameter Requirement A V+% Test Method 0 '6'
Varistor Voltage Within specified tolerance Voltage between terminals when 1mA is flowed ‘ﬁ_
Solderability 95% coverage minimum 230°C + 5°C, 4 seconds = 1 second; 235°C + 5°C, 4 seconds + 1 second***
Resistance to Solder Heat +10% 260°C + 5°C, 10 seconds + 0.5 second*; 270°C + 5°C, 3 seconds + 0.5 second™*;
=R 260°C + 5°C, 4 seconds + 1 second***
Rapid Change of Temperature +10% -40°C (30 minutes), +125°C (30 minutes), 30 cycles; 5 cycles***
. A single standard impulse of 8/20p seconds, positive/negative applied once each;
Maximum Peak Current +10% A single standard impulse of 8/20u seconds, 100 pulse, 30 second interval***
: o Asingle standard impulse of 10/1000ps, once™; A single standard impulse of 2ms, once™;
Maximum Energy =10% A single standard impulse of 10/1000us, 100pluse, 90 second interval™*
. - ) 85°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.);
High Temperature Life with d.c. Bias +10% 125°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.)***
Low Temperature Life with d.c. Bias™* +10% -50°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (d.c.)
High Temperature Life with a.c. Bias** +10% 85°C + 5°C, 1000h, Load: Maximum allowable circuit voltage (Va.c.rm.s.)
High Temperature & High o, o ° o . ;
Humidity Life with d.c. Bias +10% 40°C + 5°C, 95% RH, 500h, Load: Maximum allowable voltage (d.c.)
Capacitance* Typical 1kHz: Others, 1MHz: Varistor voltage 120V
High Temperature Storage Life +10% 125°C + 5°C, 1000h; 150°C + 5°C, 1000h***
Low Temperature Storage Life +10% -40°C = 5°C, 1000h; -50°C + 5°C, 1000h***

*1H,1E ™ 1J,2A, 2B

***2E, 2J, 2L

For Voltage Current Curves Graphs see Environmental Applications. Additional environmental applications can also be found at www.koaspeer.com

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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KOA SPEER ELECTRONICS, INC.

NV73

environmental applications (continued)

Voltage-Current Curves (Ta = 25°C)
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Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

metal oxide varistor
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metal oxide varistor
KOA SPEER ELECTRONICS, INC.

environmental applications (continued)
Voltage-Current Curves (Ta = 25°C)
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multilayer type metal oxide varistor (automotive)

KOA SPEER ELECTRONICS, INC. o

features COMPLIANT

* SMD type metal oxide varistors

* |[deal for countermeasures against ESD
(Conforming to IEC61000-4-2)

* High maximum energy type

* Low leakage current

* High resistance to cyclic temperature stress
* Suitable for both flow and reflow soldering

¢ Products with lead-free terminations meet EU RoHS
requirements. Pb located in glass material, electrode
and varistor element is exempt per Annex 1, exemption
5 of EU directive 2005/95/EC.

dimensions and * AEC-Q200 Qualified
construction
L T n A n
ype Dimensions inches (mm)
/ d->/ /< d—/ (Inch Size Code) L w t d
/- ¢ 1J .063+.006 .031+.006 .039 max. .016+.006
/W ” ” sn (0603) (1.6+0.15) | (0.8+0.15) | (1.0max.) | (0.4+0.15)
£ ) Plating 2A .079+£.010 | .049+.008 | .051 max. | .020+.010
H .0U=0. 2o=xU. . max. .ox0.
t & Ni (0805) (2.0+0.25) (1.25+0.2) (1.30 ) (0.5+0.25)
! Plating 2B 126+.012 | .063+.012 | .057max. | .022+.012
| (1206) (3.2+0.3) (1.6+0.3) (1.45 max.) (0.55+0.3)
. Inner Side Inner
Varistor Electrode Electrode
Element
ordering information
| NV73 | | DL | | 2A | | T | | TE | | 27
Energy o Termination . Varistor
Type Code Size Material Packaging Voltage
1J: 1.6 x 0.08 T: Sn TE: 7" embossed plastic
2A:2.0x1.2
2B:32x1.6
applications and ratings
Varistor Maximum Allowable | Maximum Clamping Maximum Maximum Short-Time | Capacitance
_Part ; Voltage (V) Voltage Voltage (V) ng' - Peak Current Applied (Typ)
Designation n(t‘ejr)gy 8/20ps (A) Voltage 1kHz
Vima A.C. (Vems) D.C. (V) Via Voa 1 time (5 min) (Vbc) (pF)
NV73DL1JTTE12 10~14.4 6.1 8.6 24 — 0.1 80 10 630
NV73DL1JTTE22 22~27 14 16 42 — 0.2 100 24.5 390
NV73DL1JTTE27 24~32 17 22 50 — 0.2 100 24.5 320
NV73DL1JTTE33 33~39 20 26 60 — 0.3 100 24.5 200
NV73DL1JTTE47 40~54 30 34 81 — 0.3 100 42 130
NV73DL2ATTE12 10~14.4 6.1 8.6 24 — 0.1 120 10 1070
NV73DL2ATTE22 22~27 14 16 42 — 0.3 160 24.5 610
NV73DL2ATTE27 24~32 17 22 50 — 0.3 160 24.5 580
NV73DL2ATTE33 33~39 20 26 60 — 0.3 160 24.5 380
NV73DL2ATTE47 40~54 30 34 81 — 0.3 160 42 260
NV73DL2ATTE68 62~72 45 56 108 — 0.3 160 64 190
NV73DL2ATTES82 74~90 50 65 135 — 0.3 160 75 105
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12119117
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KOA SPEER ELECTRONICS, INC.

applications and ratings (continued)

multilayer type metal oxide varistor (automotive)

. Varistor Maximum Allowable | Maximum Clamping Maximum Maximum Short-'_l'ime Capacitance
Part Voltage (V) Voltage Voltage (V) Energy Peak Current Applied (Typ)
Designation W) 8/20;_15 (A) Vt_)ltage 1kHz
Vima  |AC{Vims)| D.CAV) | Via Vaa 1time | (5min)(Voo) | (PF)
NV73DL2BTTE22 22~27 14 16 = 42 1 300 24.5 1600
NV73DL2BTTE27 24~32 17 22 — 50 1 300 245 1360
NV73DL2BTTE33 33~39 20 26 — 60 1 300 245 870
NV73DL2BTTE68 62~72 45 56 — 108 1.5 300 64 380
NV73DL2BTTES82 74~90 50 65 — 135 1.5 300 75 250
Operating temperature range: -40°C to +125°C
Storage temperature range: -40°C to +150°C
environmental applications
Voltage Current Curves (Ta = +25°C)
NV73DL1J NV73DL2A NV73DL2B

1000 1000

Leakage Current ] Clamping Voltage

I

NV73DL2BTTES2

N v

NV73DL2BTTESS
NV73DL2BTTES3
NV73DL2BTTE27

NV73DL2BTTE22
100

100

Voltage (V)
Voltage (V)
|
1

Voltage (V)

10 105 10¢ 10 102 10~ 10° 10" 102 10° 10°° 1075 10¢ 107 1072 10°' 10° f0' 102  10° 0% 105 10¢ 10° 1072 10" 10° 10" 10  10°

Current (A) Current (A) Current (A)

Performance Characteristics

Parameter
Varistor Voltage

Test Method
Voltage between terminals when 1mA and 10mA are flowed

Requirement A VImA+%
Within specified tolerance

95% coverage minimum
(Ag-Pd: 75% coverage min.)

Solderability 230°C + 5°C, 5 seconds + 0.5 second

circuit

c
9
It
0
0
i)
0
<
o

Resistance to Solder Heat +10% 260°C = 5°C, 10 seconds = 0.5 second

Rapid Change of Temperature +10% -40°C (30 minutes)/ +125°C (30 minutes), 1000 cycles

Short-Time Applied Voltage +10% ?ga;IiTL)JTN@geD gi\ D1.2C--1V2-||tiﬁg)e that can be applied for a short period of time
Maximum Peak Current +10% A single standard impulse current of 8/20p seconds is applied

Maximum Energy +10% A single standard impulse of 2m second, once

Electrostatic Discharge +10% 25kV (Non contact) (NV73DL1J12, NV73DL2A12: 15kV (Non contact))

No visible damage. No remarkable
mechanical damage

Vibration frequency: 10Hz~2000Hz; Full amplitude: 1.5mm,
10Hz~2000Hz~10Hz 20 min. XYZ direction 4 hrs for each total 12 hrs

Vibration Resistance

High Temperature Life

with d.c. Bias +10% 125°C + 2°C, 1000h, Applied voltage: Varistor voltage (V1y,,) x 0.85
:Er:igﬁ;nfséawi{ﬁ gi:SIgh +10% 85°C + 2°C, 85% RH, 1000h, Applied voltage: Varistor voltage (V1) X 0.85
Thermal Shock +10% -55°C (15 min.)/ +125°C (15 min.) 300 cycles

Shock +10% Half sine wave, Applied time: 1m second, Applied cycle: 500m/s?, 5 cycles
High Temperature Storage +10% 150°C, 1000h

Low Temperature Storage +10% -40°C, 1000h

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12112117
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multilayer type metal oxide varistor toad dump surge)

KOA SPEER ELECTRONICS, INC.

features COMPLIANT
* Symmetrical non-linearity V-l characteristics
absorb positive and negative surge

e Suitable for protection of automotive applications
from load dump surge on electronic components

* Meets JASO load dump surge test requirements
* Operating temperatures up to 125°C

* High resistance to cyclic temperature stress

* Suitable for both flow and reflow solderings

* Products meet EU RoHS requirements

* AEC-Q200 Qualified

dimensions and construction

Type Dimensions inches (mm)
(Inch Size Code) L w t C
NV73DS 2L | .240+.014 .201+.014 .146 max. .041+.008
/%/ (2420) (6.1+0.35) (5.1+0.35) (3.7 max.) (1.05+0.2)
= Inner Side Electrode
Ni Plating
Sn Plating
Varistor Element Inner Electrode
ordering information
| NV73 | | DS | | 2L | | T | | TE | | 27 |
| | | | |
Energy . Termination . Varistor
Type Code Size Material Packaging Voltage
A 2L: 6.1 x 5.1mm T: Sn TE: 7" embossed plastic
o B
S
g0
29
: H H -
g.,—,- applications and ratings
3 Varistor P Maximum Load : Short-Time
Maximum Allowable Clamping Maximum -
Part Voltage (Range) Voltage Voltage (V) Dump Surge Peak Current | Applied \_Ioltage
Designation (V) Energy (5 min)
Vima A.C.(Vims)| D.C.(V) Vaoa J 8/20ps (A) 1 time (Vpo)
NV73DSA2LTTE27 20~25 14 16 40 70 200 245
NV73DSB2LTTE27 20~25 14 16 40 63 200 24.5
NV73DSB2LTTE47 40~45 30 34 60 65 200 38
Operating temperature range: -40°C to +125°C
Storage temperature range: -40°C to +150°C
For further information on packaging, please refer to Appendix A.
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12119117
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KOA SPEER ELECTRONICS, INC.

environmental

NVZ7Z3DS

multilayer type metal oxide varistor toad dump surge)

applications

Voltage Current Curves (Ta = +25°C)

1000

E 73DSB2LTTE47

INV73DSB2LTTE27
}

Voltage (V)

P 1] L1 L1
1077 107° 10° 10°* 10°°* 1072 10~

Current (A)

1400 100 102 10°

Performance Characteristics

Parameter

Requirement A VImA

Test Method

Varistor Voltage

Within specified tolerance

Voltage between terminals when 1mA is flowed

Resistance to Solder Heat +10% 260°C + 5°C, 10 seconds + 0.5 second

Solderability 95% coverage minimum 230°C + 5°C, 5 seconds + 0.5 second

Rapid Change of Temperature +10% -40°C (30 minutes)/ +125°C (30 minutes), 1000 cycles

Short-Time Applied Voltage +10% ?ga;;rg;m value of D.C. voltage that can be applied for a short period of time
Maximum Peak Current +10% A single standard impulse current of 8/20p seconds is applied

Maximum Energy +10% A single standard impulse of 2m second, once

Electrostatic Discharge +10% 25kV (Non contact)

Vibration Resistance

No visible damage. No remarkable
mechanical damage

Vibration frequency: 10Hz~2000Hz; Full amplitude: 1.5mm,
10Hz~2000Hz~10Hz 20 min. XYZ direction 4 hrs for each total 12 hrs

High Temperature & High

=
3
0
e
0

Humidity Life with Bias +10% 85°C + 2°C, 85% RH, 1000h, Applied voltage: Varistor voltage (V1) X 0.85
High Temperature Life o o R . e

with d.c. Bias +10% 125°C + 2°C, 1000h, Applied voltage: Varistor voltage (V1y,,) x 0.85
Thermal Shock +10% -55°C (15 min.)/ +125°C (15 min.) 300 cycles

Shock +10% Half sine wave, Applied time: 1m second, Applied cycle: 500m/s?, 5 cycles
High Temperature Storage +10% 150°C, 1000h

Low Temperature Storage +10% -40°C, 1000h

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

12/08/16
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KLC
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KOA SPEER ELECTRONICS, INC.

Buried
Resistor

Line

construction

Transmission

LTCC multilayer substrates
e N

COMPLIANT

Conductor
Pattern

Inductor Thermal Via ~ Capacitor Via

ordering information

New Part # |

KLC | | AB1 |
[ [
KOA
Type Ref. Number

features

* KOA's substrates are suitable for bare chip
mounting, as the thermal expansion cofficient
is close to silicon’s one and outstanding
dimensional accuracy and flatness.

* Thanks to our low dielectric ceramics and low
resistive conductors, the substrates excel in
the high frequency characteristics

* Minituarization and high integration are
possible because of multilayer wiring,
multi-cavity structure and the surface/buried
printing resistors possibilities

* Special shapes of substrate and cavity such
as circle shape, polygonal shape and concave
or convex shape are available

* Thermal vias under bare chips can be
implemented to improve the thermal conductivity
of the substrate

* The substrates are outstanding in heat
resistance and humidity resistance. There will
be no outgas occurrence from the ceramics.

* Products meet EU RoHS requirements

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

what is LTCC ?

LTCC stands for Low Temperature
Co-fired Ceramics.

KOA's LTCC are multilayer ceramic substrates.
This technology permits to use low resistive
material as conductor patterns due to the lower
temperature needed during firing process
compared to general ceramic firing process.
This is achieved by adding glass to alumina.
KOA uses Silver based paste (Ag) to create

the electrical structures in and on the ceramics
layers. To be noted, that top and bottom layers
patterns can be platted using various processes.

Thanks to these materials, low loss electrical
performance can be achieved as well as high
dimensional accuracy.

KOA's LTCC provides clear advantages for
system downsizing by forming surface resistors,
inner resistors, and transmission lines on/ in the
substrate. In addition, our thermal expansion
coefficient is close to silicon’s one, enhancing
the reliability of mounted bare chip.

Furthermore, cavity structures can be formed,
making possible the creation of low profile
packages.

12/09/16
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LTCC multilayer substrates

= O\

KOA SPEER ELECTRONICS, INC.

environmental applications

Characteristics of Substrate Material

Eas LRINL

W

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Parameter Characteristics Symbol Parameter Design Value
Bending Strength (MPa) 250 A Line Width 0.06mm Min.
Thermal Expansion Coefficient (x10¢/K) | 5.5 B Line to Line Spacing 0.06mm Min.
Thermal Conductivity (W/m ¢ K) 3 C Via Diameter 0.1mm, 0.15mm, 0.2mm
Insulation Resistance (Q2 * cm) >10" D Via Pad Diameter Via diameter +0.05mm Min.
Dielectric Constant at 1GHz 6.6 E Via to Via Spacing 0.2mm Min.
Dielectric Loss at 1GHz <0.004 F Via pad to Line Spacing 0.125mm Min.
Density (g/cm?) 2.8 G Part Edge to Conductor Spacing 0.2mm Min.
Surface Roughness Ra (um) <0.4 H Part Edge to Via Spacing 0.3mm Min.
Withstanding Voltage (kV/mm) >15 J1,J2 | Cavity Width 0.6mm Min.
Substrate Thickness (mm) 0.4~2.0 Standard K1, K2 | Cavity Depth 0.1mm Min.
Layer Thickness (um/Layer) 80, 100, 125 Standard L Wall Width of Cavity 0.5mm Min.

M Shelf Width in the Cavity 0.5mm Min.
Conductor

Parameter Characteristics
Material of Conductor Ag
Resistivity of Conductor (Q ¢ cm) 25
Surface Plating Ni-Au, Ni-Pd-Au

Surface layer - Inner layer Cavity

12/05/19

KOA Speer Electronics, Inc. ¢ 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA ¢ 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com m

a
£
Lo
Eﬂ)
3
_QO
3
(0]




ZON KLC

custom module
KOA SPEER ELECTRONICS, INC.

features

* Plural semiconductors in one package offers downsized
system with high performance and standardization

» Wiring space saving by multilayer fine patterns on build-up
substrate. No signal delay by shortened wiring distance

* Less mounting problem because of the decreasing
number of the terminals

construction
SMD Bonding Bare
Wire Chip

—| —

Solder Substrate
Ball
Package Specifications Mounting Specifications
Item Content Item Unit| Min. Std. Max. Note
Terminal Pitch 0.8mm-~ Substrate Dimension | mm | — — 100 x 100
* SMD Substrate Thickness |mm | 0.4 — 2.0
Mountable Device * Bare Chip Bare Chip I.’ad Pitch | pm | 100 — —
* Printed Resistor Bare Chip Pad um | 70 _ —
<SON Dimension
Pack «BGA Bare Chip Thickness | mm| 0.1 0.2 —
ZCKage - LoA Molding Height mm| 0.3 1.0 1.2 |Height from chip surface
Wire Length mm | 0.3 — 3.0
Substrate for Package | « LTCC Wire Loop Height um | 100 200 _
Wire Diameter [ Au 20 25 40
Plating Nonelectrical Au Plating
Substrate *LTCC
1]
&
gm
59
oD
3ot
(1]
()}
4
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/06/19
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KOA SPEER ELECTRONICS, INC.

features COMPLIANT
* Adjustment processes are decreased
by function and ratio trimmings
* High density mounting by bonding (COB)
* Various types of package are available

* High reliability achieved by KOAs original thick
film technology

e Thick film printed circuit substrate applies the non-noble
metal paste (conductive paste and resistive paste) and
receives the many total inquires including material
selecting, pattern designing and mass production

ordering information

| KA | | 7rrr ] | D |
Product KOA Ref. Terminal Surface
Code Number Material
KA: Hybrid IC D: SnAgCu
T: Sn

Component - KA Series

Item Printing Mounting Bonding
Substrate Materials Al,O; Alumina o [¢] o
Glass epoxy X o) 0
ltem Ag-Pd Ag-Pt
: Conductor resistance 18mQ/0/15pm 5mQ/00/10pm
(CENEIERE, (2 B Heat shock “55°C~+125°C 300 Cycles| -55°C~+125°C 500 Cycles
RuO, 5Q~10MQ +100x10%/K
ltem Specifications
COB Au Wire, Al Wire
Mounting BGA 0.5mm Pitch~
QFP 0.4mm Pitch~
Chip 0.4mm x 0.2mm
Package Lead Pitch
SIP 1.8mm, 2.0mm, 2.5mm, 2.54mm
Package, Outside Terminals | DIP, SOP 1.27mm, 1.8mm, 2.54mm
ZIP 2.54mm ]
BGA, LGA 1.0mm~ 0
Over Coating Color UL Standard oo
Over Coating, Plating Epoxy metamorphic phenol | Black 94 VO Approved ﬂ ﬁ
Epoxy Black 94 V1 Approved bf,
o= Available  x= Not available _'g 0
3
0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/16/15
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test point chip

- Oa\

KOA SPEER ELECTRONICS, INC.

features

e Surface-mountable chip type test terminal

e Automatic machine insertable

* Suitable for reflow and wave soldering

e Available in three standard sizes: 0603, 0805 or 1206

¢ Products with lead-free terminations meet EU RoHS
and China RoHS requirements

* AEC-Q200 Qualified (RCU only)

COMPLIANT

dimensions and construction

RCU RCS RCT RCW e — Type Dimensions inches (mm)
w = ~—3% | (Inch Size L w t a b
. I ee—yd et W I | "Code)
Mo WY VY DR t | RCU | .063 | .031 | .045 | .009 | .009
b J. L b i J (0603) | (1.6) | (0.8) | (1.15) | (0.23) | (0.23)
e A e =] S RCT | .079 | .049 | .057 | .009 | .018
L L ) L L (0805) | (2.0) | (1.25) | (1.45) | (0.23) | (0.45)
Stainless  Solder Stainless Solder Stainless Solder Stainless Solder
Steel  Plating Steel Plating Steel  Plating Steel Plating RCS 049 .009 .009
Note: Top surfaces of RCT and RCW are not solderable. (1206) | 126 | .063 | (1.25) | (0.23) | (0.23)
RCw | (3.2) | (1.6) | 079 | .009 | .018
. . . (1206) (2.0) | (0.23) | (0.45)
ordering information
| RCU | | c | ] TE |
Termination .
Type Material Packaging
RCU C:SnCu TE: 7" embossed plastic
RCT (2,000 pieces/reel)
RCS TED: 10" embossed plastic
RCW (5,000 pieces/reel)
RCW not available in TED
For further information on packaging, please refer to Appendix A.
applications and ratings
Rated Operating
Desil;an:tion CFt‘.ﬁ':z?lt Rsetsai:'tjaar:ge G ERECER
Temperature Range
RCU
RCT
2 Amps 50mQ or less +70°C -55°C to +125°C
g RCS
o} RCW
on
2e
Y environmental applications
0o ..
[} Performance Characteristics
m Requirement Real R
Parameter Limit Typical Test Method
Resistance 25°C
Resistance to Solder Heat 50mQ Max. 10mQ Max. 260°C = 5°C, 10 seconds = 1 second
Rapid Change of Temperature after the test after the test | -55°C (30 minutes), +125°C (30 minutes), 100 cycles
High Temperature Exposure +125°C, 240 hours

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

1/06/14
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For Product Specific packaging, please refer to the individual product data sheets.

Appendix A

packaging - surface mount components

KOA SPEER ELECTRONICS, INC.

Component Size (mm) . Quantity/ Taping (mm) Reel
Carrier -
Type Tape Reel Size
L w T P (Pieces) A B w P1 ™ @a (mm)
bRk . 04 02 012 TX 40000 0.25+0.04 0.45+0.04 4.0£0.2 1.0£0.05 0.40+0.1 180
HV73-RT TBL 20000 0.25+0.04 0.45+0.04 8.020.2 2+0.05 0.31+0.2/-0 178
i [T 06 03 023 TC/TCM__| 10000/15000 | 0.370.05 | 0.67+0.05 8.0:0.2 2:0.05 0.42:0.1 178
L, - ] 05 035 TPL* 20000 0.65:0.1 1.15+0.1 8.020.2 2+0.05 0.42+0.2/-0 178
By TP 10000 0.650.1 1.15+0.1 8.0:0.2 2+0.05 0.42+0.2/-0 178
Ei y 16 08 045 TP 10000 1.1+0.1 1.9+0.1 8.020.2 2+0.05 0.6+0.2/-0 178
FKT3G D 5000 1.1:0.08 1.9+0.1 8.020.2 4.00.1 0.6+0.2/-0 178
iy TP 10000 1.65:0.2 24102 8.0:0.2 2+0.05 0.75+0.2/-0 178
RK73Z 2A 2 1.25 0.5 D 5000 1.65+0.2 2.420.2 8.020.2 4.00.1 0.75+0.2/-0 178
T TE 4000 1.60.2 24102 8.0:0.2 4.0£0.1 0.9+0.1 178
RS73 - a2 16 06 D 5000 2+0.2 3.5+0.2 8.020.2 4.00.1 0.75+0.2/-0 178
Rgg;” TE 4000 1.920.2 3.5:0.2 8.0£0.2 4.0£0.1 1.0+0.1 178
SGTZRT - a2 06 06 TD 5000 2.85+0.2 35102 8.0:0.2 4.0£0.1 0.75+0.2/-0 178
SG73P TE 4000 2.85:0.2 3.5:0.2 8.020.2 4.020.1 1.0£0.15 178
sG73s | 2H/W2H 5 2.5 0.6 TE 4000 2.9:0.2 5.35:0.2 | 12.0+0.3/-0.1 4.0£0.1 1.0£0.15 178
SF?;?—%T 3A/W3A/
T || ameie 6.3 3.1 0.6 TE 4000 3.44:0.2 6.65:0.2 | 12.0+0.3/-0.1 4.0£0.1 1.0£0.15 178
XR73B - 06 03 013 TWA 40000 0.37+0.05 0.67+0.05 8.0 1.0 0.50+0.1 180
XR73H TWL 20000 0.37+0.05 0.67+0.05 8.0 2.0 0.50+0.1 180
XR73Z 1E 1.0 0.5 0.14 TWL 20000 0.6+0.05 1.12+0.05 8.0 2.0 0.50+0.1 180
1E 0.5 1.0 0.35 TP 10000 0.650.10 1.15+0.10 8.0 2.0 0.42+0.02/-0 180
WK73 1J 0.8 16 0.45 TD 5000 1.120.1 1.9+0.1 8.0 4 0.6+0.2/-0 180
| > 1.25 2.0 0.5 D 5000 1.65£0.2 2.4+0.2 8 4 0.75+0.2/-0 180
Wu73 | _2B/2B15 1.6 3.2 0.6 D 5000 2.00.2 3.5+0.2 8.020.2 4.00.1 0.75+0.2/-0 178
we7s |_2Hi2H2 2.5 5.0 0.4 TE 4000 2.9:0.2 5.35:0.5 12.0£0.3 4.0£0.1 120.15 178
2J 3.1 4.6 0.4 TE 4000 3.35:0.2 4.85:0.2 12.0£0.3 4.020.1 10.15 178
3A/3A3 3.1 6.4 0.45 TE 4000 3.44:0.2 6.65:0.2 12.0£0.3 4.0£0.1 120.15 178
0.7, W07 5.0 0.5 1.7 TE 2000 5.520.1 3.120.1 12 4 2.25+0.10 180
SSLbV 1, Wi 6.3 3.1 1.9 TE 1000 6.8+0.1 3.6£0.1 12.0£0.1 8.0:0.2 2.35+0.1 180
2/3 115 7 25 TED 1000 12.2+0.1 7.7+0.1 24 12.0£0.1 3.120.1 255
— 2/3 11.5 7 2.4 TE 1000 12.20.1 7.7+0.1 24 12:0.2 3.1£0.1 255
5 115 7 25 TED 1000 12.2+0.1 7.7+0.1 24 12 3.120.1 255
p— 2A 2.0 1.25 0.25 D 5000 2.4=0.1 1.65:0.1 8 4 0.42+0.03 178
3AW, 3AP 6.3 3.2 0.5 TE 2000 6.75+0.20 3.55+0.20 12 8 1.0+0.1 178
2A 2.0 1.25 0.25 D 5000 1.65+0.1 2.420.1 8 4 0.42+0.02/-0 178
EE ) 3.2 1.6 0.6 D 5000 2.020.1 3.520.1 8 4 0.75+0.05 180
TR |.2BW.28P
2H, 2HW 5.0 25 0.6 TE 4000 2.920.1 5.35+0.1 12 4 0.77+0.1 180
a Ag,A(\SIXPS 6.4 32 0.6 TE 2000 3.55:0.1 6.75+0.1 12 8 1.0£0.1 180
1E 1.0 0.5 0.4 T8 10000 0.65+0.05 1.15+0.05 8 2 0.6+0.04 180
1552 1J 1.6 0.8 0.5 D 5000 1.10£0.1 1.9+0.1 8 4 0.6+0.05 180
2A 2.0 1.25 0.5 D 5000 1.65:0.2 24102 8 4 0.75+0.05 180
2B 32 1.6 0.5 D 5000 2.020.1 3.5+0.1 8 4 0.75+0.05 180
sip | 2H.2HW 5.1 25 0.635 TE 4000 2.920.1 5.35+0.1 4 0.77+0.1 180
3A, 3AW 6.35 3.2 0.635 TE 2000 3.55+0.1 6.75+0.1 8 1.0+0.1 180

* TPL not available for RN73 and RN73H **WK73 only

Packaging specifications

 Carrier tape: TBL, TC, TP, TPL, TD, TE. TE*, TM
1581

1.7520.

(mm)
il
)

41‘7

e

2.0/, 4.0+0.1 Direction of feed _u
- TP,TD: TBLTC: TC
TE éaErg\ebrussed Paper Carrier Paper Carrier @ o
(Notes) Dotted lines are applicable to only “TP”, “TPL”, “TBL” I‘Z! ﬂ
and “TC.” X E
oc
&8
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19 & [
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For Product Specific packaging, please refer to the individual product data sheets.

KOA SPEER ELECTRONICS, INC.

Appendix A

packaging - surface mount components

Component Size (mm) . Quantity/ Taping (mm) Reel
Carrier -
Type Tape Reel Size
L w T P! (Pieces) A B w P1 T1 oa (mm)

L (0.2mQ) 6.3 3.15 1.40 TEB 5000 3.45+0.1 6.60+0.1 12 8 1.6+0.1 330
L (0.3mQ) 6.3 3.15 1.32 TEB 5000 3.45+0.1 6.60+0.1 12 8 1.6+0.1 330
L (0.5mQ) 6.3 3.15 1.12 TEB 5000 3.45+0.1 6.60+0.1 12 8 1.6+0.1 330
J (0.2mQ) 10.0 5.2 1.98 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
J (0.5mQ) 10.0 5.2 1.27 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
J (1ImQ) 10.0 5.2 0.89 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
PS J (2mQ) 10.0 5.2 1.17 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
J (3mQ) 10.0 5.2 0.95 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
J (4mQ) 10.0 5.2 0.84 TEB 3000 5.6+0.1 10.45+0.1 16 8 2.3+0.1 330
F (0.5mQ) 3.0 3.8 1.8 TEB 3000 3.25+0.1 4.25+0.1 12 8 2.210.1 330
F (1mQ) 3.0 3.8 1.8 TEB 3000 3.25+0.1 4.25+0.1 12 8 2.2+0.1 330
G (0.5mQ) 6.9 6.6 3.05 TEB 1500 7.2+0.1 7.3+0.1 16 12 3.4+0.1 330
G (1mQ) 6.9 6.6 2.8 TEB 1500 7.2+0.1 7.3+0.1 16 12 3.4+0.1 330
TSL 1 6.3 3.1 1 TE 3000 3.4+0.1 6.6+0.1 12.0+0.1 4.0+0.1 1.3+0.1 180
CSR 1 10.8 6.2 2.1 TED 1000 6.7+0.1 11.1+0.14 24 12.0+0.1 2.6+0.1 255
2 12.8+0.5 8.2+0.3 3.1+0.2 TEB 1000 9.0+0.15 13.0+0.1 24 12.0+0.1 4.35+0.1 330
A 10+0.2 5.2 2 TED 2000 1.45£0.2 5.7+0.2 24+0.2 8.0£0.10 2.3+0.2 255
LR72 B 10+0.2 3 2 TED 2000 1.45+0.2 3.4+0.2 24+0.2 8.0+0.10 2.5+0.2 255
C 11.2+0.4 3.2+0.4 3.5+0.4 TEB 1500 1.17+0.1 4.3+0.1 24+0.2 8.0+0.1 4.4+0.15 330
1 13+0.5 5.5+0.5 2.5+1.0 TE 1000 6.2+0.1 15.0+0.1 24.0+0.2 12.0+0.1 6.7+0.1 330
BLR 2 18+0.5 6.3+0.5 3.00.1 TE 1000 7.0£0.1 20.5+0.1 32.0+0.2 12.0+0.1 7.5+0.1 330
3 18+0.5 8.2+0.5 3.0+0.1 TE 750 10.0+0.1 20.5+0.1 32.0+0.2 16.0+0.1 7.0+0.1 380
CNN 2A2 2.54 2 0.5 TE 4000 2.9+0.2 2.4+0.2 8.0+0.2 4.0£0.1 1+0.15 180
RD41 2A 2 1.25 - TE 3000 1.5+0.2 2.3+0.2 8 4 1.5 max. 178
RN41 | 2ES, 12M 35 1.4 - TE 3000 1.70.1 3.7+0.1 8 4 2.0 max. 178
RM41 2D 3.2 1.55 - TE 2000 1.9+0.1 3.5+0.1 8 4 2.0 max. 178
CcC 2E, 2H, 25 5.9 2.2 - TE 1500 2.4+0.1 6.2+0.1 12 4 2.9 max. 178
1E 1 0.5 0.35 TP 10000 1.15+0.1 0.65+0.1 8.0+0.2 2.0+0.05 0.45+0.1/-0 178
NT73 1J 1.6 0.8 0.45 TD 5000 1.9x0.1 1.1+0.1 8.0+0.2 4.0+0.1 0.6+0.2/-0 178
LT73 2A 2 1.25 0.5 TD 5000 2.4+0.2 1.65+0.2 8.0+0.2 4.0£0.1 0.75+0.2/-0 178
2B 3.2 1.6 0.6 TD 5000 3.5+0.2 2+0.2 8.0+0.2 4.0+0.1 0.75+0.2/-0 178
SDT73H/SV| 2B 3.2 1.6 0.5 TEK/TE 1000/5000 3.6+0.1 2.0£0.1 8.0+0.2 4.0+0.1 0.85+0.05/-0.1 180
1J 1.6 0.8 0.5 TE 5000 1.9+0.1 1.1+0.1 8.0+0.2 4.0+0.1 0.6+0.1 180
LP73 2A 2.0 1.25 0.5 TE 5000 2.4+0.1 1.6+0.1 8.0+0.2 4.0+0.1 0.85+0.1 180
2B 3.2 1.6 0.5 TE 5000 3.6+0.1 2.0+0.2 8.0+0.2 4.0+0.1 0.85+0.1 180

RCU 1.60 0.8 1.15 TE/TED 2000/5000 1.85+0.16 1.05+0.15 8.0+0.2 4.0+0.1 1.25+0.1 178/260

RCT 2.00 1.25 1.45 TE/TED 2000/5000 2.45+0.15 1.65+0.1/-0.2 8.0+0.2 4.0+0.1 1.70+0.1 178/260

RCS 3.20 1.6 1.25 TE/TED 2000/5000 3.6+0.2 2.0£0.2 8.0+0.2 4.0+0.1 1.45+0.15 178/260
RCW 3.2 1.6 2 TE 2000 3.4+0.1/-0.05 | 1.95+0.1/-0.05 8.0+0.2 4.0+0.1 2.2+.01 178
KQC 0603 1.6 1.05 0.7 TE 2000 1.77+0.05 1.20+0.05 8 4 0.86+0.05 178
KQT TD 2000 1.20+0.05 0.65+0.05 8 4 0.68+0.1 178
KQC s 10 05 0.5 TP 10000 1.20+0.05 0.65+0.05 8 2 0.68+0.1 178
0603 1.60 1.0 0.9 TE 2000 1.86+0.05 1.15+0.05 8 4 1.05+0.1 178
KQ 0805 2.00 1.5 1.3 TE 2000 2.22+0.1 1.60+0.1 8 4 1.5+0.1 178
1008 2.50 2.2 1.8 TE 2000 2.7+0.1 2.35+0.1 8 4 2.1+0.1 178
4545 4.6 4.1 4.6 TE 2500 4.5+0.2 5.0+0.2 12 8 5.0+0.2 380
LPC 4045 4.50 4 4.5 TED 2500 4.15+0.2 4.8+0.2 12.0+0.1 8.0+0.2 5+0.2 380
4235 4.5 4.2 3.5 ™ 2000 4.8+0.2 4.5+0.2 12.0£0.1 8.0+0.1 4.0+0.2 330
1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 0.65+0.1 1.17+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178
CczB 1J 1.6+0.15 0.8+0.15 0.8+0.15 D 4000 1.1£0.1 1.8+0.1 8.1+0.1 4.0+0.1 1.10.1 178
CczP 2A 2.0+0.2 1.25+0.2 0.9+0.2 TD 2000/4000* 1.6+0.1 2.4+0.1 8.1+0.1 4.0+0.1 1.2+0.1 178
2B 3.2+0.2 1.6+0.2 0.51+0.25 TE 3000 1.8+0.1 3.5+0.1 8.1+0.1 4.0£0.1 1.8+0.1 178
MHL 1E 1.0+0.1 0.5+0.1 0.5+0.1 TP 10000 0.67+0.1 1.17+0.1 8.0+0.22 2.0+0.23 0.63+0.1 178
1J 1.6+0.15 0.8+0.15 0.8+0.15 TD 4000 1.15+0.1 1.85+0.1 8.0+0.1 4.0+0.1 1.1+0.1 178

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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For Product Specific packaging, please refer to the individual product data sheets.
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KOA SPEER ELECTRONICS. INC packaging - surface mount components

Component Size (mm) . Quantity/ Taping (mm) Reel
Carrier :
Type Tape Reel Size
L w T P (Pieces) A B w P1 T @a (mm)
1H 0.6 0.3 0.3 TBM 15000 0.38+0.02 0.68+0.02 8.0£0.2 2.0£0.1 0.42+0.02/-0 180
1E 1.0+0.1 0.5+0.1 0.25:0.15 TP 10000 0.65:0.1 1.1520.1 8.0+0.2 2.00.1 0.6+0.2 180
1J 1.6+0.15 | 0.8£0.15 | 0.8+0.15 TE 2500 1.2+0.1 1.9+0.1 8.0£0.2 4.0£0.1 1.75 max. 180
NV73 2A 2.0£0.2 1.25+0.2 1.3 max. TE 2500 1.6+0.1 2.4+0.1 8.0+0.2 4.0+0.1 1.75 max. 180
NV73DL 2B 3.2:0.2 1.620.2 1.65 max. TE 2500 2.0£0.1 3.6+0.1 8.0£0.2 4.0£0.1 1.75 max. 180
2E 3.2 25 1.5 max. TE 2000 2.85+0.1 3.5+0.1 8.0+0.2 4.0£0.2 1.55 max. 180
2J 45 3.2 2.0 max. TE 1000 3.6+0.1 4.9+0.1 12.0+0.2 8.0+0.2 2.05 max. 180
oL 5.7 5.0 2.5 max. TE 1000 5.4+0.1 6.0+0.1 12.0£0.2 8.0£0.2 2.60 max. 180
NV73DS oL 6.1 5.1 3.0 max. TE 500 5.30.1 6.6:0.1 12 8 3.00 max. 180
- 10 1.00 0.5 0.45 B 10000 0.65+0.05 1.15+0.05 8.0£0.2 2.0£0.1 0.6+0.2/-0 178
16 1.60 0.8 0.6 D 5000 1.120.1 1.9+0.1 8.0:0.3 4.0:0.1 0.6+0.1 180
- 2B .20 1.6 1.2 TE 3000 1.9+0.1 3.5+0.1 8.0+0.3 4.0£0.1 1.5+0.1 178
2E 25 2.2 TE 2000 2.8+0.1 3.5:0.1 8.0:0.3 4.0£0.1 2.4x0.1 178
CCF iN,1F 6.0 25 25 TE 1000 2702 6.4+0.2 12.0+0.3 4.0+0.1 2.9+0.2 178
AC(X) Q16 4.9 5.99 1.6 TEB 2500 6.5+0.1 5.3+0.1 12 8 2.5:0.2 330
DNA Q20 8.66 5.99 1.6 TEB 2500 6.5+0.1 9.020.1 16 8 2.5:0.2 330
DN(X) Q24 8.66 5.99 1.6 TEB 2500 6.5+0.1 9.0+0.1 16 8 2.5+0.2 330
HVD Q28 10.0 5.99 1.6 TEB 2500 6.5+0.1 10.30.1 16 8 2.5+0.2 330
RD(X) NO8 4.83 5.99 1.6 TEB 2500 6.5+0.1 5.3+0.1 12 8 2.5+0.2 330
R(X)A N14 8.66 5.99 1.6 TEB 2500 6.5+0.1 9.00.1 16 8 2.5+0.2 330
RT(X) N16 9.91 5.99 1.6 TEB 2500 6.5+0.1 10.30.1 16 8 2.5+0.2 330
TF(X) S03 2.92 2.30 0.95 TE 3000 3.15+0.1 2.77+0.1 8 4 1.3+0.2 180
HVD 8.66 5.99 1.6 TE 2500 6.5+0.1 9.00.1 16 8 2.1:0.1 330

* CZB2A: <2200Q=TD:4,000; 2200Q=TD: 2,000 pcs/reel

Packaging specifications

@ Carrier Tape: TX ®Reel _
w| (mm)
o
S

022005 1.0:0.93, ) 5 04 00.8+0.04 ‘ § i Eg i

{ D S) /Z/ o [ ' | ‘
TP FEE-S
A O O I

1 (Notes) Reel holes, | Type

T P1 A shapes and [|]

sha
oxamplas | RCU, RCT, RCS, RCW

1.8+0.03
W
7]
-

ga
&l

10N

& add.

formati

X

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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KOA SPEER ELECTRONICS, INC. pad dimensions

standard soldering pad dimensions Flat Type Components
B

The optimum soldering pad dimensions may differ
depending on soldering conditions, however, the D A
following land dimensions are generally recommended.

1
! |
I
Type Dimensions millimeters c ! :
Style | |
Component Size| A B (] D : |
1E 05X 1.0 0.2 1.1 1.0 | 0.45 b e o P
1J 08X16 0.4 1.7 16 | 0.65 R —
Soldering Pad ' Chip Component
WG73 2A 1.25X2.0 055 | 2.35 2.0 0.9 |:| 9 Ly hpome
WK73 |2B/2B15 1.6 X 3.2 0.7 2.3 3.2 0.8
Dimensions millimeters
WU73 | 2H/2H2 25X 5.0 1.0 35 50 | 1.25 Type Style :
2J 31X46 1.6 39 | 475 | 1.15 ComponentSize | A B (o D
3A/3A3 31X6.4 1.6 3.9 6.4 | 1.15 1E 1.0X0.5 0.2 1.3 0.6 | 0.55
1F 04X0.2 0.12 | 0.48 | 0.18 | 0.18 2A 2.0X1.25 0.5 25 1.3 1.0
RK73 1H 0.6 X0.3 025 | 07 0.3 | 0.225 2BW/2BP
RS73 e 32X1.6 0.6 4.0 1.8 1.7
SG73 1E 1.0 X 0.5 0.5 1.3 0.3 0.4 :
RN73R 2BN/2B/
AN7aH | 1Y 1.6X08 10 | 20 | 06 | 05 2BW/2BP | 32X 1.6 08 | 40 | 18 | 16
SR73 2A 2.0X1.25 1.3 25 1.05 | 0.6 (1ImQ, 1.5mQ
h?fé 2B 32X 16 22 | 40 | 14 | 09 2BN/2B/
2BW/2BP 32X16 1.4 4.0 1.8 1.3
E\F/;g 2E 32X25 2.2 4.0 2.3 0.9 (2mQ~20mQ)
LP73 2H 50X25 3.3 6.1 2.3 1.4 2H, 2HW
50X 25 1.0 6.1 3.0 | 255
SDT73 (3A/W3W/ (05me,1me)
6.4X32 4.6 8.0 3.0 1.7
W3A2 2H, 2HW
ema-6mQ) 5.0X 25 1.3 6.1 3.0 2.4
07, W07 50X25 2.3 7.0 26 | 2.35
2H, 2HW
SL/TSL | 1, W1 6.3 X 3.1 3.4 8.0 3.0 2.3 Grotomey|  50X25 3.3 6.1 3.0 1.4
2-3 115X 7.0 54 | 15.0 5.0 4.8
TLR 3AW
op [2H2HW] s1Xx25 33 | 61 | 30 | 14 (05-082me)| 6-35X318 | 08 | 7.55 | 383 | 3.375
3A, 3AW | 6.35X3.2 4.1 7.55 3.7 | 1.725 3AW
(imo-4me) | ©6-35 X 3.18 145 | 755 | 3.83 | 3.05
SIN | 2,3,5 115X 7.0 50 | 15.0 6.0 5.0 AW
o 2E 32X25 2.2 5.0 2.0 1.4 (smo-gme) | ©6-35 X 3.18 345 | 755 | 3.83 | 2.05
28 S2x18 22 150 1 14| 14 SAW 6.35X3.18 | 440 | 7.55 | 3.83 | 1.575
CCF | 1IN, 1F 6.0X25 3.0 7.2 2.8 2.1 (Ome, 10me)| = ) ) ) ) )
3AP
4045 45X40 5 | 51 | 385 | 18 05.082my| 6-35X3.18 | 080 | 7.55 | 3.83 | 3.375
LPC 4235 45X 4.2 1.9 55 2.6 1.8 AP
4545 41X 4.6 29 | 53 | 47 | 12 (img) | ©635X3.18 | 145 ) 755 )| 383 | 3.05
KQT 0402 1.0 X 0.5 0.46 | 1.18 | 0.66 | 0.36 (xg) 6.95 X 3.18 105 | 755 | 383 | 325
Ka 0603 16X 1.0 064 | 1.92 | 1.02 | 0.64
0805 20X15 076 | 2.8 178 | 1.02 (3m%'§fmm 6.35 X 3.18 145 | 755 | 3.83 | 3.05
KQc
1008 25X22 127 | 331 | 254 | 1.02 3AP
1E 0.50 X 0.10 0d s 06 — (srmo-gme) | ©6-35 X 3.18 345 | 755 | 3.83 | 2.05
CZB
1J 0.80 X 1.6 055 | 26 | 094 | — 3AP
czP omo-tom)| 635 X 3.18 4.40 | 755 | 3.83 | 1.575
2A 1.25X2.0 066 | 3.0 1.45 —
MHL 3APS 6.35 X 3.18 345 | 755 | 3.83 | 2.05
2B 1.6X3.2 1.5 4.4 1.8 —
0 T0X05 08 3 03 oz 2A 2.0X1.25 0.5 25 1.3 1.0
) . . ) ) ) .
=0 TF TLRH 3AW 6.3X 3.2 4.4 7.5 37 | 155
39 16 1.6 X 0.8 1.0 2.0 0.6 0.5
g5 3AP 6.3X3.2 215 | 755 | 383 | 27
3%
al
g R Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
a

@ KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



O\

Appendix B

KOA SPEER ELECTRONICS, INC.

standard soldering pad dimensions (continued)

The optimum soldering pad dimensions may differ
depending on soldering conditions, however, the

following land dimensions are generally recommended.

pad dimensions

Flat Type Components

I
I
Dimensions millimeters c :
Type Style |
Component Size A B C D :
1E 1.0X 05 0.5 1.3 0.6 0.4 :I Soldering Pad
1J 1.6 X0.8 0.5 2.0 0.9 0.75
U522 2A 2.0 X 1.25 0.5 2.5 1.45 1.0 ;: . _: Chip Component
2B 32X1.6 2.2 3.8 1.8 0.8
UR73 2A 2.0 X1.25 1.3 2.6 1.1 0.65
B 32X16 22 | 22 | 16 | 10 | current sense resistor—PSGIPSF
1E 1.0X 0.5 0.4 1.7 0.5 0.65 Dimensions inches (mm)
1J 1.6X0.8 0.5 2.5 0.9 1.0 Type| A B Cc D E F G H |
2A 2.0 X1.25 0.8 3.4 1.3 1.3
PSG4 | .078 | .370 | .220 | .146 | .031 | .031 | .307 | .035 | .138
2B 32X 1.6 1.2 4.6 1.8 1.7 (2725)| (2.0) | (94) | (5.6) | (3.7) | (0.8) | (0.8) | (7.8) | (0.9) | (3.5)
2H PSF4 | .024 | .142 | .116 | .059 | .020 | .024 | .142 | .028 | .059
UR73D [tomo-aome)| 50X 2.5 18 | 6.1 26 | 215 | |(1216)| (0.6) | (3.6) [(2.95)| (1.5) | (0.5) | (0.6) | (3.6) | (0.7) | (1.5)
2H
ooy 50X 25 33 | 61 | 25 | 14 . G R
3A PRI E | w
tomo.somgy)| 63 X 3.1 23 | 80 | 33 | 285 =5 l
A 4
3A X
gmoqomg)| 63X 3.1 46 | 80 | 32 | 17 3
UR73V 2A 2.0 X1.25 1.2 3.4 1.3 1.1
2B 32X1.6 2.2 4.2 1.6 1.0 ©
2A
tom-1am) 20X 3.1 06 | 34 | 13 | 14 | .
2A é»L—»A
(20m-36m) 2.0 X 3.1 0.8 3.4 1.3 1.3 ) B .
(1(x§~l?&n) 32X1.6 0.7 4.4 1.6 1.85 .
USRI =0 current sense resistor—CSR
(15m~16m) 3.2X16 0.9 44 16 1.75 Dimensions inches (mm)
2B
(18m-20m) 32X1.6 1.0 4.4 1.6 1.7 Type L w A B (&5 D E F G
2B .393 | .236 | .039 | .078 | .196 | .062 | .118 | .078 | .039
eomarm) | 32X 16 1.2 | 44 1 16 | 16 | 1CSR1| 300)| (6.0) | (10) | 2.0) | G0 | (1.6) | (3.0) | 2.0 | (1.0)
1H 0.6 X0.3 0.25-0.35|0.65-0.95/0.25-0.35| 0.2-0.3 CSR2 472 | .314 | .062 | .125 | .236 | .086 | .208 | .090 | .045
1E 10X05 051 173 051 061 (12.0)| (8.0) | (1.6) | (3.2) | (6.0) | (2.2) | (5.3) | (2.3) | (1.15)
1J 1.6 X0.8 1.0 3.0 1.2 1.0 CSR
NV73 | 2A 20X 1.25 12 | 40 | 1.0 | 14 ‘ L ;
NV73DL 2B 32X1.6 2.2 5.0 1.3 L N o LG
2E 32X25 2.2 5.0 2.2 1.4 | ‘
2 45X32 30 | 58 | 29 | 14 : |
W -[SE— A - - S -
2L 57X 5.0 45 | 75 | 47 | 15 : o
NV73DS 2L 6.1 X5.1 4.5 7.5 4.7 1.5 ‘ ! i ! .
L 6.3 X 3.15 3.4 7 34 | 18 Af“"""{' @ + { ol ‘ B
PS | pur—iy T 0
d 10.0 X 5.2 5.6 11 62 | 27 —— B
X
3F
&9
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19 &E
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KOA SPEER ELECTRONICS, INC. pad dimensions
resistor arrays—CN Chip Networks
Dimensions
Type Style (Component Size A B c D E F G |'_|'"|:|“'|:|"'|'_'|’\' Sogerns
L W B|W AI - Chip
CNN 2A 2.54 2.0 1.2 2.8 0.6 0.4 1.27 — — '

_Irl_ _ _I:l_ _ 'F‘:l- ) -l_:q_ -: Component

*n = number of resistors D :
c ,

L o—E

integrated passive devices—=S0IC, TSSOP, QSOP & SOT23

Chip Dimensions inches (mm) SOIC, TSSOP QSOP
Size A B c D E F ) |
NOB 028 050 094 098 287 150 D D D D D """"" D D D
0.7) (1.27) 2.4) (2.5) (7.3) (3.81) -
N14 028 050 094 098 287 300 E D
0.7) (1.27) (2.4) (2.5) (7.3) (7.62) ¢
N16 028 050 094 098 287 30 | | P o
0.7) (1.27) (2.4) (2.5) (7.3) (8.89)
Q16 012 025 050 180 280 175 »\ Al
(0.3) (0.63) (1.27) (4.56) (7.1) (4.45)
a0 012 025 050 180 280 225 SOT23
(0.3) (0.63) (1.27) (4.56) (7.1) (5.72) D
a4 012 025 050 180 280 275 .
(0.3) (0.63) (1.27) (4.56) (7.1) (6.99) b
035 037 055 031 1M —
Sor23 (0.9) (0.95) (1.4) (0.8) (3.6) ¢ D D J

*\AH B |

melf type components—RD41, RN41, RM41, VILT, CC

Dimensions millimeters
Type Style Solder Pad
Component Size A B C D —_ _
2A 2.0X1.25 13 | 13 2.0 13 A I R
RD41 2ES 12M 3.5X1.40 1.5 2.2 1.5 2.0 E B E A
s 2D 32X 155 15 | 22 | 15 | 20 I
1 1 1
cc 2E 25 59X22 2.0 3.0 3.0 4.0 o o R R B
2H 59X22 2.0 3.0 3.0 4.0 ! ! [ e | Area
8
3
85
30
H
ap
g g_ Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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KOA SPEER ELECTRONICS, INC. pad dimensions

other chips—RCS, RCT, RCU, RCW

Dimensions millimeters
Type A B -g_
RCS 4143 1416 v
RCT 2931 | 105125 A
RCU 2527 0.6:0.8
RCW 4.1-4.3 14-16

power chip inductor—LPC

Dimensions inches (mm) - B >
Tvpe D A
P A B c D | I
ST T T T T 7
.059 .201 .138 .071 T T
LPCA04S | (15 (5.1) (3.5) (1.8) : :
.075 217 102 .071 o 1 !
LPCA235 | (1.9 (5.5) (2.6) (1.8) ! :
114 .209 .185 .047 | [
LPC4545 | (7o) (5.3) 4.7) (1.2) — = )
|:| Solder pad
: T _: Chip Componment
g
TC
@o
4%
£E
orc
&8
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19 &‘E
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Appendix C

packaging - leaded components

KOA SPEER ELECTRONICS, INC.

axial tapings

Packaging & Q’ty . .
Straight Taping e Packaging (pcs) Weight (g) Packag ing
Type Name Type Name ] Style AMMO Reel AMMO Reel Net (1) AMMO Pack
(mm) eel eel 1000pcs (Symbol:A) Standard

MOS1/27 MOS1/2CT26 0.6 T26 2000 — 350 — 140
MOS1/2 MOS1/2CT52 0.6 T52 2000 5000 590 1400 250
MOS1 MOS1CT52 0.6 T52 2000 4000 810 1550 350
MOS1 MOS1CT526 0.6 T52 2000 4000 810 1550 350
MOS1C8 MOS1CT528 0.8 T52 2000 4000 810 1550 350
MOS1 MOS1CL52 0.8 L52 2000 4000 810 1550 350
MOS2 MOS2CT52 0.8 T52 1000 2000 910 1750 800
MOS2 MOS2CT521 0.8 T521 1000 — 910 — 800
MOS2 MOS2CL521 0.8 L521 1000 1000 910 950 800
MOS3 MOS3CL521 0.8 L521 500 — 775 — 1350
MOS3 MOS3CT521 0.8 T521 500 1000 775 1500 1350
MOS3 MOS3CT631 0.8 T631 1000 1000 1580 1600 1400
MOS3 MOS3CL631 0.8 L631 1000 1000 1580 1600 1400 i
SPR1/4” SPR1/4CT26 0.45 T26 2000 — 250 — 90 (2) Reel (Symbol: R)
SPR1/4 SPR1/4CT52 0.45 T52 2000 5000 340 850 140
SPR1/2 SPR1/2CT26 0.6 T26 2000 — 350 — 140
SPR1/2 SPR1/2CT52 0.6 T52 2000 5000 590 1400 250
SPR1/2 SPR1/2CL52 0.65 L52 2000 5000 590 1400 250
SPR1 SPR1CT52 0.8 T52 2000 4000 1140 2150 500
SPR1 SPR1CL52 0.8 L52 2000 4000 1140 2150 500
SPR2 SPR2CT52 0.8 T52 1000 2000 910 1750 800
SPR2 SPR2CT521 0.8 T521 1000 —_ 910 —_ 800
SPR2 SPR2CL521 0.8 L521 1000 1000 910 950 800
SPR3 SPR3CT521 0.8 T521 500 1000 765 1500 1350
SPR3 SPR3CL521 0.8 T521 500 —_ 775 —_ 1350
SPR3 SPR3CT631 0.8 T631 1000 1000 1580 1600 1400
SPR3 SPR3CL631 0.8 L631 1000 1000 1580 1600 1400
RF16 RF16CT26 0.45 T26 2000 — 220 — 90
RF16 RF16CT52 0.45 T52 2000 5000 340 800 150
RF25 RF25CT26 0.6 T26 2000 — 330 — 140
RF25 RF25CT52 0.6 T52 2000 5000 500 1300 230
RF50 RF50CT52 0.6 T52 2000 4000 660 1320 310
RF1 RF1CT52 0.8 T52 2000 4000 1080 2050 500
RF2 RF2CT521 0.8 T521 500 1000 700 1420 1300
RF2 RF2CT631 0.8 T631 1000 — 1410 — 1350
Z16 Z16CT26 0.45 T26 5000 — 615 —_ 110
Z16 Z16CT52 0.45 T52 3000 5000 530 920 150
Z25 Z25CT26 0.6 T26 2000 — 410 — 180
Z25 Z25CT52 0.6 T52 2000 5000 530 1400 240
J1/6Z J1/6ZCT26 0.5 T26 2000 — 230 — 90
J1/6Z J1/6ZCT52 0.5 T52 2000 5000 320 950 130
J1/4z J1/4ZCT26 0.6 T26 2000 — 320 — 130
J1/4Z2 J1/4ZCT52 0.6 T52 2000 5000 460 1310 190
JL5 JL5CT26 0.5 T26 5000 — 420 — 75
JL5 JL5CT52 0.5 T52 5000 — 680 — 120
JL6 JL6CT26 0.6 T26 5000 —_ 515 —_ 100
JL6 JL6CT52 0.6 T52 5000 1000 815 —_ 160
JL8 JL8CT52 0.8 T52 — 10000 — 3054 305
LP1/8 LP1/8CT26 0.65 T26 2000 — 410 — 170
LP1/8 LP1/8CT52 0.65 T52 2000 —_ 580 —_ 260
LP1/16 LP1/16CT26 0.5 T26 4000 — 450 — 100
LP1/16 LP1/16CT52 0.5 T52 4000 — 630 — 150
CFs1/4 CFS1/4 CT26 0.45 T26 5000 — 615 — 110
CFS1/4 CFS1/4 CT52 0.45 T52 3000 5000 530 920 150
CF1/4 CF1/4 CT26 0.6 T26 2000 —_ 410 —_ 180 *1: The same taping
CF1/4 CF1/4 CT52 0.6 T52 2000 5000 530 1400 240 applicable also to MOX.
CFB1/2 CFB1/2 CT52 0.7 T52 2000 4000 1110 2280 520 *2: The same taping
CFS1/2 CFS1/2 CT26 0.6 T26 2000 — 525 — 230 applicable also to MOSX.
SDT101A SDT101AXCT26 0.4 T26 2000 — 350 — 75 *3: The same taping
SDT101A SDT101AXCT52 0.4 T52 2000 — 470 — 150 applicable also to SPRX.
SDT101B SDT101BXNT52 0.4 T52 — 2000 — 410 150

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/18
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Appendix C

KOA SPEER ELECTRONICS, INC.

axial tapings

packaging - leaded components

Packaging & Q’ty . Packaain
Straight Taping L::d Packaging (pcs) Weight (g) (1 )aA(:n Maogp a ckg
7 L WEDLELD e Sl AMMO | Reel | AMMO | Reel |, 03‘:; s | (Symbol:A) Standard
CFSs1/2 CFS1/2 CT52 0.6 T52 2000 4000 640 1500 290
CFPS1/4 CFPS1/4 CT26 0.45 T26 5000 — 615 — 100
CFPS1/4 CFPS1/4 CT52 0.45 T52 3000 —_ 530 — 150
CFP1/4 CFP1/4 CT26 0.6 T26 2000 — 410 — 180
CFP1/4 CFP1/4 CT52 0.6 T52 2000 5000 530 1400 240
CFP1/4 CFP1/4 CL52 0.65 L52 2000 — 530 — 240
CFPS1/2 CFPS1/2 CT26 0.6 T26 2000 —_ 525 — 230
CFPS1/2 CFPS1/2 CT52 0.6 T52 2000 4000 640 1500 290
MFS1/4** MFS1/40CT26 0.45 T26 3000 —_ 350 — 90
MFS1/4 MFS1/40CT52 0.45 T52 3000 — 500 — 120
MFS1/2 MFS1/20CT26 0.6 T26 2000 — 360 — 160
MFS1/2 MFS1/20CT52 0.6 T52 2000 5000 500 1300 215
MF1/4 MF1/40CT26 0.6 T26 2000 —_ 360 — 160
MF1/4 MF1/40CT52 0.6 T52 2000 5000 500 1300 215 .
MF1/2 MF1/20CT52 0.6 T52 2000 4000 900 2000 360 (2) Reel (Symbol: R)
MFP1/4 MFP1/40CT26 0.6 T26 2000 — 450 — 250
MFP1/4 MFP1/40CT52 0.6 T52 2000 5000 470 1400 250
MFP1/2 MFP1/20CT52 0.6 T52 2000 4000 950 2010 430
RNS1/4 RNS1/40CT52 0.6 T52 2000 4000 600 1550 440
RNS1/8 RNS1/80CT26 0.6 T26 2000 — 400 — 180
RNS1/8 RNS1/80CT52 0.6 T52 2000 5000 600 1550 220
RNS1/2 RNS1/20CT52 0.6 T52 2000 4000 1100 2150 500
RNS1 RNS10CT521 0.8 T521 500 1000 750 2100 1500
RCR16 RCR16 CT26 0.45 T26 5000 — 500 — 100
RCR16 RCR16 CT52 0.45 T52 3000 — 450 — 150
RCR25 RCR25 CT26 0.6 T26 2000 — 390 - 180
RCR25 RCR25 CT52 0.6 T52 2000 — 520 — 240
RCR25EN RCR25EN CT26 0.6 T26 2000 — 390 — 180
RCR25RN RCR25EN CT52 0.6 T52 2000 — 520 — 240
RCR50 (+) RCR50(+) CT52 | 0.7 T52 2000 3000 1050 1630 520
RCR50EN RCR50ENCT52 | 0.7 T52 2000 3000 1050 1630 520 T-Type
RCR60 RCR60 CT52 0.7 T52 2000 3000 1050 1630 520
RCR75 RCR75 CT52 0.8 T52 1000 — 830 — 800 M MM
RCR100 RCR100 CT521 0.8 T521 500 —_ 750 — 1400 % | Ll vesuax
RCR100 RCR100 CT631 0.8 T631 1000 — 1450 — 1400 3 c?
RK1/4 RK1/40CT26 0.6 T26 2000 — 360 — 250 : e T
RK1/4 RK1/48CT52 0.6 T52 2000 5000 500 1300 250 !
RK1/2 RK1/20CT52 0.6 T52 2000 4000 900 — 380
RK1 RK1O0CT521 0.8 T521 500 — 700 — 1340 ‘l
PCF1/2 PCF1/2 CT52 0.7 T52 — 2000 — 1140 450 Mo T e
PCF1 PCF1 CT631 0.8 T631 — 1000 — 1530 1270 W
PCF2 PCF2 CT631 0.8 T631 — 500 — 1340 2160 A
HPC1/2 HPC1/2 CT52 0.8 T52 1000 2000 800 1440 600
HPC1 HPC1 CT631 0.8 T631 — 1000 — 1440 1170
CWw1/4 CW1/4 CT26 0.45 T26 2000 — 460 — 150
CWw1/4 CW1/4 CT52 0.45 T52 3000 —_ 690 — 150
Cw1/2 CW1/2 CT52 0.6 T52 2000 — 570 — 250
cwi1* CW1 CT52 0.8 T52 1000 — 580 — 650
cw2* CW2 CT52 0.8 T52 1000 — 780 — 950
cw2+ CW2 CT521 0.8 T521 1000 — 790 — 950
cwa* CW3 CT521 0.8 T521 500 — 740 — 1780
cw3* CW3 CT631 0.8 T631 500 — 750 — 1780
CW1s CW1S CT52 0.6 T52 2000 —_ 570 — 250
CWFS23 CWFS23 CT52 0.8 T52 1000 — 780 — 950
CWFS35 CWFS35CT521 0.8 T521 500 — 740 —_— 1780
OT.C.R. * 4 The same taping applicable also to CW-P, CW-X and CW-H
** +0.1% and +0.25% not available in reel packaging
T-Type L-Type
f Dimensions (mm) Dimensions (mm)
Pa;'t‘;?éng w o A | 111y | Accumuiated Type Hz W d [ h,h,
U Tolerance , 1 OL52 255 0.8
T26° 2697 | 5.00+0.3 | 39+1.0 | 0.2Max.® | 250.0+3mm/Px50 MOS - B 382 1.20~1.45 o8
26 t(‘) 5.00+0.3 39+1.0 1.0Max. 100.0+2mm/Px20 1/20152 26.0 1.17~1.40 0.65
i -5 1 0OL52 25. . I hy=h, |
T52 52+1 | 5.08+0.38 | 65+1.0 | 1.0Max. | 101.6z2mm/Px20 spR® 1 B ng1 38.8 120145 8'3 e
T521 52+1 |10.16+0.80 | 65+1.0 1.0Max. 203.2+3mm/Px20 3 oOlL631 425 0.8 'U
T631 63+1 [10.16+0.80 — 1.0Max. 203.2+3mm/Px20 CFP 1/400152 H1:24.5+1 1.17~1.4 0.65 TC
CW 1/20L52 26.0 1.05~1.35 0.6 @0
*5 Applied to CFS1/4 (CFPS1/4) T26 Only CW 1 oOL52 275 1.20~1.40 0.8 go
*6 Contact us for LP and SDT series X 1]
3k
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/28/18 gug
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Appendix C

packaging - leaded components

KOA SPEER ELECTRONICS, INC.

radial tapings (mm)
VT 12.7+0.5 VT 12.7+1.0 VTE 12.7+1.0
& QT 3
5.0:0.5 | | o 5005 ([, o
I } e 25+ 83T || Wi | e
{ ( i
<( AR \ % i B (( A \ 7
O QT | (oo o) |RZaantey)
5 ! T . Z
12.7:0.3 ES 40403 12.7+0.3 g 4.0:0.2 12.7:0.3 H 4.0:0.3
- =
Radial Radial | AMMO | Reel | Weight Radial Radial | AMMO | Reel | Weight Radial Radial | AMMO | Reel | Weight
Type Name | Lead od | (pcs) (pcs) | g/AMMO | Type Name | Lead od | (pcs) (pcs) | g/AMMO | Type Name | Lead od | (pcs) (pcs) | g/AMMO
MFS1/20CVT 0.6 2000 | 2500 750 |MFS1/40CVT 0.45 3000 | 3000 620 |MFS120CVTE 0.6 2000 | 2500 750
MF1/40CVT 0.6 2000 | 2500 750 |CFS1/4CVT 0.45 3000 | 3000 720  |MF1/40CVTE 0.6 2000 | 2500 750
RNS1/80CVT 0.6 2000 | 2500 750 |SPR1/4CVT* 0.45 3000 | 3000 720  |RNS1/8CCVTE 0.6 2000 | 2500 750
J1/4Z CVT* 0.6 2000 | 2500 670 MOS1/2 CVTE 0.6 2500 | 2500 930
CF1/4 CVT 0.6 2000 | 2500 720 SPR1/2 CVTE 0.6 2500 | 2500 930
CFS1/2 CVT 0.6 2000 | 2500 800 CF1/4 CVTE 0.6 2500 | 2500 900
CFP1/4 CVT* 0.6 2000 | 2500 720 CFS1/2 CVTE 0.6 2500 | 2500 1000
CFPS1/2 CVT* 0.6 2000 | 2500 800 RF25 CVTE 0.6 2000 | 2500 750
RF25 CVT* 0.6 2000 | 2500 750
VTP 12.7+0.5 VTF 12.7+0.5
5.0+05 i 5.0+0.5 ::
(Q ‘ « e << o0 Jan) ﬁ\« =3
)C) C) C‘% ) o )\J N\ k‘r< ) °
> > e Radial Radial | AMMO | Reel | Weight <
| Type Name | Lead od | (pcs) (pcs) | g/AMMO {
12.7:0.3 g 4403 CW1/2 CVTP* 0.6 2000 — 750 12.7+0.3 g 420.3
- CWw1 CVTP* 0.8 1000 — 740 -
Radial Radial | AMMO | Reel | Weight CW2 CVTP* 0.8 1000 — 1080 Radial Radial | AMMO | Reel | Weight
Type Name | Lead od | (pcs) (pcs) | 9/AMMO |J1/4Z CVTP* 0.6 2000 2500 670 | Type Name | Lead od | (pcs) (pcs) | g/AMMO
MOS1/2 CVTP 0.6 2000 | 2500 740 |MF1/40CVTP 0.6 2000 | 2500 750 |SPR2CVTF 0.8 1000 — 1080
MOS1 CVTP 0.6 1500 — 1110 |RNS1/80CVTP 0.6 2000 | 2500 750 |MOS2CVTF 0.8 1000 — 1060
MOS2 CVTP 0.65 1000 — 1080 |CF1/4 CVTP 0.6 2000 | 2500 740
SPR1/2 CVTP 0.6 2000 | 2500 740 |CFS1/2 CVTP 0.6 2000 | 2500 800
SPR1 CVTP 0.6 1000 — 740 |CFP1/4 CVTP 0.6 2000 | 2500 740
SPR2 CVTP 0.65 1000 — 1080 |CFPS1/2 CVTP 0.6 2000 | 2500 800
MFS1/20CVTP 0.6 2000 | 2500 750 |RF25CVTP 0.6 2000 | 2500 750
MT 12.7+0.3 M HT 12.7:03 FT 25.4+1.0
50704 635510 50197 ; | 6:35£1.0 _,,4,,,ﬁ ‘,,,4,,,j
‘ ‘ R R
i i | I | I
O (O S}C?Z gi? SRR IO S T
., 3 J GiJ
g 5.0£0.5 g ‘ ‘
<5 5\% <‘ : : ‘ 3\% 200 B
N > Vb B Co-——4CD &) o \ 3
N N 1 H iORE i 3 E
l l o
127205 0450r0.5 [l 10k 40203 / 127403 12703 04.0£0.2
Radial Radial | AMMO | Reel | Weight Radial Radial | AMMO | Reel | Weight Radial Radial | AMMO | Reel | Weight
Type Name | Lead od | (pcs) (pcs) | g/AMMO | Type Name | Lead od | (pcs) (pcs) | g/AMMO | Type Name | Lead od | (pcs) (pcs) |g/AMMO
MFS1/40CMT 0.45 3000 — 620 |CFS1/4 CMHT 0.45 3000 — 720 |BPR26 CFT 0.6 500 — 790
0 CFS1/4 CMT 0.45 3000 | 3000 720  |CFPS1/4 CMHT 0.6 3000 — 720 |BPR58 CFT 0.8 500 — 1940
-0 CFPS1/4 CMT 0.45 3000 | 3000 720 |RF16 CMHT 0.45 3000 — 240
?hg J1/6Z CMT 0.5 2000 — 450
9, 3 OT.C.R. * The insulated coating on the lead wire is not available.
3 % Also for MOSX, SPRX types, radial taping in the same shape as MOS, SPR types is applicable.
0
(1
ag’ Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/13/17
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Appendix C

packaging - leaded components

KOA SPEER ELECTRONICS, INC.

radial tapings (mm)
TBA (4pin-10pin) TPA (4pin-9pin) TUA (10pin)
RKC: A=6.5, P=38.1 P+1.0
A:RKL5.08MAX. 25.4£1.0 A:RKL5.08MAX. 25.4+1.0 RKL: A=5.08, P=25.4 -
RKC6.5MAX. RKC6.5MAX. ><77
. 2
-J ZEE < A ~
v\-rm-nrw—rv—ﬁ-J 27878 ATATArEE 42040 N aa 3 T
2.5420.3 § ; i‘i 2.5450.3 2 S § 254403
1 Y X
) Jar) (T r\/\lg §<( r‘h”» vnm/\lm 5) : :
3 | oD @ & M fan) ol o a
% v u\ \\V ); ) NP Q \K Y > S E - é D 7.1
0.5 g "
-3920. 6.35+0.5 ©
12.7:0.3 4.0:0.3 12.70.3 4003 6.35:0.7 04.0:0.3
12.7+0.3
Radial AMMO Weight Radial AMMO Weight Radial AMMO Weight
Type Name (pcs) g/AMMO Type Name (pcs) g/AMMO Type Name (pcs) g/AMMO
RKC TBA 1000 850(9Pin) RKC TPA 1000 800(9Pin) RKCTUA 1000 850(9Pin)
RKLTBA 1000 850(9Pin) RKLTPA 1000 800(9Pin) RKLTUA 1000 850(9Pin)
GT
| ° |
\ |
© P (wW-vawoNLy) | A
| ‘
‘ \ \
[ T
J -
/ y
2
- | - - g
04+0.2
Radial Radial AMMO Weight
Type Name Lead od (pcs) g/AMMO o Po . Ho KU
MOS1/2CGT 0.6 2000 740 5+0.5 12.7+1.0 12.7+0.3 6.5'3° 16+0.5 12
MOS1CGT 0.8 1000 730 6.5%° 145
MOS1CGT4 0.8 1000 700 4.0%5° )
MOS2CGT 0.8 500 580 75498 7590 19+0.7
MOS2CGT4 0.8 500 560 30+1.0 15203 4070 7.5
MOS3CGT 0.8 500 910 8.57%° 21
MOS3CGTS' 0.8 500 910 7.5+0.5 5.5+1.0 19+1.0
SPR1/2CGT 0.6 2000 740 5+0.5 12.7+1.0 12.7+0.3 6.573° 16+0.5 12
SPR1CGT 0.8 1000 770 6.5%° 14.5
SPR2CGT 0.8 500 540 75138 30+1.0 1520.3 75%° 19+0.7 175
SPR3CGT 0.8 500 910 8.5%" )
CFP1/4CGT 0.65 2000 720 5+0.5 12.7+1.0 12.7+0.3 6.5%° 16+0.5 12
CFPS1/2CGT 0.8 1500 600 5+0.5 12.7+1.0 12.7+0.3 6.58° 16+0.5 12
CW1HCGT 0.8 1000 920
RF50CGT 0.8 1000 730 6.574° 14.5
RF1CGT 0.8 1000 770 108
RE2CGT o8 00 1820 7.5%0% 30+1.0 15+0.3 85T’ 19+0.7 51
CW2CGT 0.8 500 1080 75%° 17.5
CW3CGT 0.8 500 1820 8557 21
oT.C.R.

Also for MOSX, SPRX types, radial taping in the same shape as MOS, SPR types is applicable. 'Sprocket hole position is different from above image. Please contact KOA.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/18
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Appendix C

packaging - leaded components

KOA SPEER ELECTRONICS, INC.

forming (hot available taping)

Forming Style Forming Type Name Forming Dimension (mm) g,vfl’gl.,ght Basic Unit Straight Type Name
pcs | (pcs)
P+1 | H3+1orH5 | H4x10rH6 d
L Forming CW?1/2CL10A (CW1SCL10A) 10.0 5.3 4.5 0.6 24 2000 | CW1/2 (CW1S)
CW1CL12.5A (CW1PCL12.5A) (CW1HCL12.54) | 12.5 6.5 4.0 0.8 56 2000 | CW1 (CW1P) (CW1H)
- CW1CL15A (CW1PCL15A) (CW1HCL15A) 15.0 5.3 4.5 0.8 56 2000 |CW1 (CW1P) (CW1H)
° 0 CW2CL15A (CW2PCL15A) (CW2HCL15A) | 15.0 7.0 45 0.8 84 2000 | CW2 (CW2P) (CW2H)
] . CW2CL20A (CW2PCL20A) (CW2HCL20A) | 20.0 8.0 4.5 0.8 84 2000 | CWw2 (CW2P) (CW2H)
* / CWB3CL20A (CW3PCL20A) (CW3HCL20A) | 20.0 8.0 4.0 0.8 160 1000 | CW3 (CW3P) (CW3H)
. T ‘ CWB3CL25A (CW3PCL25A) (CW3HCL25A) | 25.0 7.0 45 0.8 160 1000 | CW3 (CW3P) (CW3H)
OMAX. CW5CL30A 30.0 8.5 4.5 0.8 524 500 |CW5
CW5CL35A 35.0 55 4.5 0.8 524 500 |CW5
MOS1/2CL10A (MOSX1/2CL10A) 10.0 5.3 4.0 0.6 23 2000 |MOS1/2 (MOSX1/2)
MOS1CL12.5A (MOSX1CL12.5A) 12.5 7.0 4.0 0.8 31 2000 | MOSH1 (MOSX1)
MOS1CL15A (MOSX1CL15A) 15.0 6.5 4.0 0.8 31 2000 | MOSH (MOSX1)
MOS2CL15A (MOSX2CL15A) 15.0 7.0 4.0 0.8 71 2000 | MOS2 (MOSX2)
MOS2CL20A (MOSX2CL20A) 20.0 9.0 4.0 0.8 71 2000 | MOS2 (MOSX2)
MOSS3CL20A (MOSX3CL20A) 20.0 8.0 4.0 0.8 146 1000 | MOS3 (MOSX3)
MOSS3CL25A (MOSX3CL25A) 25.0 7.0 4.0 0.8 146 1000 | MOS3 (MOSX3)
MOS5CL30A (MOSX5CL30A) 30.0 8.5 4.0 0.8 524 500 | MOS5 (MOSX5)
MOS5CL35A (MOSX5CL35A) 35.0 5.5 4.0 0.8 524 500 | MOS5 (MOSX5)
SPR1/2CL10A  (SPRX1/2CL10A) 10.0 5.3 4.0 0.6 23 2000 |SPR1/2 (SPRX1/2)
SPR1CL12.5A (SPRX1CL12.5A) 12.5 6.5 4.0 0.8 54 2000 | SPR1 (SPRX1)
SPR1CL15A (SPRX1CL15A) 15.0 5.3 4.0 0.8 54 2000 | SPR1 (SPRX1)
SPR2CL15A (SPRX2CL15A) 15.0 7.0 4.0 0.8 71 2000 | SPR2 (SPRX2)
SPR2CL20A (SPRX2CL20A) 20.0 9.0 4.0 0.8 71 2000 | SPR2 (SPRX2)
SPR3CL20A (SPRX3CL20A) 20.0 8.0 4.0 0.8 141 1000 | SPR3 (SPRX3)
SPR3CL25A (SPRX3CL25A) 25.0 7.0 4.0 0.8 141 1000 | SPR3 (SPRX3)
SPR5CL30A (SPRX5CL30A) 30.0 8.5 4.0 0.8 456 500 |SPR5 (SPRX5)
SPR5CL35A (SPRX5CL35A) 35.0 5.5 4.0 0.8 456 500 | SPR5 (SPRX5)
RCR50(+)CL15A 15.0 5.3 45 0.7 34 2000 | RCR50 (+)
RCR50ENCL15A 15.0 5.3 4.5 0.7 34 2000 | RCR50EN
RCR60CL15A 15.0 5.3 4.5 0.7 34 2000 | RCR60
RCR75CL15A 15.0 7.0 4.5 0.8 69 2000 | RCR75
RCR100CL25A 25.0 7.0 4.0 0.8 142 1000 | RCR100
RK1/40CL10A 10.0 5.3 4.5 0.6 23 1000 | RK1/4
RK1O0CL20A 20.0 8.8 4.5 0.8 146 1000 RK1
CFP1/4CL10A 10.0 6.5 4.5 0.65 23 1000 | CFP1/4
CFPB1/2CL12.5A 12.5 6.5 4.5 0.65 44 1000 | CFPB1/2
RF25CL10A 10.0 5.35 5.0 0.6 23 2000 | RF25
RF50CL12.5A 12.5 6.0 5.2 0.6 29 2000 | RF50
RF50CL15A 15.0 6.0 5.3 0.6 29 2000 | RF50
RF1CL12.5A 125 6.5 4.8 0.8 46 2000 RF1
RF1CL15A 15.0 5.3 4.5 0.8 46 2000 RF1
RF1CL20A 20.0 5.3 4.5 0.8 46 2000 | RF1
RF2CL20A 20.0 8.0 5.0 0.8 141 1000 | RF2
RF2CL25A 25.0 7.0 4.5 0.8 141 1000 | RF2
U Forming fﬁ MFS1/40CU - 55Max. | 15.0¢1.0 | 0.45 14 2000 | MFS1/4
= CFS1/4CU - 5.5Max. 15.0+1.0 0.45 12 2000 |CFS1/4
U Forming MF1/40CU - 9.5Max. 28.0+3.0 0.6 23 2000 | MF1/4
o MFP1/40CU - 9.5Max. | 28.0+3.0 | 0.6 23 2000 | MFP1/4
RK1/40CU - 9.5Max. 30.0+3.0 0.6 23 1000 | RK1/4
< CF1/4CUCL - 10.0Max. 10.0+1.0 0.6 23 1000 | CF1/4
CFS1/2CU - 9.5Max. 30.0+3.0 0.6 44 1000 | CFS1/2
U Forming MOS1CU (MOSX1CU) - 19.5£.3.0 | 15.0Min. | 0.8 23 1000 |MOS1  (MOSX1)
MOS2CU (MOSX2CU) - 22.0+£3.0 15.0Min. 0.8 71 1000 | MOS2 (MOSX2)
e MOS3CU (MOSX3CU) - 25.0+3.0 15.0Min. 0.8 146 1000 | MOS3 (MOSX3)
SPR1CU (SPRX1CU) - 19.5+3.0 15.0Min. 0.8 54 1000 | SPR1 (SPRX1)
o SPR2CU (SPRX2CU) - 22.0+3.0 15.0Min. 0.8 93 1000 | SPR2 (SPRX2)
* SPR3CU (SPRX3CU) - 25.0£3.0 | 15.0Min. | 0.8 141 1000 |[SPR3  (SPRX3)
UCL Forming MOS1CUCL (MOSX1CUCL) - 13.0+1.0 3.5+1.0 0.8 23 1000 | MOS (X)1
Im MOS2CUCL (MOSX2CUCL) - 14.5+1.0 35+1.0 | 0.8 71 1000 | MOS (X)2
T MOS3CUCL (MOSX3CUCL) - 20.0Max. 4.0+1.0 0.8 146 1000 | MOS (X)3
OT.C.R.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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Appendix C

packaging - leaded components

KOA SPEER ELECTRONICS, INC.

forming (hot available taping)

Forming Style Forming Type Name Forming Dimension (mm) Weight | Basic Unit Straight Type Name
g/100pcs (pcs)
P+1 H1 H2 e Max. d
M Forming MFS1/40CM5F 5.0 - 5.0+1.0 2.0 0.45 14 2000 MFS1/4
MFS1/40CM5R 5.0 | 10.0+1.0 - 2.0 0.45 14 2000 MFS1/4
MFS1/40CM5W 5.0 - 15.0 2.0 0.45 14 2000 MFS1/4
MFS1/20CM10R 10.0 - 5.0+1.0 2.0 0.6 23 2000 MFS1/2
MF1/40CM10F 10.0 - 5.0+1.0 2.0 0.6 23 2000 MF1/4
MF1/40CM12.5R 12.5 | 10.0+1.0 - 2.0 0.6 23 2000 MF1/4
MF1/20CM12.5R 12,5 | 10.0+1.0 - 2.0 0.6 41 2000 MF1/2
MF1/20CM15R 15.0 | 10.0+1.0 - 2.0 0.6 41 2000 MF1/2
MFP1/40CM10F 10.0 - 5.0+1.0 1.7 0.6 24 2000 MFP1/4
MFP1/40CM12.5R 12.5 | 10.0+1.0 - 1.7 0.6 24 2000 MFP1/4
MFP1/20CM12.5R 12.5 | 10.0+1.0 - 2.0 0.6 41 2000 MFP1/2
MFP1/20CM15R 15.0 | 10.0+1.0 - 2.0 0.6 41 2000 MFP1/2
RCR16CM5F 5.0 - 5.0+1.0 2.0 0.45 14 2000 RCR16
RCR25CM10F 10.0 - 5.0+1.0 2.0 0.6 23 2000 RCR25
RCR25ENCM10F 10.0 - 5.0+1.0 2.0 0.6 23 2000 RCR25EN
RCR50(+)CM15F 15.0 - 5.0+1.0 2.0 0.7 40 2000 RCR50
RCR50CM15F 15.0 - 5.0+1.0 2.0 0.7 40 2000 RCR50+
RCR60CM15F 15.0 - 5.0+1.0 2.0 0.7 40 2000 RCR60
RCR100CM20E 20.0 - 4.6+1.0 2.0 0.8 120 1000 RCR100
RK1/40CM10F 10.0 - 5.0+1.0 1.7 0.6 21 1000 RK1/4
RK1/40CM10R 10.0 - 10.0+1.0 1.7 0.6 21 1000 RK1/4
RK1/40CM12.5R 12.5 - 10.0+1.0 1.7 0.6 23 1000 RK1/4
RK1/20CM15F 15.0 - 5.0+1.0 2.0 0.6 40 1000 RK1/4
RK1/20CM12.5F 125 - 5.0+1.0 2.0 0.6 37 1000 RK1/2
RK1/20CM15R 15.0 - 10.0+1.0 2.0 0.6 37 1000 RK1/2
CFS1/4CM5F 5.0 | 5.9+1.0 5.0+1.0 15 0.45 12 2000 CFS1/4
CF1/4CM10H 10.0 | 6.0+1.0 4.8+1.0 1.7 0.6 23 1000 CF1/4
CF1/4CM12.5H 125 | 6.0+1.0 4.8+1.0 1.7 0.6 23 1000 CF1/4
CFB1/2CM12.5K 125 | 7.0+1.0 5.0+1.0 1.7 0.7 44 1000 CFB1/2
CFS1/2CM10H 10.0 | 6.0+1.0 4.8+1.0 1.7 0.6 26 1000 CFS1/2
CFPS1/4CM5F 5.0 | 5.9+1.0 5.0+1.0 15 0.45 12 2000 CFPS1/4
CFP1/4CM10H 10.0 | 6.0+1.0 4.8+1.0 1.7 0.6 23 1000 CFP1/4
CFPB1/2CM12.5K 125 ] 7.0+1.0 5.0+1.0 2.0 0.7 44 1000 CFB1/2
J1/6ZCM7.5H 75 - 5.0*3° 1.5 0.5 5 1000 | J1/6Z
J1/4ZCM10H 10.0 - 5.0+3° 15 0.6 9 1000 J1/4z
RF16CM5F 5.0 - 5.0+1.0 2.0 0.45 12 2000 RF16
RF25CM10X 10.0 | 16.0+1.0 | 14.8+1.0 15 0.6 23 2000 RF25
RF50CM12.5E 125 - 4.5+1.0 1.5 0.6 29 2000 RF50
RF1CM15F 15.0 - 5.0+1.0 1.5 0.8 46 2000 RF1
MO1/2CM15F (MOX1/2CM15F) 15.0 - 5.0+1.0 2.0 0.7 40 2000 MO1/2  (MOX1/2)
MO1CM15S (MOX1CM15S) 15.0 - 11.5+1.5 2.0 0.8 75 2000 MO1 (MOX1)
MO2CM20E (MOX2CM20E) 20.0 - 4.6+1.0 2.0 0.8 120 1000 MO2 (MO2)
MO2CM25C (MOX2CM25C) 25.0 - 3.5+1.0 2.0 0.8 120 1000 MO2 (MOX2)
MOS1/2CM10C  (MOSX1/2CM10C) | 10.0 - 3.5+1.0 2.0 0.6 23 2000 MOS (X) 1/2
MOS1/2CM10F (MOSX1/2CM10F) | 10.0 - 5.0+1.0 2.0 0.6 23 2000 MOS (X) 1/2
MOS1CM12.5C (MOSX1CM12.5C) | 12.5 - 3.5+1.0 2.0 0.8 31 2000 MOS (X) 1
MOS1CM12.5D (MOSX1CM12.5D) | 12.5 - 4.0+1.0 2.0 0.8 31 2000 MOS (X) 1
MOS1CM15F (MOSX1CM15F) 15.0 - 5.0+1.0 2.0 0.8 31 2000 MOS (X) 1
MOS1CM15J (MOSX1CM15J) 15.0 - 6.3+1.0 2.0 0.8 31 2000 MOS (X) 1
MOS1CM15S (MOSX1CM15S) 15.0 - 11.0+1.0 2.0 0.8 31 2000 MOS (X) 1
MOS2CM15C (MOSX2CM15C) 15.0 - 3.5+1.0 2.0 0.8 71 2000 MOS (X) 2
MOS2CM15E (MOSX2CM15E) 15.0 - 4.5+1.0 2.0 0.8 71 2000 MOS (X) 2
MOS2CM16D (MOSX2CM16D) 16.0 - 4.0+1.0 2.0 0.8 71 2000 MOS (X) 2
MOS2CM20D (MOSX2CM20D) 20.0 - 4.0+1.0 2.0 0.8 71 2000 MOS (X) 2
MOS2CM20U (MOSX2CM20U) 20.0 - 13.5+1.5 2.0 0.8 71 2000 MOS (X) 2
MOS3CM20E (MOSX3CM20E) 20.0 - 4.6+1.0 2.0 0.8 120 1000 MOS (X) 3
MOS3CM26E (MOSX3CM26E) 26.0 - 4.7+1.0 2.0 0.8 120 1000 MOS (X) 3
MOS5CM30U (MOSX5CM30U) 30.0 - 13.0+1.0 2.0 0.8 456 500 MOS (X) 5
SPR1/2CM10F 10.0 - 5.0+1.0 2.0 0.6 23 2000 SPR1/2
SPR1CM12.5D 125 - 4.0+1.0 2.0 0.8 44 2000 SPR1
SPR1CM15F 15.0 - 5.0+1.0 2.0 0.8 44 2000 SPR1
SPR2CM15E 15.0 - 4.5+1.0 2.0 0.8 71 2000 SPR2
SPR3CM20E 20.0 - 4.6+1.0 2.0 0.8 120 1000 SPR3
SPRX1/2CM10F 10.0 - 5.0+1.0 2.0 0.6 23 2000 SPRX1/2
SPRX1CM12.5D 12.5 - 4.0+1.0 2.0 0.8 44 2000 SPRX1
SPRX1CM15F 15.0 - 5.0+1.0 2.0 0.8 44 2000 SPRX1
SPRX2CM15E 15.0 - 4.5+1.0 2.0 0.8 71 2000 SPRX2
SPRX3CM20E 20.0 - 4.6+1.0 2.0 0.8 120 1000 SPRX3
OT.C.R.
T
TC
@o
P
4%
-1
'E c
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/15/18 gug
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Appendix C

KOA SPEER ELECTRONICS, INC.

Mminimum ordered quantity

packaging - leaded components

Chip Components
RK73B, RK73H| 1F-~W3A2 1,000 — 0 NV73,NV73DL|  1J-2L 1,000 — o
RK73G 1H~2B 1,000 — 0 NV73DS oL 500 — 0
RK73Z 1F-W3A 1,000 — 0 RCU 100 — 0
RN73R, RN73H|  1E~2E 200 — 0 RCT 100 — 0
WK73, WU73 1E~3A3 1,000 — 0 RCS 100 — 0
WG73 RCW 100 — 0
XR73 1H, 1E 1,000 — o
SR73 1H-W3A2 1,000 —_ 0 Please refer to product pages for taping quantities.
UR73, UR73D, 1E~3A 1,000 — o
UR73V, UR73VD
HV73 1J~3A 1,000 — 0 Discrete Components
SG73,SG73P, | 1E~-W3A 1,000 — o
i:l::’zj,slgzsﬂ 100 — o Type Basic Unit/Bag Taping
] 2, 22l S1/4 2,000 0
TLR, TLRH 22BE§\/2vfi'23H'L\\/\\//\,I' 100 - o CF (CFP) 1/4, B1/2, S1/2 1,000 0
SAP, 3APS \F (VEP S1/4 2,000 o
SL, SLN, SLP wog?'vcli,zé, 5 100 - 0 (MFP) S1/2, 1/4, 1/2 1,000 0
oL ] o — 5 RNS 1/8-1 1,000 0
coR " 100 — 5 RK 1741 1,000 0
BLR 1 100 100 0 16,25 2,000 0
72 G 100 100 o RCR 50, 50+, 60, 75 2,000 0
2ES 2,000 40,000 0 100 1,000 N
RD41 oE 2.000 10,000 5 172 3,000 0
2A 5,000 50,000 0 HPC g 1,000 0
2ES 2,000 40,000 o) 2,3 1,000 -
L] 2D 2,000 36,000 0 ) 500 —
2E, 2H 2,000 10,000 o) g 2,000 0
a1 2D 2,000 36,000 0 — ; 1;%(;0 8
2H 2,000 10,000 o
12M 2,000 40,000 0 RE 16~1 2,000 0
oo 25 2,000 10,000 0 2 1,000 0
172 1,000 10,000 — s 2,000 0
CPCN 1, 2N, 2NS 1,000 5,000 — ez 2,000 0
5 200 2000 — MOS (MOSX) 3,10, 2U 1,000 0
RF73 1J-3A 200 — o > 500 —
NT73 1J-2B 200 — o) 14 2,000 o
LT73, LT73V 2A, 2B 200 — 0 SPR (SPRX) =z 2,000 0o
3,10, 2U 1,000 0
Lp73 1J 1,000 — o : = °
2A, 2B 500 — 0
SDT73HIV/S 2B 100 — 0 cw 1/2-3 1,000 0
CNN 2A 100 — 0 2 500 -
Kac 0402, 0603 200 — 0
HS 81 384 0
KQT 0402 200 — 0
KQ 0603, 0805, 1008 200 — 0
4545, 4235 100 — 0
e 4045 100 — o
o feAToVN | 190 - °
ccP 2B, 2E 100 — 0
CCF 1N, 1F 100 — 0
NV73 1H e 1E — — 0
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19
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KOA SPEER ELECTRONICS, INC. packaging - leaded components

Discrete Components (continued)

. . . Basic Quantity .
Type Basic Unit/Bag Taping Type Unit/Bag /Box Taping
26, 28 1,000 [e] MRS 1/8~1/3 100 5000 —
38 1,000 — 1/4 — 1000 —
BPR 58 1,000 O 12 —_ 2000 —
108, 55, 77 400 — 1 — 2000 —
LR 6~29 1,000 — 2 — 500 —
5N (1500) — GS 3 — 500 —
:c‘:’ BWR, 7N (700) — 5 = 500 —
E 10N (600) — 7 — 250 —
1 500 (700) — 10 — 250 —
2,3 (1000) — 12 —_ 250 —
BGR,BWR,BSR 5 (700) — LF 1/8, 1/4,1/2 100 2000 (0]
(Straight type) 7,10 (500) — Lp 1/16 100 2000 O
15 (320) — 1/8 100 1000 (e}
20 (300) — SDT101 A 100 2500 O
BGR, BSR 5~7, 10X, 10YS 200 — B 100 2500 —
(Lug terminal) 10Y, 10Z, 10H, 15~20 100 — SDT101S A 100 — —
16 2,000 (0] SDT310 100 — —
z 25 1,000 (0] PSNePVePSO*PNPWWePAP 1 — —
J1/6Z, J1/4Z 1,000 (0] AFS 1 — —
JLT — (0] 1/2 20 1000 —
RK92 1,000 — RW 1 20 1000 —
3pin 1,000 — 2~7 20 500 —
4~5pin 1,000 (0] 10 20 300 —
6~9pin 1,000 (6] CR 100 1000 —
RKL, RKC 10pin 1,000 —_ MRP 3 pin 100 3000 —
U=lfell 1,000 _ Please refer to product pages for taping quantities.
4~8pin 1,000 —
RKH 9pin . 1,000
10~13pin 1,000 —
* () is flat container
o}
TC
wo
P
4%
£E
o
&8
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/05/19 &‘E
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KOA SPEER ELECTRONICS, INC. packaging - leaded components

SIP resistor network taping—TBA style

For KOA type RKL & RKC networks with 4 to 9 pins
Leaded Resistors (TBA Style)

=]
— Type Dimensions (mm)
|
A*' A RKL: 5.0 max.-RKC: 6.5 max.

l : Ho P 254 +1.0
/—‘. HHAHHAHH] y HHH ! Po 12.7+0.3
(‘5: EEE Fwo] R EEE EEEE I _t( P4 635205
(Y IS A F 254+03
(2 P1 " = ) w 18.0+05

’ N / Wy 60+05

; P .

: «—— DIRECTION OF TAPE FEED +—— W4 9.0+05

Ho 7.0+ 0.5

Do 40+03

SIP resistor network taping—TUA styvle
For KOA type RKL & RKC 10-pin networks

A R CO A
wyf Ulﬂf} s:jm‘ T
il MG; |E I _|Ho
\ LJ_"_ Wnl L l_l‘lij W, f
OFH_ O O w b O

Leaded Resistors (TUA Style)

Type Dimensions (mm) @
A 25.40 max.
T 2.5 max.
Aq 5.0 max.
B 3+05
P RKL: 25.4, RKC: 38.1+1.0
Po 12.7 £ 0.3
P4 6.35 +0.7 30+10°
Ah 0+20
w 18 £ 0.5 \
W 6+0.5 =
W(1) 9+0.5 ™
H 19.5+0.5 0.2 mai»l L 0.15 max.
Ho 105+ 05 ""_
Do 4+0.3
t 0.7+0.2
L 11 max. *21 Holes Length = 254 + 1mm
Mo 1.0+1.0
Application: Universal radial lead component insertion machine
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 11/01/03

@ KOA Speer Electronics, Inc. * 199 Bolivar Drive ¢ Bradford, PA 16701 ¢ USA e 814-362-5536 ¢ Fax: 814-362-8883 ¢ www.koaspeer.com



VE:::; o A\® Appendix C

KOA SPEER ELECTRONICS, INC. packaging - leaded components

SIP resistor network taping—TBPA style

For KOA type RKL & RKC networks with 4 to 9 pins
Leaded Resistors (TPA style)

) . Type Dimensions (mm)
: A A RKL: 5.0 max.-RKC: 6.5 max.
T —3
G]: P 254 +1.0
; Hy Po 12.7 £+ 0.3
Y e | P4 6.35+ 0.5
( (_ B et Wy | . SR AN Wy ( ( F 254 + 0.3
Nl ) e w 18.0+05
o O NAp W Wo 60+05
W4 9.0+0.5
T Fo Hop 10.5 +0.5/1.0
' <+—— DIRECTION OF TAPE FEED +—— Do 40x0.3
G 3.0+£05
SIP resistor network taping—TPA style
For KOA TPA style taping
4 PINS TPINS 5 PING B PINS 6 PINS G PINS

o MHMM oL EMHMM' e MHMM

< DIRECTION OF TAPE FEED «

c
]
L]
(1]
£
<
0
[t
£

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 1217/11
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Appendix C

KOA SPEER ELECTRONICS, INC.

packaging - leaded components

SIP resistor network packaging—STP & STB style
packaging for stick (lmagazine) case

Stick Packaging Stick (Magazine) Case
Type Basic Unit/Stick Stick/Box Resistor Networks
RKC (STB) (STP) (STB) & (STP) Type RKL RKL
4 Pin 54 46 50 il il
5 Pin 42 37 50 Magazine Symbol STP STB
6 Pin 34 31 50
7 Pin 30 27 50
8 Pin 26 23 50 Sectional View
9 Pin 23 21 50 |
10 Pin 21 19 50
11 Pin 19 17 50
12 Pin 18 15 50 W x H x L (mm) 5.0x 153x508 | 3.8x 13.4 x 580
13 Pin 16 14 50 Quanity (pcs) 13-46 15-54
14 Pin 15 13 50 Weight (g) 30 30
RKC (STB) (STP) (STB) & (STP)
4 Pin 55 48 50
5 Pin 44 38 50
6 Pin 37 32 50
7 Pin 31 27 50
8 Pin 27 24 50
9 Pin 24 21 50
10 Pin 22 19 50
11 Pin 20 17 50
12 Pin 18 16 50
resistor networks
Resistor Color Code Chart
Color Significant Figure Multiplier Tolerance
Silver - 10 +10%
Gold — 10" +5%
Black 0 1 —
Brown 1 10 +1%
Red 2 102 +2%
Orange 3 10° -
Yellow 4 10 -
Green 5 10° +0.5%
Blue 6 10° +0.25%
Violet 7 107 +0.10%
Gray 8 108 +0.05%
White 9 10°* —
* The 10° Multiplier is not an “Industry Standard” Multiplier
Tolerance > 2% Tolerance < 1%
L \
1st Multiplier ~ Tolerance 1st 3rd Tolerance
Significant Significant | Significant
Figure Figure Figure
2nd 2nd Multiplier
Significant Significant
Figure Figure
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/06/19
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Appendix C

KOA SPEER ELECTRONICS, INC.

packaging - leaded components

surface mounted device style lead forming

Ratings
Forming Dimensions (mm Weight
Type Forming Carrier Type g (mm) Quantity/ (@)
Type Name P T A d Reel (pcs) Reel NET/1000pcs
MOS (X) 1C N14.5 TEB 14.5 + 1 5.0+0.5 48 +0.5 0.8 1000 700 350
MOS (X) 2C
SPR(X) 2C
RCR75C N17 TEB 17.0+1 6.0+ 0.5 58+0.5 0.8 1000 900 600
cw2C
MOS (X) 3
SPR(X) 3
RCR100 N20 TEG 20.0+1 75+1 6.5+05 0.8 900 1,800 1,400
Ccw3C

Forming Style

N
T
Packaging Specifications
Carrier tape: TEB (N14.5, N17) o Carrier tape: TEG (N20) Rel (mm)
15 4, 140 15 g
r\mr\n(mr\r\ M- OOOoooQ o A
UTuouTyYu /)(J (A W Y I o /)U :
= 0 00000000
Ni77eB: 56 Lo Lis 12 -
7.0
Recommended Pad Dimensions
. Forming Dimensions (mm) B
Type Forming
Type Name A B Cc D
D A
MOS (X) 1C N14.5TEB 12.5 16.5 7.0 2.0
MOS (X) 2C E ERaEEEEEEEEEEEEEE =3
SPR(X) 2C : :
RCR75C N17TEB 14.6 19.4 8.0 2.4 c : ! I:l Solder pad
cwac : [
MOS (X) 3 S — - i Component
SPR(X) 3
RCR100 N20TEG 176 224 9.5 2.4 * Need a dedicated nozzle for automatic mounting.
CwscC Please ask us before use.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

11/19/15
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KOA SPEER ELECTRONICS, INC.

Appendix D

marking and standard values

marking
KS.E Pa_r ! Color Marking Type
Designation Body Marking
RS73 1J, 2A, 2B Black None None
1H (0201) Black None None
1E (0402) Black None None
1J (0603) Black White 3 Digits
RK73B 2A (0805) Black White 3 Digits
RK73B-RT | 2B (1206) Black White 3 Digits
XR73 2E (1210) Black White 3 Digits
2'('; 0"1\’(;")” Black White 3 Digits
V\:IS:?A’Z\,A(ISQ’Z) Black White 3 Digits
11: ((%i%;)) Green None None
1F (01005) Black None None
1J (0603) Black White 0
RK73Z A (0805) Black White 000
RK73ZRT 728 (1206) | Black White 000
E (1210) Black White 000
H (2010) Black White 000
3A (2512) Black White 000
1F1H Black None None
1E (0402) Blue None None
E-24 3 Digits,
1J (0603) Blue Black gl Noie
RK73H 724 (0805) Blue Black 4 Digits
RK73H-RT 28 (1206) Blue Black 4 Digits
2E (1210) Blue Black 4 Digits
2'('; 0"1\’(;")” Blue Black 4 Digits
V\?{?AZY\(ISQ,Z) Blue Black 4 Digits
1H (0201) Black None None
E (0402) Black None None
o r| 1J(0609) | DarkBlue |  Black S i
A (0805) | Dark Blue Black 4 Digits
B (1206) | Dark Blue Black 4 Digits
RN73R E (0402) Black None None
1E Black — None
E-24 3 Digits
RN73H 1J Black — E 06 4 Digits
2A, 2B, 2E Black — 4 Digits
HV73(V) 1J Black None None
HV73(V)-RT 2A-3A Black White 3 Digits
WK73 — Black White 3 Digits
WK73-RT — Black White 3 Digits
WK731J — Black None None
WG73 = Red White 3 Digits
WU73 — Black None None
(D) 1E Indigo None None
1J Indigo White None
UR73 (D) 3A Indigo White 4 Dig?ts
(D) 2A Indigo White 4 Digits
(D) 2B Indigo White 4 Digits
(D) 2H Indigo White 4 Digits
UR73V (D) 2A/2B Black None None

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

KSE Part Color .
. . Marking Type
Designation Body Marking
SG73 — Red Wine White 3 Digits
SG73P/S 1J-2E Green Black 3 Digits, E-24 Only
SG73P/S 1E Black None None
SG73-RT — Red Wine White 3 Digits
SG73P-RT 1E Black None 3 Digits
SG73S-RT 1E Black None 3 Digits
SG73P-RT 1J-2E Green Black 3 Digits, E-24 Only
SG73S-RT 1J-2E Green White 3 Digits, E-24 Only
CNN — Green White 2 Digits
1H Black None None
1E Indigo None None
. 1%: None
SR73 i Indigo - 29%, 5%: 3 Digits
. 5%, 1%: 4 Digits
B Indigo - 2%, 5%: 3 Digits
1E Black None None
. 1%: None
SR73-RT 1J Black White 2%, 5%= 3 Digits
2A/2B/2E Black White 4 Digits
SL = Black  |White or Laser| 4 Digits + tolerance
TSL — Black White 4 Digits designator
2A/3APS (2m) Black None None
2BW/2HW Silver None None
TLR 2B/3AW/3AP Silver Black 4 Digits
(ggmfg‘r:) Black Black 4 Digits
2BP Black None None
TLRZ 1E/1J/2A/2B Black None None
TLRH  |2A/3AW/3AP|  Black Silver » A_‘:]()D:ggf;dng
LR72 — Silver None 3 Digits
CSR — Black White Distinctive
RD41 = Ivory 3 color band None
RN41 — Blue 3 color band None
RM41 = Green 3 color band None
CPCN — Gray None None
RKC, RKH . 1%=4 Digits
RKL - Black White 2%, 5%=3 gDigits
MRP = Black White Alphanumeric
MRS — Black White Alphanumeric
LT73(V) = Bronze Black 3 Digits
1J Pink — —
NT 2A, 2B Pink Black 3 Digit
RF73 — Brown Black 3 Digits
CCP — Black White 2 Digits
CCF — White Black Alphanumeric
TF16 SN, BN, VN Black White Letter Designation
AT Black Blue Letter Designation
NV73 = Black None None
NV73A — Black None None
NV73D = Black None None
1E Brown None None
MHL 1J White Black Stripe None
12/06/19
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KOA SPEER ELECTRONICS, INC. marking and standard values

marking (continued) significant figures
of nominal resistance
2 L Color Marking Type
Designation Body | Marking b E-12 Decade Values
0603 Black White 3 Digits 10 12 15 18 22 27
KQ 0805 Black White 3 Digits 33 39 47 56 68 82
1008 Black White 3 Digits E-24 Decade Values
KQ(T) 0402 White None None 10 1l 12 13 15 16
KQC 0402 White None None 18 20 22 24 27 30
0603 Black None None 33 36 39 43 47 51
LP73 — Black White Alphanumeric 56 62 68 75 82 91
LPC — Black None None E-96 Decade Values
CZB/CZP — Black None None 100 102 105 107 110 113
CFP 1/4,1/2 Green — Color Bands 133 137 140 143 147 150
CFS 1/4 Ivory —_ Color Bands 154 158 162 165 169 174
MF 1/4,1/2,1 Blue Gray — Color Bands 178 182 187 191 196 200
LF 1/8,1/4,1/2 | Blue — Color Dot 205 210 215 221 226 232
L B 7 BN AR 18 BE
RCR 50*'620'5” (\f\;ﬁli'; — gg:g: Ezzg: 316 324 332 340 348 357
75,100 Black — Color Bands 365 s74 383 392 402 412
: - 422 432 442 453 464 475
PCF — nght Green — Color Band.s 287 299 511 553 536 549
HPC = Redish Brown White Alphanumeric 562 576 590 604 619 634
RK92-L S Green White Alphanumeric 750 768 787 806 825 845
MOS(x) — Pink Color Bands | or Alphanumeric 866 887 909 931 953 976
SPR 1/4,1/2,1 |Light Green | Color Bands Color Bands E-192 Decade Values
SPR 2,3,5 Light Green Black Alphanumeric 100 101 102 104 105 106
CWFS — Gray Black Alphanumeric 107 109 10 11 13 14
Ccw 1/4 Green — Alphanumeric 15 17 118 120 121 123
CW,CW_X — Blue — Color Bands 124 126 127 129 130 132
OuLE — Blue — Alphanumeric 133 135 137 138 140 142
CW1S = Black — Alphanumeric 143 145 147 149 150 152
CW1SS — Black — 2 Silver bands 154 156 158 160 162 164
CWH — Black — Alphanumeric 165 167 169 172 174 176
RW — Black — Alphanumeric 178 180 182 184 187 189
BPR — White Black Alphanumeric 191 193 196 198 200 203
RF — Blue — Color Bands 205 208 210 213 215 218
RF25CC — Blue — Color Bands 221 223 226 229 232 234
MRS — Black — No Marking 237 240 243 246 249 252
RNS — Light Gray — Alphanumeric 255 258 261 264 267 271
294 298 301 305 309 312
316 320 324 328 332 336
340 344 348 352 357 361
365 370 374 379 383 388
392 397 402 407 412 417
422 427 432 437 442 448
453 459 464 470 475 481
487 493 499 505 511 517
523 530 536 542 549 556
562 569 576 583 590 597
604 612 619 626 634 642
649 657 665 673 681 690
698 706 715 723 732 741
750 759 768 777 787 796
806 816 825 835 845 856 % c
866 876 887 898 909 920 T 0
931 942 953 965 976 988 gﬂ
L
gJ
Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/06/19 &E
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VE:::OA‘\® Terms & Definitions

KOA SPEER ELECTRONICS, INC.

Rated Power:

The maximum value of power which can be continuously
loaded to a resistor at a rated ambient temperature.

Rated Voltage:

The maximum value of D.C. voltage or A.C. voltage (rms)
capable of being applied continuously to a resistor at the
rated ambient temperature. Rated voltage shall be calculated
from the following formula:

Rated Voltage(V) =

\/Rated Power(W) x Nominal Resistance Value (ohm)

However, it shall not exceed the maximum working voltage.

Critical Resistance Value:

The maximum nominal resistance value at which the rated
power can be loaded without exceeding the maximum
working voltage. The rated voltage is equal to the maximum
working voltage in the critical resistance value.

Maximum Working Value:

The maximum value of D.C. voltage or A.C. voltage (rms)
capable of being applied continuously to a resistor or a
resistor element. However, the maximum value of the
applicable voltage is the rated voltage at the critical
resistance value or lower.

Maximum Overload Voltage:

The maximum value of voltage capable of being applied

to a resistor for five seconds in the short-time overload test.
Typically the applied voltage in the short-time overload test
shall be 2.5 times larger than the rated voltage. However,

it shall not exceed the maximum overload voltage.

Dielectric Withstanding Voltage:

A.C. voltage (rms) that can be applied to a designated spot
between the electrode and the outer coating for one minute
in the dielectric withstanding voltage test.

Rated Ambient Temperature:

The maximum ambient temperature at which a resistor

is capable of being used continuously with the prescribed
rated power. The rated ambient temperature refers to the
temperature around the resistor inside the equipment,
not to the air temperature outside the equipment.

Derating Curve:

The curve that expresses the relation between ambient
temperature and the maximum value of continuously loadable
power at its temperature, which is generally expressed in
percentage.

Temperature Coefficient of Resistance (T.C.R.):
The rate of change in resistance value per 1°C in the
prescribed temperature within the range of resistor operating
temperature shall be expressed in the following formula:

R-Ro 1

X
Ro T-To

Where: R: Measured Resistance at T°C
Ro: Measured Resistance at To°C
T: Measured Test Temperature (°C)
To: Measured Base Temperature (°C)

T.C.R. (ppm/°C) = x 10°

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 2/08/11
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Lab Kits
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KOA SPEER ELECTRONICS, INC.

surface mount inductors

Open Core Wirewound Chip Inductors
KQT0402TK001Kit

Lead-free, 47 values 10 pcs each
KQ0603TKO001Kit

Lead-free, 52 values 10 pcs each
KQO0805TKO001Kit

Lead-free, 36 values 10 pcs each
KQ1008TK001Kit

Lead-free, 40 values 10 pcs each
KQC0402TKO001Kit

Lead-free, 12 values 20 pcs each
KQC0603TKO001Kit

Lead-free, 12 values 20 pcs each

NOTE: Reference product data pages for available values.

High Current Chip Inductors
LPC4045AK001kit

Lead-free, 19 values 25 pcs each
LPC4235AKO001kit

Lead-free, 17 values 25 pcs each

surface mount resistors

NEW Anti-Sulfur Precision Flat Chip Resistors

RK73H1ERT-Kit1 (0402 chip size)
122 values, 100 pcs each

RK73H1JRT-Kit1 (0603 chip size)
122 values, 100 pcs each

Precision Flat Chip Resistors
RK73H1FTKO001Kit (01005 chip size)

38 values, Lead-free, 25 pcs each (10R0 ~ 620K = +1%)
RK73H1HTKO001Kit (0201 chip size)

217 values, Lead-free, 50 pcs each (0, 10RO ~ 1M00 = +1%)
RK73H1ETKO001Kit (0402 chip size)

122 values, Lead-free, 100 pcs each (0, 10R0 ~ 1M0O0 = £1%) E-24
RK73H1JTKO001Kit (0603 chip size)

122 values, Lead-free, 100 pcs each (0, 10RO ~ 1M0O = +1%) E-24
RK73H2ATKO001Kit (0805 chip size)

122 values, Lead-free, 100 pcs each (0, 10R0 ~ 1M00 = +1%)

RK73H2BTKO001Kit (1206 chip size)
122 values, Lead-free, 100 pcs each (0, 10R0 ~ 1MO00 = +1%)

General Purpose Flat Chip Resistors
RK73B1FTK001Kit (01005 chip size)

51 values, Lead-free, 25 pcs each (0, 10 ~ 1M = £5%)
RK73B1HTKO001Kit (0201 chip size)

139 values, Lead-free, 50 pcs each (0, 2R2 ~ 2M2 = +5%)

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

NOTE: Reference product data pages for available values.

surface mount resistors (continued)

High Voltage Flat Chip Resistors

HV73TKO001Kit (0603, 0805, 1206, 2010 chip sizes)
156 values, Lead-free, 25 pcs each (10k ~ 10M = +1%)

Varistors
NV73TKO001Kit (0201, 0402, 0603, 0805,
1206, 1210, 1812, 2220 chip sizes)
Lead-free, 122 values, 10 pcs each size
NV73DLTKO001Kit (0603, 0805, 1206 chip sizes)
17 values, Lead-free, 10 pcs each size

Surge Current Flat Chip Resistors
SG73TK001Kit (0603, 0805, 1206, 1210, 2010, 2512 chip sizes)
204 values, +10%, Lead-free, 25 pcs each
SG73STKO001Kit (0603, 0805, 1206, 1210 chip sizes)
101 values, +1%, Lead-free, 25 pcs each

SG73PTKO001Kit (0603, 0805, 1206, 1210 chip sizes)
97 values, +1%, Lead-free, 25 pcs each

Wide Terminal Flat Chip Resistors
WK73TKO001Kit (0612, 1020, 1218 & 1225 chip sizes)
79 values, Lead-free, 25 pcs each (£1%, +5%)

WU73TKO001Kit (0612 chip sizes)
17 values, 20 pcs each (x1%)
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Lab Kits
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KOA SPEER ELECTRONICS, INC.

surface mount resistors (continued)

Circuit Protection - Thermal Sensors
NT73TKO001Kit (0603, 0805, 1206 chip sizes)
Lead-free, 53 values (1J, 2A, 2B), 10 pcs each size

Circuit Protection - Fuses
CCFTKO001Kit (2410 chip size)

18 values, Lead-free, 20 pcs each
CCPTKO001Kit (1206, 1210 chip sizes)

35 values, Lead-free, 20 pcs each
FuseKit-TF10BN (0402 chip size)

12 values, Lead-free, 100 pcs each
FuseKit-TF16SN (0603 chip size)

14 values, Lead-free, 100 pcs each
FuseKit-TF16AT (0603 chip size)

13 values, Lead-free, 100 pcs each

NOTE: Reference product data pages for available values.

Ultra Precision Flat Chip Resistor
RN73H1ET-Kit (0402 chip size)

49 values, Lead-free, 50 pcs each (+0.1%, 25ppm°C)
RN73H1JT-Kit (0603 chip size)

67 values, Lead-free, 50 pcs each (+0.1%, 25ppm°C)

RN73H2AT-Kit (0805 chip size)
73 values, Lead-free, 50 pcs each (+0.1%, 25ppm°C)

current sense resistors

Surface Mount Molded
SLWO07TKO001Kit (2010, 1W size)

27 values, 20 pcs each (£1%).
SLW1TKO001Kit (2512, 1.5W size)

25 values, 20 pcs each (+0.5%).
SL1TKO001Kit (2512, 1W size)

58 values, 20 pcs each (+1%).
SL2TKO001Kit (4528, 2W size)

45 values, 20 pcs each (£1%).
SL3TKO001Kit (4528, 3W size)

33 values, 20 pcs each (+1%).
SLN3TKO001Kit (4528, 3W size)

32 values, 20 pcs each (+0.5%).
SLN5TKO001Kit (4528, 5W size)

21 values, 10 pcs each (20.5%).
TSL1TKO001Kit (2512, 1W size)

33 values, Lead-free, 20 pcs each (+1%).

Metal Plate
TLR2ATKOO01Kit (0805 chip size)
9 values, complete range, 20 pcs each (+1%).
TLR2BWD-Kit (1206 chip size)
18 values, 15 pcs each (+1%).
TLR2HWD-Kit (2010 chip size)
10 values, 15 pcs each (+1%).
TLR3APD-Kit (2512 chip size)
10 values, 20 pcs each (+1%).
TLRDKOO01Kit (1206, 1210, 2512 chip sizes)
43 values, Lead-free, complete range, 20 pcs each (+1%).
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Chip Resistors
UR73TKO001Kit (0402, 0603, 0805, 1206, 2512 chip sizes)
144 values, Lead-free, 20 pcs each (x1%).

UR73VTKO001Kit (1206 chip sizes)
8 values, 20 pcs each (+1%).

Thick Film
SR731HTKO001Kit (0201 chip size)

29 values, Lead-free, 50 pcs each (R47 ~ 10R0, +1%, +5%)
SR731ETKO001Kit (0402 chip size)

25 values, Lead-free, 50 pcs each (R100 ~ 1R00, +1%)
SR731JTK001Kit (0603 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10R0, +1%)
SR732ATKO001Kit (0805 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10RO, +1%)
SR732BTKO001Kit (1206 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10R0, +1%)
SR732ETK001Kit (1210 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10R0, +1%)
SR732HTKO001Kit (2010 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10RO, +1%)
SR733ATKO001Kit (2512 chip size)

49 values, Lead-free, 50 pcs each (R100 ~ 10R0, +1%)

NOTE: Reference product data pages for available values.

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/16/19
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OA\ Sales Representatives

KOA SPEER ELECTRONICS, INC.

APM Naltron

8710 W. Hillsborough Ave
(Suite 301)

Tampa, FL 33615

PH: 813-886-2457

Astec Components Ltd.
2140 Winston Park Dr
(Suite 204)

Oakuville, Ontario, Canada
L6H 5V5

PH: 905-607-1444

FX: 905-607-9991

Carlberg & Associates

451 E. Juanita Ave. (Suite One)
Mesa, AZ 85204

PH: 602-909-8066

FX: 480-460-1123

CFE- Maclnnis

1650 Sycamore Ave (Suite 9)
Bohemia, NY 11716

PH: 631-567-3377

FX: 631-567-3378

DL Marketing

405 Ave Esmeralda
Guaynabo, PR 00969
PH: 787-640-0488 (Cell)

Fastec Mexico SA DE CV
Ontario #1791-9

Col. Colomos Providencia
Guadalajara, Jalisco 44660
Mexico

PH: 011 52 33 3641 5051
FX: 011 52 33 3641-5052

Greenslade Sales, Inc.
505 E. Golf Road (Suite A)
Arlington Heights, IL 60005
PH: 847-593-3450

FX: 847-593-3468

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.

Halbar — RTS

1110 8th St
Kirkland, WA 98033
PH: 425-893-8400
FX: 425-893-8500

Hughes Cain & Associates
2221 Justin Rd (#119-329)
Flower Mound, TX 75028
PH: 214-995-1034

John F. Kilfoil Company
9200 Montgomery Rd
(Suite 3A/4A)

Cincinnati, OH 45209
PH: 513-791-6150

FX: 513-791-6153

Metz-Jade Associates, Inc.
Paoli Executive Green Il
(Suite 200)

43 Leopard Rd

Paoli, PA 19301

PH: 484-318-7779

FX: 484-318-7842

Northeast Representatives
PO Box 447

570 Pleasant St (Shipments)
Marshfield, MA 02051

PH: 781-837-8788

FX: 781-837-9342

Rep One Associates, Inc.
303 Williams Ave (Suite 621)
Huntsville, AL 35801

PH: 256-539-7371

Rep One Associates, Inc.

3235 Satellite Blvd (Bldg. 400,

Suite 300)
Duluth, GA 30096
PH: 770-209-9242

Spectrum Sales

6800 W. 107th St (Suite 200)
Overland Park, KS 66212
PH: 913-648-6811

Straube Associates

7970 Sheridan Blvd (Suite C)
Westminster, CO 80003
PH: 303-426-0890

FX: 303-426-0896

Straube Associates (SAIl)
333 W. Maude Ave. (Suite 205)
Sunnyvale, CA 94085

PH: 650-969-6060

Tradecomp

Rua Sansao Alves dos Santos
433-CJ 61 - Brooklin Novo
Sao Paulo - SP

Brazil - 04571-090

PH: (55) 11 5507-2627

FX: (55) 11 5505-7905

Tri-Tech Electronics, Inc.
2200 West Ridge Rd
(Suite 100)

Rochester, NY 14626
PH: 585-385-6500

Victory Sales America, Inc.
4600 W. 77th St. (Suite 205)
Edina, MN 55435
PH: 612-615-9777
FX: 651-994-6978

Westrep CA

400 N. Tustin Ave (Suite 130)
Santa Ana, CA 92705

PH: 714-527-2822

FX: 714-527-3868

12/17/19
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Distributors

O\

KOA SPEER ELECTRONICS, INC.

corporate Information

Name Branch Location Street City/Zip State Phone
Arrow Electronics See Below 9201 East Dry Creek Road Centennial CcO 303-824-4000
Brevan Electronics, Inc. Corporate 6 Continental Boulevard Merrimack NH 603-429-1900
Carlton-Bates Corporate 3600 W. 69th Street Little Rock AR 844-284-3700
Digi - Key Corporate 701 Brooks Avenue South Thief River Falls MN 800-344-4539
GW Electronics Corporate 1833 Executive Drive Oconomowoc Wi 262-567-9445
Justin Electronics Corporate 400 Oser Avenue, Suite #800 Hauppauge NY 631-951-4900
M3 Technology Corporate 58 Sawgrass Drive Bellport NY 631-205-0005
Midstate Electronics Corporate 71 South Turnpike Road Wallingford CT 203-265-9900
Mouser Corporate 1000 N Main St Mansfield TX 817-804-3800
REM Electronics See Below 525 S. Park Avenue Warren OH 330-373-1300
SMD, Inc. See Below 1 Oldfield Irvine CA 949-470-7700
Tonar Industries, Inc. Corporate 419 Franklin Avenue Rockaway NJ 973-586-9000
TTI See Below 2441 Northeast Parkway Fort Worth X 817-740-9000
Verical Corporate 9201 East Dry Creek Road Centennial CcO 303-824-4000
branch locations
State City/Zip Name Street Phone

AL Huntsville Arrow Electronics 4930 Corporate Drive (Ste F) 256-864-3300
Huntsville TTI, Inc. 4725 Whitesburg Drive (Ste 201) 256-721-1597
AR Little Rock Carlton-Bates 3600 W. 69th Street 501-562-9100
AZ Phoenix Arrow Electronics 1955 East Sky Harbor Circle N 602-256-2290
Tempe TTI, Inc. 2151 East Broadway Road (Ste 211) 480-638-1590
CA Foothill Ranch Arrow Electronics 26632 Towne Centre Drive (Ste 100) 949-380-4700
San Diego Arrow Electronics 10089 Willow Creek Road (Ste 225) 858-536-7600
San Jose Arrow Electronics 1732 N. 1st St (Ste 300) 669-342-3800
Woodland Hills Arrow Electronics 20935 Warner Center Lane 818-932-1000
Irvine SMD, Inc. 1 Oldfield 949-470-7700
Chatsworth TTI, Inc. 9121 Oakdale Avenue (Ste 200) 818-407-8000
Fremont TTI, Inc. 48371 Fremont Blvd. (Ste 107) 510-668-0830
Poway TTI, Inc. 13475 Danielson Street (Ste 210) 858-748-2025
Tustin TTI, Inc. 14511 Myford Road (Ste 210) 714-505-4857
co Centennial Arrow Electronics 9201 East Dry Creek Road 303-824-4000
Westminster TTI, Inc. 9035 Wadsworth Pkwy (Ste 1600) 303-427-0241
CcT Wallingford Arrow Electronics 2 Barnes Industrial Rd South 203-265-7741
Wallingford Midstate Electronics 71 South Turnpike Road 2083-265-9900
Wallingford TTI, Inc. 8 Fairfield Blvd. 203-949-6262
FL Lake Mary Arrow Electronics 200 Colonial Center Pkwy (Ste 250) 321-233-8800
Plantation Arrow Electronics 8211 W. Broward Blvd (Ste 430) 954-429-8200
Orlando TTI, Inc. 5810 Hoffner Ave. (Ste 801) 407-273-6977
GA Duluth Arrow Electronics 2915 Premiere Parkway (Ste 150) 770-495-5200
IL Itasca Arrow Electronics 1162 Springlake Drive 630-250-0500
Schaumburg TTI, Inc. 915 National Parkway (Ste 30 Entrance D) 847-884-6500
IN Indianapolis Arrow Electronics 3077 E. 98th Street (Ste 160) 317-810-6250
KS Overland Park Arrow Electronics 10740 Nail Ave. (Ste 390) 913-469-3691
5% Overland Park TTI, Inc 6405 Metcalf Ave (Ste 105) 913-789-6427
'd‘g MA Peabody Arrow Electronics 4 Technology Drive 978-538-8500
3 % Tewksbury TTI, Inc. Three Highwood Drive 978-851-2000
&
g g_ Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/20/19
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Distributors

O\

KOA SPEER ELECTRONICS, INC.

branch locations (continued)

State City/Zip Name Street Phone
MD Columbia Arrow Electronics 7067 Columbia Gateway Drive 410-312-4600
Columbia TTI, Inc. 6304 Woodside Court (Ste 115) 410-995-6627
Mi Plymouth Arrow Electronics 44720 Helm Street 734-335-9260
MN Bloomington Arrow Electronics 10900 Hampshire Ave. S 952-828-5350
Thief River Falls Digi - Key 701 Brooks Avenue South 800-344-4539
Minneapolis TTI, Inc. 7825 Washington Avenue South (Ste 800) 952-829-7200
MO Earth City Arrow Electronics 514 Earth City Expressway (Ste 321) 314-725-4164
NC Durham Arrow Electronics 2530 Meridian Parkway (Ste 300) 919-768-6806
Raleigh TTI, Inc. 220 Horizon Drive (Ste 203) 919-876-8922
NH Merrimack Brevan Electronics, Inc. 6 Continental Blvd. 603-429-1900
Salem SMD, Inc. 7B Raymond Avenue 603-681-0320
NJ Parsippany Arrow Electronics 90 E. Halsey Road (Ste 114) 973-560-3820
Rockaway Tonar Industries, Inc. 419 Franklin Avenue 973-586-9000
Mount Laurel TTI, Inc. 307 Fellowship Road (Ste 100) 856-234-6400
NY Islandia Arrow Electronics 3001 Express Drive North (Ste 100) 631-851-2300
Pittsford Arrow Electronics 1000 Pittsford-Victor Rd (2nd Floor) 585-427-0300
Hauppauge Justin Electronics 400 Oser Avenue (Ste 800) 631-951-4900
Bellport M3 Technology 58 Sawgrass Drive 631-205-0005
Ronkonkoma TTI, Inc. 3281 Veterans Highway (Ste E-3) 631-737-2000
Victor TTI, Inc 7640 Omnitech PI (Ste 5-C) 203-949-6262
OH Beavercreek Arrow Electronics 70 Birch Alley 937-648-3801
Solon Arrow Electronics 6675 Parkland Blvd. 440-248-9996
Warren REM Electronics 525 S. Park Avenue 330-373-1300
Dayton (Centerville) TTI, Inc. 10564 Success Lane (Ste B) 937-885-6270
Independence TTI, Inc. Corporate Plaza 2 216-524-2810
6480 Rockside Woods Blvd. (Ste 110)
OK Tulsa Arrow Electronics 7633 E. 63rd Place (Ste 300) 918-986-1581
OR Beaverton Arrow Electronics 6600 SW 105th Avenue (Ste 100) 503-629-1400
Beaverton TTI, Inc. 8700 SW Nimbus Avenue (Ste B) 503-644-4560
PA Horsham Arrow Electronics 200 Gibraltar Road 215-956-4800
Pittsburgh Arrow Electronics 201 Penn Center Blvd. (Ste 400) 724-387-7000
Erie REM Electronics Inc. 2043 W. 12th Street 814-453-5626
TX Austin Arrow Electronics 1908 Kramer Lane, Braker B (Ste 200) 737-703-3500
El Paso Arrow Electronics 4150 Rio Bravo (Ste 150) 915-834-6100
Plano Arrow Electronics 1820 Preston Park Blvd. 972-985-6600
El Paso SMD, Inc. 11 Founders Blvd. (Ste 600) 949-470-7700
Houston TTI, Inc. 7102 N Sam Houston Pkwy (Ste 130) 713-339-2700
Irving TTI, Inc. 4600 Fuller Drive (Ste 100) 972-594-5900
Fort Worth TTI, Inc. 5050 Mark IV Parkway 817-624-6380
(Mexico & Latin America)
Fort Worth TTI, Inc. 5050 Mark IV Parkway 817-624-6380
(Telemarketing)
Fort Worth TTI, Inc. 5050 Mark IV Parkway 817-624-6380
(Teleservices & BDG)
Mansfield Mouser Electronics, Inc. 1000 N. Main Street 817-804-3800
uT Salt Lake City Arrow Electronics 448 E 6400 S (Ste 400) 801-313-7300
WA Bellevue Arrow Electronics 3380 146th PI SE 425-643-9992
Redmond TTI, Inc. 11121 Willows Road NE (Ste 130) 425-882-0291

Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use.
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VE:::; o A\® Distributors

KOA SPEER ELECTRONICS, INC.

branch locations (continued)

State City/Zip Name Street Phone
wi Brookfield Arrow Electronics 400 N. Executive Drive (Ste 112) 262-879-0434
Oconomowoc GW Electronics 1833 Executive Drive 262-567-9445
Brookfield TTI, Inc. 250 North Patrick Blvd (Ste 160) 262-797-9233
Canada
AB Calgary Arrow Electronics 160 Quarry Park Blvd, SE 403-735-2800
BC Burnaby Arrow Electronics 4946 Canada Way (Unit 125) 604-630-4300
Ontario Mississauga Arrow Electronics 171 Superior Boulevard (Unit 2) 905-670-7769
Ottawa Arrow Electronics 343 Preston Street (Unit 1163) 343-291-1112
Woodbridge TTI, Inc. 111A Zenway Blvd. 13 905-850-3003
Quebec Dorval Arrow Electronics 1425 Trans Canada Highway (Ste 140) 514-421-4360
Pointe-Claire TTI, Inc. 52 Hymus Boulevard (Ste 102) 514-426-1212
=T
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g g_ Specifications given herein may be changed at any time without prior notice. Please confirm technical specifications before you order and/or use. 12/18/19
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VE:::OA‘\® Global Network

KOA SPEER ELECTRONICS, INC.

JAPAN
HEAD OFFICE

SWEDEN :

KOA NORDIC

| -
CHINA
WUXI KOA ELECTROCERAMICS CO.. LTD.
KOA ELECTROMICS (TAICANG) CO., LTD.

SHANGHAI KDA ELECTRONICS TAIWAN R.O.C.
TRADING GO, LTD, o DAH HSING ELECTRIC CO., LTD. EOE.;-\%PEEH CLECTRONGS. ING
SHANGHAI KOA ELECTRONIGS . INC.
SHanae e TAIWAN R.O.C,

KOA KADHSIUNG CORPORATION

HONG KONG
KOA ELECTRONICS (H.K) LTD.
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SINGAPORE
KOA DENKO (S) PTE. LTD.

MALAY SIA b
KOA DENKO (MALAYSIA) BERHAD o f

KOA Overseas Sales Offices and Plants

Area Country Sales Office Street Phone FAX
Japan Japan Global Sales Center 2-17-2 Midori-Cho, Fuchu-Shi, (+81) 42-336-5755 (+81) 42-336-5353
Tokyo 183-0006, Japan
North and USA KOA Speer Electronics,Inc. Bolivar Drive, P.O. Box 547 (+1) 814-362-5536 (+1) 814-362-8883
South America Bradford, PA.16701, USA
Europe Germany KOA Europe GMBH Kaddenbusch 6, D-25578 (+49) 4821-8989-0 (+49) 4821-8989-89
Dé&geling ltzehoe, Germany
Sweden KOA Nordic c/o EG Components Sweden AB, Box 39 (+46) 8 759 35 20 (+46) 8 739 28 58
SE-162 11, Véllingby, Sweden
Asia Singapore KOA Denko (S) PTE., Ltd. 72 Bendemeer Road, #06-02 (+65) 63395151 (+65) 63398556
Hiap Huat House, Singapore 339941
Malaysia KOA Denko Lots 7, 8 & 9, Batu Berendam (+60) 6-2328031-3 (+60) 6-2328030
(Malaysia) Berhad FTZ 75350, Malacca, Malaysia
Hong Kong KOA Electronics (H.K.) Ltd. Unit 1803, Miramar Tower, 132 Nathan Road  (+852) 2492-6918 (+852) 2492-7398
T.S.T., Kowloon, Hong Kong
China Shanghai KOA Electronics Xin Yin Building Room No. 1702 (+86) 21-64320101 (+86) 21-64320083
Trading Co., Ltd. Yi Shan Road 888 Shanghai, China 200233
China Shanghai KOA No. 581 Guiping Road, Cao He Jing, (+86) 21-64850723 (+86) 21-64852960
Electronics Co., Ltd. Shanghai, China
China Wuxi KOA Hegiao, Yixing City, Jiangsu Province, China  (+86) 510-7871645 (+86) 510-7871626
Electroceramics Co., Ltd.
China KOA Electronics No. 111 Luoyang Road, Taicang Economy (+86) 512-53561111 (+86) 512-53561600
(Taicang) Co., Ltd. Development Area, Taicang, Jiangsu Province, China

Taiwan R.O.C.  Dah Hsing Electric Co., Ltd. 11th Floor Ping-An Mansion, No. 34 Sec.1, (+886) 2-2521-4166  (+886) 2-2564-1859
Nan-King East Road, Taipei, Taiwan, R.O.C.

Taiwan R.O.C.  KOA Kaohsiung Corporation 17-2 Kai-Fa Road, (+886) 7-363-4157~8 (+886) 7-363-4543
N.E.P.Z. Kaohsiung, Taiwan, R.O.C.
Japan Head Office 3672 Ina, Ina-Shi, Nagano 396-8585, Japan  (+81) 265-78-2121
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world class

quality
Successful companies recognize the value
in selecting suppliers committed to total
quality. KOA Speer has long embraced the
principals of continuous improvement to
attain new performance levels in every aspect
of customer support. Our manufacturing
programs redefine industry standards with
defect levels measured in parts per billion.
This organization-wide focus on quality
resulted in our receiving ISO 9001:2015
certification. In addition, our quality
program has received the more stringent
IATF16949:2016 certification required to be a
tier one supplier in the automotive industry.

customenr
programs

KOA Speer can play a vital role in helping
your operation achieve maximum efficiency.
Our sales/customer service representatives will
meet with your design, production and purchasing
teams to create a program that makes sense for
your organization. Among the areas we regularly

address are data entry and access through r\ e S p O n 8 i Ve

customized EDI, and inventory management

- .

through dock-to-stock and JIT programs. Our service

willingness to not only develop these programs Providing products and answers when you
but to execute them as promised, makes KOA need them is a fundamental policy at KOA
§peer a dependa_ble partner worth integrating Speer. Our 185,000 square foot warehouse
into your operation. features an automated material handling

system based upon bar coding and radio
frequency data communication (RFDC)

to maintain an inventory of billions of
components, while shipping millions of
components per day. Standard product
availability, the industry’s most extensive
electronic data interchange (EDI) program
and a willingness to inventory to customer
requirements, make KOA Speer JIT delivery
an integral part of our customer’s efforts
at improving efficiency.
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KOA SPEER ELECTRONICS, INC.

a global presence Wiggeoaspeer.con
North America Europe China Japan Singapore

KOA Speer Electronics, Inc.  KOA Europe GmbH  Shanghai KOA Electronics  KOA Corporation  KOA Denko Singapore

Bradford, PA 16701 USA Dageling, Germany  Shanghai, China Tokyo, Japan (65) 339-5151

(814) 362-5536 (49) 4821-89890  (86) 21-64855477 (81) 4233-65755
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