(infineon

BGA/51INY7

SiGe Bipolar 3G/3.5G/4G Single-Band LNA

Data Sheet

Revision 3.1, 2013-01-31

RF & Protection Devices



Edition 2013-01-31

Published by
Infineon Technologies AG
81726 Munich, Germany

© 2013 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, Infineon Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without limitation, warranties of non-infringement of intellectual property rights
of any third party.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in
question, please contact the nearest Infineon Technologies Office.

Infineon Technologies components may be used in life-support devices or systems only with the express written
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure
of that life-support device or system or to affect the safety or effectiveness of that device or system. Life support
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain
and/or protect human life. If they fall, it is reasonable to assume that the health of the user or other persons may
be endangered.


http://www.infineon.com

o« . BGA751N7
@l n% SiGe Bipolar 3G/3.5G/4G Single-Band LNA

BGA751N7 SiGe Bipolar 3G/3.5G/4G Single-Band LNA

Revision History: 2013-01-31, Revision 3.1
Previous Revision: 2012-10-31, Revision 3.0

Page Subjects (major changes since last revision)
37 Footprint recommendation drawing added
38 Marking pattern drawing updated

Trademarks of Infineon Technologies AG

AURIX™ ~ Cl166™, CanPAK™, CIPOS™, CIPURSE™, EconoPACK™, CoolMOS™, CooISET™,
CORECONTROL™, CROSSAVE™, DAVE™, DI-POL™, EasyPIM™, EconoBRIDGE™, EconoDUAL™,
EconoPIM™, EconoPACK™, EiceDRIVER™, eupec™, FCOS™, HITFET™, HybridPACK™, [|2RF™,
ISOFACE™, [soPACK™, MIPAQ™, ModSTACK™, my-d™, NovalithiC™, OptiMOS™, ORIGA™,
POWERCODE™; PRIMARION™, PrimePACK™, PrimeSTACK™, PRO-SIL™, PROFET™, RASIC™,
ReverSave™, SatRIC™, SIEGET™, SINDRION™, SIPMOS™, SmartLEWIS™, SOLID FLASH™, TEMPFET™,
thinQ!™, TRENCHSTOP™, TriCore™.

Other Trademarks

Advance Design System™ (ADS) of Agilent Technologies, AMBA™, ARM™  MULTI-ICE™, KEIL™,
PRIMECELL™, REALVIEW™, THUMB™, puVision™ of ARM Limited, UK. AUTOSAR™ s licensed by AUTOSAR
development partnership. Bluetooth™ of Bluetooth SIG Inc. CAT-ig™ of DECT Forum. COLOSSUS™,
FirstGPS™ of Trimble Navigation Ltd. EMV™ of EMVCo, LLC (Visa Holdings Inc.). EPCOS™ of Epcos AG.
FLEXGO™ of Microsoft Corporation. FlexRay™ is licensed by FlexRay Consortium. HYPERTERMINAL™ of
Hilgraeve Incorporated. IEC™ of Commission Electrotechnique Internationale. IrDA™ of Infrared Data
Association Corporation. ISO™ of INTERNATIONAL ORGANIZATION FOR STANDARDIZATION. MATLAB™ of
MathWorks, Inc. MAXIM™ of Maxim Integrated Products, Inc. MICROTEC™, NUCLEUS™ of Mentor Graphics
Corporation. MIPI™ of MIPI Alliance, Inc. MIPS™ of MIPS Technologies, Inc., USA. muRata™ of MURATA
MANUFACTURING CO., MICROWAVE OFFICE™ (MWO) of Applied Wave Research Inc., OmniVision™ of
OmniVision Technologies, Inc. Openwave™ Openwave Systems Inc. RED HAT™ Red Hat, Inc. RFMD™ RF
Micro Devices, Inc. SIRIUS™ of Sirius Satellite Radio Inc. SOLARIS™ of Sun Microsystems, Inc. SPANSION™
of Spansion LLC Ltd. Symbian™ of Symbian Software Limited. TAIYO YUDEN™ of Taiyo Yuden Co.
TEAKLITE™ of CEVA, Inc. TEKTRONIX™ of Tektronix Inc. TOKO™ of TOKO KABUSHIKI KAISHA TA. UNIX™
of X/Open Company Limited. VERILOG™, PALLADIUM™ of Cadence Design Systems, Inc. VLYNQ™ of Texas
Instruments Incorporated. VXWORKS™, WIND RIVER™ of WIND RIVER SYSTEMS, INC. ZETEX™ of Diodes
Zetex Limited.

Last Trademarks Update 2011-11-11

Data Sheet 3 Revision 3.1, 2013-01-31



. BGA751N7
@l neon SiGe Bipolar 3G/3.5G/4G Single-Band LNA

/

Table of Contents

Table of Contents

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
2.21
2.22

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

4.1
4.2
4.3

Table of CoNteNtS . ... e 4
LISt Of FIQUIES . .. e e 5
List Of Tables . ... e 6
FeatUN S . .o 7
Electrical CharacteristiCs . .. .. ..ot 9
Absolute Maximum RatiNgS . . .. ... e 9
Thermal ReSIStANCE . .. . .. 9
ES D INtegrity . . v vttt e e 9
DC CharaCteriStiCs . . .. ..t e e e 10
Gain Mode Select Truth Table . ... ... 10
SWItChING TIMES . . . . e 10
Supply Current CharaCteristiCs . . . .. ... 11
Logic Signal CharaCteristiCs . . ... ... e e 12
Measured RF Characteristics 700 MHz Band . ......... . e 13
Measured RF Characteristics 750 MHz Band .. ... e 14
Measured RF Characteristics 800 MHz Band .. ... .. e 15
Measured RF Characteristics 880 MHz Band .. ........... .. i 16
Measured RF Characteristics 900 MHz band . .. ... ... .. . . 17
Measured RF Characteristics 1100 MHz band . .. ... .. e 18
Measured Performance Band 13 Application High Gain Mode vs. Frequency . ................. 19
Measured Performance Band 13 Application High Gain Mode vs. Temperature . ............... 20
Measured Performance Band 13 Application Low Gain Mode vs. Frequency .................. 21
Measured Performance Band 13 Application Low Gain Mode vs. Temperature ................ 22
Measured Performance Band 5 Application High Gain Mode vs. Frequency . .................. 23
Measured Performance Band 5 Application High Gain Mode vs. Temperature ................. 25
Measured Performance Band 5 Application Low Gain Mode vs. Frequency ................... 26
Measured Performance Band 5 Application Low Gain Mode vs. Temperature ................. 28
Application Circuit and Block Diagram . ......... .. i e 29
700 MHz Band Application Circuit Schematic . ........... ... 29
750 MHz Band Application Circuit Schematic . ............ ... . i 30
800 MHz Band Application Circuit Schematic . ......... ... ... . . .. 31
880 MHz Band Application Circuit Schematic .......... ... ... . . .. 32
900 MHz Band Application Circuit Schematic . .............. . . . i, 33
1100 MHz Band Application Circuit Schematic ............... . .. . . .. 34
Pin Definition . . . ..o 34
Application Board . . . ... ... 35
Physical CharacteristiCs . ... ... 37
Package FOOtPIiNt . . .. ..o 37
Package DImeNSIONS . .. ...ttt e e 38
Product Marking Pattern . . ... ... 38

Data Sheet 4 Revision 3.1, 2013-01-31



. BGA751N7
@l neon SiGe Bipolar 3G/3.5G/4G Single-Band LNA

/

List of Figures

List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15

Data Sheet

Block Diagram of Single-Band LNA . . ... ... e 8
Application Circuit with Chip Outline (fop VIEW) . . .. ... e 29
Application Circuit with Chip Outline (fop VIEW) . ... ... e e 30
Application Circuit with Chip Outline (fop VIEW) . ... ... e 31
Application Circuit with Chip Outline (top view) . . ... . e 32
Application Circuit with Chip Outline (fop View) . .. ... . e 33
Application Circuit with Chip Outline (fop View) . .. ... e 34
Application Board Layout on 3-layer FRA . . . .. ... 35
Cross-Section view of Application Board . . . ... i e 35
Detail of Application Board Layout . . . ... .t e e e 36
Footprint Recommendation 1 for the TSNP-7-1 Package ............... .. ... ... ... . ..... 37
Footprint Recommendation 2 for the TSNP-7-1 Package . .......... ... .. . . . ... 37
Package Outline (top, side and bottom view) . . . ... ... . 38
Tape & Reel DIMENSIONS . . . .. oo 38
Marking Pattern (10p VIEW) . . .. oo e e e 38

5 Revision 3.1, 2013-01-31



. BGA751N7
@l neon SiGe Bipolar 3G/3.5G/4G Single-Band LNA

/

List of Tables

List of Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10
Table 11
Table 12
Table 13
Table 14
Table 15
Table 16
Table 17
Table 18
Table 19

Data Sheet

Absolute Maximum Ratings . . . .. ... 9
Thermal ReSIStaNCe . . . . ... 9
ES D Ity . . oot 9
DC Characteristics, To =25 2C ...t e e 10
Truth Table . ... 10
Typical switching times; Ty =-30 ... 85 °C . . ... ..t e 10
Typical Characteristics 700 MHz Band, T, =25°C, Vc = 2.8V, Rggr =5.6 kQ . ... ........ .. 13
Typical Characteristics 750 MHz Band, T, =25 °C, V¢ = 2.8V, Rggp =56 kQ ... ......... .. 14
Typical Characteristics 800 MHz Band, T, =25 °C, V¢ =28V, Rggp =56 kQ ... ........... 15
Typical Characteristics 880 MHz Band, T, =25°C, V¢ =28V, Rgge=nlc ................ 16
Typical Characteristics 900 MHz Band, T, =25°C, V¢ =28V, Rgge=n/C. ... ... ... ... .. 17
Typical Characteristics 1100 MHz Band, T, =25°C, V¢ =2.8V,Rgge =8.2kQ .. .. ... .. ... 18
PartS LISt . .o 29
PSS LISt . oo 30
Parts List ... ... 31
Parts LISt . ... 32
Parts LISt . ... 33
PartS LISt . .o 34
Pin Definition and FUNCLION . . ... .. e 34

6 Revision 3.1, 2013-01-31



infineon

SiGe Bipolar 3G/3.5G/4G Single-Band LNA

1 Features

Main features:

e Gain: 16 /-8 dB in high / low gain mode (f.e. at 850MHz)
« Noise figure: 1.05 dB in high gain mode (f.e. at 850MHz)
e Supply current: 3.3/ 0.5 mA in high / low gain mode

« Standby mode (< 2 pA typ.)

« Output internally matched to 50 Q

* Inputs pre-matched to 50 Q

e 2 kV HBM ESD protection

* Low external component count

+ Small leadless TSNP-7-1 package (2.0 x 1.3 x 0.39 mm)
* Pb-free (RoHS compliant) package

W

Description

BGA751IN7

The BGA751N7 is a low current single-band low noise amplifier MMIC for 3G, 3.5G and 4G. The LNA is based
upon Infineon’s proprietary and cost-effective SiGe:C technology and comes in a low profile TSNP-7-1 leadless
green package. Because the matching is off chip, the RFpath can be easily converted into a 700MHz to 1150MHz
path by optimizing the input and output matching network. This document specifies the electrical parameters,

pinout, application circuit and packaging of the chip.

Product Name Package

Chip

Marking

BGA751N7 TSNP-7-1

T1533

BS

Data Sheet 7
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Features
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Figure 1 Block Diagram of Single-Band LNA

Data Sheet 8 Revision 3.1, 2013-01-31



@fineon
-

BGA751IN7

SiGe Bipolar 3G/3.5G/4G Single-Band LNA

2 Electrical Characteristics

2.1 Absolute Maximum Ratings

Table 1 Absolute Maximum Ratings

Electrical Characteristics

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Supply voltage Vee -0.3 - 3.6 Y -

Supply current lec - - 10 mA -

Pin voltage Ve -0.3 - Vect0.3 |V All pins except RF input pins.
Pin voltage RF Input Pins Veen -0.3 - 0.9 \Y% -

RF input power Pren - - 4 dBm |-

Junction temperature TJ- - - 150 °C -

Ambient temperature range Ta -30 - 85 °C -

Storage temperature range Tstg -65 - 150 °C —

Attention: Stresses above the max. values listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device
reliability. Maximum ratings are absolute ratings; exceeding only one of these values may
cause irreversible damage to the integrated circuit.

2.2 Thermal Resistance

Table 2 Thermal Resistance

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Thermal resistance junction to |Ry,;s - 150 - KW |-

soldering point

2.3 ESD Integrity

Table 3 ESD Integrity

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

ESD hardness HBMY Vespnem | — 2000 |- v All pins

1) According to JESD22-Al114

Data Sheet 9 Revision 3.1, 2013-01-31
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Electrical Characteristics

2.4 DC Characteristics
Table 4 DC Characteristics, T, =25 °C
Parameter Symbol Values Unit |Note/ Test Condition
Min. Typ. Max.
Supply voltage Vee 2.6 2.8 3.0 Y, -
Supply current high gain lcche - 3.3 - mA Typical value without
mode reference resistor
Supply current low gain lcclo - 0.5 - mA
mode
Supply current standby lccorr - 0.1 2.0 uA -
mode
Logic level high Vy, 1.4 2.8 - Y, All logic pins
Logic level low Vio -0.2 0.0 0.5 \Y
Logic currents lo - - 0.1 A All logic pins
Ly - 5.0 6.0 A
2.5 Gain Mode Select Truth Table
Table 5 Truth Table
Control Voltage State
All Bands
VEN VGS HG LG
H L OFF ON
H H ON OFF
L L STANDBY?V
L H

1) In order to achieve minimum standby current it is encouraged to apply logic low-level at the VGS pin in standby mode al-
though this is not mandatory. Details see section 2.4.

2.6 Switching Times

Table 6 Typical switching times; T, =-30 ... 85 °C

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.

Settling time gainstep tes - 1 - us Switching LG <> HG

Data Sheet 10 Revision 3.1, 2013-01-31
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Electrical Characteristics

2.7 Supply Current Characteristics

Supply current and Power gain high gain mode versus reference resistor Rz (low gain mode supply current is
independent of reference resistor).

Note: In order to achieve higher gain an external reference resistor can be soldered between RREF (Pin 5) and
ground (see Figure 3.4 on Page 32).

Supply Current lec =f (Rgep) Power Gain |S,;| = f (Rggr)
Ve =28V, T,=25°C Vee=28V,Ty=25°C
7 18
6.5
175
6
I~ N
5.5 1T _ N
17
5 ™~ S N
< ™N =
E 45 N & 165 \\
Q —
= 4 \\ q;’ \\\‘h
N £ 16 —
35 ~
8 15.5
25
2 15
1 10 100 10 100 1000
Reer K] Reer K]
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2.8 Logic Signal Characteristics
Current consumption of logic inputs VEN, VGS

Logic Current Igy = (Vgy)
Vee =28V, Ty=25°C

/

iy

Ve

Data Sheet

Electrical Characteristics

Logic Current lgg =1 (Vgg)

Vee=2.8V,T,=25°C

12

Y

0.5

VGS [V]
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Electrical Characteristics

2.9 Measured RF Characteristics 700 MHz Band

Table 7 Typical Characteristics 700 MHz Band, T, = 25 °C, V¢ = 2.8 V, Rggr = 5.6 kQY?)

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.
Pass band range 700 750 MHz |F.e.band 12 and 17
Current consumption lcchs - 4.8 - mA High gain mode
lccls - 0.50 - mA Low gain mode
Gain So1hG - 15.3 - dB High gain mode
S, - -9.9 - dB Low gain mode
Reverse isolation Sionc - -40 - dB High gain mode
Sioe - -9.9 - dB Low gain mode
Noise figure NF. - 1.1 - dB High gain mode
NF ¢ - 9.9 - dB Low gain mode
Input return loss Si1ne - -13 - dB 50 Q, high gain mode
Siic - -14 - dB 50 Q, low gain mode
Output return loss Soonc - -27 - dB 50 Q, high gain mode
S, - -19 - dB 50 Q, low gain mode
Stability factor k - >2.2 - DC to 8 GHz; all gain
modes
Input compression point IPigic  |— -7 - dBm | High gain mode
Pl |- -12 - dBm | Low gain mode
Inband 11P3 P3¢ - -8 - dBm |High gain mode
f,-f,=1MHz P3¢ -2 Low gain mode

1) Performance based on application circuit in Figure 3.1 on Page 29
2) Guaranteed by device design; not tested in production
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Electrical Characteristics

2.10 Measured RF Characteristics 750 MHz Band

Table 8 Typical Characteristics 750 MHz Band, T, = 25 °C, V¢ = 2.8 V, Rggr = 5.6 kQY?)

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.
Pass band range 740 790 MHz |F.e.band 13 and 14
Current consumption lcchs - 4.8 - mA High gain mode
lccls - 0.50 - mA Low gain mode
Gain So1hG - 15.5 - dB High gain mode
S, - -9.8 - dB Low gain mode
Reverse isolation Sionc - -39 - dB High gain mode
Sioe - -9.8 - dB Low gain mode
Noise figure NF. - 1.1 - dB High gain mode
NF ¢ - 9.8 - dB Low gain mode
Input return loss Si1ne - -15 - dB 50 Q, high gain mode
Siic - -12 - dB 50 Q, low gain mode
Output return loss Soonc - -15 - dB 50 Q, high gain mode
S, - -20 - dB 50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPigic  |— -7 - dBm | High gain mode
Pl |- -11 - dBm | Low gain mode
Inband 11P3 P3¢ - -7 - dBm |High gain mode
f,-f,=1MHz P3¢ -2 Low gain mode

1) Performance based on application circuit in Figure 3.2 on Page 30
2) Guaranteed by device design; not tested in production
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Electrical Characteristics

2.11 Measured RF Characteristics 800 MHz Band

Table 9 Typical Characteristics 800 MHz Band, T, = 25 °C, V¢ = 2.8 V, Rggr = 5.6 kQY?)

Parameter Symbol Values Unit | Note / Test Condition
Min. Typ. Max.
Pass band range 790 840 MHz |F.e. band 20
Current consumption lcchs - 4.8 - mA High gain mode
lccls - 0.50 - mA Low gain mode
Gain So1hG - 15.9 - dB High gain mode
Soie - -8.4 - dB Low gain mode
Reverse isolation Sionc - -38 - dB High gain mode
Sioe - -8.4 - dB Low gain mode
Noise figure NF. - 1.0 - dB High gain mode
NF ¢ - 8.4 - dB Low gain mode
Input return loss Si1ne - -16 - dB 50 Q, high gain mode
Siic - -11 - dB 50 Q, low gain mode
Output return loss Soonc - -13 - dB 50 Q, high gain mode
S, - -27 - dB 50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPigic  |— -6 - dBm | High gain mode
Pl |- -10 - dBm | Low gain mode
Inband 11P3 P3¢ - -8 - dBm |High gain mode
f,-f,=1MHz P3¢ -1 Low gain mode

1) Performance based on application circuit in Figure 3.3 on Page 31
2) Guaranteed by device design; not tested in production
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Electrical Characteristics

2.12 Measured RF Characteristics 880 MHz Band

Table 10  Typical Characteristics 880 MHz Band, T, = 25 °C, V¢ = 2.8 VY, Rggr = nic

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range 840 - 900 MHz |F.e.band 5 and 6
Current consumption leche - 3.3 - mA High gain mode
lccl - 0.5 - mA Low gain mode
Gain So1hG - 15.8 - dB High gain mode
Soie - -1.7 - dB Low gain mode
Reverse Isolation? Sionc - -36 - dB High gain mode
Sioc - -8.0 - dB Low gain mode
Noise figure NF, g - 1.05 - dB High gain mode
NF - 7.9 - dB Low gain mode
Input return loss? Siine - -21 - dB 50 Q, high gain mode
Sie - -13 - dB 50 Q, low gain mode
Output return loss? Soonc - -21 - dB 50 Q, high gain mode
Sae - -13 - dB 50 Q, low gain mode
Stability factor® k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point? IPigrs |- -5 - dBm | High gain mode
Pl |— -8 - dBm | Low gain mode
Inband 11P3? NP3, |- -7 - dBm | High gain mode
f,-f,=1MHz P3¢ 1 Low gain mode

1) Performance based on application circuit in Figure 3.4 on Page 32
2) Verification based on AQL; random production test.
3) Guaranteed by device design; not tested in production.

Data Sheet 16 Revision 3.1, 2013-01-31



o« . BGA751N7
@l neo/n SiGe Bipolar 3G/3.5G/4G Single-Band LNA

Electrical Characteristics

2.13 Measured RF Characteristics 900 MHz band

Table 11  Typical Characteristics 900 MHz Band, T, = 25 °C, V. = 2.8 VY2, Ry = nlc

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range 900 - 1040 MHz |F.e.band 8
Current consumption leche - 3.3 - mA High gain mode
lccl - 0.5 - mA Low gain mode
Gain So1hG - 15.5 - dB High gain mode
Soie - -7.2 - dB Low gain mode
Reverse Isolation Siomc - -36 - dB High gain mode
Sioc - -7.0 - dB Low gain mode
Noise figure NF, g - 1.15 - dB High gain mode
NF - 7.7 - dB Low gain mode
Input return loss SiihG - -12 - dB 50 Q, high gain mode
Sie - -15 - dB 50 Q, low gain mode
Output return loss Soonc - -12 - dB 50 Q, high gain mode
Sae - -12 - dB 50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPigrs |- -4 - dBm | High gain mode
Pl |— -5 - dBm | Low gain mode
Inband 1IP3 P35 - -6 - dBm | High gain mode
f,-f,=1MHz P3¢ 1 Low gain mode

1) Performance based on application circuit in Figure 3.5 on Page 33
2) Guaranteed by device design; not tested in production.
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Electrical Characteristics

2.14 Measured RF Characteristics 1100 MHz band

Table 12  Typical Characteristics 1100 MHz Band, T, =25 °C, V¢ = 2.8 VY2, Ry = 8.2 kQ

Parameter Symbol Values Unit |Note / Test Condition
Min. Typ. Max.
Pass band range 1040 - 1150 MHz |-
Current consumption leche - 4.3 - mA High gain mode
lccl - 0.5 - mA Low gain mode
Gain So1hG - 16.2 - dB High gain mode
S, - -7.0 - dB Low gain mode
Reverse Isolation Siomc - -36 - dB High gain mode
Sioc - -7.0 - dB Low gain mode
Noise figure NF, g - 1.2 - dB High gain mode
NF - 7.0 - dB Low gain mode
Input return loss SiihG - -15 - dB 50 Q, high gain mode
Sie - -10 - dB 50 Q, low gain mode
Output return loss Soonc - -15 - dB 50 Q, high gain mode
Sae - -11 - dB 50 Q, low gain mode
Stability factor k - >2.3 - DC to 8 GHz; all gain
modes
Input compression point IPigrs |- -5 - dBm | High gain mode
Pl |— -2 - dBm | Low gain mode
Inband 1IP3 P35 - -3 - dBm | High gain mode
f,-f,=1MHz P3¢ 3 Low gain mode

1) Performance based on application circuit in Figure 3.6 on Page 34
2) Guaranteed by device design; not tested in production.
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Electrical Characteristics

2.15 Measured Performance Band 13 Application High Gain Mode vs. Frequency
To=25°C,Vee=2.8V,Vgs=2.8V, Vg =2.8V, Ryer = 5.6 kQ

Power Gain |S,,| =f(f) Power Gain wideband |S,,| = f ()

18 20

17

-
(]

Power Gain [dB]
o

Power Gain [dB]
5

—_
N

13 V

-50
12 -60
0.74 0745 0.75 0755 0.76 0.765 0.77 0o 1 2 3 4 5 6 7 8
Frequency [GHZ] Frequency [GHZz]
Matching |S;,| = (), |S,,| =f(f) Noise Figure NF =f (f)
0 1.4
-5 1.3
T 10 1.2
.9. / "
o 15 /// Spo S 1.1 — |
0 - S = 1.
- // \\s\ S
- 11
D 5 1
-25 0.9
-30 0.8
0.74 0745 0.75 0755 0.76 0.765 0.77 0.74 0745 075 0755 0.76 0.765 0.77
Frequency [GHZz] Frequency [GHZz]
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Electrical Characteristics

2.16 Measured Performance Band 13 Application High Gain Mode vs. Temperature
Vee =2.8V, Vgs=2.8V, Vg =28V, f=750 MHz, Rger = 5.6 kQ

Power Gain |S,,| = (T,) Supply Current lc =f(Tp)
18 7
6.5
17
6
= v
)
£ ~—_ <
= I Q
(3] O
z 15 4 /
o ’ /
4 P
14
35
13 3
-40 -20 0 20 40 60 80 100 —40 -20 0 20 40 60 80 100
T, [°C] T,[°Cl
Input Compression P1dB =f (T,) Noise Figure NF =f (T,)
-2 1.8
4 1.6
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1.4
E -6 _ /
3 3
-E _8 \\‘ pd
o T~
1
7
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-12 0.6
40 20 0O 20 40 60 80 100 40 20 0O 20 40 60 80 100
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Electrical Characteristics

2.17 Measured Performance Band 13 Application Low Gain Mode vs. Frequency
To=25°C,Vee=2.8V,Vgs=0V, Vg =2.8V, Rger = 5.6 kQ
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Electrical Characteristics

2.18 Measured Performance Band 13 Application Low Gain Mode vs. Temperature
Vee =2.8V,Vgs =0V, Vg =28V, f=750 MHz, Rger = 5.6 kQ

Power Gain |S,,| = (T,) Supply Current lc =f(Tp)
-7 0.7
0.65
-8
0.6
m -9
o 0.55
L —
£ < ]
] ot IS //
G -10 — =, 05 7
o} _0 1
3 0.45
o -1
0.4
-12
0.35
-13 0.3
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T, [°C]
Input Compression P1dB =f (T,) Noise Figure NF =f (T,)
0 11
-2
10 =
—4 | —
-6 <
/ 9
g -8 7 —
g g
g L
T 12 // <
14 7 7
- —
-16
6
-18
-20 5
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T, [°C] T,[°C]

Data Sheet 22 Revision 3.1, 2013-01-31



o« . BGA751N7
@l n% SiGe Bipolar 3G/3.5G/4G Single-Band LNA

Electrical Characteristics

2.19 Measured Performance Band 5 Application High Gain Mode vs. Frequency
To=25°C,Vee=2.8V,Vss=2.8V, Vg =28V, Rger=nlc
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Electrical Characteristics

Noise Figure NF =f () Input Compression P1dB =f (f)
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Electrical Characteristics

2.20 Measured Performance Band 5 Application High Gain Mode vs. Temperature
To=25°C,Vee=2.8V,Vgs=2.8V, Vg =28V, f=800 MHz, Ry = nic
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Electrical Characteristics

2.21 Measured Performance Band 5 Application Low Gain Mode vs. Frequency
To=25°C,Vee=2.8V,Vgs=0V, Vg =28V, Rger=nlc
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Electrical Characteristics

Noise Figure NF =f (f) Input Compression P1dB = f (f)
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Electrical Characteristics

2.22 Measured Performance Band 5 Application Low Gain Mode vs. Temperature
To=25°C, Ve =2.8V,Vgs=0V, Vg =28V, f=800 MHz, Rger = n/c
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Application Circuit and Block Diagram

3 Application Circuit and Block Diagram
3.1 700 MHz Band Application Circuit Schematic
C1 ’—/ }—‘ C3
3.3pF 8.2pF
RFIN RFOUT
700 MHz © I * ] -~ ¢ | E I} O 700 MHz
i L1 RFIN RFOUT % L2
10nH 7.5nH
100pF T~ =
= Biasing & Logic |, [ = |
Ven=0/28V O—m | 2|—> 9 & < 5
VEN flrcu'tﬁl RRIE FE Rrer
5.6k
Ves=0/28V O E E_IO Vee=28V
VGS vce c4
I 10nF
|_7 GND =
T
BGA751N7_Appl_BID_Bands_XII_XVIl.vsd

Figure 2 Application Circuit with Chip Outline (top view)
Note: Package paddle (Pin 7) has to be RF grounded.

Table 13 Parts List

Part Number Part Type Manufacturer Size Comment

L1...L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Ci1..c4 Chip capacitor Various 0402

RREF Chip resistor Various 0402
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Application Circuit and Block Diagram

3.2 750 MHz Band Application Circuit Schematic
C1 ’—/ }—‘ C3
3.0pF } 8.2pF
RFIN RFOUT
750 MHz  © I i E ' ll: ' I E I} O 750 MHz
é L1 RFIN RFOUT % L2
) 10nH 7.5nH
100pF T~ - .t
_ = Biasing & Logic |, [ = |
Ven=0/28V O—zl—> Circuitry M Ii Q R
VEN A 7y RREF REF
5.6k
Ves=0/28V O E E_IO Vee=2.8V
VGS vce ca

|_7 GND

=

BGA751N7_Appl_BID_Bands_XIIl_XIV.vsd

Figure 3

Note: Package paddle (Pin 7) has to be RF grounded.

Application Circuit with Chip Outline (top view)

Table 14  Parts List

Part Number Part Type Manufacturer Size Comment

L1..L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Cl..Cc4 Chip capacitor Various 0402

RREF Chip resistor Various 0402
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Application Circuit and Block Diagram

3.3 800 MHz Band Application Circuit Schematic
C1 ’—/ }—‘ C3
3.3pF } 8.2pF
RFIN RFOUT
soomiz 011 ] ' ll: ' | E 1 O 800 MHz
é L1 RFIN RFOUT % L2
R 9.1nH
100pF T~ - .t
_ = Biasing & Logic |, [ = |
Ven=0/28V O—zl—> Circuitry M Ii Q R
VEN A 7y RREF REF
5.6k
Ves=0/28V O E E_IO Vee=2.8V
VGS vce ca

[7]aenD

|||—

BGA751N7_Appl_BID_Band_XX.vsd

Figure 4

Note: Package paddle (Pin 7) has to be RF grounded.

Application Circuit with Chip Outline (top view)

Table 15  Parts List

Part Number Part Type Manufacturer Size Comment

L1..L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Cl..Cc4 Chip capacitor Various 0402

RREF Chip resistor Various 0402
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Application Circuit and Block Diagram

3.4 880 MHz Band Application Circuit Schematic

c1 ’_/: }_‘
3pF
RFIN | [~ Il Py RFOUT
880 MHz O 1f e L M ' I 6 O 880 MHz
75nH |RFIN RFOUT
100pF I
= Biasing & Logic |, 51
= . o— . . <
Ven=0/28V z'_> Circuitry Ii
VEN — & RREF nlc
Ves=0/2.8V O E E xcc=2-8
VGS vce c3
T tonF
[7]eND =
I

BGA751N7_Appl_BID.vsd

Figure5  Application Circuit with Chip Outline (top view)
Note: Package paddle (Pin 7) has to be RF grounded.

Table 16 Parts List

Part Number Part Type Manufacturer Size Comment
L1 Chip inductor Various 0402 Wirewound, Q ~ 50
Cl..C3 Chip capacitor Various 0402
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Application Circuit and Block Diagram

3.5 900 MHz Band Application Circuit Schematic
c1 ’_/: }_‘ L2
3pF 3.3nH
RFIN
900 muz ! iu ! ' 'l: ' I {6 |—m—o sF;oFoolt/lJLz
6.2nH |RFIN RFOUT
100pFI - :
VEN 7N RREF Qn/c
Ves=0/2.8V O E E x(:(::z-s
VGS vce c3
10nF
[7]eND I
BGA751N7_Appl_BID_Band_ViIl.vsd
Figure 6  Application Circuit with Chip Outline (top view)
Note: Package paddle (Pin 7) has to be RF grounded.
Table 17  Parts List
Part Number Part Type Manufacturer Size Comment
L1, L2 Chip inductor Various 0402 Wirewound, Q ~ 50
Cl..Cs3 Chip capacitor Various 0402
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3.6

Application Circuit and Block Diagram

1100 MHz Band Application Circuit Schematic

C1 Cc2 L2
2.7pF 20pF 1.5nH
RFIN ol ™ I 5| RFOUT
1100 MHz © L1 1 ' Il 15| 1100 MHz
L1 RFIN RFOUT L3
6.2nH 3.9nH
_ Biasing & Logic | = |
Ven=0/28V O—Zl—> Circuitry h |i R
VEN 7 N— RREF REF
8.2k
Ves=0/2.8V 0O E E Vee=2.8V
VGS vce c3
0

[7]cenD

I1 nF

|||—

BGA751N7_Appl_BID_1100MHz.vsd

Figure 7

Note: Package paddle (Pin 7) has to be RF grounded.

Application Circuit with Chip Outline (top view)

Table 18  Parts List

Part Number Part Type Manufacturer Size Comment

L1..L3 Chip inductor Various 0402 Wirewound, Q ~ 50
Ci1..cC3 Chip capacitor Various 0402

RREF Chip resistor Various 0402

3.7 Pin Definition

Table 19  Pin Definition and Function

Pin Number Symbol Function

1 RFIN LNA input

2 VEN Band select control

3 VGS Gain step control

4 VCC Supply voltage

5 RREF Bias current reference resistor (high gain mode)

6 RFOUT LNA output

7 GND Package paddle; ground connection for LNA and control circuitry
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Application Circuit and Block Diagram

3.8 Application Board

O C l O oo O

Top layer (top view) Middle layer (top view) Bottom layer (top view)

BGA751N7_App_Board.vsd

Figure 8  Application Board Layout on 3-layer FR4

Note: Top layer thickness: 0.2 mm, bottom layer thickness: 0.8 mm, 17 mm Cu metallization, gold plated. Board
size: 21 x 19mm.

0.017 mm Copper
0.100 mm Prepreg FR4

0.100 mm Prepreg FR4
0.035 mm Copper

0.460 mm FR4

0.100 mm Prepreg FR4

0.100 mm Prepreg FR4 /
0.017 mm Copper A FI IS L ; /

BGA751N7_Cross_Section_View.vsd

Figure 9 Cross-Section view of Application Board
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= [ ==0

BGA751N7_App_Board_exact.vsd

Figure 10 Detail of Application Board Layout

Note: In order to achieve the same performance as given in this datasheet please follow the suggested PCB-layout
as closely as possible. The position of the GND vias is critical for RF performance.
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4 Physical Characteristics
4.1 Package Footprint
NSMD SMD
1.4 o 1.4 1.4 o 1.4
° N ° _ N
S E e tooady b ods
---N_Jf @ @ @ s ‘“—ﬁ @ @ @ s
o o
2 /m ey 2o o o % 2 Y O o o
Y Y |
B & ‘ @ @ ‘ @ @
o ST
Ty 0.25 = s g} 0.25
03 03
& Copper ¥4 Solder mask [ Stencil apertures & Copper 74 Solder mask [ Stencil apertures
TSNP-7-1-FP V01
Figure 11 Footprint Recommendation 1 for the TSNP-7-1 Package
NSMD
_ 05
025 0.25
025 0.25
\ Bl Z7] g
‘ y N ] |
[Fe]
S © (ORGR) ‘
) —1 e
= 853000 8
\
' QDD S
)
) © D O
IS
125
[ Copper 72 Solder mask & Stencil apertures
TSNP-7-1-N-FP V01
Figure 12 Footprint Recommendation 2 for the TSNP-7-1 Package
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4.2 Package Dimensions
Top view Bottom view
 1.3:005
0375155 1.152005 ")
0.02 MAX.| _ 12005
‘ L 4 5 6 -
T T
i ] ,J‘ 1 JET
i o \ i o
| g | IR
e N ERE 1
! 0 7 ‘ A 0
T T @‘
‘ }
| I R e s e v L
3| 2 1, i
Pin 1 marking _| |6x0.2+005
1) Dimension applies to plated terminals TSNP-7-1-PO V02
Figure 13 Package Outline (top, side and bottom view)

—

S
i
A

6

Pin 1 marking TSNP-7-1-TP V01
Figure 14 Tape & Reel Dimensions
4.3 Product Marking Pattern
1 23 — Type code
Djj] 1 Date code (YYWW)
Pin 1 marking
TSNP-7-1-MK V01
Figure 15 Marking Pattern (top view)
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