SONY

A multi-GNSS receiver

CXD5605GF

Description

The CXD5605GF is a multi-GNSS receiver with a high sensitivity and fast acquisition engine.

The CXD5605GF can operate from a single supply rail from 0.7 V to 1.8 V. Higher supply voltages up to 5.5 V are also
possible using a companion PMIC (CXA3846GF). The CXA3846GF has two high efficiency DC-DC converters and very low
power RTC (Real Time Clock) and Xtal oscillator.

The CXD5605GF also has integrated digital noise filters and spectrum analyzer, enabling developers to measure against

noise and observe the received spectrum in the final product.

Features

® A multi-GNSS receiver for GPS, GLONASS, SBAS, QZSS, BeiDou and Galileo
® Ultra-low power consumption

® Embedded noise filters and spectrum analyzer for development

® Embedded NVM (8 Mbit)
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SONY CXD5605GF
Package
XFBGA-49Pin (WLCSP)
Structure
Silicon-Gate CMOS IC
Absolute Maximum Ratings
ltem Min. Max. Unit
1/0 supply voltage -0.3 25 \%
Supply voltage -0.3 14 \%
Digital input voltage
(except Failsafe Mode) 03 0 supply voltage + 0.3 v
Digital input voltage
(Failsafe Mode) 03 2.2 v
RF_IN input power — 0 dBm
Analog input voltage -0.3 10 supply voltage + 0.3 \%
Storage temperature -65 150 ‘C
Magnetic field strength — 1400 mT
Recommended Operating Conditions
Item Min. Typ. Max. Unit Remarks
1/0 supply voltage(VDD_100, VDD_I01,
VDD IO ANA) 1.71 1.80 1.89 \Y,
VDD_CORE, VDDA_LNA, 0.65 | 0.70 | 0.75 V | inarange from -25 "C to 85 °C
VDDA_LO, VDDA_ANA and
Supply LDOO_OUT (as analog blocks 068 | 070 | 075 | Vv |inarange from -40 °Cto 85°C
voltage input)
LDO_IN 0.90 — 1.95 \Y,
Since noise on these power
supplies could deteriorate
receiver  sensitivity, it is
VDD_IO_ANA, VDDA_LNA, preferable to lesser noise level.
Noise level VDDA_LO, VDDA_ANA and — — — mVpp | Please see reference circuits
LDOO_OUT, LDO_IN and recommended parts on
“CXD5605GF Application Note
for Hardware Implementation”
for better performance.
— — 45 mT | In25°C/10-year
Magnetic field strength
— — 20 mT | In 105 °C/ 10-year
Operating temperature -40 25 85 °C
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Block Diagram
CXD5605GF
RF Block Digital Block <GNSS> Digital Block <CPU>
= —(}Ay RFront GNSS Engine U lszCRITF/ HO— v
Analog Block Digital Block <Always-on> CXA3846GF
RC RTC Sensor Control 2
26.0MHz -O1+—> osC Counter PMU Unit H IPCIF C
1.8V
(VDD_IO_ANA)
090Vt 195V — 1] ST | BackupRaw Main RAM
| LDOO | | LDO1 | | LDO2 |
L 18V
; (vDD_IO1)
NVM
32.768 kHz
. ,— Digital Block
(Optional) RF/Analog Block
Pin Description
List
Pin# Pin Name Type 110 10 Power Reset State Description
Supply
Al RF_IN Analog Input VDD_IO_ANA — GNSS RF signal input
A2 VDDA_LNA Power — — — Analog block (LNA) power
A3 VSSA_ANA GND — — — Analog blocks GND
A4 VDD_IO_ANA Power — — — Analog 10 power
A5 P02 / UARTO_CTS Digital In/Out VDD_IO0 Hi-Z UART CTS (Host IF)
A6 | PO3/UARTO RTS Digital In/Out VDD_100 Hi-Z UART RTS (Host IF) /
RF Mute
A7 VDD_IOO0 Power — — — VDD_IO0 domain IO power
Bl | VSSA LNA GND — — — Analog block (LNA) GND
B2 VSSA _LO GND o . . Analog block (Local OSC)
GND
B3 VDDA _LO Power o . . Analog block (Local OSC)
Power
B4 | VSSA_AIN GND — — — Analog 10 GND
B5 | TESTO Digital Input VDD_I01 Hi-Z Tied to GND
P00 / UARTO_TXD / . . UART TX (Host IF) / I>°C SCL
B6 12C0_SCL Digital In/Out VDD_IOO0 Hi-Zz (Host IF / Slave)
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Pin# Pin Name Type 110 10 Power Reset State Description
Supply
P01/ UARTO_RXD/ . . UART RX (Host IF) / I2C
B7 12C0_SDA Digital In/Out VDD_IOO0 Hi-Z SDA (Host IF / Slave)
c1 |DCoO Analog | Output vDD_I01 — For TEST |
Leave floating
C2 | VSSA XOsC GND — — — Analog blocks GND
C3 | VDDA_ANA Power — — — Analog blocks power
. . TCXO enabler / Interrupt
C4 | PO7/PMIC_INT_IN Digital In/Out VvDD_IO1 Hi-Z input from CXA3846GF
. . Timing signal input (from
C5 | PO5/EXTLD_IN Digital In/Out VDD_|00 Hi-Z LTE Modem) / 1PPS out
C6 | VSS GND — — — Digital block VSS
C7 P04/ INT_OUT Digital In/Out VDD_IOO0 Hi-Zz Interrupt output / 1PPS out
DL |V wL Analog | In/Out VDD_I01 — For TEST
- - Leave floating
Crystal OSC / Clock input
D2 | XOSC_IN Analog In/Out VDD_IO_ANA — from TCXO
D3 LDOO OUT Power o o . LDO output for analog
- blocks
External LNA enabler /
D4 P17 /RTC_IRQ_OUT Digital In/Out VDD _101 Hi-Z Interrupt output to
CXA3846GF
D5 | SYSTEMO Digital Input VvVDD_|O1 Hi-Z BOOT MODE
D6 | SYSTEM1 Digital Input VvDD_IO1 Hi-Z BOOT MODE
D7 | vDD_lO1 Power — — — VDD_l01 domain IO power
E1 |LDO2_OUT Analog out | vDD_IO_ANA — LDO output for memory core
- - - blocks
E2 | VSSA_RCOSC GND — — — Analog blocks GND
2
E3 P15 /12C1_SDA Digital In/Out VvDD_IO1 Hi-Z I*C SDA (CXASBABGF IF/
_ - Master)
2
E4 | P14/12C1_SCL Digital In/Out VvDD_I01 Hi-Z I*C SCL (CXA3B46GF IF/
_ - Master)
E5 | VSS GND — — — Digital block VSS
. BOOT Recovery (Normally
E6 P06 / BOOT_REC Digital In/Out VDD_IO1 Pull-down tied to GND) / 1PPS out
E7 VSS GND — — — Digital block VSS
F1 LDO_IN Analog Input VDD_IO_ANA — LDOO0 / LDO1 input
F2 LDO_EN Analog Input VDD_10_ANA — LDOO0 / LDO1 enabler
.- . FLASH memory interface
F3 P11/ SPI1_IO1 Digital In/Out VvVDD_|O1 Hi-Z (SPI 101 / Master)
.- . FLASH memory interface
F4 P12/ SPI1_IO2 Digital In/Out VvDD_|O1 Hi-Z (SPI 102 / Master)
F5 P16/ SEN_IRQ_IN Digital In/Out VDD _101 Hi-Z Interrupt input
F6 RST_X Digital Input VDD_IO1 Hi-Zz Reset input
F7 RTC_CLK_IN Digital Input VDD_IO1 Hi-Z RTC clock input
. . FLASH memory interface
Gl | P13/SPI1_IO3 Digital In/Out VvDD_IO1 Hi-Z (SPI 103 / Master)
G2 | P10/SPI1_I00 Digital In/Out vDD_I01 Hi-z FLASH memory interface

(SP1100 / Master)
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Pin# Pin Name Type 110 10 Power Reset State Description
Supply

. . FLASH memory interface
G3 | P0O9/SPI1_SCK Digital In/Out VvDD_lIO1 Hi-Z (SPI CLK / Master)

- . FLASH memory interface
G4 P08/ SPI1_CS_X Digital In/Out VDD_IO1 Hi-Z (SPI CS / Master)
G5 LDO1_OuT Analog Output VDD_IO_ANA — LDO output for digital block
G6 | VDD_CORE Power — — — Digital block power
G7 | VDD_CORE Power — — — Digital block power

Failsafe Mode

Digital pins are in failsafe mode when the interface (VDD_IO0 and VDD_l0O1) power is not supplied (VDD_IO1 power must

be less than 50 mV. Hi-Z is NOT acceptable), while the core supply (VDD_CORE) may or may not be available. If the pins

are in failsafe mode and connected to 1.95 V, protection circuits prevent any unwanted leak current from the pins.

Unused Pin Terminations

LDO1_OUT

The LDO1_OUT should be open if the LDO1 is not used. However, LDOO_OUT should be tied to analog 0.7 V even if the
LDOO is not used.

RTC_CLK_IN
The RTC_CLK_IN should be tied with GND if an external RTC clock isn’t used.
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Description of Functions

Support Satellite Systems

GPS (L1 C/A)
GLONASS (L10F)
QZSS (L1 C/A)
SBAS (L1 C/A)
BeiDou (B1)*!
Galileo (E1 CBOC)!

Position Accuracy

Item GPS GPS & GLONASS Unit Remarks
Signal strength is -130 dBm
2DRMS 1.0 1.0 m Test circuit is shown at p.19.
Time-To-First-Fix (TTFF)

Item GPS GPS & GLONASS Unit Remarks
Cold Start? 35 35 S Signal strength is -130 dBm
Hot Start3 2 2 s Test circuit is shown at p.19.

Sensitivity

Item GPS GPS & GLONASS Unit Remarks
Cold Start -147 -147 dBm
Hot Start -160 -160 dBm Test circuit is shown at p.19.
Tracking -161 -161 dBm

Noise Filter

An embedded noise filter for GNSS signals. It is automatically enabled at the optimum settings for the input noise.

RF Performance

Item

Min. Typ.

Max.

Unit Remarks

Total NF

dB

1 Planned for the future. Please contact your local sales representative for details.

2 Positioning start without TCXO bias, GPS time, current location, ephemeris or almanac.
3 Positioning start with 1) [CXD5605GF internal time — GPS time| < 500 us, 2) |CXD5605GF internal location - true
positioning location| < 50 km, 3) TCXO bias is known, 4) ephemeris is known and 5) any satellite broadcast codes have

been decoded.
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Internal LDO

Embedded LDOs are provided for each internal power supply block. They should be used if supply voltage is provided by
some source other than the CXA3846GF to reduce noise on the supply lines.

LDOO and LDO1 have same spec as follows.

Item Min. Typ. Max. Unit Remarks
Input voltage 0.90 . 195 Y Even if the. L!DOs are not used, LDO_IN
must be this input voltage level.
Output voltage 0.68 0.70 0.72 \%

The LDOO is for analog powers and the LDOL is for digital block powers.
If the LDOs are not used, the LDO_EN pin must be tied to GND and LDO_IN pin must be tied to VDD_IO_ANA.

LDO2 has spec as follows.

Item Min. Typ. Max. Unit Remarks
Input voltage 1.20 — 1.95 \%
Output voltage 0.95 1.00 1.05 \%

The LDO2 is for memory core. This LDO is always ON even if the LDO_EN pin tied to GND.

Power-on reset

An internal power-on reset circuit enables autonomous startup without external reset control by the system. To avoid
malfunction in boot-up, power-off state must be more than 100 ms.

The internal reset is generated from the power-on reset & the externa reset (the RST_X pin).

VDDA_ANA
LDOO_OUT CXD5605GF
VDDA_LO
VDDA_LNA
VDD_CORE Power-on

Reset
Intenal reset | RF/Analog/Digital
RST X Blocks

Internal clock oscillators
RC oscillator

A clock from this oscillator is used for the power management unit and RTC counter (if there is no external RTC clock).

RTC clock

RTC counter maintains GNSS time and is used for the system wakeup/sleep timer function. Its clock sources are the RC

oscillator or the RTC_CLK_IN pin with 32.768 kHz.
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CXD5605GF

Analog Block Digital Block

RCOSC Divider RTC
Counter

32.768 kHz RTC_CLK_IN
; — = T
(Optional) T

Because the clock from the RC oscillator is calibrated for the RTC counter but it may have frequency drift by temperature
during sleep states (the calibration is done at SO: Exec* and S1: Idle states*), the sleep time also may be drifted. Below

figure shows the frequency drifts by temperature around 25 °C at stabled input voltage.

RC OSC freq. Drift by Temp.
2.0%

1.5% /

1.0% - —
Upper Limit

0.5% \/

0.0%

o5 / -
/ Lower Limit
-1.0%

-30C -10C 10C 30C 50C 70C 90C

Interfaces
Host MCU interface

The following are provided as interfaces to the host MCU.

® UART: up to 1.00 Mbps (8-N-1), up to 2.00 Mbps (8-N-2),
® |2C5: Standard mode (100 kbps), Fast mode (400 kbps) and Fast mode plus (1 Mbps)
The interface selection is set by the SYSTEMO and SYSTEML1 pins.
SYSTEM1 SYSTEMO Selected interface
0 0 12C
0 1 UART
1 0 Reserved
1 1 Reserved

CXA3846GF interface

This is an IC interface with normal mode and fast mode. It is provided as an interface for the CXA3846GF.

4 Please see “Description of Operation” at p.10
5 Planned for the future. Please contact your local sales representative for details.

10
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FLASH memory interface

SPI1 is for an external FLASH memory. The max clock frequency is 39 MHz

1PPS output
A 1PPS (pulse per second) signal is synchronized in the GPS time. P04 / INT_OUT can be used for the 1PPS output.

Recovery pin

When P06/BOOT_REC pin is high at power-on sequence®, the CXD5605GF doesn’t read a firmware on the FLASH
memory to over-write it. Please refer to the “CXD5605GF User’s Manual” for details.

FLASH memory size

Iltem Min. Typ. Max. Unit Remarks

FLASH memory size 0 — 64 Mb

6 See AC characteristics - Power-on / Power-off, p.17

11
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Description of Operation

State Transition

There are some states in the CXD5605GF and the CXA3846GF operations as shown in the following diagram. If the

CXA3846GF is not used, the system doesn’t go to “S5” or “S6".

S5
Deep Sleep

S6

Shutdown

Sleep2
CXD5605GF CXA3846GF
State ;
S0: Exec Operation Operation Operation Hold Hold H Operation Hold
S1: Idle Standby Operation Operation Hold Hold H Operation Hold
S2: Sleep0 Power-off Power-off Operation Hold Hold H Operation Hold
S3: Sleepl Power-off Power-off Operation Hold Power-off H Operation Hold
S4: Sleep2 Power-off Power-off Operation Power-off | Power-off H Operation Hold
S5: Deep Sleep Power-off Power-off Power-off Power-off | Power-off H Operation Hold
S6: Shutdown Power-off Power-off Power-off Power-off | Power-off L Off Off

State Description

SO: Exec

GNSS positioning can be performed.

S1: Idle

This is a command waiting state. The system can accept commands, but power consumption is managed to be low.

12
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S2: Sleep0

The CXD5605GF holds program code, data and satellite date but other logic circuit is powered off. The CXD5605GF can
wake up from this state without loading the data from an embedded NVRAM or an external FLASH memory or the system
MCU.

S3: Sleepl

Because the CXD5605GF holds satellite data only in this state, it must load program data from an embedded NVRAM or
an external FLASH memory or the system MCU for wake-up but it can get a position with hot start.

S4: Sleep?2
In this state, the CXD5605GF is powered off except an internal PMU and always-on block.

S5: Deep Sleep
In this state, the CXD5605GF is powered off but the CXA3846GF holds its RTC counter and backup registers.

S6: Shutdown
The CE pin of the CXA3846GF is low in this state. All functions are off but the leakage current is very low.

Please refer to the “CXD5605GF User’s Manual” for details.

13



SONY CXD5605GF
Electrical Characteristics
DC Characteristics
Digital 10
Item Symbol Min. Typ. Max. Unit
H level ViH 0.7 x 10 supply voltage — 10 supply voltage + 0.3 \%
Input voltage
L level Vi -0.3 — 0.3 x 10 supply voltage \%
H level VoH 0.8 x 10 supply voltage — — Y,
Output voltage
L level Vou — — 0.2 x 10 supply voltage \%
Drivability H level @Von(Min.) lon 1.2 — — mA
(VDD_100) L level @VoL loL 12 . . mA
(Max.) )
Drivability H level @Von(Min.) lon 2 — — mA
(vDD_IO1) L level @VoL loL 2 . . mA
(Max.)
Pull-up/down resistance (VDD_l00) Rpub 20 — 50 kQ
Pull-up/down resistance (VDD_|01) Rpub 30 — 70 kQ
Capacitance CeL — — 5 pF
Analog 10
® |DO_EN
Item Symbol Min. Typ. Max. Unit
Input H level ViH 0.8 x 10 supply voltage — 10 supply voltage + 0.3 \%
voltage | | jevel Vi 0.3 — 0.3 v
® Except above
Iltem Symbol Min. Typ. Max. Unit
Input voltage \ — — Recommended operating supply voltage \%
Output voltage Vo — — Recommended operating supply voltage \%
Current consumption
® Core’
ltem State Symbol Min. Typ. Max. Unit Remarks
Max load — MAX — — 50 mA
Satellite acquisition GNSacq — 15 — mA
S0: Exec
Satellite tracking GNSTrr — 7 — mA GPS 8-ch tracking
Idle S1:Idle IDLE — 2 — mA Waiting for command

7 Sum of VDD_CORE, VDDA_LNA, VDDA_LO, VDDA_ANA and LDOO_OUT current

14
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ltem State Symbol Min. Typ. Max. Unit Remarks
Sleep0 S2: Sleep0 SLPo — 0.3 3 mA Temp. in Max. is 25 °C
Sleepl, Sleep2 . 40
w/ ext. RTC clock S3: Sleepl, SLPy, . . .
Sleepl, Sleep2 S4: Sleep?2 SLP> i 70 500 HA Temp. in Max. is 25 °C
w/o ext. RTC clock
Deep Sleep? S5: Deep Sleep | DSLP — — 0 pA | CXA3846GF cuts all

power of

Shut down® S6: Shutdown SD — — 0 HA CXD5605GF's core

e VDD_IO0 +VDD_lO1

State Min. Typ. Max. Unit Remarks
All states except S5, S6 — 30 — A Depgnds on 10
toggling
® VDD |O_ANA
State Min. Typ. Max. Unit Remarks
SO0: Exec, S1: Idle — 170 — A
S2: Sleep0 — 150 — A
S3: Sleepl, S4: Sleep2 — 60 — A
AC characteristics
UART (Host interface)
POO/ - [
UARTO_TXD/ save [/ X Stop bit
12C0_SCL < >
trRATE_TX —» le— terr 1
P01/ —_
UARTO_RXD/ Start bit / X \ \ Stop bit
I2C0_SDA < | —
traTE_RX \ —>»| [ t=rr rx
Ideals:?gc’:]lz-; Start bit / X I, Stop bit
) tF?ATEJDEAL I
Item Symbol Min. Typ. Max. Unit Remarks
UART Error Rate R 1 . 1 % terr_Tx / tRATE_IDEAL
(except TX @ 115.2 kbps) BRT_ERR terr_RX / IRATE_IDEAL
UART Error Rate
- J— 0,
(TX @ 115.2kbps) RBRT ERR_FD_TX 4 4 % terr_Tx / tRATE_IDEAL

These timing budgets are changed by PCB (Printed Circuit Board) design. Please evaluate UART function on your PCB
carefully.

8 Please refer to the CXA3846GF data sheet for the its core current

15
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I2C (Host interface and CXA3846GF interface)

fffffff

CXD5605GF

2C0 SDA /i o\ m oo N 07 x10vOD

[2C1_SDA | IN—— N | W— R

kCcosCcL. T Ny TN

I2C1_SCL i [ N A N I N T T N/

—> tsu;pat tup;sTa

12C0_SDA

12C1_SDA

12C0_SCL

12C1_SCL

Standard-Mode Fast-Mode Fast-Mode Plus®
Item Symbol Unit Remarks
Min. Max. Min. Max. Min. Max.

SCL clock frequency fscL 0 100 0 400 0 1000 kHz —
HOLI?_ time (repeated) START P 4 . 06 . 0.26 . Us .
condition
LOW period of the SCL clock tLow 4.7 — 1.3 — 0.5 — us —
LOW period of the SCL clock tHicH 4 — 0.6 — 0.26 — us —
Setup time for a repeated
START condition tsu;sta 4.7 — 0.6 — 0.26 — us —
Data hold time tHD;DAT 0 — 0 — - — us —
Data setup time tsu;pat 250 — 100 — 50 — ns —
Rise tl'me of both SDA and trise . 1000 20 300 . 120 ns .
SCL signals
F.aII time of both SDA and SCL teaLL . 300 . 300 . 120 ns .
signals
Setup time for STOP condition tsu;sto 4 — 0.6 — 0.26 — us —
Bus free time between STOP
and START condition tBuF 47 T 13 o 05 - us -
Qapamtwe load for each bus cL . 73 . 73 . 29 oF 4.7 kQ
line Pull-up

9 Host Interface only

16
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External FLASH memory interfaces
tSLCH
CS X
tscki Tensn
< > tsck
SCK
tsckn
too <
[—>
Data (Output) >< ><
| tis t
Data (Input) >’< S %
Iltem Symbol Min. Typ. Max. Unit | Remarks
SCK Period tsck — 30.5 — ns 33 MHz
SCK Duty Ratio tsckn / tsck (tscki/tsck) 40 50 60 % —
CS_X active setup time tsLcH 7 — — ns —
CS_X active hold time tcHsH 5 — — ns —
10 Output Delay Time tob -10.36 — 12.86 ns —
10 Input Setup Time tis 0 — — ns —
10 Input Hold Time tiH 15.36 — — ns —
Power-on / Power-off
toire_voo_iooio1
VDD_I00
trise_voo_ioo traLLvoD 100
— €— tawoio
VDD_lO1 Vo N | o0%
VDD_IO_ANA % -:450mY 1%
€ twor —————————P
A~ 90% X" 90%
LDO_IN
in embedded LDO use . ]
oirr_rise_wp_cores-0 S
VDDA_ANA tore_nsts00.cORESI0 P torre_rauL voo 1o cores
LDOO_OUT
= X[ 90%
VDDA_LO \-150mV. 1%
VDDA_LNA e tuor ——W
VDD_CORE tRISE"IDD’mRB ti)\ FF_FALL_VDD _IO-CORES
in external power supply use T T e taoncons
Item Symbol Min. Typ. Max. Unit Remarks
Time difference from VDD_101 and ¢ . . . ms .
VDD_IO_ANA rise to VDD_100 DIFF_VDD_100-101

17
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ltem Symbol Min. Typ. Max. Unit Remarks
VDD_IOQ rise time trISE_VDD_I00 — — — ms —
VDD_IOO fall time trALL_vDD_I00 — — — ms —
Power off period tPWR_OFF 100 — — ms —
VDD_IO1 and VDD_IO_ANArrise
. trISE_vDD_IO — — — ms —
time
VDD_IO1 and VDD_IO_ANA fall
L - - tFALL_vDD_IO — — 500 ms —
time
VDD_IO1 and
Time difference from VDD_|O1 and ¢ 5 _ 1 ms VDD_IO_ANA can
VDD_IO_ANArise to LDO_IN rise DIFF_RISE_VDD_IO-LDOIN rise earlier than
LDO_IN by 1ms
Time difference from VDD_IO1 and LDO_IN should fall
VDD 10 ANA fall to LDO _IN tDIFF_FALL_VDD_IO-LDOIN 0 — 10 ms | later than VDD_|O1
- - - and VDD_IO_ANA
Time difference from VDD Cores?° ?i/EeDegr(I)ireerstrTZr?um
Ir’:zz to VDD_101 and VDD_IO_ANA | tpiFrF_RISE_VDD_CORES-IO 0 — 10 ms VDD_I01 and
VDD_IO_ANA
VDD Cores should
Time difference from VDD_IO1 and ¢ 0 . 10 ms fall later than
VDD_IO_ANA fall to VDD Cores fall | ' —/-VPPIOCORES VDD_|O1 and
VDD _I0_ANA
VDD Cores rise time {RISE_VDD_CORES 0.08 — 4.00 ms Keep monotonlcally
increasing
VDD Cores fall time tFALL_VDD_CORES — — — ms Keep monommca”y
decreasing
POR activating voltage VPoRrR_ACT — — 500 mV
Reset
trsT_ACT
RST_X
Item Symbol Min. Typ. Max. Unit Remarks
RST assert period tRsT_ACT 100 — — ms —
Clocks
® XOSC_IN
Iltem Symbol Min. Typ. Max. Unit
Input voltage range VIN 0.8 — 1.4 Vpp

10 VDDA_LNA, VDDA_LO, VDDA_ANA, LDO_OUTO0 and VDD_CORE

18



SONY CXD5605GF
Input Frequency Fin — 26.0 — MHz
Input frequency characteristics Fin_c -0.5 — 0.5 ppm
Duty Cycle Dc 40 — 60 %

® RTC_CLK_IN

Iltem Symbol Min. Typ. Max. Unit
Input Frequency Fin — 32.768 — kHz
Frequency Tolerance Fin_T -300 — 300 ppm
Duty Cycle Dc 5 — 95 %
Boot-up
Internal reset
Host interface Command: not acceptable >< Command: acceptable
(UART/IZC) : p - accep
tsooT_uP
Item Symbol Min. Typ. Max. Unit Remarks

Time to accept commar)ds from t8ooT UP . . 1000 ms
the system reset asserting

Test Circuit

. 10nH
GNSS Infineon Murata NDK
smuaor [ BGAS524N6 SAFFB1G56KBOFS5F 1 RPN CXDS605GF | NT2016SA
33pF  8.2nH 3-3pF

Reliability Qualification

ESD Strength

® CDM: +250 V (JEDEC)

® HBM: +2000 V (JEDEC)

Moisture Sensitivity Level

MSL1 (JEDEC)

Reflow Profile

IPC/JEDEC J-STD-020

19
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Package Outline

49PIN UFBGA

3.0 t008 0. BMAX
2
|| D
D l
PIN 1 INDEX ;’,_ \i/ D ~
o ™
D » 2
D ~ |

F

(CAGAWANVVAWAWAW/

DETAIL X
o) 49-90. 27
- i L$¢0.08@SA|B|
e | O OO% $0.05 @S
° O0O0QPOOO
= O0O0OOOO
AN |
~ B wuu%‘@@‘@‘ =
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Purpose of Use of the Products:

Customer shall use the Products with the utmost concern for safety, and shall not use the Products for any purpose that
may endanger life or physical wellbeing, or cause serious damage to property or the environment, either through normal
use or malfunction.

Use of the Products for purposes other than those stipulated in this specification is strictly prohibited.

Furthermore, usage of the Products for military purposes is strictly prohibited at all times.

Safe Design:

® Customer is responsible for taking due care to ensure the product safety design of its products in which the Products are
incorporated, such as by incorporating redundancy, anti-conflagration features, and features to prevent mis-operation, in
order to prevent accidents resulting in injury, death, fire, or other social damage as a result of failure.

Product Information:

® The product specifications, circuit examples, and any and all other technical information and content contained in this
specification, as well as any other information and materials provided to Customer in connection with the Products
(collectively, “Product Information”) have been provided to Customer for reference purpose only, and the availability and
disclosure of such Product Information and its usage by Customer shall not be construed as giving any indication that
Sony, its subsidiaries and/or its licensors will license any right, including intellectual property rights in such Product
Information by any implication or otherwise.

® Furthermore, even if circuit examples are included in this specification, they are provided only for reference purpose only,
and are merely examples of application. Sony, its Subsidiaries and/or their authorized representatives shall not be liable
for any damage arising out of their usage.

EXCLUSION OF WARRANTY ON THE PRODUCTS:

® UNLESS OTHERWISE NOTIFIED BY US IN WRITING, OTHERWISE AGREED BETWEEN THE CUSTOMER AND
SONY, ITS SUBSIDIARIES OR ANY OF THEIR AUTHORIZED REPRESENTATIVES IN WRITING, OR TO THE EXTENT
PERMITTED BY LAW, THE FOLLOWING TEMS AND CONDITIONS SHALL APPLY TO THE USAGE OF THE
PRODUCTS AND THE PRODUCT INFORMATION:

THE PRODUCTS AND THE PRODUCT INFORMATION ARE PROVIDED BY SONY, ITS SUBSIDIARIES AND/OR
THEIR AUTHORIZED REPRESENTATIVES "AS I1S" AND WITHOUT WARRANTY OF ANY KIND AND SONY, ITS
SUBSIDIARIES AND/OR THEIR AUTHORIZED REPRESENTATIVES MAKE OR HAVE MADE NO REPRESENTATION
OR WARRANTY, EXPRESS OR IMPLIED, STATUTORY OR OTHERWISE, AND EXPRESSLY DISCLAIMS ANY
REPRESENTATION OR WARRANTY (I) WITH RESPECT TO ACCURACY, RELIABILITY, VALUE, UTILITY OR SAFETY
OF THE PRODUCTS AND THE PRODUCT INFORMATION, OR THE ABILITY OF CUSTOMER TO MAKE USE
THEREOF, (Il) WITH RESPECT TO ANY IMPLEMENTATION OF THE PRODUCTS AND THE TECHNICAL
INFORMATION; (lIl) WITH RESPECT TO MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE; OR (IV)
THAT THE PRODUCTS AND THE PRODUCT INFORMATION OR ANY IMPLEMENTATION THEREOF IS OR WILL BE
FREE FROM INFRINGEMENT, MISAPPROPRIATION OR VIOLATION OF ANY INTELLECTUAL PROPERTY RIGHT
OR ANY OTHER RIGHT OF ANY THIRD PARTY, AND ANY EQUIVALENTS OF ANY OF THE FOREGOING UNDER
THE LAWS OF ANY JURISDICTION.

CUSTOMER HEREBY ACKNOWLEDGES AND AGREES THAT USE OF THE PRODUCTS AND THE PRODUCT
INFORMATION IS AT CUSTOMER'’S SOLE RISK AND THAT CUSTOMER IS RESPONSIBLE FOR THE USE OF THE
PRODUCTS AND THE PRODUCT INFORMATION, INCLUDING DEFENDING ANY INFRINGEMENT CLAIM MADE
AGAINST THE CUSTOMER IN RELATION WITH CUSOMTER'S USAGE OF THE PRODUCTS AND TECHNICAL
INFORMATION.

NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY SONY, ITS SUBSIDIARIES OR THEIR AUTHORIZED

REPRESENTATIVES SHALL CREATE A WARRANTY, DUTY OR CONDITION OR IN ANY WAY INCREASE THE
SCOPE OF THIS WARRANTY.
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LIMITATION OF LIABILITY:

® TO THE EXTENT PERMITTED BY LAW, SONY, ITS SUBSIDIARIES AND/OR THEIR AUTHORIZED
REPRESENTATIVES SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR
BREACH OF ANY EXPRESS OR IMPLIED WARRANTY, BREACH OF CONTRACT, NEGLIGENCE, STRICT LIABILITY
OR UNDER ANY OTHER LEGAL THEORY RELATED TO THE PRODUCTS AND PRODUCT INFORMATION,
INCLUDING, BUT NOT LIMITED TO, ANY DAMAGES ARISING OUT OF LOSS OF PROFITS, LOSS OF REVENUE,
LOSS OF DATA, LOSS OF USE OF THE PRODUCTS OR ANY ASSOCIATED HARDWARE, DOWN TIME AND USER’S
TIME, EVEN IF ANY OF THEM HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Compliance with Laws:

® Customer shall comply with all applicable laws, ordinances, rules and regulations in connection with the usage of the
Products, including the export control laws or regulations of various countries and shall be fully responsible for obtaining
approvals in connection with the export of the Products in accordance with such said laws, ordinances, rules and/or
regulations.

Governing Law:

® This specification and the terms and conditions contained herein shall be governed by and construed in accordance with
the laws of Japan, without reference to principles of conflict of laws or choice of laws. All controversies and disputes
arising out of or relating to this specification and the terms and conditions contained herein shall be submitted to the
exclusive jurisdiction of the Tokyo District Court in Japan as the court of first instance.

Notes:

® The product specifications, circuit examples, technical information and any and all other information and content relating
to the Products contained in this specification may be revised or updated by Sony at Sony’s sole discretion without prior
notice to the Customer and Customer shall abide by their latest versions. Such revisions or updates will be made
available to Customer in a way as Sony deems appropriate.

® Ensure that you have read and reviewed the notices contained in our delivery specification as well as this specification
when purchasing and using the Products.
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