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< GSGL-0003 >

GNSS SiP Module

Pb-free, halogen-free and RoHS compliant
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Restricted

1. Security warning
The information contained in this document is the exclusive property of Goertek Microelectronics Co.,

Ltd and should not be disclosed to any third party without the written consent of Goermicro Co., Ltd

2. Publication history
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1. Introduction

1.1 Functional Description

GSGL-0003 module is based on System in Package (SiP) technology which consists of a Sony
CXD5609AGF GNSS, an Infineon BGA123N6 LNA, a Qualcomm SAW filter, a Gigadevice Flash
and the matched passive components. All components are integrated in a tiny 47 pins 5.3x4.9x0.94
mm3LGA package with sputter technology to achieve EMI shielding. GSGL-0003 can be used to

scheme location application for consumer electronics.

The CXD5609AGF is a multi-GNSS receiver with a nor sensitivity and fast acquisition engine. It can
operate from a single supply rail from 0.7V to 1.8V. Meanwhile, it supports GLONASS, SBAS, QZSS,
BeiDou and Galileo location with low power consumption. Besides, it is compatible with both UART

and 12C interface to transmit location data.

The BGA123NG6 is designed to enhance GNSS signal sensitivity and operate in a wide supply voltage
range of 1.1V to 3.3V with ultra low current consumption of 1.3mA. What’s more. It is used in the
frequency of 1550 to 1615 MHz with insertion power gain of 19dB and low noise figure of 0.75 dB.

The B38162W1203W310 is a RF single filter for BeiDou, GPS and GLONASS with the min
attenuation of 25dB. It has excellent insertion attenuation of 0.8 dB with center frequency of
1582.47TMHz.

An 8 Mbit serial Flash, GD25LE80E is connected to the GNSS through SPI, because the internal
MRAM of CXD5609AGF is incompatible with the temperature and pressure applied during the

molding process.

1.2 Features

CXD5609AGF Receiver

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

® Embedded noise filters and spectrum analyzer for development

® 1.8V Host MCU interface 10 of UART and 12C
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GSGL-0003 module

® Featuring integrated GNSS

® Low power consumption

® Small size of 5.3x4.9x0.94 mm3uitable for low volume system integration

® Easy for integration into mobile and handheld device with flexible system configuration

Version0.3 Confidential in Goermicro, shall not be spread if not be privileged Page 5/ 16



Goermicro

2. Block Diagram

GNSS MODULE
CXD5609AGF
LNA SAW RF Block Digital Digital Block<CPU>
Y pe——
I LNA N LNA RF Front End GNSS Engine CPU || lIJZACRI-IE/ N
Analog Block Digital Block<Always-on>
Sensor (_?ontrol 12C IE
TCXO RC unit
> B>
26MHz PLL osC
RTC Counter PMU
FLASH Sl LDOO LDO1 LDO2
8Mb
Backup RAM Main RAM
32.768KHz (r >
3. Pin Map and Description
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Enable
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Power for
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w
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Top view
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Pin# Pin Name Type | 10 Power Supply | Reset State Description
1 GND P / / Ground
2 GND P / / Ground
3 GND P / / Ground
4 GND P / / Ground
5 RF_IN I VDD_IO_ANA / GNSS RF Signal Input
6 GND P / / Ground
7 GND P / / Ground
8 LDO_EN I VDD_IO_ANA / LDOO0/LDOL1 Enable
9 GND P / / Ground
10 GND P / / Ground
11 GND P / / Ground
12 GND P / / Ground
13 LDO2 OUT P VDD_I10_ANA / LDO Output for Memory
Block
14 | VDD_LDO_IN P VDD_IO_ANA / LDOO/LDOL Input
15 | SEN_IRQ_IN | 1/O VDD _101 Hi-Z Interrupt Input
16 VDD P / / Power In
17 GND P / / Ground
18 VDD_CORE P / / Digital Block Power
19 | LDOL.OUT | P | VDD IO ANA / LDO Output for
Digital Blocks
20 GND P / / Ground
21 | RTC_CLK_IN | VDD _101 Hi-Z RTC Clock Input
22 GND P / / Ground
23 RST_IN | VDD_101 Hi-Z Reset Input
24 BOOT_REC 1/0 VDD _I01 Pull-down Boot Recovery
25 UART_CTS 1/0 VDD_I00 Hi-Z UART_CTS
26 UART_RTS I/0 VDD_I100 Hi-Z UART_RTS
27 UART_RXD 1/0 VDD_I00 Hi-Z UART_RXD/12C SDA
28 UART _TXD 1/0 VvDD_I100 Hi-Z UART_TXD/12C SCL
29 GND P / / Ground
30 | INTOUT | 10 VDD_I00 Hi-Z Interrupt Output
1PPS Out
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31 EXTLD_IN/1P 1/0 VDD_I00 / Timing input/1PPS Out
PS_OUT
32 SYSTEMO I VDD _101 Hi-Z Boot Mode
33 LDOO P / / LDO Output for
Analog Blocks
34 GND P / / Ground
35 I2C_SDA 1/0 VDD_IO1 Hi-Z I12C SDA
36 12C_SCL I/0 VDD 101 Hi-Z 12C SCL
37 GND P / / Ground
38 GND P / / Ground
39 GND P / / Ground
40 GND P / / Ground
41 GND P / / Ground
42 GND P / / Ground
43 GND P / / Ground
44 GND P / / Ground
45 GND P / / Ground
46 GND P / / Ground
47 GND P / / Ground
Note: LDO1_OUT should be open if not used.
4. Electrical Characteristics
4.1 Absolute Maximum Ratings
Parameter Min Max Unit
VDD -0.3 2.5 Vv
Supply Power VDD _LDO_IN -0.3 VDD+0.3 V
LDO0&VDD_CORE -0.3 14 Vv
Operating Temperature -30 85 <
Storage Temperature -40 85 <

Version0.3
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4.2 Recommended Operation Conditions

Parameter Min Type Max Unit
VDD 1.71 1.80 1.89 \Y/
Supply Power VDD _LDO_IN 0.90 / 1.95 \Y/
LDO0&VDD_CORE 0.65 0.70 0.75 \Y/
Note: VDD_LDO_IN must be this input voltage level even if the LDOs are not used.
4.3 Digital 10 Characteristics
Item Symbol Min Max Unit
\Y/ 0.7x 10 Supply Voltage 10 Supply Voltage+0.3 \
Input Voltage i PRy 9 PRYY g
ViL -0.3 0.3x 10 Supply Voltage \
\/ 0.8x 10 Supply Voltage / \Y
Output Voltage o PRYY 9
VoL / 0.2x 10 Supply Voltage \Y
Drivability loH 1.2 / mA
(VDD_l00) loL 1.2 / mA
Drivability loH 2 / mA
(vDD_l01) loL 2 / mA
4.4 Current Consumption
Embedded LDO supply (Typical spec is defined as VDD_LDO_IN @1.8V at 25°C)
Item State Typ Max Unit
Satellite Acquisition@Cold Start 15 - mA
S0: Exec
Satellite Tracking 11 - mA
Idle@Waiting for Command S1: Idle 2 - mA
Sleep0 S2: Sleep0 400 - UA
Sleepl S3: Sleepl 64 - LA
Embedded LDO supply (Typical spec is defined as VDD @1.8V at 25°C)
Item State Typ Max Unit
Satellite Acquisition@Cold Start 3 - mA
q @ S0: Exec
Satellite Tracking 3 - mA
Idle@Waiting for Command S1: Idle 1.6 - mA
Sleep0 S2: Sleep0 200 - UA
Sleepl S3: Sleepl 120 - LA
boot-up internal LDOs use - - 300 mA
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Note: This current flows for 10 ms (ave) to 30 ms (max) at boot-up time when power for the VDD_CORE is supplied

from LDOL1.

External power supply (Typical spec is defined as VDD_CORE @0.7V at 25°C)

Item State Typ Max Unit
Satellite Acquisition@Cold Start S0: Exec 12 - mA
Satellite Tracking 8 - mA
Idle@Waiting for Command S1: Idle 1.8 - mA
Sleep0 S2: Sleep0 250 - UA
Sleepl S3: Sleepl 30 - LA
External power supply (Typical spec is defined as VDD @1.8V at 25°C)

Item State Typ Max Unit
Satellite Acquisition@Cold Start S0 Exec 3 - mA
Satellite Tracking 3 - mA
Idle@Waiting for Command S1: Idle 1.6 - mA
Sleep0 S2: Sleep0 170 - UA
Sleepl S3: Sleepl 70 - LA

External power supply (Typical spec is defined as LDOO0 @0.7V at 25°C)
Item State Typ Max Unit
Satellite Acquisition@Cold Start S0: Exec 2.3 - mA
Satellite Tracking 2.3 - mA
Idle@Waiting for Command S1: Idle 120 - UA
Sleep0 S2: Sleep0 13 - UA
Sleepl S3: Sleepl 13 - LA

5. RF Characteristics

5.1 GNSS Receiver Performance Specifications

The GSGL-0003 module complies with the following features and standards.
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Items Description
Satellite Systems GPS, GLONASS, QZSS, SBAS, BeiDou, Galileo
GPS L1, C/A
GLONASS L1,0F
Frequency Band QZSSL1C/A
SBAS L1,C/A
BeiDou B1
Galileo E1,CBOC

5.2 Position Accuracy

Item GPS GPS&GLONASS Unit Remarks
2DRMS 1 1 m Signal Power is -130dBm

5.3 Time-To-First-Fix(TTFF)

Item GPS GPS&GLONASS Unit Remarks
Cold Start <35 <35 S Signal Power is
Hot Start <2 <2 S -130dBm

5.4 Sensitivity

Item GPS GPS&GLONASS Unit Remarks
Cold Start -148 -148 dBm
Hot Start -161 -161 dBm
Tracking -162 -162 dBm

5.5 RF Performance

Item Specification Unit Remark

Noise Figure <1 dB
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6. Sequence and Timing

6.1 Power-on
VDD _LDO _IN ety > ~ i
VDD e
Embedded LDO supply:
Item Symbol Min Max | Unit
VDD_LDO_IN rise time t1 0.08 4 ms
Time Difference from VDD_LDO _IN rise to VDD rise t2 -1 5 ms
Time Difference from VDD_LDO _IN fall to VDD fall t3 -10 0 ms
Power off period ta 100 / ms
6.2 UART
[
UART_RX ]
Start bit / X / Stop bit
3 tRATE_RX —»| [€ tERR RX
UART_TX
Start bit / >< | Stop bit
<« IRATE_TX —i €= tERR_TX
Ideal Rate
Signal Start bit / X Stop bit
| ’ >
tRATE_IDEAL j
Item Symbol Min | Typ | Max | Unit Remarks
UART Error Rate Rer s 1 - L % tgrr Tx / TRATE IDEAL
(except TX@115.2kbps) tgrr RX / RATE IDEAL
UART Error Rate
(TX@115.2kbps) Rprr ERR FD TX | -4 — 4 % tgrr Tx / RATE IDEAL

These timing budgets are changed by PCB (Printed Circuit Board) design. Please evaluate UART function on your
PCB carefully.
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6.3 12C(Host interface and Slave interface)

- . N vy
12C_SDA 1IN Il ] & 32318 VBB
—»| [4—tFaLL
tHD;DAT tSUJsTA|
—» [ tHD;STA | [« tRISE <« > (€ tFALL >
12C_SCL
[ — |
ltow thice > [€—tsu;pAT ~p [€—tHD;STA
S Sr
P tBUF
I2C_SDA I K
| fsusfo
7 X 7
12C_SCL ; . , o
P S
Standard- Fast-Mode | FAST-Mode Plus
Item Symbol Mode Unit | Remarks
Min Max | Min | Max Min Max
SCL clock frequency fsor 0 100 0 400 0 1000 | KHz —
HOLD time(repeated).
tHD;STA 4 — 0.6 — 0.26 — us —
START condition
LOW period of the SCL
tLOW 4.7 —_— 1.3 —_— 0.5 — us —
clock
LOW period of the SCL
tHlGH 4 — 0.6 —_— 0.26 — Us —
clock
Setup time for a repeated
tSU;STA 4.7 — 0.6 —_— 0.26 — Us —
START condition
Data h0|d tlme tHD;DAT 0 — 0 — — — us —
Data setup time tSU:DAT 250 — 100 — 50 — ns —
Rise time of both SDA
tRISE — 1000 20 300 — 120 ns —
and SCL signals
Fall time of both SDA
_ tFALL — 300 — 300 — 120 ns —
and SCL signals
Setup time for STOP
tSU;STO 4 — 0.6 — 0.26 — Us —
condition
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Bus free time between
STOP and START taur 4.7 — 13 | — 0.5 — s —
condition
Capacitive load for each 4.7KQ
CL — 73 — 73 — 29 pF
bus line Pull-up
6.4 Others
RTC_CLK_IN
Item Symbol Min Typ Max Unit
Input Frequency Fin — 32.768 — KHz
Frequency Tolerance FinT -300 — 300 ppm
Duty Cycle D¢ 5 — 95 %
Boot-up
Host interface
(UART/I2C) Command: not acceptable >< Command: acceptable
P teoor_up .
Item Symbol | Min | Typ | Max | Unit Remarks
Time to accept commands Boot-up with the
from the system reset tgoor uP| — — 1000 ms | recommended external
asserting FLASH memory
Reset
P TrsT_ACT o
RST_X ‘
Item Symbol Min | Typ | Max | Unit Remarks
RST assert period tRsT ACT 100 — — ms —
Note: the pin has connected to pull up resistor of 100kQ in the module.
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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).
® |2C: Standard mode (100 Kbps), Fast mode (400 Kbps) and Fast mode plus (1 Mbps).

The interface selection is set by the SYSTEMO pins.

SYSTEMO Selected interface
0 12C
1 UART

7.Physical Specifications

7.1 Package Outline

2
Pin1 Index @ 3 %
[ &5 300 10 . (0.700) X020 3 Pint Index
(=]
[ by
d | .9XD0_40'E[HHHD g
[E10125@[AH] H ol O
J i) T
g Shisiding on % E i?_
§ _ _ _ _ five sides . n E E . é u?)l
2 e 6X(1.00 — «
Z | B
o
Al -
R ] PP ] A
Top view(Chip side view) 0.94 max ©-199), %0 30+0.10 4X20.45 3X1.45+0.10
‘Y Side View @ [&]01250]AB] Bot View

Unit:mm

- 5.3

CXD5609AGF/0.452
SAW/0.33 I C I
Flashv/0.3 v O U O @

Substrate/0.19+0.02

7.2 Laser Marking Drawing

TBD
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7.3 Recommendation Reflow Profile

TBD

7.4 Package and Storage Condition

TBD

8. Reference Application Circuit

RTC CLK

X1

3

D Y

VDD_1v8

OouT VDD
2

il

GND NC

7XZ3200033

OnF

'lll—J In__ll

LR R R R T

INT_OUT

EXTLD_IN/1PPS_OUT

12C_SCL
12C_SDA
LDOO
SYSTEMO

[i

sececscsssevane

eCC LT Ry P PP LT PR T L LT PP PP CTP LR

VDD :

.

R2 R3 K

.

J2 10k 43 100k .
o3 . .
2 BOOT REC 2 SYSTEMO

o— 1 o— 1 s
R4 R5 H

CON3 CON3 :
47k 10k .

.

u1 b S e <ls|<|<|e
J1
KH-SMA-K513-G pesseciaenenes, . FeBRIB0n8 QILT 5
o) : : | 2 28 UART_TXD
Q . . il 3 27 UART_RXD
o : If 4
4 o OR P w0 4 26 UART_STg
= -
3 : : : 5 GSGL-0003 > BOOT REC
b, ¢ ! nRST_X
: 1 oo en[ >I|| o 22 i
: : 1o 0 21 55 : < |RTC_CLK
M NC : Ill - CFAOTVONDD DOTN o It
s . e o e ol a8sq
— b - — E N o] ool
-
The power path can be set by the pins as follow: il K | 1] =i i
Net VDD LDO IN LDO EN VDD CORE LDOO : [; \/j/ i [ . = e I = I -
e unction
ina(l)
Internal 1 1 Short to LDOT OUT | Decoupling v SYSTEMO | Interface Selection ‘ c UART
External 1 0 1 1@ 3 Z,Z,g g ’é BOOT REC Firmware Selection | Default” | Reserved? ‘
o | |
Notes: §'§ 0_5, g. ! Notes:
(1)Connected to the ground through a ceramic capacitor & g'ﬁ <] % (1)The module boots up with present firmware by pulling down or floating
= (2)Pulling up while downloading new firmware and then reset after pulling

(2)A ferrite bead of 120 Ohm can be used for better power performance

(3)The voltage level of VDD _LDO IN and LDO EN is different from VDD_CORE and LDOO

D )

down or floating
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