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STAB088EXG

Flexible GPS/Galileo/Glonass/QZSS receiver with
high performance processing (ARM9)

ST
TFBGA169

Features

e STMicroelectronics® 3rd generation
positioning receiver with 32 tracking channels
and 2 fast acquisition channels compatible
with GPS, Galileo, Glonass and QZSS systems

e Embedded RF front-end with built-in LNA
e -162dBm indoor sensitivity (tracking mode)

e Fast TTFF <1 sin hot start and 35 s in cold
start

e Support of ST-AGPSTM Multimode Assisted
GPS (extended ephemeris solution)

e High performance ARM946 MCU (up to
208 MHz)

o 256 Kbhyte embedded TCM/SRAM

e FSMC external memory interface (NAND, NOR
and SRAM)

e External SQI Flash interface

e One 16-bit Extended Function Timer (EFT)
with input capture/ output compare and PWM.

e Four 32-bit free running timers/ counters
e Real Time Clock (RTC) circuit

e 3 UARTS (one full for modem support)

e 112C master/slave interface

e 1 Synchronous Serial Port (SSP, Motorola-SPI
supported)

e USB2.0 dual role full speed (12 MHz) with
integrated physical layer transceiver

e 2 Secure-Digital Multimedia Memory Card
Interfaces (SDMMC)

e 2 Controller Area Network (CAN)

September 2014

Data brief

e 1 Multichannel Serial Port (MSP)
e GPIO port for a total of up to 64 GPIOs
e 8-channels ADC (10 bit)

e Selectable 1.8 V or 3.3 V I/Os for specific 1/0
ports

e 3 embedded 1.8 V voltage regultators
e Operating condition:
— Vpp12: 1.2V 10 %
— VppigRrrig: 1.8V 5%
- Vipyr:1.62Vt03.6V
— Vyqi0: 1.8V -5%/ +10 %; 3.3V +10 %
e Package:
— TFBGA169 9 x 9 x 1.2 mm 0.65 pitch
— TFBGA169 12 x 12 x 1.2 mm 0.8 pitch

e Ambient temperature range: -40/ +85 °C

Description

STAB088EXG is a single die standalone
positioning receiver IC working on multiple
constellations (GPS/Galileo/Glonass/QZSS).

By combining the ARM946 microcontroller core
with the large number of peripherals/ interfaces,
STAB088EXG provides a highly-flexible and cost
effective solution for hand-held and telematic
applications.

The device is the ideal solution for sensor-based
and sensor-less ST Dead Reckoning
technologies which enhance positioning accuracy
even in areas without GNSS signals, like tunnels
and indoor parking.
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For further information contact your local STMicroelectronics sales office.
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STABO088EXG Overview

1 Overview

STAB08B8EXG is an integrated System-On-Chip device designed for a highly-flexible and
cost effective solution for vehicle, hand-held navigation and telematic applications.

It combines a high performance ARM946 microprocessor with embedded enhanced
peripherals and 1/O capabilities, RF front-end and base band processor to support GPS,
Galileo, Glonass and QZSS satellite systems.

It also provides clock generation via PLL, backup logic with real time clock and it supports
USB2.0 standard at full speed.

STABOB88EXG is software compatible with the ARM processor family. The device is power
supplied with 1.8 VV and uses three on-chip voltage regulators to internally supply the RF
front-end, core logic the backup logic. In order to reduce the power consumption the chip
can be directly powered with 1.2 V bypassing the embedded voltage regulators.

I/O lines are compatible with 1.8 V and 3.3 V.

The chip, using STMicroelectronics CMOSRF technology, is housed in a TFBGA169
(9x9x 1.2 mm)and TFBGA169 (12 x 12 x 1.2 mm) packages.

The Automotive Grade devices (see Figure 4: Ordering information scheme) fulfilling high
quality and service level automotive market requirements, is the ideal solution for OEM
telematic applications.

3
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Pin description STA8088EXG
2 Pin description
2.1 Block diagram
Figure 1. STA8088EXG system block diagram
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2.2 TFBGA169 ball out
Table 1. TFBGA169 ball out Automotive Grade (with CAN)
1 2 3 4 5 6 7 8 9 10 11 12 13
FSMC FSMC FSMC FSMC
USB_DM USB_DP FSMC FSMC FSMC FSMC
Al cnDIo _ _ CANOTX ADD22 | ADDI8 ADD9 ADD16 GNDIO
(UARTL_RX) | (UARTL TX) 1o | (1o 1 (12 DATA15 DATA8 DATAS DATA4
FSMC FSMC FSMC FSMC
B| vDDIO 12 C(/:,Nolg)x C@,’\(')lgx CANORX ADD23 | ADD19 ADD6 ADD10 e FoMC | vopio_rs FaMe Fame
: : (P131) | (PL27) (P1.14) (P1.18)
MSPOUT | MSPOUT | MSPOUT SD/ Came FSMC FSMC FSMC Cave Cave FsvC | Fswc.csy | Fsme
C| scik LRCLK lopwrsel_r2 | VDDIO_r5 i ADD20 ADD1 ADD14 e e o Sme_Cs3r) - Feme
(P0.31) (P0.30) (P0.29) (P1.28) (P1.9) (P1.22) pwrsel_
FSMC FSMC FSMC
MMC_CMD VDD18 FSMC FSMC FSMC FSMC FSMC FSMC
D| MMC_cLK = VDD12_MVR ADD21 ADD2 ADD11
(P0.28) MVR WEN (P120) (P119) (PL15) CLK ADV DATAQ cs1 Cso
| Mmc_Do | mmc_p1 MMC_D2 MMC_D3 FSMC P Fone o e FSMC FSMC GPIO2 GPIOS
(P0.20) (P0.21) (P0.22) (P0.23) oueN | 8075 (128 L5 Lo DATAL DATA3 (P0.2) (P0.5)
MMC_D4 | MMC_D5 MMC_D6 MMC_D7 FSMC FSMC FSMC FSMC FSMC FSMC SPI_CLK GPIO1 GPIO4
Fl “(Poza) (P0.25) (P0.26) (P0.27) ADDS ADD3 ADDO ADD8 ADD12 DATA7 (PL.1) (P0.1) (P0.4)
: : : : (PL13) | (PL.11) (P1.8) (P1.16) (P1.20) : : :
VDD18 FSMC FSMC SPI_DO GPIO7
G| T™s TRSTn DI TCK GND GND GND oot Fome Fome L) VDDIO_r1 o)
VRF12 VDD12 FSMC FSMC SPI_DI GPIO3 GPIO6
H| YRFZZ TP_IF_P GND_RF TDO DD GNDIO GND GND '(APDlDZlSS) Lome. i 02 00
SPI_CSN/ UARTO
J| VRF2 TP_IF_N GND_RF GND_RF | STBY_OUT | STDBYn | vDD12 MVR | YO | vDD12 MVR |PPS_OUT | 10pwrsel r1 RTS epI0o
(P1.0) (P0.14) (P0.0)
UART2_TX/ UARTO_TX/
K| A o GND_RF GND_RF | GND_RF |GND_RF | WAKEUP | RSTn | ADC_INg |vbDio_ra | BoOT 0 | YARTZRX | 75507 1
(PL2)
(PL5) PL7)
L| CND GND GND_RF GND_RF VRF12 VRFIZ |\ apc Nt | ADC N4 | ADc Nz | SQLSIOZ | g6 ook ULA>TRgO UARTO_RX
LNA LNA - s RFVCO | RFDIG - - - (P0.12) = (Po.18) (P1.6)
SQI_Cen/ UARTO UARTO
M o VRFLS GND_RF GND_RF VRIS P ADC_IN3 |ADC_IN6 | RTC XTI Sgaﬁ:'lo)l lopwrsel_r4 cTs DSR
: (P0.19) (P0.15) (P0.16)
VRF120UT VRF12 RFA XTAL SQISI03 | SQI_SIo0 UARTO
N| GND_RF F Lo iviy F VRF12_IF " ADCIN7 | ADC_INs | RTC.xTO | S25SI0 ¥630) ( ) ) GNDIO
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Table 2. TFBGA169 ball out (ho CAN)

1 2 3 4 5 6 7 8 9 10 11 12 13
FSMC FSMC FSMC FSMC
USB_DM USB_DP FSMC FSMC FSMC FSMC
Al enDIO _ _ N.C. ADD22 | ADD18 ADD9 ADD16 GNDIO
(UARTL_RX) | (UARTL_TX) tise | eros L7 (o124 DATA15 DATA8 DATAS DATA4
FSMC FSMC FSMC FSMC
B| vooio r2 | '2€_SD 12C_SCLK N.C. ADD23 | ADD19 ADD6 ADD10 FSMC FSMC | \bpio_r3 FSMC FSMC
(P0.8) (P0.9) ray | o P10 (115) DATA14 DATA2 BLn1 BLNO
MSPOUT | MSPOUT | MSPOUT SD/ FSMC FSMC FSMC
Cc| scik LRCLK lopwrsel_r2 VDDIO_r5 FV?/'\T"E ADD20 ADD1 ADD14 DFAST'\':(l:Z DFAST'\,:(fo Fgg/lzc Flf'\xr:s—e(fsrg’ [F)i%%
(P0.31) (P0.30) (P0.29) (P1.28) (P1.9) (P1.22) pwrsel_
FSMC FSMC FSMC
MMC_CMD VDD18 FSMC FSMC FSMC FSMC FSMC FSMC
D MmMC_CLK | ™ p5g) MVR VDD12_MVR WEN 330102291) (’;'13'2(2)) g;DlDllgl) CLK ADV DATA9 cs1 )
g| MMc_Do | mMmc D1 MMC_D2 MMC_D3 FSMC e Fone oo e FSMC FSMC GPIO2 GPIOS
(P0.20) (P0.21) (P0.22) (P0.23) OueN | 5775 (P11 (o125 1o DATAL DATA3 (P0.2) (P0.5)
MMC_D4 | MMC_D5 MMC_D6 MMC_D7 FSMC FSMC FSMC FSMC FSMC FSMC SPI_CLK GPIO1 GPIO4
Fl P02 (P0.25) (P0.26) (P0.27) ADD5 ADD3 ADDO ADDS8 ADD12 DATA? P1.1) (P0.1) (P0.4)
: ' : ' P113) | (PL.11) (P1.8) (P1.16) (P1.20) ' : :
VDD18 FSMC FSMC SPI_DO GPIO7
G TMs TRSTn DI TCK GND GND GND ooL e Foe e VDDIO_r1 o
H| VRF12 TP IF_P GND_RF DO VDD1Z2 | \pio GND GND PODIS FSMC SPLDI GPIO3 GPIOG
RFADC I - LPVR (125 DATA13 (P12) (P0.3) (P0.6)
SPI_CSN/ UARTO
J| VR2 TP_IF_N GND_RF GND_RF | STBY_OUT | STDBYn | VDD12 MVR | oD | VDD12 MVR | PPS_OUT | IOpwrsel_r1 RTS ‘(3;(;%‘))
(P1.0) (P0.14) :
UART2_TX/ UARTO_TX/
Kl o GND_RF GND_RF GND_RF | GND_RF | WAKEUP RSTN ADC_IN8 | VDDIO 14 | BOOT.O UA(EZZ)RX BOOT 1
(P15) : PL7)
L| ©nND GND GND_RF GND_RF VRPI2 | VRFLZ | apc Nt | AaDcNa | apc g | SQSI02 1 o6, gek “DTR. | UARTO_RX
LNA LNA - - REVCO | RFDIG - a - (P0.12) _ F0.15) (P1.6)
SQI_Cen/ UARTO UARTO
Y VRFLS GND_RF GND_RF VRIS P ADC_IN3 | ADC_IN6 | RTC_XTI Sgai'lo)l lopwrsel._r4 CcTS DSR
: (P0.19) (P0.15) (P0.16)
UARTO
VRF120UT VRF12 RFA XTAL SQI_SI03 | SQI_SI00
N| GND_RF F o Ry " VRF12_IF o ADC_IN7 | ADC_INS | RTC XTO | SZSS 510 ( b ) GNDIO
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STAB088EXG

Pin description

2.3

Power supply pins

Table 3. Power supply pins

Symbol 110 Functions TFBGA169
VDD18 _MVR Pwr | Digital supply voltage for main voltage regulator (1.8 V) D3, G8
Digital supply voltage for core circuitry (1.2 V). When using the
VODIZMVR | P | ectance shal be connected bewween these pins and | %7 D4 8
GND to guarantee on-chip voltage stability.
VDD_LPVR Pwr gigig;l)l supply voltage for low power voltage regulator (1.62 V - 18
Digital supply voltage for backup logic (1.2 V). When using the
voD12 LPvR | pur |LEVE. 1N shal e ey e votsge e | g
GND to guarantee on-chip voltage stability.
VDD_IOR1 Pwr | Digital supply voltage for I/O ring 1 (1.8 V or 3.3 V) G12
VDD_IOR2 Pwr | Digital supply voltage for I/O ring 2 (1.8 V or 3.3 V) B1
VDD_IOR3 Pwr | Digital supply voltage for I/O ring 3 (1.8 V or 3.3 V) B11
VDD_IOR4 Pwr | Digital supply voltage for I/O ring 4 (1.8 V or 3.3 V) K10
VDD_IOR5 Pwr | Digital supply voltage for I/O ring 5 (3.3 V) C4
VRF18 RFVR Pwr | Analog supply voltage for RF voltage regulator (1.8 V) M2
GND GND | Digital supply ground for core (5 pins) G5, GGQSJ’ H7,
GND_IO GND | Digital supply ground for I/O circuitry (4 pins) AL, ﬁlllz He,
VRF120UT_RFVR | Pwr |RF voltage regulator 1.2 V output N2
VRF12_LNA Pwr | Analog supply voltage for LNA (1.2 V) J1
VRF12_RFA Pwr | Analog supply voltage for RFA (1.2 V) N3
VRF12_Mix Pwr | Analog supply voltage for Mixer (1.2 V) M5
VRF12_IF Pwr | Analog supply voltage for IF (1.2 V) N5
VRF12_RFDig Pwr | Analog supply voltage for RF Digital (1.2 V) L6
VRF12_RFVCO Pwr | Analog supply voltage for VCO (1.2 V) L5
VRF12_RFADC Pwr | Analog supply voltage for RF ADC (1.2 V) H1
GND_LNA GND | Analog supply ground for LNA (3 pins) K2, L1, L2
H3, J3, J4, K3,
GND_RF GND | Analog supply ground to RF (12 pins) K4, K5, K6, L3,
L4, M3, M4, N1
‘ﬁ DoclD022725 Rev 6 9/24




Pin description

STA8088EXG

2.4 Main function pins
Table 4. Main function pins
Symbol I/O voltage /0 Functions TFBGA169
RSTn® 12V | Reset I_npu; with Schmitt-Trigger characteristics K8
and noise filter.
When low, the chip is forced in Standby mode.
STDBYn 12v I All pins in high impedance except the ones J6
powered by backup supply
WAKEUP® 1.2V | | WAKEUP from STANDBY mode K7
STDBY_Out 1.2V (@) When low, indicates the chip is in Standby mode. J5
PPS_Out VDD_IOR1 (@) Pulsed per second output J10
wexm | Asviwy | 1 [eorbesE ot snptter creutand |y
RTC_XTO 1.5V (max) Output of the oscillator amplifier circuit. N9
CANOTX® VDD_IOR5 O | CAN 0 - transmit data output A4
CANORX® VDD_IOR5 I |CAN O - receive data input B4
USB_DM/UART1_RX| VDD_IOR5 USB/I |USB D- signal / UART 1 Rx data A2
USB_DP/UART1_TX | VDD_IOR5 | USB/O |USB D+ signal / UART 1 Tx data A3
ADC_IN[1:8] 14v-0v | | ADC analog input [1:8] tg nngs', '\l\%
typ range N7, K9
MMC_CLK VDD_IOR2 (0] MMC_CLK: multimedia clock line D1
1. When RSTn is de-asserted, pin WAKEUP must be low.
2. The WAKEUP pulse must be longer than 500 ps.
3. Only for Automotive Grade devices.
2.5 Test / emulated dedicated pins
Table 5. Test/emulated dedicated pins
Symbol 1/0 Voltage 110 Functions TFBGA169
TCK VDD_IOR5 | JTAG test clock G4
TDI VDD_IOR5 I JTAG test data in G3
TDO VDD_IOR5 o JTAG test data out H4
TMS VDD_IOR5 I JTAG test mode select Gl
TRSTn® VDD_IOR5 | |JTAG test circuit reset G2
TP_IF_P VRF12_IF (@) Diff. test point for IF — positive H2
TP_IF_N VRF12_IF @) Diff. test point for IF — negative J2

1. If JTAG interface is not used, pin TRSTn must be asserted low.

10/24
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STAB8088EXG Pin description
2.6 FSMC external memory interface pins
Table 6. FSMC memory interface pins
Symbol I/0 Voltage 110 Functions TFBGA169
C13, E10, B10,
E11, Al12, All,
FSMC_Data[15:0] VDD_IOR3 /0 | FSMC EMI data bus G10, F10, A10,
D11, C10, G9, C9,
H10, B9, A9
F7,C7, D7, F6,
E6, F5, B7, E7,
-01W@) F8, A7, B8, D8,
FSMC_Add[23:0] VDD_IOR3 | O |FSMC EMI address bus Fo. E9. C8, HO.
A8, E8, A6, B6,
C6, D6, A5, B5
FSMC _OutEN VDD_IOR3 | O |FSMC EMI output enable E5
FSMC _WEN VDD_IOR3 O | FSMC EMI write enable D5
FSMC _WTn VDD_IOR3 I | FSMC EMI wait (SNOR, CRAM) C5
FSMC _BLn[0,1] VDD_IOR3 | O |FSMC EMI byte lane B13, B12
FSMC _CLK VDD_IOR3 O |FSMC EMI clk D9
FSMC _ADV VDD_IOR3 O |FSMC EMI address valid D10
FSMC _CS0 VDD_IOR3 o FSMC EMI chip select for external memory D13
bank 0
ESMC CS1 VDD IOR3 o FSMC EMI chip select for external memory D12
- - bank 1
ESMC CS2 VDD IOR3 o FSMC EMI chip select for external memory c11
- - bank 2
ESMC _Cs3/ VDD_IOR3 o FSMC EMI chlp select for extemal memory c12
iopwrsel_r3 bank 3/ 1/0 ring 3 power selection
FSMC_Add[23:0] are multiplexed with P1[31:8] - see Table 9
In case of NAND memory usage the
FSMC_Add16 is used as CLE
FSMC_Add17 is used as ALE
2.7 SQIl pins
Table 7. SQI pins
Symbol 1/0 Voltage 110 Functions TFBGA169
SQI_SIO3 VDD_IOR4 /0 | SQI Flash data I/O 3 N10
SQI_SIO02 VDD_IOR4 /0 | SQI Flash data I/O 2 L10
SQI_SI01/sO VDD_IOR4 I/O |SQI Flash data I/O 1/ ser. O M10
SQI_SIO0/SI VDD_IOR4 I/O | SQI Flash data I/0 0/ ser. | N11
Kys DoclD022725 Rev 6 11/24




Pin description STAB8088EXG
Table 7. SQI pins (continued)
Symbol 1/0 Voltage 110 Functions TFBGA169
SQI_SCK VDD_IOR4 SQI Flash clock L11
.SQI_CEn/ VDD_IOR4 SQI Flash chip enable / /O ring 4 power selection M11
iopwrsel_r4

SQI pins are multiplexed with PO[13:10] and PO[19] (see Table 8).

2.8 Port O pins
Port O consists of a 32-bit bidirectional 1/O port. It can be either used as general purpose
input or output port, or configured according to the associated alternate functions.
Table 8. Port 0 pins
Symbol |1/Ovoltage | I/O | Mode Functions TFBGA169
1/10 | Default | GPIO.0: general purpose I/0
| A PPS_IN: pulse per second input

PO.0 VDD_IOR1 J13
(0] B PPS_Out: pulse per second output
(0] C SQI_CEn: SQI Flash chip enable
1/0 | Default | GPIO.1: general purpose I/0

PO.1 VDD_IOR1 F12
(0] A RTC_CLKO: RTC clock out
1/10 | Default | GPIO.2: general purpose 1/0

P0.2 VDD_IOR1 E12
(0] A MMC2_CLK: MMC 2 clock line
1/0 | Default | GPIO.3: general purpose 1/0

PO.3 VDD_IOR1 H12
110 A MMC2_CMD: MMC 2 command line
1/0 | Default | GPIO.4: general purpose 1/0

P0.4 VDD_IOR1 F13
110 A MMC2_DATA3: MMC 2 data 3
1/0 | Default | GPIO.5: general purpose 1/0

PO.5 VDD_IOR1 E13
110 A MMC2_DATA2: MMC 2 data 2
1/0 | Default | GPIO.6: general purpose 1/0

PO0.6 VDD_IOR1 H13
110 A MMC2_DATALl: MMC 2 data 1
1/0 | Default | GPIO.7: general purpose 1/O

PO.7 VDD_IOR1 G13
110 A MMC2_DATAO: MMC 2 data O
O | Default | CANITX®: CAN 1 transmit data output

P0.8 VDD_IOR5 | 1/O A GPIO.8: general purpose /O B2
110 B 12C_SD: 12C serial data

12/24 DoclD022725 Rev 6 Kys




STAB8088EXG Pin description
Table 8. Port 0 pins (continued)
Symbol |1/Ovoltage | I/O | Mode Functions TFBGA169
| Default | CAN1IRX®: CAN 1 receive data input
P0.9 VDD_IOR5 | 1/O A GPIO.9: general purpose /O B3
(0] B I2C_SCLK: 12C clock
1/0 | Default | SQI_SIOO0/SI: SQI Flash data I/O 0/ ser. |
P0.10 VDD_IOR4 N11
110 A GPIO10: general purpose /O
1/10 | Default | SQI_SIO1/SO: SQI Flash data I/0 1/ ser. O
PO.11 VDD_IOR4 M10
110 A GPIO11: general purpose I/0
1/10 | Default | SQI_SIO2: SQI Flash data 1/0 2
P0.12 VDD_IOR4 L10
110 A GPIO12: general purpose /O
1/10 | Default | SQI_SIO3: SQI Flash data 1/10 3
P0.13 VDD_IOR4 N10
110 A GPIO13: general purpose /0
O | Default |UARTO_RTS: UARTO request to send
P0.14 VDD_IOR1 | I/O A GPl0O14: general purpose /0 J12
| C MSPIN_sclk: MSP serial clock input
| Default |UARTO_CTS: UARTO clear to send
110 A GPIO15: general purpose /O
P0.15 VDD_IOR1 | B Timer_ICAPA: extended function timer - input capture M12
A
| C MSPIN_lIrclk: MSP left/right clock input
| Default | UARTO_DSR: UARTO data set ready
110 A GPIO16: general purpose /0
P0.16 VDD_IOR1 o B Timer_OCMPA: extended function timer — output M13
compare A
| C MSPIN_SD: MSP serial data input
| Default | UARTO_DCD: UARTO data carrier detect
P0.17 VDD_IOR1 110 A GPIO17: general purpose /O N12
| B Timer_ICAPB: extended function timer - input capture
B
O | Default |UARTO_DTR: UARTO data terminal read
P0.18 VDD_IOR1 110 A GPI0O18: general purpose /O L12
o B Timer_OCMPB: extended function timer — output
compare B
o | Default iQI_Cenllc;pw_rsel_M: SQI Flash chip enable / I/O ring
P0.19 |VDD_IOR4 power selection M11
110 A GPIO19: general purpose /O
KYI DoclD022725 Rev 6 13/24




Pin description STAB8088EXG
Table 8. Port 0 pins (continued)
Symbol |l/Ovoltage| /0 | Mode Functions TFBGA169

1/0 | Default | MMC_DATAOQ: multimedia card data O

P0.20 VDD_IOR2 | 1/O A GPI020: general purpose /O El
(0] B MAG_OGNS: GNS 3bit coding output (MAGO)
1/10 | Default | MMC_DATA1: multimedia card data 1

P0.21 VDD_IOR2 | 1/O A GPIO21: general purpose /O E2
(0] B MAG_1GNS: GNS 3bhit coding output (MAG1)
1/10 | Default | MMC_DATAZ2: multimedia card data 2

P0.22 VDD_IOR2 | I/O A GPI022: general purpose I/0 E3
1/0 B MAG_OGGPS: GGPS 3bit coding output (MAGO)
1/0 | Default | MMC_DATA3: multimedia card data 3

P0.23 vDD_IOR2 | /O A GPI1023: general purpose I/O E4
110 B MAG_1GGPS: GGPS 3bit coding output (MAG1)
1/10 | Default | MMC_DATA4: multimedia card data 4

P0.24 VDD_IOR2 F1
110 A GPI024: general purpose /O
1/10 | Default | MMC_DATAS: multimedia card data 5

P0.25 VDD_IOR2 F2
110 A GPIO25: general purpose /O
1/10 | Default | MMC_DATAG6: multimedia card data 6

P0.26 VDD_IOR2 F3
110 A GPIO26: general purpose /O
1/10 | Default | MMC_DATA7: multimedia card data 7

P0.27 VDD_IOR2 F4
110 A GPIO27: general purpose /O
1/0 | Default | MMC_CMD: multimedia card command line

P0.28 VDD_IOR2 D2
110 A GPI028: general purpose /O

MSPout_SDATA/iopwrsel_r2: MSP serial data output/

O | Default . .

P0.29 VDD_IOR2 I/0 ring 2 power selection Cc3
110 A GPIO29: general purpose /O
O | Default | MSPout_LRCLK MSP left/right clock output

P0.30 VDD_IOR2 c2
110 A GPIO30: general purpose /0
O | Default | MSPout_SCLK: MSP serial clock output

P0.31 VDD_IOR2 | I/O A GPIO31: general purpose /O C1l
o B PRNSEQO

1. Only for Automotive Grade devices.
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Pin description

2.9

Port 1 pins

Port 1 consists of a 32-bit bidirectional I/O port. It can be either used as general purpose
input or output port, or configured according to the associated alternate functions.

Table 9. Port 1 pins

Symbol 1/0 Voltage | I/O | Mode Functions TFBGA169
o | Default SSP__CSN/lopwrseI_rlz _SSP chip select active low
/1/O ring 1 power selection
P10 VDD_IOR1 /0 A GPI032: general purpose I/0 J11
/0 B SignGGPS: GGPS 3bit coding output (Sign)
(0] C SQI_Cen: SQI Flash chip enable
/0 | Default | SSP_CLK: SSP clock
/0 A GPIO33: general purpose 1/0
P1.1 VDD_IOR1 F11
/0 B Clock_GGPS: GGPS clock out
(0] C SQI_CIk: SQI Flash clock
| Default | SSP_DI: SSP serial data input
/0 A GPI034: general purpose 1/0
P1.2 VDD_IOR1 H11
/0 B SignGNS: GNS 3bit coding output (Sign)
110 C SQI_SIOO0/SI: SQI Flash data I/0 0/ ser. |
O | Default | SSP_DO: SSP serial data output
/0 A GPI0O35: general purpose 1/0
P1.3 VDD_IOR1 Gl1
1/0 B Clock_GNS: GNS clock out
110 C SQI_SIO1/SO: SQI Flash data I1/0 1/ ser. O
| Default | UART2_RX: UART 2 Rx data
P1.4 VDD_IOR1 K12
/0 A GPI036: general purpose I/0
O | Default | UART2_TX: UART 2 Tx data / ARM Boot 0
P1.5 VDD_IOR1 K11
/0 A GPIO37: general purpose I/0
| Default | UARTO_RX: UART 0 Rx data
P1.6 VDD_IOR1 | /O A GPI038: general purpose I/0 L13
/10 C SQI_SIO2: SQI Flash data I/0 2
O | Default | UARTO_TX: UART 0 Tx data / ARM Boot 1
P1.7 VDD_IOR1 | /O A GPI039: general purpose I/0 K13
/10 C SQI_SIO3: SQI Flash data I/0 3
O | Default | FSMC_AddO: FSMC EMI address bus 0
P1.8 VDD_IOR3 F7
1/0 A GPI1040: general purpose 1/0
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Pin description STAB8088EXG
Table 9. Port 1 pins (continued)
Symbol /0 Voltage | I/O | Mode Functions TFBGA169

O | Default | FSMC_Add1: FSMC EMI address bus 1

P1.9 VDD_IOR3 Cc7
1/0 A GPI1041: general purpose 1/0
O | Default | FSMC_Add2: FSMC EMI address bus 2

P1.10 VDD_IOR3 D7
/0 A GP1042: general purpose 1/0
O | Default | FSMC_Add3: FSMC EMI address bus 3

P1.11 VDD_IOR3 F6
/0 A GPI1043: general purpose I/0
O | Default | FSMC_Add4: FSMC EMI address bus 4

P1.12 VDD_IOR3 E6
1/0 A GPI1044: general purpose I/0
O | Default | FSMC_Add5: FSMC EMI address bus 5

P1.13 VDD_IOR3 F5
1/0 A GPI1045: general purpose I/0
O | Default | FSMC_Add6: FSMC EMI address bus 6

P1.14 VDD_IOR3 B7
/0 A GPI1046: general purpose I/0
O | Default | FSMC_Add7: FSMC EMI address bus 7

P1.15 VDD_IOR3 E7
1/0 A GPI047: general purpose I/0
O | Default | FSMC_Add8: FSMC EMI address bus 8

P1.16 VDD_IOR3 F8
/0 A GPI1048: general purpose I/0
O | Default | FSMC_Add9: FSMC EMI address bus 9

P1.17 VDD_IOR3 A7
/0 A GPI1049: general purpose 1/0
O | Default | FSMC_Add10: FSMC EMI address bus 10

P1.18 VDD_IOR3 B8
/0 A GPIO50: general purpose 1/0
O | Default | FSMC_Add11: FSMC EMI address bus 11

P1.19 VDD_IOR3 D8
/0 A GPIO51: general purpose 1/0
O | Default | FSMC_Add12: FSMC EMI address bus 12

P1.20 VDD_IOR3 F9
/0 A GPIO52: general purpose 1/0
O | Default | FSMC_Add13: FSMC EMI address bus 13

P1.21 VDD_IOR3 E9
/0 A GPIO53: general purpose 1/0
O | Default | FSMC_Add14: FSMC EMI address bus 14

P1.22 VDD_IOR3 c8
/0 A GPI0O54: general purpose I/0
O | Default | FSMC_Add15: FSMC EMI address bus 15

P1.23 VDD_IOR3 H9
(0] A TCXO_CLK

FSMC_Add16/CLE: FSMC EMI address bus

O | Default 16/CLE

P1.24 VDD_IOR3 A8
/0 A GPIO56: general purpose 1/0
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STAB8088EXG Pin description
Table 9. Port 1 pins (continued)
Symbol /0 Voltage | I/O | Mode Functions TFBGA169
FSMC_Add17/ALE: FSMC EMI address bus
O | Default |
P1.25 VDD_IOR3 17/ALE ES
/0 A GPIO57: general purpose I/0
O | Default | FSMC_Add18: FSMC EMI address bus 18
P1.26 VDD_IOR3 A6
1/0 A GPIO58: general purpose 1/0
O | Default | FSMC_Add19: FSMC EMI address bus19
P1.27 VDD_IOR3 B6
1/0 A GPIO59: general purpose 1/0
O | Default | FSMC_Add20: FSMC EMI address bus 20
P1.28 VDD_IOR3 C6
1/0 A GPIO60: general purpose 1/0
O | Default | FSMC_Add21: FSMC EMI address bus 21
P1.29 VDD_IOR3 D6
1/0 A GPIO61: general purpose 1/0
O | Default | FSMC_Add22: FSMC EMI address bus 22
P1.30 VDD_IOR3 A5
1/0 A GPI062: general purpose 1/0
O | Default | FSMC_Add23: FSMC EMI address bus 23
P1.31 VDD_IOR3 B5
1/0 A GPI063: general purpose I/0
2.10 RF front-end pins
Table 10. RF front-end pins
Symbol 1/0 Voltage I/1O Functions TFBGA169
LNA_IN VRF12_LNA | Low noise amplifier input K1
LNA_OUT VRF12_LNA O | Low noise amplifier output M1
RFA_IN VRF12_RFA | RF amplifier input N4
XTAL_In VRF12_RFDig | Input side of crystal oscillator or TCXO input N6
XTAL_Out VRF12_RFDig O | Output side of crystal oscillator M6
kys DoclD022725 Rev 6 17/24




Package and packing information

STA8088EXG

3

3.1

3.2
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Package and packing information

ECOPACK® packages

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®

specifications, grade definitions and product status are available at: www.st.com.

ECOPACK® is an ST trademark.

TFBGA169 9 x 9 x 1.2 mm package information

Table 11. TFBGA169 9 x 9 x 1.2 mm mechanical data

Data book (mm) Drawing (mm)
Ref. dim

Min. Typ. Max. Min. Typ. Max.
AQ 1.20 1.07
A1 0.21 0.22 0.27 0.32
A2 0.20 0.16 0.20 0.24
A4 0.585 0.57 0.585 0.60
b® 0.30 0.35 0.40 0.30 0.35 0.40
D 8.85 9.00 9.15 8.90 9.00 9.10

D1 7.80 7.80
E 9.85 9.00 9.15 8.90 9.00 9.10

E1l 7.80 7.80

e 0.65 0.65

Z 0.60 0.60
ddd 0.08 0.08
eee 0.15 0.15
ff(5) 0.05 0.05

1. TFBGA stands for Thin profile Fine Pitch Ball Grid Array.

- The total profile height (Dim A) is measured from the seating plane to the top of the component
- The maximum total package height is calculated by the following methodology:

A Max = Al Typ + A2 Typ + A4 Typ + V(A1% + A22 + A4? tolerance values)

- Thin profile: 1.00 mm < A £1.20 mm / Fine pitch: e < 1.00 mm pitch.

- The terminal A1 corner must be identified on the top surface by using a corner chamfer, ink or metallized
markings, or other feature of package body or integral heatslug.

- A distinguishing feature is allowable on the bottom surface of the package to identify the terminal A1
corner. Exact shape of each corner is optional.

The typical ball diameter before mounting is 0.35 mm.

The tolerance of position that controls the location of the pattern of balls with respect to datums A and B.
For each ball there is a cylindrical tolerance zone eee perpendicular to datum C and located on true
position with respect to datums A and B as defined by e. The axis perpendicular to datum C of each ball
must lie within this tolerance zone.

&y
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Package and packing information

5.

The tolerance of position that controls the location of the balls within the matrix with respect to each
other.For each ball there is a cylindrical tolerance zone fff perpendicular to datum C and located on true
position as defined by e. The axis perpendicular to datum C of each ball must lie within this tolerance zone.
Each tolerance zone fff in the array is contained entirely in the respective zone eee above. The axis of each
ball must lie simultaneously in both tolerance zones.

Figure 2. TFBGA169 9 x 9 x 1.2 mm package dimension
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- The terminal A1 corner must be identified on the top surface by using a corner chamfer, ink or metallized
markings, or other feature of package body or integral heatslug.

- A distinguishing feature is allowable on the bottom surface of the package to identify the terminal A1
corner. Exact shape of each corner is optional.
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3.3 TFBGA169 12 x 12 x 1.2 mm package information

Table 12. TFBGA169 12 x 12 x 1.2 mm mechanical data

Data book (mm) Drawing (mm)
Ref. dim

Min. Typ. Max. Min. Typ. Max.
AQ 1.20 1.15
A1@ 0.21 0.25 0.30 0.35
A2 0.20 0.16 0.20 0.24
A4 0.60 0.57 0.585 0.60
b® 0.35 0.40 0.45 0.35 0.40 0.45
D 11.85 12.00 11.85 11.90 12.00 12.10

D1 9.60 9.60
E 11.85 12.00 11.85 11.90 12.00 12.10

E1l 9.60 9.60

e 0.80 0.80

Z 1.20 1.20
ddd 0.10 0.10
eee 0.15 0.15
ff(®) 0.08 0.08

1. TFBGA stands for Thin Profile Fine Pitch Ball Grid Array.
— Thin profile: 1.00mm < A . 1.20mm / Fine pitch: e < 1.00mm.
— The total profile height (Dim A) is measured from the seating plane gCh to the top of the component.
— The maximum total package height is calculated by the RSS method (Root Sum Square):
A Max = Al Typ + A2 Typ + A4 Typ + & (A12 + A22 + A42 tolerance values).

2. —The terminal A1 corner must be identified on the top surface by using a corner chamfer, ink or metallized
markings, or other feature of package body or integral heat slug.
— A distinguishing feature is allowable on the bottom surface of the package to identify the terminal Al
corner. Exact shape of each corner is optional.

The typical ball diameter before mounting is 0.40 mm.

The tolerance of position that controls the location of the pattern of balls with respect to datums A and B.
For each ball there is a cylindrical tolerance zone eee perpendicular to datum C and located on true
position with respect to datums A and B as defined by e. The axis perpendicular to datum C of each ball
must lie within this tolerance zone.

5. The tolerance of position that controls the location of the balls within the matrix with respect to each other.
For each ball there is a cylindrical tolerance zone fff perpendicular to datum C and located on true position
as defined by e. The axis perpendicular to datum C of each ball must lie within this tolerance zone. Each
tolerance zone fff in the array is contained entirely in the respective zone eee above The axis of each ball
must lie simultaneously in both tolerance zones.

3
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Figure 3. TFBGA169 12 x 12 x 1.2 mm package dimension
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1. —The terminal Al corner must be identified on the top surface by using a corner chamfer, ink or metallized
markings, or other feature of package body or integral heat slug.
— A distinguishing feature is allowable on the bottom surface of the package to identify the terminal A1
corner. Exact shape of each corner is optional.
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4 Ordering information

Figure 4. Ordering information scheme

Example code:

STAB088EX G A 8 TR
Family identifier GNSS Automotive Grade Package option  Packing

TR = Tape and Reel

<blank> = Tray

8 = TFBGA169 (12 x 12 x 1.2 mm)
<blank> = TFBGA169 (9 x 9 x1.2 mm)

A = ST Automotive Grade (with CAN)
<blank> = AEC-Q100 (no CAN)

G = GPS/Glonass/Galileo/QZSS
<blank> = GPS/QZSS

SoC family
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Revision history

Table 13. Document revision history

Date Revision Changes

23-Jan-2012 1 Initial release.
Updated Features list
Table 4: Main function pins:

26-Mar-2012 5 - USB_DP/pARTl_TX, USB_DM/UART1_RX: updated 1/O
Added Section 3.3: TFBGA169 12 x 12 x 1.2 mm package
information
Updated Figure 4: Ordering information scheme
Changed document title from “Flexible GPS/Galileo/Glonass/QZSS
receiver with high performance processing (ARM9)” to “Flexible

14-Dec-2012 3 GPS/Galileo/Glonass/Compass/QZSS receiver with high

-bec- performance processing (ARM9)”

Features, Description, Chapter 1: Overview and Figure 4: Ordering
information scheme: added Compass constellation

16-Sept-2013 4 Updated Disclaimer

07-Jan-2014 5 Removed Compass features.
Table 4: Main function pins:
— RSTn, WAKEUP: added note

24-Sep-2014 6

Table 5: Test/emulated dedicated pins:
— TRSTn: added note
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2014 STMicroelectronics — All rights reserved
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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