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STAB088EXG

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

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 Kbyte embedded TCM/SRAM

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

o 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 1/Os for specific I/O
ports

e 3 embedded 1.8 V voltage regultators
e Operating condition:
— Vpp12: 1.2V 10 %
— Vbpigrr1g: 1.8V £5 %
- Vipyr: 1.62V1t03.6V
— Vggi0: 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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STAB8088EXG 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 I/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.

STAB088EXG is software compatible with the ARM processor family. The device is power
supplied with 1.8 V 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/0 lines are compatible with 1.8 V and 3.3 V.

The chip, using STMicroelectronics CMOSRF technology, is housed in a TFBGA169
(9x9x1.2mm)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.

)
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2 Pin description
2.1 Block diagram
Figure 1. STA8088EXG system block diagram
STAB8088EX
CLOCK_GEN
Mux G3RF IP
G3 Base Band ADC LNA ZOGSIVICP-Iiz ] CKX2
Acq | 32 Trk GALGPS Section
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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
A| enpio 2 | CANOTX ADD22 | ADD18 ADDY ADD16 GNDIO
(UARTL_RX) | (UARTI_TX) A A e o DATAL5 DATA8 DATAS DATA4
FSMC FSMC FSMC FSMC
B| vopio_r2 c(/;rgl;x Cé,'\(‘)lgx CANORX ADD23 | ADD19 ADD6 ADD10 poMe, Fome | vopiors Fame ';SL":(?
- - (P131) | (PL27) (P1.14) (P1.18)
MSPOUT | MSPOUT | MSPOUT_SD/ Fome FSMC FSMC FSMC Fome e Fsvc | Fsme csyl | Femc
C| scik LRCLK lopwrsel_r2 | VDDIO_r5 e ADD20 ADDL ADD14 Lo e e SMe_Cs3 | Fome
(PO.31) (P0.30) (P0.29) (P1.28) (PL.9) (P1.22) pursel_
FSMC FSMC FSMC
MMC_CMD vDD18 FSMC FSMC FSMC FSMC FSMC FSMC
D | MMc_cLk = VDD12_MVR ADD21 ADD2 ADDIL
(P0.28) MVR WEN A o S CLK ADV DATA9 cs1 Ccso
g| Mmc_oo | mmc_p1 MMC_D2 MMC_D3 FSMC ilsj"éi iSD"S‘; Kgg"g :Sglg FSMC FSMC GPIO2 GPIOS
(P0.20) (PO.21) (P0.22) (P0.23) ouen | 8003 i e P DATAL DATA3 (P0.2) (PO.5)
| Mvcpa | wmmc_ps MMC_D6 MMC_D7 Powe Fome Powe Powe e FSMC | SPILCLK GPIO1 GPIO4
(P0.24) (P0.25) (P0.26) (P0.27) o | e e e iz DATA7 (PL.1) (PO.1) (PO.4)
VDD18 FSMC FSMC SPI_DO GPIO7
G| T™s TRSTn ™I TCK GND GND GND v swe Feme i) VDDIO_r1 o
yl vrriz e N RE 00 vop12 | oo oD oD e FSMC SPI_DI GPIO3 GPIOG
RFADC I ! LPVR i DATA13 (P12) (P0.3) (PO.6)
SPILCSN/ | UARTO
J| VRAL2 TPIF.N GND_RF GND_RF | STBY_OUT | sToBYn | vOD12_MVR | VPP | vDD12 MVR | PPS_OUT | 1Opwrsel r1 RTS GPI00
LNA LPVR (P0.0)
(PL.O) (P0.14)
UART2_TX/ UARTO_TX/
K| A o GND_RF GND_RF GND_RF |GND_RF | WAKEUP RSTn ADC_IN8 | vDDIO_r4 | BOOT.0 | YARTZRX | "goot 1
(PLA)
(L5 (PLT)
L| ©no GND GND_RF GND_RF VRFIZ | VRF12 | ape ing [apciNg | apc Nz | SQSIO2 | gh) ek CorRC | UARTO RX
LNA LNA ! - RFVCO | RFDIG = : - (P0.12) = AN (PL6)
SQI_Cen/ | UARTO UARTO
M| LA VRF15 GND_RF GND_RF VREL2 e ADC_IN3 | ADC_IN6 | RTC_XTi 58,'551'1?1 lopwrsel_r4 cTs DSR
- (P0.19) (P0.15) (P0.16)
VRF120UT VRF12 RFA XTAL SQISI03 | SQI_SI00 UARTO
N| GND_RF 120! RFL p VRF12_IF o ADC_IN7 [ ADC_INS | RTCxTO | SZSSI0 530 ( pep ) GNDIO

9X38808VLS
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2 Table 2. TFBGA169 ball out (no CAN) g.
N
1 2 3 4 5 6 7 8 9 10 11 12 13 %
%]
(=]
FSMC | FSMC FSMC FSMC 2
USB_DM USB_DP FSMC FSMC FSMC FSMC =
A GNDIO - - N.C. ADD22 ADD18 ADD9 ADD16 GNDIO =]
(UART1_RX) (UART1_TX) (P1.30) (P1.26) (P1.17) (P1.24) DATA15 DATA8 DATAS DATA4 g
>
FSMC FSMC FSMC FSMC
B VDDIO_r2 I%S(J_z? IZ?FTOSE)LK N.C. ADD23 ADD19 ADD6 ADD10 DFAST,Xfll Ei.IMA(; VDDIO_r3 FBSL,\TA\:([: F;Sl_’\:g
- - (PL31) (P1.27) (PL.14) (PL.18)
MSPOUT | MSPOUT | MSPOUT_SD/ FSMC FSMC FSMC
c| scik LRCLK lopwrsel_r2 | VDDIO_r5 Fv?r’\rdr? ADD20 ADDL ADD14 DZST’XSz o AST“/QED Fggnzc 'TOS""'N%;SS’ ;i&%
(P0.31) (P0.30) (P0.29) (P1.28) (L9 (P1.22) pwrsel_
FSMC FSMC FSMC
D MMC_CLK MMC_CMD VvDD18 VDD12_MVR FSMC ADD21 ADD2 ADD1L FSMC FSMC FSMC FSMC FSMC
(P0.28) MVR WEN (P1.29) (P1.10) (P1.19) CLK ADV DATA9 Cs1 CSo
E MMC_DO MMC_D1 MMC_D2 MMC_D3 FSMC i%’gg i%’\és AFES)E)AZS AFES)E)A:E; FSMC FSMC GPIO2 GPIO5
° (P0.20) (P0.21) (P0.22) (P0.23) OutEN ®112) P11%) PL25) PL21) DATAL DATA3 (P0.2) (PO.5)
o
[}
] MMC_D4 | MMC_D5 MMC_D6 MMC_D7 FSMC FSMC FSMC FSMC FSMC FSMC SPI_CLK GPIO1 GPIO4
S F| “Poza) (P0.25) (P0.26) (P0.27) ADDS ADDS ADDO ADDS ADD12 DATA7 (P11 (P0.1) (P0.2)
S . } : - (PL13) | (PLII) (18) (PL.16) (P1.20) : : ’
N
N
o VvDD18 FSMC FSMC SPI_DO GPIO7
bt G T™S TRSTn TDI TCK GND GND GND MVR DATAIL DATAG (PL.3) VDDIO_r1 (P0.7)
2
FSMC
o] VRF12 VvDD12 FSMC SPI_DI GPIO3 GPIO6
H ' rraoc TP_IF_P GND_RF DO LPVR GNDIO GND GND (‘;,'31'32135; DATA13 (PL2) (P0.3) (P0.6)
SPI_CSN/ UARTO
J| VRF12 TP_IF_N GND_RF GND_RF | STBY_OUT | sToBYn | vop12_ MVR | PP | vDD12 MVR | PPS_OUT | 10pwrsel_r1 RTS GPI00
LNA LPVR (P0.0)
(PL.0) (P0.14) :
UART2_TX/ UARTO_TX/
K LI':‘A f,'\“‘AD GND_RF GND_RF GND_RF | GND_RF | WAKEUP RSTn ADC_IN8 | VDDIO_14 | BOOT 0 UA(EZA—)RX BOOT 1
(PL5) - (PL7)
GND GND VRF12 VRF12 SQI_SI02 UARTO UARTO_RX
Ll A A GND_RF GND_RF REVGo REDIG ADC_INI | ADC_IN4 | ADC_IN2 2012) SQI_SCK (F%Tle) L6
SQI_Cen/ | UARTO UARTO
GND_RF GND_RF ADC IN3 | ADC_IN6 | RTC_ XTI LS lopwrsel_r4 cTs DSR
M our | rem x| our SFo1 | lopwrse 3
: (P0.19) (P0.15) (P0.16) >
[es]
o
N| GND_RF VRF120UT VRF12 RFA VRF12_IF XTAL ADC_IN7 ADC_IN5 RTC_XTO SQL_sIo3 SQL_sloo Uéggo GNDIO %
V] - RFVR RFA IN - IN - = — (P0.13) (P0.10) PO m
- Z_;
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STAB088EXG Pin description
2.3 Power supply pins
Table 3. Power supply pins
Symbol I/O 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
MVR, this pin shall not be driven by an external voltage supply,
VDD12_MVR Pwr but a capacitance shall be connected between these pins and J7,D4,J9
GND to guarantee on-chip voltage stability.
VDD LPVR Pwr Digital supply voltage for low power voltage regulator (1.62 V - 18
- 3.6V)
Digital supply voltage for backup logic (1.2 V). When using the
LPVR, this pin shall not be driven by an external voltage supply,
VDD12_LPVR Pwr but a capacitance shall be connected between these pins and H5
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, GGL'g?’ H7,
GND_IO GND | Digital supply ground for I/O circuitry (4 pins) AL, ﬁ1133 H6,
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
Kys DoclD022725 Rev 6 /24
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Pin description STA8088EXG
2.4 Main function pins
Table 4. Main function pins
Symbol 1/0 voltage I/O Functions TFBGA169
RSTH® 12V | Reset I.nput. 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 (0] When low, indicates the chip is in Standby mode. J5
PPS_Out VDD_IOR1 (0] Pulsed per second output J10
weom | asvime | 1| s oo snplfer ctana |y
RTC_XTO 1.5V (max) Output of the oscillator amplifier circuit. N9
CANOTX® VDD_IOR5 O |CAN 0 - transmit data output Ad
CANORX®) VDD_IOR5 [ 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] 1av-0ov | | ADC analog input [1:8] IL_; rb%, '\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 I/O Voltage I/O Functions TFBGA169
TCK VDD_IOR5 I JTAG test clock G4
TDI VDD_IOR5 | JTAG test data in G3
TDO VDD_IOR5 (0] JTAG test data out H4
TMS VDD_IOR5 | JTAG test mode select G1
TRSTn® VDD_IOR5 I |JTAG test circuit reset G2
TP_IF_P VRF12_IF (0] Diff. test point for IF — positive H2
TP_IF_N VRF12_IF (0] Diff. test point for IF — negative J2

1.

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

10/24

DoclD022725 Rev 6

[S72




ws
Ll

onents

electronic com

Distributor of STMicroelectronics: Excellent Integrated System Limited
Datasheet of STAS088EXGATR - IC RECEIVER GPS/GNSS
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

STAB088EXG Pin description
2.6 FSMC external memory interface pins
Table 6. FSMC memory interface pins
Symbol I/O Voltage /0 Functions TFBGA169
C13, E10, B10,
E11, A12, Al1,
FSMC_Data[15:0] VDD_IOR3 | /O |FSMC EMI data bus G10, F10, A10,
D11, C10, G9, C9,
H10, B9, A9
F7,C7, D7, F6,
E6, F5, B7, E7,
-01D@) F8, A7, B8, D8,
FSMC_Add[23:0] VDD_IOR3 O |FSMC EMI address bus F9. 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
ESMC _CSO0 VDD_IOR3 o FSMC EMI chip select for external memory D13
bank 0
FSMC CS1 VDD IOR3 0 FSMC EMI chip select for external memory D12
- - bank 1
FSMC CS2 VDD IOR3 0 FSMC EMI chip select for external memory ci1
- - bank 2
ESMC _Cs3/ VDD_IOR3 o FSMC EMI chlp select for exterpal memory c12
iopwrsel_r3 bank 3/ 1/0 ring 3 power selection
1. FSMC_Add[23:0] are multiplexed with P1[31:8] - see Table 9
2. In case of NAND memory usage the
FSMC_Add16 is used as CLE
FSMC_Add17 is used as ALE
2.7 SQI pins
Table 7. SQI pins
Symbol I/O Voltage 1/0 Functions TFBGA169
SQl_SI03 VDD_IOR4 I/O | SQI Flash data I/0 3 N10
SQI_SI02 VDD_IOR4 I/O | SQI Flash data I/0 2 L10
SQI_SIO1/SO VDD_IOR4 /0 | SQI Flash data I/0 1/ ser. O M10
SQIL_SIOoo/sI VDD_IOR4 I/0 | SQI Flash data I/O 0/ ser. | N11
Kyy DoclD022725 Rev 6 11/24
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Pin description STA8088EXG
Table 7. SQI pins (continued)
Symbol I/O Voltage I/0 Functions TFBGA169
SQI_SCK VDD_IOR4 SQI Flash clock L11
_SQI_CEn/ VDD_IOR4 SQI Flash chip enable / I/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 0 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 8. Port 0 pins
Symbol |Il/Ovoltage | I/0 | Mode Functions TFBGA169
I/O | Default | GPIO.0: general purpose 1/O
I A PPS_IN: pulse per second input

PO0.0 VDD_IOR1 J13

@) B PPS_Out: pulse per second output
C SQI_CEn: SQI Flash chip enable

I/O | Default | GPIO.1: general purpose I/O

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

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

P0.3 VDD_IOR1 H12
1/0 A MMC2_CMD: MMC 2 command line
I/O | Default | GPIO.4: general purpose 1/O

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

P0.5 VDD_IOR1 E13
I/0 A MMC2_DATA2: MMC 2 data 2
I/O | Default | GPIO.6: general purpose 1/O

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

PO.7 VDD_IOR1 G13
I/0 A MMC2_DATAO: MMC 2 data 0
O | Default | CAN1TX®): CAN 1 transmit data output

P0.8 VDD_IOR5 | 110 A GPI0.8: general purpose /0 B2
I/0 B 12C_SD: 12C serial data

12/24 DoclD022725 Rev 6 Kyy
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STAB088EXG Pin description
Table 8. Port 0 pins (continued)
Symbol |1/O voltage| I/0 | Mode Functions TFBGA169
| | Default |CANIRXD: CAN 1 receive data input
P0.9 VDD_IOR5 | 110 A GPIO.9: general purpose /0 B3
(@) B 12C_SCLK: 12C clock
I/O | Default | SQI_SIOO0/SI: SQI Flash data I/O 0/ ser. |
P0.10 VDD_IOR4 N11
I/0 A GPIO10: general purpose I/0
I/O | Default | SQI_SIO1/SO: SQI Flash data 1/0 1/ ser. O
PO.11 VDD_IOR4 M10
I/O A GPIO11: general purpose I/0
I/O | Default | SQI_SIO2: SQI Flash data 1/0 2
P0.12 VDD_IOR4 L10
I/0 A GPIO12: general purpose I/0
I/O | Default | SQI_SIO3: SQI Flash data 1/10 3
P0.13 VDD_IOR4 N10
I/0 A GPIO13: general purpose I/0
O | Default |UARTO_RTS: UARTO request to send
P0.14 VDD_IOR1 | I/O A GPIO14: general purpose /O J12
I C MSPIN_sclk: MSP serial clock input
I Default | UARTO_CTS: UARTO clear to send
I/0 A GPIO15: general purpose I/0
P0.15 VDD_IOR1 | B Timer_ICAPA: extended function timer - input capture M12
A
I C MSPIN_Irclk: MSP left/right clock input
I Default | UARTO_DSR: UARTO data set ready
I/0 A GPIO16: general purpose /O
P0.16 VDD_IOR1 o B Timer_OCMPA: extended function timer — output M13
compare A
I C MSPIN_SD: MSP serial data input
I Default | UARTO_DCD: UARTO data carrier detect
P0.17 VDD_IOR1 I/O A GPIO17: general purpose 1/0 N12
| B Timer_ICAPB: extended function timer - input capture
B
O | Default |UARTO_DTR: UARTO data terminal read
P0.18 VDD_IOR1 I/0 A GPIO18: general purpose I/0 L12
0 B Timer_OCMPB: extended function timer — output
compare B
o | Default SQI_CenlltnlpwrseI_r4: SQI Flash chip enable / 1/O ring
P0.19 |VDD_IOR4 4 power selection M11
I/O A GPIO19: general purpose 1/0
Kyy DoclD022725 Rev 6 13/24
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Pin description STA8088EXG
Table 8. Port 0 pins (continued)
Symbol |1/O voltage| I/0 | Mode Functions TFBGA169

I/O | Default | MMC_DATAO: multimedia card data 0

P0.20 VDD_IOR2 | 1/O A GPIO20: general purpose /O El
(0] B MAG_OGNS: GNS 3bit coding output (MAGO)
I/O | Default | MMC_DATA1: multimedia card data 1

P0.21 VDD_IOR2 | 1/O A GPIO21: general purpose /O E2
o B MAG_1GNS: GNS 3bit coding output (MAG1)
I/O | Default | MMC_DATA2: multimedia card data 2

P0.22 VDD_IOR2 | 1/O A GPI1022: general purpose /0 E3
I/O B MAG_OGGPS: GGPS 3bit coding output (MAGO)
I/O | Default | MMC_DATA3: multimedia card data 3

P0.23 vDD_IOR2 | /O A GPI023: general purpose 1/O E4
110 B MAG_1GGPS: GGPS 3bit coding output (MAG1)
I/O | Default | MMC_DATA4: multimedia card data 4

P0.24 VDD_IOR2 F1
I/O A GPI0O24: general purpose 1/0
I/O | Default | MMC_DATAS: multimedia card data 5

P0.25 VDD_IOR2 F2
I/0 A GPIO25: general purpose 1/0
I/O | Default | MMC_DATAG6: multimedia card data 6

P0.26 VDD_IOR2 F3
I/0 A GPIO26: general purpose 1/0
I/O | Default | MMC_DATA7: multimedia card data 7

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

P0.28 VDD_IOR2 D2
I/0 A GPI028: general purpose I/0

MSPout_SDATA/iopwrsel_r2: MSP serial data output/

O | Default . .

P0.29 VDD_IOR?2 1/0 ring 2 power selection Cc3
I/O A GPIO29: general purpose 1/0
O | Default | MSPout_LRCLK MSP left/right clock output

P0.30 VDD_IOR2 Cc2
I/O A GPIO30: general purpose 1/0
O | Default | MSPout_SCLK: MSP serial clock output

P0.31 VDD_IOR2 | 1/O A GPIO31: general purpose 1/0 C1
] 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 I/O Voltage | I/O | Mode Functions TFBGA169
o | Default SSP_QSN/lopwrseI_rl: SSP chip select active low
/1/0 ring 1 power selection
P10 VDD_IOR1 I/O A GPIO32: general purpose I/0 J11
I/10 B SignGGPS: GGPS 3bit coding output (Sign)
(@] C SQI_Cen: SQI Flash chip enable
I/O | Default | SSP_CLK: SSP clock
I/O A GPIO33: general purpose I/0
P1.1 VDD_IOR1 F11
/0 B Clock_GGPS: GGPS clock out
(0] C SQI_Clk: SQI Flash clock
I Default | SSP_DI: SSP serial data input
I/O A GPIO34: general purpose I/0
P1.2 VDD_IOR1 H11
I/O B SignGNS: GNS 3bit coding output (Sign)
/0 C SQI_SIOO0/SI: SQI Flash data 1/0 0/ ser. |
O | Default | SSP_DO: SSP serial data output
I/O A GPIO35: general purpose 1/0
P1.3 VDD_IOR1 Gl1
I/O B Clock_GNS: GNS clock out
I/O C SQI_SIO01/S0O: SQI Flash data I/O 1/ ser. O
I Default | UART2_RX: UART 2 Rx data
P1.4 VDD_IOR1 K12
I/0 A GPIO36: general purpose I/O
O | Default | UART2_TX: UART 2 Tx data / ARM Boot 0
P1.5 VDD_IOR1 K11
I/O A GPIO37: general purpose 1/0
I Default | UARTO_RX: UART 0 Rx data
P1.6 VDD_IOR1 | /O A GPIO38: general purpose I/0 L13
I/0 C SQI_SIO2: SQI Flash data I/O 2
O | Default | UARTO_TX: UART 0 Tx data / ARM Boot 1
P1.7 VDD_IOR1 | /O A GPIO39: general purpose I/0 K13
I/0 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 GPI040: general purpose I/0
Kys DoclD022725 Rev 6 15/24
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Pin description STA8088EXG
Table 9. Port 1 pins (continued)
Symbol I/O Voltage | I/O | Mode Functions TFBGA169

O | Default | FSMC_Add1: FSMC EMI address bus 1

P1.9 VDD_IOR3 Cc7
I/10 A GPI0O41: general purpose I/0
O | Default | FSMC_Add2: FSMC EMI address bus 2

P1.10 VDD_IOR3 D7
I/0 A GPI042: general purpose I/0
O | Default | FSMC_Add3: FSMC EMI address bus 3

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

P1.12 VDD_IOR3 E6
I/O A GPI044: general purpose I/0
O | Default | FSMC_Add5: FSMC EMI address bus 5

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

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

P1.15 VDD_IOR3 E7
I/10 A GPIO47: general purpose I/0
O | Default | FSMC_Add8: FSMC EMI address bus 8

P1.16 VDD_IOR3 F8
1/0 A GP1048: general purpose I/0
O | Default | FSMC_Add9: FSMC EMI address bus 9

P1.17 VDD_IOR3 A7
110 A GPI049: general purpose /O
O | Default | FSMC_Add10: FSMC EMI address bus 10

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

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

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

P1.21 VDD_IOR3 E9
I/10 A GPIO53: general purpose I/0
O | Default | FSMC_Add14: FSMC EMI address bus 14

P1.22 VDD_IOR3 C8
I/O A GPIO54: general purpose 1/0
O | Default | FSMC_Add15: FSMC EMI address bus 15

P1.23 VDD_IOR3 H9
@) A TCXO_CLK

FSMC_Add16/CLE: FSMC EMI address bus

O | Default 16/CLE

P1.24 VDD_IOR3 A8
1/0 A GPIO56: general purpose I/0

16/24 DoclD022725 Rev 6 ‘W
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STAB088EXG Pin description
Table 9. Port 1 pins (continued)
Symbol I/O Voltage | I/O | Mode Functions TFBGA169
FSMC_Add17/ALE: FSMC EMI address bus
O | Default 17/ALE
P1.25 VDD_IOR3 E8
I/O A GPIO57: general purpose 1/0
O | Default | FSMC_Add18: FSMC EMI address bus 18
P1.26 VDD_IORS3 A6
I/0 A GPIO58: general purpose I/0
O | Default | FSMC_Add19: FSMC EMI address bus19
P1.27 VDD_IORS3 B6
I/10 A GPIO59: general purpose I/O
O | Default | FSMC_Add20: FSMC EMI address bus 20
P1.28 VDD_IOR3 C6
I/10 A GPIO60: general purpose I/O
O | Default | FSMC_Add21: FSMC EMI address bus 21
P1.29 VDD_IOR3 D6
I/O A GPIO61: general purpose 1/0
O | Default | FSMC_Add22: FSMC EMI address bus 22
P1.30 VDD_IOR3 A5
I/O A GPIO62: general purpose I/0
O | Default | FSMC_Add23: FSMC EMI address bus 23
P1.31 VDD_IOR3 B5
I/10 A GPIO63: general purpose I/0
2.10 RF front-end pins
Table 10. RF front-end pins
Symbol I/O Voltage /0 Functions TFBGA169
LNA_IN VRF12_LNA I 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
Kyy DoclD022725 Rev 6 17/24
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Package and packing information STAB088EXG

3 Package and packing information

3.1 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.

3.2 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.
A® 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
) 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 + Ad Typ + V(A12 + A22 + A4? tolerance values)
- Thin profile: 1.00 mm < A <£1.20 mm / Fine pitch: e < 1.00 mm pitch.

2. - 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 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.

4. 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.

18/24 DoclD022725 Rev 6 ‘Yl
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STAB088EXG 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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1. - Theterminal 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 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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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.
AL 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
fff(5) 0.08 0.08

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).

— 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 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.

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.
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STAB088EXG Package and packing information
Figure 3. TFBGA169 12 x 12 x 1.2 mm package dimension
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1. —Theterminal 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/UART1_TX, USB_DM/UART1_RX: updated /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
GPS/Galileo/Glonass/Compass/QZSS receiver with high

14-Dec-2012 3 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

— TRSTn: added note

Table 5: Test/emulated dedicated pins:
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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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