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STEVAL-ASTRA1B

Data brief
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Features

*  Ultra-low-power and multiconnectivity asset tracking platform
*  Two wireless SoCs:
- STM32WB5MMG 2.4 GHz wireless dual core SoC module as main
application processor, which supports Bluetooth® Low Energy 5.0

—  STM32WL55JC sub 1-GHz wireless dual core SoC, which supports
multimodulation (LoRa and GFSK)

»  ST25DV64K for NFC connectivity
. Teseo-LIV3F GNSS module with simultaneous multiconstellation

. Environmental and motion sensors: STTS22H, LPS22HH, HTS221,
LIS2DTW12, and LSM6DS032X

. STSAFE-A110 secure element

«  Battery-operated solution with smart power management architecture
(ST1PS02, STBCO03, and TCPP01-M12)

« FP-ATR-ASTRA1 STM32Cube function pack

*  End-to-end proof of concept ecosystem mobile app and cloud dashboard:
— DSH-ASSETRACKING web cloud dashboard
—  STAssetTracking mobile app available on Google Play and App store

* 480 mAh LiPo battery

» Plastic case

« SMA antenna

« NFC antenna

»  Operating conditions: +5 to 35°C

Description

The ASTRA platform (STEVAL-ASTRA1B) is a development kit and reference
design that simplifies prototyping, testing and evaluating advanced asset tracking
applications such as livestock monitoring, fleet management, and logistics.

It comes with comprehensive software, firmware libraries, tools, battery, and plastic
case. Thanks to its modular and optimized design, it simplifies the development of
tracking and monitoring innovative solutions.

The STEVAL-ASTRA1B is built around the STM32WB5MMG module and the
STM32WL55JC SoC for short and long range connectivity (BLE, LoRa, and 2.4
GHz and sub 1-GHz proprietary protocols). ST25DV64K for NFC connectivity is also
available. The on-board STSAFE-A110 enhances security features.

The kit embeds a complete set of environmental and motion sensors (LIS2DTW12,
LSMBDS032X, HTS221, STTS22H, LPS22HH). Moreover, the Teseo-LIV3F GNSS
module provides outdoor positioning.

The power management, built around ST1PS02 and STBCO3, is optimized for long
battery life.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Kit assembly

1 Kit assembly

The flexible antenna is connected
to the AB0038 board via a
FFC-FPC connector

ABOQ37 is soldered on
top of AB0O038

ABO077

ABO0038

Ny
The AB0058 and AB0038 boards
are electrically connected by

means of the expansion

connectors (header/receptacle)

AB0058

ha
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2 Schematic diagrams

Figure 1. Main board (STEVAL-ASTRAA1) circuit schematic (1 of 9)
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Figure 2. Main board (STEVAL-ASTRAA1) circuit schematic (2 of 9)
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Figure 3. Main board (STEVAL-ASTRAA1) circuit schematic (3 of 9)
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Figure 4. Main board (STEVAL-ASTRAA1) circuit schematic (4 of 9)
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Figure 5. Main board (STEVAL-ASTRAA1) circuit schematic (5 of 9)
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Figure 6. Main board (STEVAL-ASTRAA1) circuit schematic (6 of 9)
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Figure 7. Main board (STEVAL-ASTRAA1) circuit schematic (7 of 9)

VBAT VBAT
_VM:W UNREG
GND oD
U300 L
$B300 0R R300 1M = _VBATMEAS —~ypAT MEAS
e 12 1eN PGOOD [ -
L AA—
SB301 L300 Pl filter —VBATMEAS EN AT MEAS_EN
V_UNREG 2 |y w2 A2 1301 s _VODEN —Jvop En
R 2.2uH
° vout -8 - 1~ VDD_AUX_EN VDD AUX EN
SB303 —— _AUX_|
0R 4 2.2uH 0R Vo1
Do GND VDD1
SB307 . £ 002
—— C300 ) D1 VOUT2 [—~VDBD_AUX_EN ’ VDD2
10uF AUX
D2 cL
R310 R
™ ST1PS02CQTR R31 T C301 T— C302 c303
N.M. R309 1M 47uF 47uF 10uF
0R
SB308
OR NM.
SB305
VBAT R
R301 100K R308 0R
<
-t Q300
L, 17| vremi2
. ]
Ml |
—
Tt
Al | 3 ™
SB306
VBAT MEAS EN_  OR
R302
307 56K
00K
VBAT_MEAS
) R303
3K
R305 0R
NM.

R304
OR

sweabelp sijewayoss

glVY1SV-1VAILS



(=)
[v2]
B
[
N
-
'

A
()

<

N

82/0} abed

Figure 8. Main board (STEVAL-ASTRAA1) circuit schematic (8 of 9)
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= Figure 9. Main board (STEVAL-ASTRAA1) circuit schematic (9 of 9)
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Figure 10. System on board (STEVAL-ASTRA1SB) circuit schematic (1 of 10)
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Figure 11. System on board (STEVAL-ASTRA1SB) circuit schematic (2 of 10)

SobPins

(=)
[v2]
B
[
N
-
'
A
()
<
N

P EDGE pins == »
z z z ZE 1
F A iR A Rt e ins e o
2 3 3 23
) i _ _ SOB
n
© 0000000 S900500050000000 S905500050000000 & connector
? OERIRNLS PEONLOP R EBImAre MEONLOOENOLIONES b
2 28333308 2I20-oRBLRRIRNSE CI2TC2223823292 L SobConnector .
G QERSEEEE EEESERIfIfifffdi rizzzziiddifsiid 4 .50 pin out
g i L O O O O
B B JE88EEss S0 EEsEssEEEs S e z
T V_UNREG .
. Ve Connections between MCUs and pads Bt 110
SobPins.
, VDD . .
\WB_VDD_USB
o + remapping OpthﬂS
WB_GND_RF =
§ oromaeerasSIN228 coazingnsaSERSEE gonnassseafiSf smamanesasSESfif gongs ezo
WL_vDD ¢ fEfiiiidddsaasss CRERRRERECERRRRE RRIPECCREERRR CREEREEEEEEREEEE daddl T g
WL-GND B sy e i S S i sy S i Bl ST-SAFE
1.2 2 22222 S2S22222 2222222222222222 22 SS222828 S22222222282282288 22 222 V_REG_2
V_REG_EN * 90000 266 6666666666606060600 0666606066 & 0666660000008 00 VDD_STSAFE
|GNI
= ° obhbll o
w a | T
8 o s shhibslslale STsAFE_scL
gl g KERE E 3pERREL g i M _ STSAFESCL g srsare_scL
D A I op 2 STSAFE_SDA
2 e g“;“‘;‘FF g QQFF%;‘ ———————STSAFE_SDA
TSAFE_RST
STM32WB pi I
p SObST-SAFE
PowerMan STM32WB_Controller STM32WL_Controller STMa2WL_RF
WB_pco WL_PAO
WB_PAQ_WKUP wg_pco_l2c3_scLll D WL_PAO_WKUP
V_UNREG WB_PA1_TIM2CH2 WB_PC1_ADC—WEPCT—— —WEPAz— @ WL_PAT_EXTI
— QlWB_PA2 LPUART1_TX WB_PC2_SPI2_MISO 9 —WBPCT—— —WCPAT—@ WL_PA2_LPUART1_TX
V_Res WEB_PA3_LPUARTI_RX _PC3_ADC @—WBPeT— —WEPAT— @ WL PA3.LPUARTI_RX
v_rec_ouTl—= WEBPA4_SPIT WB_PC4 EXTI @—WEFCs— —WEPRs— @ WLPA4_SPI1_CS
V_REG 2 WB_PAS_SPI1_SCK WB_PC5 I WB PCE WL PAs [ WL PA5 SPI1
V_REG_OUT 2| = WB_PAG_SPI1_MISO WB_PC6_EXTI9—Wrpo7—— —WEPAT—® WL_PA6_SPI1_MISO
WB_VDD {@lWB PA7_QUADSPI_BK1_102 WB_PC7_EXTI9—WBPCE—— —WCPAE—@ WL_PA7_SPI1_MOSI
= & We_paa_tCO W8 _PCB_ WL WKUP 9 —Wepes— — WA @ WL_PAS_SPI2.SCK
We_vDD_UsB W _PAS USART1_TX WB_PCo WL_EXTI9—W5—PCTr— —WEPATT— (@ WL_PAY_SPI2_CS
WB_VDD_USB| —— WB_PA10_USARTT_RX WB_PC10_WL_RESET @—WBPCTT— —WEPATT— @ WL_PAT0_SPIZ_MOSI
WB_GND WB_PA11_USB_DM _PCT1_EXTI—WEPCTZ— —WEPATZ— 1@ WL_PAT1_GPI
= WB_PA12_USB_DP WB_PC12_STSAFE_RESET @—WE—FCTT— —WEPATT—@ WL_PA12_12C2_SCL
WB_GND_RF WB_PA13_SWDIO WB_PCT3_EXTI @f————— —WEPATI— @ WL PA13_SWDIO
WB_GND_RF| —— WB_PA14_SWCLK —WEPATs— @ WL PA14_SWCLK
WL_vDD WB_PA15_GPIO ——=——"—@ WL PA15_12C2_SDA
we_P8o
WL GND —wEPET— @ WB_PB0_GPIO WB_PDO_SPI2_CS: WL PB1
= —Wp-pez— 1@ WB_PB1_GPIO WB_PD1_SPI2_SCK| —WCPBZ WL
VOUT2_GTRL —We-pE;— 1@ WB_PB2_EXTI WB PD2 GPIO —WEPET— @ WL
VOUT2_CTRLI = —WEpEr——@WB_PB3_USART1_RTS  WB_PD3_QUADSPI BK1 NCS| —WCPBT—@ WL _PB3_TIM2CH2 RFO_HP RFO_HP
POWER_GOOD —WEPEs——@WB_PB4_USARTICTS  WB_PD4_QUADSPT BKI_I00 @ —Wm=pD5— —WrPEs—— (@ WL_PB4_AD!
POWER_GOOD = b \WBPBSSPI1 MOSI  WB_PDS_ QUADSPLBK1 101 @—We-PDR— —WEPEE— @ WL PBS_EXTI RFO_LI RFO_LP
D0 12 CTRL W €l WB_PB6_USART1_TX WB_PD6_SAI1_SD_AQ—WEPD7T— —WCPB7T—1@® WL PB6_12C1_SCL
. WB_PB7_USART1 RX WB_PD7_QUADSPI_BK1_I03 @—WE-PDE— —WrPEE—— @ WL_PB7_12C1_SDA RFIP RFIP.
V_REG EN f@lws P88 12C1_SCL WB_PD8_EXTI9—WEPDT— —WCPBT—@ WL_PB8_TIMI6CH1
= {@WB PBI 2C1_SDA WB_PD9_EXTI 9—WE=PDT0— —WCPBTo— @ WL PBY EXTI RFI! LN
{@lWBPB10_QUADSPI CLK WB_PD10_EXTI @—WE=pOoTT— —WrPETT— @ WL_PB10_TIM2CH3 WL XTA
@ WB PB1112C3_SDA WB_PD11_GPIO §—WEPDT —WEPETz— @ WL_PB11_TIM2CH4 XT = TA
WB_PB12_SAH_FS_A WEB_PD12_EXTI 49— WEPDT —WrPETT— @ WL_PB12_GPIO WL_PBO
WB_PB13_SAI SCK_A WB_PD13_GPIO 9—WwEPDTI— —WrPBTT—@ WL_PB13_12C3_SCL WL_PBO_VDD_TCXO = PBO_VDD_TCXO
WB-PB14-EXTI e ros T BV FO T @ WL PB14 1203-SOA W pos
SobPower WB_PB15_SPI2_MOSI WB_PD15_TIM1CH2 @——————— ——————— @ WL PB15_EXTI WL_PC4_FE_CTRL1 — FE_CTRL1
WB_RESET WB_PEO WL_PCO WL_PC5
————— P WB_RESET1 WB_PEO_TIM16CH1 e T —WCPCT— 4@ WL_PCO_GPIO WL_PC5_FE_CTRL: FE_CTRL2
HMI WB_PE1_GPIO @—WEPEZ— —wWrpcz—1@WL_PC1_GPIO WL PC3
WB_VDD WB_PE2_SAI_MCLK AQ—WEPET— ————"—— @ WL _PC2_SPI2_MISO WL_PC3_FE_CTRL — FE_CTRL3
= wB_vDD WB_PE3_EXTI9—WB PET— P
V_UNREG WL_PC6 WL_GND
= WB_PE4_VOUT2_CTRL = - WL_PC6_EXTI |GNI F
WB_vDD_USB WB_PHO ——=———@WLPC13_EXTI
V_REG_HMI| WB_PHO_GPIO — WL_PH3 SobSTM32WL_RF
WB_PD14 WB_GND WB_PH1_GPIO @—WE-PRI— —————@®WL_PH3_BOOTO
LED_R = WB_PH3_BOOTO @———=—"— WL RESET STM32WL
We_PD15 WB_GND_RF ——=—— WL RESET1
WL_VDD
STM32WB5MMG oo g RF front end
WL_GND STM32WL55JC
SobSTMIZWB
SobHMI N
D900 BAT30F4 €900 100nF
A N C SB9OTOR WL_PAO WBPAS || NM.
We D13 SBSOOR po 1 2 CTRL i o]
ws_pcgl SBI040R wi_Pct D0_1.2 CTRL ) Re25 OR NM.
We_PE1__ SBY020R POWER_GOOD WL_PA11_SBI03OR NM. D901 BAT30FA “$B6XT 100K
we_PAD SBIZOR ¢ A OR NM
WB_PCO SBI050R  STSAFE_SCL wB_PE4 SB90BOR  |vouT2 CTRL

Ro26 WB_PCY SBI100R

ws PB11__ SB0BOR  STSAFE SDA WwB_PA3 SBIOSOR  wi PA2

WB_PC12  SBY{IQR _ STSAFE RST we_PA2 SBI120R  wi_PA3 WB_PC10 R900 100R wi RESET

8Z/z| abed

glVY1SV-1VAILS

swelibelp onjewayog




(=)
w
B
[
N
-
'
A
@
<
N

8z/c| abed

E[1..56]

Figure 12. System on board (STEVAL-ASTRA1SB) circuit schematic (3 of 10)
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Figure 13. System on board (STEVAL-ASTRA1SB) circuit schematic (4 of 10)
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Figure 14. System on board (STEVAL-ASTRA1SB) circuit schematic (5 of 10)
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Figure 15. System on board (STEVAL-ASTRA1SB) circuit schematic (6 of 10)
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Figure 16. System on board (STEVAL-ASTRA1SB) circuit schematic (7 of 10)
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Figure 17. System on board (STEVAL-ASTRA1SB) circuit schematic (8 of 10)

3 E B_RESET1
=2 0O
£ 2 2 C906
5 = p e 100nF
£p=k3 208 :
E695> 5& o
SNBE o'l
o
E\“nnlz':' ElEll‘
0222 ool
WB_GND_RF
U902
STI 16TR Sle[R| 2 B 38
Or-raNMOY Or-O = E ZO
W W ww = =
WB_PAO_WKUP 2 CEELE a0 € 3 A pcol2
WB_PA1_TIM2CH2 7 g 2 E E PC1
WB_PA2_[PUART1_TX & ¢ <% po
WB_PA3_LPUART1_RX z PC3
WB_PA4_SPI1_CS PC4
WB_PA5_SPI1_SCK PC5
WB_PA6_SPI1_MISO PC6

WB_PA7_QUADSPI_BK1_I02
WB_PA8_MCO
WB_PA9_USART1_TX
WB_PA10_USARTT_R
WB_PAT1_USB_DM
WB_PA12_USB_DP
WB_PA13_SWDIO
WB_PA14_SWCLK
WB_PA15_GPIO

WB_PB0_GPIO
WB_PB1_GPIO
WB_PB2_EXTI

WB_PB3_USART1_RTS
WB_PB4_USART1_CTS
WB_PB5_SPI1_MOS|
WB_PB6_USART1_TX
WB_PB7_USART1_RX
WB_PBB_[2C1_SCL
WB_PB9 12C1_SDA
WB_PB10_QUADSPI_CLK

STM32WB poo |2

PC11 gg WB_PC11_EXTI
PC12 75 WB_PC12_STSAFE_RESET
PC13 WB_PC13_EXTI

WB_PCO_I2C3_SCL
WB_PB0_GPIO
WB_PB1_GPIO

WB_PC8_WL_WKUP
WB_PC9_WL_EXTI
WB_PC10_WL_RESET

WB_PB10_QUADSPI_CLK

WB_PB11_[2C3_SDA

WB_PC5_ADC
WB_PD0_SPI2_CS

pp12 (&
WB_PB11_I2C3_SDA ” PD13
WB_PE12_SA_FS A o & 8 PD14
WB_PB13_SAI_SCK_A t<e 33 2 055838
WB_PB14_EXTI uss 2 8 0000 n'o
WB_PB15_SPI2_MOSI €92 9 9 ¢ ¢2e2ee
<Jefo] o o o okl
el T I I o e
WB_VDD_UsB [}
wB_voD [}
N
cot7 == coi8
10uF 100nF :WB GND

n

gg WB_PD14_TIM1
 PD15 WE_PD15_TIMICH2

WB_PD8_EXTI

WB_PD9_EXTI WB_PB12_SAI1_FS_A
WB_PD10_EXTI WB_PC4_EXTI
WB_PD11_GPIO WB_PC13_EXTI
WB_PD12_EXTI WB_PE3_EXTI

WB_PD13_GPIO WB_PE4_VOUT2_CTRL

|4

L

=—C907 C908

3pF 3pF

§_'L

—C90¢ C91 Co11
3pF 3pF 3pF

2——C913—=—C91.
3pF

I
wol
B
»
€
S

C91
3pF

..||~

C916
3pF

sweabelp sijewayoss

glVY1SV-1VAILS



o
[v2)
B
[
N
-
'
A
@
<
N

8z/8| abed

Figure 18. System on board (STEVAL-ASTRA1SB) circuit schematic (9 of 10)
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Figure 19. System on board (STEVAL-ASTRA1SB) circuit schematic (10 of 10)
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Figure 20. Expansion board (STEVAL-ASTRA1BC) circuit schematic (1 of 5)
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Figure 21. Expansion board (STEVAL-ASTRA1BC) circuit schematic (2 of 5)
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Figure 22. Expansion board (STEVAL-ASTRA1BC) circuit schematic (3 of 5)
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Figure 23. Expansion board (STEVAL-ASTRA1BC) circuit schematic (4 of 5)
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= Figure 24. Expansion board (STEVAL-ASTRA1BC) circuit schematic (5 of 5)
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Figure 25. Flexible NFC antenna (STEVAL-ASTRA1NA) circuit schematic
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Kit versions

3 Kit versions

Table 1. STEVAL-ASTRA1B kit versions

Finished good Schematic diagrams Bill of materials

STEVAL$ASTRA1BA (1) STEVAL$ASTRA1BA schematic diagrams STEVAL$ASTRA1BA bill of materials

1. This code identifies the STEVAL-ASTRA1B evaluation kit first version. The kit consist of the STEVAL-ASTRA1 main board,
whose version is identified by the code STEVALSASTRA1A, the STEVAL-ASTRA1SB system on board, whose version is
identified by the code STEVALSASTRA1SBA, the STEVAL-ASTRA1BC expansion board, whose version is identified by the
code STEVALSASTRA1BCA and the STEVAL-ASTRA1NA flexible NFC antenna, whose version is identified by the code
STEVALSASTRATNAA.
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Revision history

Table 2. Document revision history

v R e ]

17-Feb-2022 1 Initial release.

Updated cover page features, description, product summary table, and Section 2 Schematic

11-Mar-2022 2 .
diagrams.

DB4621 - Rev 2 page 27/28



m STEVAL-ASTRA1B

IMPORTANT NOTICE — 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 acknowledgment.

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. For additional information about ST trademarks, refer to www.st.com/trademarks. 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.

© 2022 STMicroelectronics — All rights reserved
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