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STEVAL-ASTRA1B

Data brief

Multiconnectivity asset tracking reference design based on STM32WB5MMG and
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STM32WL55JC
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 5.3

- STM32WL55JC sub 1 GHz wireless dual core SoC, which supports
multi-modulation (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, STBCO3, 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

ABQ037

The flexible antenna is connected
to the ABO038 board via a
FFC-FPC connector

ABO0037 is soldered on
top of ABO0O38

ABOOQ77

ABO0038

~
The AB0058 and AB0038 boards
are electrically connected by

means of the expansion

connectors (header/receptacle)

AB0058
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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)
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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)
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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)
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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)
'
-
R BATTERY_CHARGER VREG2 ST_LINK_INTERFACE
- .
X BC_VDD_LDO STLINK_VDD_LDO
o
< BC_ST-LINK_SWITCH STLINK_SWITCH
A . S STLINK_SWCLK
w STLINK_SWCLK ————=————
BC_VDD_USB S TLINE SWDIO
- EXPANSION_CONNECTOR VREG1 STLINK_SWDIO @—STLINK_SWDIO
VBAT  VBAT STLINK_VDD_MCU STLINK_RESET
STLINK_RESETI————
BC_VBAT| EXC_VBAT VREG1
STLINK_T_VCP_RX
BC_VBAT_NTC EXC_BAT_NTC EXC_VREG1 STLINK_T_vcP_RX )Y
STLINK_T_VCP_TX
BC_USB_DP EXC_USB_DP VREG2 STLINK_T_VCP_TX
BC_USB_DM EXC_USB_DM
GND EXC_VREG2
GND
APP_BATTERY_CHARGER
APP_ST_LINK_INTERFACE =
J107 4100 ST_LINK =
= Jumper-Female Con3_Strip_Male_SMD EXC_VCONN r
; STLINK_RESET ST_MOD+_INTERFACE
5 STMOD_RESET & EXC_RESET
— ASTMOD_VCONN VBAT
J108 101
Jumper-Female Con3 Strip_Male_SMD STMOD_VBAT
1 STLINK_SWCLK
sw1 2 - VREG1
Push-Bottom_WE434331013822 3 STMOD_SELT @ EXC_RES1 STMOD VREGH
e RESET_SIGNAL — EXC_GPIO1 GPIO1 -
— H0e 4102 EXC_GPIO2 GPIO2 VREG2
Jumper-Female Con3 Strip_Male SMD EXC_GPIO3 GPIO3
4 o1 E P07 PSTLINK SWDIO EXC_GPIO4 GPIO4 STMOD_VREG2
e R = —
- K esoncoviuz 5 —sTMOD SErr— EXC_RES2 EXC_SPIx_MISOs SPIX_MISOs
e EXC_SPIx_MOSIs SPIx_MOSls
102 — STMOD_UART_RX
10 4103 EXC_UARTy_CTS UARTy_CTS UARTy_RX @
Jumper-Female  Con3 Strip_Male_SMD EXC_UARTy RTS UARTy_RTS @ STMOD_UART TX
1 STLINK_T_VCP_RX UARTy_TX
I EXC_SPIx_SCK SPIx_SCK
m‘ EXC_UARTy_RX EXC_SPIx_MISOp SPIx_MISOp STMOD_RESET
e EXC_SPIx_MOSIp SPIx_MOSIp RESET f——————
— EXC_SPIx_NSS SPIX_NSS STMOD SEL1
Jiit 104 EXC_INT INT SEL1 & STMOD S
. 3 Stri | TMOD_SEL2
Jumper-Female Con: _S1mp§_|MLaII’:‘e_SMI3/CP % EXC_PWM PWM SEL2‘ )_
E - EXC_ADC ADC
3 _STMOD_UART_T; EXC_UARTy_TX
— EXC_I2Cz_SDA 12Cz_SDA
— EXC_I2Cz_SCL : 12Cz_SCL
GND GND.——L
APP_EXPANSION_CONNECTOR i;gi_s‘,ip_ma,e APP_ST_MOD+_INTERFACE
VREG1 M. )

.|||_

SC1 SC2 SC3

Screw M2X4  Screw M2X4 ~ Screw M2X4

o
]

@
)
»
S
N
©

glVY1SV-1VAILS

sweubelp sijewayoss




(=)
w
B
[
N
-
'

A
()

<

w

82/1Z abed

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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EXC_ADC 7 3 _EXC_UARTy_RTS
EXC_RESET 2 1 EXC_UARTy RX GND
EXC_INT 0 9 EXC_UARTy_TX
EXC_12Cz_SDA 8 7 EXC_UARTy_CTS =
EXC_VREGT 6 5 —SPIx_MOSIs
EXC_VCONN | : 3 | EXC_VBAT

J:— CON34-Socket J:—

Placed on TOP side
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Figure 25. Flexible NFC antenna (STEVAL-ASTRA1NA) circuit schematic
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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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https://www.st.com/resource/en/schematic_pack/steval-astra1b_schematic.pdf
https://www.st.com/resource/en/bill_of_materials/steval-astra1b_bom.pdf
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Revision history

Table 2. Document revision history

ove JReisen e ]

17-Feb-2022 1 Initial release.

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

11-Mar-2022 2 .
diagrams.

18-Dec-2023 3 Updated features in cover page.
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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.

© 2023 STMicroelectronics — All rights reserved
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