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STEVAL-SILKTO01

Data brief

Product summary

Evaluation kit for
industrial PLC
solutions targeting
SIL3 applications

Software for
STEVAL-SILKTO1

High-performance
and DSP with DP-
FPU, Arm Cortex-
M7 MCU with
1MByte of Flash

memory, 1MB RAM,

480 MHz CPU, L1
cache, external
memory interface,
JPEG codec, large
set of peripherals

Mainstream Arm
Cortex-M4 MCU
170 MHz with 128
Kbytes of Flash
memory, Math
Accelerator,
Medium Analog
level integration

Applications

Evaluation kit for industrial PLC solutions targeting SIL3 applications

STEVAL-SILKTO1

STSW-SILKTO01

STM32H7432G

STM32G431RB

Programmable
Logic Controllers
(PLC)
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Features

. Designed to meet IEC61508-2, EN 62061, EN ISO 13849-1, EN ISO 13849-2
for a SIL3/PLe achievement

. Dual core architecture based on STM32H743ZG and STM32G431RB
. Dual digital outputs IPS1025H, IPS4260L
. Dual digital inputs CLT03-1SC3

. Full diagnostic coverage >90%

. Galvanic isolation for data transmission, and digital I/0 signals using
STISO621

. Redundancy on board, at hardware level and data processing

. Real time communication supporting Ethernet technology for Ethernet/IP, and
differential serial communication for RS485 and CAN

. Overload and overtemperature protections, integrated on board at device level

Description

The STEVAL-SILKTO1 is an evaluation kit designed to implement a PLC solution with
hardware architecture designed to meet the requirements coming from functional
safety standards IEC61508, EN 62061, EN ISO 13849-1, EN ISO 13849-2, to enable
the use as a reference design for factory automation use cases having a hardware
platform with safety integrity level SIL3.

The evaluation kit STEVAL-SILKTO1 contains one mother board STEVAL-SILKTAO1
(main board) and two daughter boards STEVAL-SILKTBO1 (actuation board).

The board architecture offers a dual-core data processing based on STM32H743Z2G
for the STEVAL-SILKTA01 and on STM32G431RB for the STEVAL-SILKTBO1.

On the main board (STEVAL-SILKTAO01) are available three connectivity interfaces,
two of them with differential communication working on RS485 and CAN physical
layer, the other one with Ethernet technology to support the Ethernet/IP.

The hardware is coming with the firmware package STSW-SILKTO01 based on the
STM32Cube architecture and consisting of: application layer, drivers layer with BSP/
CMSIS and HAL library, middleware layer.

For further information contact your local STMicroelectronics sales office.
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‘_ STEVAL-SILKTO1
,’ Industrial safety features

1 Industrial safety features
On both boards (STEVAL-SILKTA01 and STEVAL-SILKTBO01) have been implemented architectural circuitries,
able to:
. Cover diagnostic functions to achieve a coverage DC > 90%
. Implement redundancy on digital input using single channel digital input CLT03-1SC3
. Implement redundancy on digital output using high-side and low-side architecture (IPS1025H and
IPS4260L respectively)
. Implement redundancy on the execution of safety functions
. Implement redundancy on digital output driving signals using dedicated logic gates
. Implement different power management circuitry to differentiate the power management unit for safety and

non-safety related blocks

The STEVAL-SILKTAO1 (main board) as well as the STEVAL-SILKTBO1 (actuation board), embeds an isolation
barrier based on STISO621, managing:

. Serial communication between STM32H743ZG and STM32G431RB
. Digital input detection

. Digital output driving

. Diagnostic signalization for overload and overtemperature.
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2 Schematic diagrams

Figure 1. STEVAL-SILKTAO1 circuit schematic (1 of 21)
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Figure 2. STEVAL-SILKTAO1 circuit schematic (2 of 21)
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Figure 3. STEVAL-SILKTAO1 circuit schematic (3 of 21)
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Figure 4. STEVAL-SILKTAO1 circuit schematic (4 of 21)
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Figure 5. STEVAL-SILKTAO01 circuit schematic (5 of 21)
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Figure 6. STEVAL-SILKTA01
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Figure 7. STEVAL-SILKTAO1 circuit schematic (7 of 21)
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Figure 8. STEVAL-SILKTAO1 circuit schematic (8 of 21)

STM32H743ZG
333 MCy
Deoc 1
3v3_mcu IMCU_Supply
[GROUND_PWR ~ GROUND_SGN Mcu_GND
Vin
Vous_Monitor bus BOARDO_LS| 2> BOARDO LS OUT
BOARDO_LS_FB! BOARDOLS'FB
35V_Monitor 5V_MCU_Monitor BOARDO LS OL BOARDO_LS_OL
BOARDO_(S OVT BOARDO_LS OVT
BOARDO_HS| > BOARDO HS OUT
BOARDO_HS_FB! BOARDO_HSFB
VOLTAGE FAL / FAL BOARDO_HS_OVL: RDO_HS_OVL
MCU_RESET BOARDO_HS_OVT' BOARDO_HS_OVT
WM_WD: SUPERVISOR_WD
BOARD1_Hs| 2 BOARD1_HS OuT
BOARD1_HS_FB/ BOARDT_HSTFB
BOARD1_HS_O\ BOARD1_HS_OVL
BOARD1_HS_OVT BOARD1_HS_OVT

DCDC_Processing

BOARD1_L| 35 BOARD LS oUT
BOARD1_LS FB BOARDT LS ¥B
BOARD1 LS OL BOARD1 LS OL

BOARD1_LS_OVT BOARD1 LS OVT

FOCAN_RX
FDCAN_TX
FCAN_SHDN DI1_CH1 BOARDT_INT
FOCAN RS DI_CH2: BOARDI_IN2
BOARD1_HS_SuppyON| >YBOARDI_HS_SupplyON
MODBUS_RX DI0_CH1 BOARDO_IN1
MODBUS T DI0_CrH2: BOARDO_IN2
GND_CONN D)4 MODBUS_DE BOARDO_HS_SuppyON| ->BOARDO_HS_SupplyON

Temperature
BOARDO_IDO BOARDO_ID1
STTS751_EVENT BOARDO_ID1 BOARDO_I00
|SCLK 12 BOARD1_ID1 BOARD1_IDY
SDA_I2C BOARD1_IDO BOARD1_ID0
GND_MCU - - -
Temperature Sensor TH | ETH MDC
ETH_REF_GLK ETH CLK
ETH_CRS DV ETH CRS
ETH_RXD1 ETH RXD
ETH_RXDO! ETH_RX1
Wy ETH_MDIO ETH_MDIO
22 TH_TX_EN| ETH TXEN
88 ) ETH_TX_TXDO| ETH TXO
g1 22 ETH TX TXD1 ETH TX1
44 55 o5 ETH_PWRN_DOWN| ETH PWR_DWN
s 2! 28%
ge 44 229
EE EE1 olalsl
33 33 ana
28 28 565
™
Data Processing
N
W
gy
22
G&
88
4 W W
u % ARy
Pt g 3
i<}
33 29 269
88 gt
85 858
g £28

T
()

Q
)
~
=
w
-

LOLMTIS-TVAILS

sweubelp sijewayoss




Figure 9. STEVAL-SILKTAO1 circuit schematic (9 of 21)
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Figure 10. STEVAL-SILKTAO1 circuit schematic (10 of 21)
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Figure 11. STEVAL-SILKTAO01 circuit schematic (11 of 21)
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Figure 12. STEVAL-SILKTAO01 circuit schematic (12 of 21)
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Figure 13. STEVAL-SILKTAO01 circuit schematic (13 of 21)
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Figure 14. STEVAL-SILKTAO01 circuit schematic (14 of 21)
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Figure 15. STEVAL-SILKTAO01 circuit schematic (15 of 21)
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Figure 16. STEVAL-SILKTAO1 circuit schematic (16 of 21)
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Figure 17. STEVAL-SILKTAO01 circuit schematic (17 of 21)
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Figure 18. STEVAL-SILKTAO1 circuit schematic (18 of 21)
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Figure 19. STEVAL-SILKTAO01 circuit schematic (19 of 21)
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Figure 21. STEVAL-SILKTAO01 circuit schematic (21 of 21)
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Figure 22. STEVAL-SILKTBO01 circuit schematic (1 of 12)

MeU_SuppDy——von_mvop._1so——KIS0_Supply DI CH2
Dy jj Detatbpu
- i rox
MeU_CHECK i Mk e
@ oursol o L
Kanp_pwR2
T .
weu_civex v g
e our ol .
D A
[r— e o
. o1 o
MCU_Supp} MCU_Supply ] oz
s ] ) 5 ourssol
SUPERYSOR RO [ g 3 -
R ] )
S g g v v
2 3 T T Ny
s = oura s
i wsre e
SHLMSO<C on o o u
SPLM spi2 miso o=
SPLMOST = s ours sol
S Sra
oy bRy ns
DRV LS DRV_IS weu_onoD——llann o 50— N
vs
RMHS_Supply ON - H)——@lRMHS_SUPPLY ON sulation
- Vous2
RM_DRV_HS  3>——M@RMT_DRV_HS Y
KRV 1S >l R i
BoAKD D0 %%Eﬂm ArD_ 100 s vee
s ok s
surmy surmy ox X
i

RESET 3——(lesT o e U Surpty oD o, sol——K0 Sipoly

s w B s our|

) ws vl axo_pwia
2 our CSupsly
oIG L

193 RSTMCG

B ross kstvcy

NCU_Sung) L DG L
wevaxo s ours sol) e N A
oo so’onn.
Temperaure Sensor -
i ours ol
oLonets & Digial Output
s oviomats &
ovi e s <
ours

wev o D——llann anp_soBp——K SO0

°
()

Q
)
-
(-
=
w
-

sweubelp sijewayoss

LOLMTIS-TVAILS




o
W
o
=
w
w
'
A
®
<
w

1£/61 abed

Figure 23. STEVAL-SILKTBO01 circuit schematic (2 of 12)
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Figure 24. STEVAL-SILKTBO01 circuit schematic (3 of 12)
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Figure 25. STEVAL-SILKTBO01 circuit schematic (4 of 12)
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Figure 27. STEVAL-SILKTBO01 circuit schematic (6 of 12)
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Figure 28. STEVAL-SILKTBO01 circuit schematic (7 of 12)
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Figure 29. STEVAL-SILKTBO01 circuit schematic (8 of 12)
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Figure 30. STEVAL-SILKTBO01 circuit schematic (9 of 12)
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Figure 31. STEVAL-SILKTBO1 circuit schematic (10 of 12)
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Figure 32. STEVAL-SILKTBO1 circuit schematic (11 of 12)
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Figure 33. STEVAL-SILKTBO1 circuit schematic (12 of 12)
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3 Kit versions

Table 1. STEVAL-SILKTO01 versions
Schematic diagrams Bill of materials
STEVALS$SILKTO01B (1) STEVALS$SILKT01B schematic diagrams STEVALS$SILKTO1B bill of materials

1. This code identifies the STEVAL-SILKTO1 evaluation kit second version. The kit consists of the STEVAL-SILKTAO1 main
board whose version is identified by the code STEVAL$SILKTAO1A and two STEVAL-SILKTBO1 actuation boards whose
version is identified by the code STEVAL$SILKTBO1B.
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Revision history

Table 2. Document revision history

14-Dec-2023 1 Initial release.
26-Jun-2024 2 Updated Figure 28. STEVAL-SILKTBO1 circuit schematic (7 of 12)

Updated cover image, Section 2: Schematic diagrams and Section 3: Kit

14-Nov-2024 3 -
versions.
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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.

© 2024 STMicroelectronics — All rights reserved
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