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User manual

STEVAL-SILKTO1 safe-ready industrial PLC evaluation kit

Introduction

The STEVAL-SILKTO1 is an evaluation kit designed to implement a PLC solution with hardware architecture oriented to get the
safety integrity level SIL3.

The kit is composed by the main STEVAL-SILKTAO01 board based on the STM32H743ZG and two STEVAL-SILKTBO1
daughterboards based on the STM32G431RB.

The dual microcontroller architecture is one of the main features in promoting the system for the SIL3 level (refer to IEC 61508).
In addition to this, there are other aspects on the hardware architecture, in relation to digital input/output management,
diagnostic functions, power management block, isolation, and redundancy on input and output.

The embedded isolation barrier based on the STISO621 is available on the STEVAL-SILKTA01 and on the STEVAL-SILKTBO01
to ensure galvanic isolation with a voltage robustness up to 6 kV, and it is necessary to protect the user interface (MCU level)
from the hazard sections of the board such as the digital input/output section. As such, an isolated communication layer has
been developed between the STM32G431RB and the STM32H743ZG microcontrollers.

The signals involved in this galvanic isolation are:

. Serial communication between STM32H743ZG and STM32G431RB

. Digital inputs pulsed waveform generated by the single channel input CLT03-1SC3

. Digital outputs driving signals coming from STEVAL-SILKTAO1 and STEVAL-SILKTBO1

. Diagnostic warnings for overload and overtemperature using the embedded diagnostic function in the intelligent power switches (IPS)
output devices, and feedback circuits on the output path

The complete kit can be connected with the host unit thanks to the availability of the three communication channels, using
different technologies, serial differential, and Ethernet real-time available on the STEVAL-SILKTAO1, and enable the system to
support Ethernet/IP, Modbus, and CANopen protocol stack.

The hardware is supported by the firmware package STSW-SILKT01 compliant with the STM32Cube framework.

Figure 1. STEVAL-SILKTO01
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1 Overview

The STEVAL-SILKTO1 evaluation kit is composed by a main board STEVAL-SILKTAO1 and two STEVAL-
SILKTBO1 actuation boards.

This evaluation kit makes it easier to develop industrial PLC systems having the target of obtaining the safety
integrity level SIL3.

The hardware architecture offers a diagnostic coverage DC > 90%, a digital /0 stage on the STEVAL-SILKTBO1,
able to detect input signals from the industrial sensors providing signals in the range 0-24 V or emergency button
or from analog sensors providing 4-20 mA sensors, and actuate a system managing the safe torque off safety
function.

The STEVAL-SILKTAO1 is designed to be powered with a supply voltage in the range from 24 to 36 Vp¢c with
max. overvoltage robustness of 60 Vpc.

A dedicated DC-DC switching converter in buck configuration generates the low voltage references needed for:
data communication with the STEVAL-SILKTB01 and STEVAL-SILKTAO01 actuation board; digital 1/0 signals;
transceiver RS485 and CAN, external memory for Ethernet/IP protocol stack.

The power management architecture has been defined considering the voltage reference needed in the
application and the block functions.

In the STEVAL-SILKTAO1 it is possible to identify two main blocks, the first one represented by the
communication that is not safety related, the second one represented by data processing and isolation.

With reference to the STEVAL-SILKTBO1, all the hardware blocks such as data processing, isolation, and digital
input/output are safety related.

Data processing units are built around an STM32 microcontroller: STM32H743ZG for the STEVAL-SILKTAO1,
managing communication and parts of the functional safety features, and STM32G431RB, managing functional
safety features and an SPI communication.

The communication channels available are RS485 to support Modbus protocol, CAN to support CANopen
protocol, and Ethernet real-time to support Ethernet/IP protocol, all of these are available on the STEVAL-
SILKTAO1 board.
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2 Application boards
21 STEVAL-SILKTAO1
1. Power management
2. Connectivity
3. Data processing
4. Isolators
5. Expansion connector for STEVAL-SILKTBO01 board

Figure 2. STEVAL-SILKTA01

211 Power management

This block includes two power management circuits, one for the connectivity section and one for the safety related
blocks.

The entire system solution STEVAL-SILKTAO1 and STEVAL-SILKTBO01 have operating supply voltage, working in
the range from 24 to 36 V, with operating current depending on the functions for each block.

2.1.1.1 Power management for safety related blocks

The power management unit is characterized by a switching converter based on the L7987L in buck configuration
to generate the 3.5V_MCU reference from the supply.

A post regulation is available using the low drop voltage regulator LD39150DT 3.3 V_MCU for microcontroller
supply and isolators.

In accordance with IEC61508, the microcontroller supply has to be monitored to protect the system against data
loss in case of undervoltage on this line; to do this, the voltage supervisor device STM802RMG6F is used.

The STM802RM6F monitors the microcontroller supply not with a direct check of the 3.3V_MCU but monitoring
the 3.5 V_MCU.

The 3.5 V_MCU voltage is partitioned with a voltage divider to have a slower dynamic with respect to the actual
voltage variation.
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When the partitioned voltage level achieves 1.23 V, the device toggles the VFAIL pin connected to the
microcontroller, from high to low, generating an interrupt where the related routine manages the system data
storage in flash.

The STM802RMEF offers another feature, the watchdog function, which is used to take out the microcontroller by
a stuck condition with a hardware reset.

To let the supervisor operate in this direction, the microcontroller has to generate a PWM signal with a period
lower than 1.6 s, to reset the internal counter of the supervisor.

If the PWM is not provided by the microcontroller, or its period is out of the expected range, the counter is no
longer reset and a reset event is generated by the supervisor on the microcontroller reset pin toggling the
supervisor reset pin.

The voltage supervisor circuit is not the only diagnostic feature necessary for the power management.

The IEC61508 also requires other diagnostic features to detect undervoltage and overvoltage events; for this
reason on the main voltage line Vbus1 and on the 3.5 V_MCU, two sensing circuits using op amp TSZ121IYLT
have been implemented, one for the bus and one for the 3.5 V_MCU.

The output of each op amp is monitored using the dedicated ADC channels; if the measured voltage is going over
the guard limits (firmware setup) for the fault identification, the system is driven to the safe state condition.

Figure 3. Power management safety related circuits
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2.1.1.2 Power management for connectivity blocks

The circuitry of this block has been designed to generate, from the operating voltage 24-36 V, the low voltage
reference 3V5_Conn and 3V3_Conn.

The power management unit is characterized by a switching converter based on the L7987L, in buck
configuration to generate from the supply, the 3V5_Conn reference, and by a post regulation using the low drop
voltage regulator LD39150DT the 3V3_Conn, to supply the transceivers used for Ethernet communication,
Modbus, and CANopen.

Despite the power management being designed for the safety related blocks, no diagnostic circuit is implemented.
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Figure 4. Power management connectivity
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The connectivity block includes three communication channels: Ethernet real-time supporting Ethernet/IP, serial
differential communication RS485 to support Modbus-RTU, and CAN to support CAN open protocol.

All the communication interfaces are supplied using the same power management unit, based on switching
converter L7987L with, in series, a low drop linear regulator to generate the 3V3_Conn.

The hardware architecture is based on several transceivers supporting the different connectivity options like the
differential serial transceiver ST3485E| for the RS485 communication, CAN transceiver, and Ethernet transceiver.
For physical connection an RJ45 connector with integrated common chock transformer to reduce the common-
mode noise, and two DB9 connectors female and male, to connect respectively Modbus-RTU and CANopen

cables, are available.

Figure 5. Connectivity
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213 Data processing

The data processing unit is powered by the 32-bit microcontroller STM32H743ZG Arm Cortex®-M7. It is in charge
of data communication with the host unit, using Ethernet real-time communication or the RS485 interface, CAN,
and functional safety features such as safety function execution to de-energize the load, and diagnostic functions
for voltage monitoring, output driving feedback, and temperature monitoring.

The voltage monitoring is implemented on the main 24 V and the regulated 3v5_MCU and 3v3_MCU, using
dedicated sensing circuits to generate, in the range 0-3.3 V, scaled voltage values that are read using three ADC
channels, with injected conversion; the read value is compared at firmware level and if it is out of the range
defined at firmware level, the execution of the safety function is activated.

In parallel to the voltage monitoring, the microcontroller also verifies the correct generation of pulsed signals
provided by the single channel CLT03-1SC3; the signals check is done measuring the related period by use of
timers in input capture mode, if voltage monitoring and pulsed period are as expected, the STM32H743ZG drives
the signals used for IPS1025H and IPS4260L activation and for N-channel MOSFET activation.

The STM32H743ZG on the STEVAL-SILKTAO1, after the system is activated and working, monitors the feedback
signals received from the actuation board through the isolators.

If for any reason there is a mismatch between the driving signals and the feedback, the STM32H743ZG activates
the safety function de-energizing the load connected to the actuation side.

The digital temperature sensor STTS751 monitors the temperature of the data: it is programmed with an allowed
operating temperature range, if for any reason the microcontroller temperature goes out of this range, the EVENT
pin is driven from high to low triggering an interrupt event in the microcontroller and then the activation of the
safety function.

The diagnostic fault signalization is available in the IPS1025H (high_side switch) and IPS4260L (low_side switch)
for overload and overtemperature. If a fault event is detected on output, the safety function is activated.
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As required by the IEC61508, the connections between the microcontroller and the devices have been designed
to the following design rules:

1. Avoiding the use of the same GPIOs port for the same device
2. Avoiding the use of the same ADC peripherals to monitor different voltage reference ADC

3. Avoiding the use of the same timer to measure the period of different pulsed signals received by digital input
devices

Figure 6. Data processing
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214 Isolators

The protection on board between the user side and the hazard zone is guaranteed with the use of the galvanic
isolation barrier, using the dual channel isolator STISO621 able to guarantee an isolation voltage level of 6 kV.
These devices are used to isolate data transmission between the STEVAL-SILKTAO1 and STEVAL-SILKTBO01, to
manage the pulsed signals provided by CLT03-1SC3 available on the STEVAL-SILKTBO1, IPS1025H, and
IPS4260L driving signals and diagnostic, and the feedback circuits.

As required by the IEC61508 standard and substandard, isolator connection is done avoiding the use of one
isolator for the same device; for example, considering the driving signals for the IPS1025H and the related
diagnostic signal, the connection with the microcontroller, has been managed using two isolators, one for driving
and one for diagnostic.
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The supply voltage for the barriers of 3.3 V on both sides, based on the signals, has to be managed on the
actuation side. The supply is 3v3_Modulex, whereas on the MCU side it is 3v3_MCU.

Figure 7. Isolation
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21.5 Expansion connectors
The connection with the two STEVAL-SILKTB01 and the STEVAL-SILKTAO1 is possible using the two expansion
connectors.

The first connector is used to isolate the signals provided by digital I/0O and digital output feedback.

The second connector is used to interface the two MCUs and to manage the driving signals used as remote
control for the IPS.

Figure 8. Expansion connectors
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2.2 STEVAL-SILKTBO01
Figure 9 explains where the different sections are located in the STEVAL-SILKTBO01 actuation board:
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Figure 9. STEVAL-SILKTBO01
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2.3 Power management
The STEVAL-SILKTBO1 is equipped with two power management units. The power management units are mainly
based on the switching converter in buck configuration, to generate a 3v5_MCU and with post regulation, the
3v3_MCU used for MCU and isolator supply voltage.
The devices used for this circuitry are the L7983PUR adjustable version for the 3v5_MCU regulation and the low
drop voltage regulator LD39150DT33-R.
The hardware architecture is equipped for the microcontroller power management circuit with voltage diagnostic
circuits. It monitors the voltage level to detect overvoltage and undervoltage events. The voltage value is
monitored using a dedicated ADC channel.
If the value is out of the range defined at firmware level, a fault event is detected and the execution of the safety
function is put in place de-energizing the load.
Diagnostic on the voltage path also highlights the use of the voltage supervisor STM802RM6F, used to monitor
the 3v5_MCU to detect undervoltage phenomena on it and prevent data loss due to 3v3_MCU voltage loss.
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When the voltage value on the PFI pin is higher than 1.23 V, the supervisor provides a high level on the VFAIL

pin. If due to a failure event the voltage on the PFl is lower than 1.23 V, the device provides a low level on the
VFAIL pin.

The transition on this signal is detected on the microcontroller side and an interrupt is generated driving the
execution of safety functions.

The power management of the digital input/output section has no diagnostic circuit, as in this case an
undervoltage/overvoltage event has no impact on the execution of the safety function.

Figure 10. STEVAL-SILKTBO01 power management
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231 Data processing

The data processing section is based on the STM32G431RB Arm Cortex®-M4 microcontroller, and is
programmed to satisfy the requirements of the functional safety aspect according to the IEC61508 standard,
implementing the following diagnostic functionalities:

1. Overvoltage/undervoltage detection event:
The voltage monitoring is implemented using the dedicated channels of the ADC. The measured value is
compared at firmware level with a fixed threshold (min, max) defined in the firmware. If the measured value is
out of the range, a fault condition is detected, and the execution of the safety function is performed de-
energizing the output.

2. Status data loss avoidance when the supply voltage of the microcontroller drops to the operating minimum
voltage, thanks to the voltage supervisor usage:
Continuous monitoring of the 3v5_MCU voltage is performed by the voltage supervisor device; if the value
drops to a 1.23 V threshold, a fault event is signalized to the microcontroller.

3. Correct IPS driving monitoring by continuous check and comparison between the digital output driving signals
and the feedback of digital output load track:
Continuous monitoring of the output line using feedback signals, and comparison of these signals with the IPS
input; if a mismatch is detected, the safety function is activated de-energizing the load by the N-channel
MOSFET turn-off.

4. Digital input detection using input capture timer feature:
The microcontroller also monitors the pulsed signals provided by CLT03-1SC3, using the input capture
features of the timers to verify if the signal period is in the expected range. If this condition is not satisfied or
the signal is not triggered by the timer, the microcontroller triggers a fault event and the execution of the safety
function is activated.
Vice versa if the period is as expected, the microcontroller drives the IPS input signals. These signals in AND
logic with the rectified digital input waveform and the remoted driving signals provided by the microcontroller
on the main board, enable the output load driving path.

Figure 11. STEVAL-SILKTBO01 data processing
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2.3.2 Isolators

The protection on board between the user side and the hazard zone is guaranteed with the use of the galvanic
isolation barrier, using the dual channel isolators STISO621 able to guarantee 6 kV isolation voltage level. These
ICs are used to isolate the load actuation section by the data processing, involving digital input pulsed signal,
digital outputs driving, diagnostic, and output feedback.
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As required by the IEC61508 standard and substandard, isolator connection is done avoiding the use of one
isolator for the same device; for example, considering the driving signals for the IPS1025H and the related
diagnostic signal, the connection with the microcontroller has been managed using two isolators, one for driving
and one for diagnostic.

The supply voltage for the barriers is 3v3_MCU on the microcontroller side and 3v3_ISO on the digital output
side.

Figure 12. STEVAL-SILKTBO01 isolators
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2.3.3 Digital input

The digital input stage is powered by the single channel device CLT03-1SC3. This section expects the detection
of two digital signals provided by the sensors, or by an emergency button in the range 0-24 V.

The digital input ICs are properly equipped with the capacitor on the TP pin (as in the use cases of this solution),
to transduce the steady voltage level in the input, in a pulsed waveform with a period value dependent on the
capacitor value populated on board.

The pulsed waveforms are transferred through the isolation barrier to the STM32G431RB and detected using
timers input capture features to validate the correct signal period (for more details refer to the CLT03-1SC3
datasheet DS12302). The same pulsed signals are transferred to the STM32H743ZG for a double verification as
required by the safety standard IEC61508 to achieve the SIL3 level.

The verification of the period is managed in a different way by the H7 and G4 microcontroller. The STM32H743Z2G
in the STEVAL-SILKTAO1 enables the safety function if the period of at least one of the pulsed signals is not as
expected.

In the STEVAL-SILKTBO1, the pulsed signals are detected by the timer in input capture mode, rectified with a
dedicated RC network and sent in input to two logic gates. The logic gate compares the rectified signals and the
feedback signals generated by the STM32G431RB providing a high or low level according to the inputs.

These feedback signals provided by the MCU are high if the period of the pulsed wave detected by the timer is in
line with expectation, or it is low in the other case. The output of each logic AND is in AND with the driving signal
of each IPS switch provided by the STM32G431RB. The output of this first stage is then put in AND with the other
driving signals received by the STEVAL-SILKTAO01.

This architecture allows to manage the execution of the safety function at the hardware level.
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Figure 13. STEVAL-SILKTBO01 digital input
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Figure 14. STEVAL-SILKTBO01 digital input signals in AND logic
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234 Digital output
The digital output stage has been designed to drive any kind of load with a max. operating current of 2 A.

The hardware architecture is designed considering not only the load driving but also the functional safety

requirements, with a focus on:

1. Redundancy, that is why the load is driven using high-side IPS1025H and low-side IPS4260L switches

2. Interruption of the supply voltage path for IPS devices, to remove the supply of each IPS1025H and IPS4260L
and then to the load. For this purpose P-channel MOSFET STL42P6LLF6 and N-channel MOSFET
STS8NG6LF6AG have been used. The driving signals of the N-channel MOSFET are managed through AND
logic gates, controlling the signals provided by the STM32H743ZG and STM32G431RB, according to the
driving of this MOSFET the supply voltage connected to the P-channel MOSFET is passed to both IPS

3. Diagnostic functions, using the embedded signalization for overload and overtemperature; feedback signal on
output

The achievement of the SIL3 safety level is linked to the possibility of managing the safety of the system through

two microcontrollers, for this reason, the signals provided by the two STM32, used to drive the high-side and low-

side switches, are managed using dedicated logic circuit based on AND logic gates.

Through the logic gates are also processed the rectified pulsed signals provided by the CLT03-1SC3, and the

feedback signals provided by the MCU, one for each pulsed signal received by the CLT03-1SC3, each of these

signals is high if the period of the corresponding pulsed signals is correct and low in the other case.

Figure 15. STEVAL-SILKTBO01 digital output and supply voltage interruption circuit

D2
STRSIHI00AF

7
15_OUT_manor
[
o

i
SNBI4SATR

¥
L

STPS3HI00AF

l [>0s_0UT_moniar
33

UM3263 - Rev 2 page 14/64


http://www.st.com/en/product/ips1025h?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/ips4260l?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/ips1025h?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/ips4260l?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STL42P6LLF6?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STS8N6LF6AG?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STM32H743ZG?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STM32G431RB?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263

‘ UM3263
,l Application boards

UM3263 - Rev 2 page 15/64



‘_ UM3263
,’ How to use the STEVAL-SILKTO01

3 How to use the STEVAL-SILKTO01

The system is designed to implement a PLC with embedded safety blocks and diagnostic functions, to achieve a
safety integrity level SIL3: it works with operating voltage in the range 24—36 Vdc and needs an isolated voltage to
maintain the correct isolation between the actuation side and the user side.

The STEVAL-SILKTO01 evaluation system must be assembled connecting the STEVAL-SILKTA01 with the two
STEVAL-SILKTBO01 using the expansion connector available on the STEVAL-SILKTO1. Connect the supply
voltage using different power supplies. Connect to the digital input of the two STEVAL-SILKTBO1 a sensor or a
contact N.O. to provide a voltage reference 0-24 V to the digital input connectors of each actuation board.

After this connection, plug on each output connector a load that could be a generic load or a servo drive board,
using the output of PLC for the STO signals; to finalize the system, connect the kit with a host unit using
Ethernet/IP, Modbus or CAN interface for data exchange.

Once the kit is completely assembled, provide the supply voltage to each board as well as the digital input voltage
level, move the red switch on each board into the close position, and if everything works properly, the loads are
activated; to verify the execution of the safety function, it is enough to remove one or both digital inputs in one
STEVAL-SILKTBO1 to perform it.

3.1 Supply voltage connection

The STEVAL-SILKTB01 must be supplied using the two screw connectors J6 and J7, whereas the STEVAL-
SILKTAO1 must be supplied using the connectors J6 and J1. The voltage rail for both boards is in the range 24-36
V.

3.2 Digital input connections

The digital input section on the STEVAL-SILKTB01 expects two screw connectors J1 and J2, where it is
necessary to connect emergency button wires or output sensors. In both cases, the voltage range admitted is in
the range 24-36 V for operating condition.

3.3 Digital output connections

The digital output section available on the STEVAL-SILKTBO1 has a screw connector with one pole connected to
the high-side device. The other pole is connected to the low-side device.

The load has to be connected directly to this connector without any other connection to the ground.

3.4 Run the system

After all the connections are done, to run the system it is necessary to power the system, programming all the
boards (if they are not already programmed), reset the system starting with the STEVAL-SILKTBO01, and then
proceeding with the STEVAL-SILKTAO1.

If the system works properly, the loads on both boards are powered, and it is possible to verify the safety function
execution, removing the digital input signals according to the architecture selected, sensor or push button.
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4 Schematic diagrams

Figure 17. STEVAL-SILKTAO01 circuit schematic (1 of 21)
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Figure 18. STEVAL-SILKTAO01 circuit schematic (2 of 21)
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Figure 19. STEVAL-SILKTAO01 circuit schematic (3 of 21)
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Figure 20. STEVAL-SILKTAO01 circuit schematic (4 of 21)
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Figure 21. STEVAL-SILKTAO01 circuit schematic (5 of 21)
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Figure 22. STEVAL-SILKTAO01 circuit schematic (6 of 21)
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Figure 23. STEVAL-SILKTAO1 circuit schematic (7 of 21)

) Moot

" DIAGLS Mookl

(OVI_DIAG HS Mot
I OVT_DIAG S Mot

(HS_OUT._FB Mokt

Jvoo_n VDD _ 3 Mockied voD_IN VDD_
BOARDO_LS_OvT <& loutt IN1_1SO! At DIAG.LS. Moded BOARD_LS_OVT - ourt N1_1s0 ax
1 ourt_isol [———<OLDIAG.LS Modueo i ourtisol [—OLDIGLS Modet
'BOARDO_LS_OL. N2 REAAK R BOARD1_LS_OL e, REANIK -
! (oW DIAG 15 Mo !
w2 outz o ne ourz_sol
P 1soB) " —————<OVT_DIAG_HS Modeo p 1soB) "
BOARDO_HS_ oL (———(@lours 3150 @——F (CH5 OUT B Motuo BOARD1_HS_OWL ¢ s 150 Gf———
| 29 oura ol | 2% outa sl
RO R0,
80aRD0 1 ovT ——————{llours nesod BoARD 1 VT (—————MlouTs weisod
| 20 oute sy P ous s
x o
somon s fe < BoaRD1 s Fa <
ono.weu ¢ e 2 cor |es |eo

oS ¢

-] P [P T %
-

=" F
e oo T aee oo T o
) Modet

2 mcy
T Gataric nslton 2GH
PR — fllvoo_n voD_is0ll————K3v3_MCU_Moduet
) MCU_Moced Mourt wiisod
oo x
ourt wisod BOARD!_HS_SupplyON Tt HS_StephON_ Modet

Moro 6nD_ 50 Bl———KGND_MCU Nodue1
BOARDOHS SuephoN 5)———pi QUTH_150 {1 _suppy_bocun
Jlm oD 150 I——————<(ONO_MCU Modeo

[—

[m— gt

amale
ol

343 MOU_Modsed 3

ava ey
amcu
Goaric sosion
(o oset
oo Vo iso Mo Moy Mack
BoARD SISO (C "
ours wisod et
e — i}
soaRo_semos! outi 1 M08! o
BOARD1_PRESENCE [ >_PRESENCE_Modue1
BoaRoo. e , PRESENGE Hodeo !
y cied BOARD1_SPISEL. ourz. P1_CS._Modue!
soaron siseL Py 1.5 v !
. < ours wo1so &
ours w150
! BOARD_SPICLK outs. P1_CLK_Modue1
>_SPiCLK ouT3.t I_CLK_Modkied g
BOARDYIOY IN4_L >_1D1_Modue!
ours
BoAR BowRo L5 out oume oR 5 ot
0.5 ouT 1 ouT 15 Moo N
: ous s 150 &
ours s 1504
BOARD1_HS_out ouTs. 1_DRV_HS_Module1
10018 out ouTS 1_OUT_LS_Modued S p—
D50l — MU0 iy oot
GND_ 150 I ———————<CEND_MCU Nodod o

e < =

v ey
T [ —
oo
- V00_ 150 (0 Moot
VDD, 150 B0 Matied
aoaRo1 1 ) " Lot Modet
BoaRoo_1 wi 11 Moo -
5 BoaRo1 01 outt 101 Morkier
soaRo0_01 outr ) 101 Mocueo .
BowRD1. e 2 Mot
BoaRoo e 1 cH2 Moo !
. BoaRD? 100 ouz 100 Mot
s0ARDD 100 ouz BOARD_100_ oD =

ono o150 (GO Modet
i GND_i50 ll————————KEND_Moduied. A ) isolit &
[——
IntonCH
pravey

T Galaric nsltion 20H
o Mocise0

oo N voo_isollk
BoaRDo. L5 8 (——{llout 1150 @——(L5 _OUT_FB_Mosked
| 28 ourt_isolf

J.GND GND_isOIli————<KeND_Modued

nsdstorzch

OARD 0

Jump only used with one module connected

Stp molo 21 pen 127

(G343.CU Mot

s Motk

ey
T ‘Gabvaric raaton 2CH
N VoD
B0ARDY LS FB w1
| 2 outt_isol
Mono ono_sollt
g —
BOARD 1

S ouT.Fa_Mode!

| <oND Mot

sweibelp ojewayog

€9Z€NN



DCDC_Processing

BOARDI1_LS|
BOARD1_LS_FB
BOARD1 LS OL:

BOARD1_LS_OVT!

s i STEVAL-SILKTAO01 circuit sch ic (8 of 21
s Figure 24. L-SIL circuit schematic (8 of 21)
(33
N STM32H743ZG
(=23
w
'
] 333 MCy
< eoc 1
L 3v3_mcu MCU_Supply
[GROUND_PWR ~ GROUND_SGN Mcu_GND
Vin
Vous_Monitor bus BOARDO_LS| 2> BOARDO LS OUT
BOARDO_LS_FB BOARDO'LS F8
35V_Monitor 5V_MCU_Monitor BOARDO LS OL BOARDO_LS_OL
BOARDO_LS_OVT BOARDO_LS_OVT
BOARDO_HS| > BOARDO HS OUT
BOARDO_HS_FB! BOARDO_HSFB
VOLTAGE FAIL / FAL BOARDO_S OVL RDO_HS_OVL
MCU_RESET BOARDO_HS OV 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

> BOARD1 LS OUT
BOARDILSFB
BOARD1_LS_OL

FOCAN_RX
FDCAN_TX
FCAN_SHDN DI1_CHI BOARDT_INT
FOCAN_ RS DI CHz: BOARDT IN2
BOARD1_HS_SuppyON DPBOARD1_HS_SupplyON
MODBUS_RX DI0_CH1 BOARDO_IN1
IMODBUS_TX DI0_CH2: BOARDO_IN2
GND_CONN )—————4 MODBUS_DE BOARDO_HS_SuppyON DYBOARDO_HS_SupplyoN
Temperature
BOARDO_IDO: BOARDO_ID1
STTS751 EVENT BOARDO_ID1 BOARDO 1D
GLK 126 BOARD1_ID1 BOARD1 1D
SDA_I2C BOARD1_IDO BOARD1_IDO
GND_MCU - - A
Temperature Sensor TH | ETH MDC
ETH_REF_CLK ETH CLK
ETH_CRS DV ETH CRS
ETH_RXD1 ETHRXO
ETH_RXDO ETHRX1
8y ETH_MDIO ETH_MDIO
22 TH_TX_EN| ETH_TXEN
88 i ETH_TX_TXDO| ETH TXO
g1 22 ETH TX TXD1 ETH TX1
44 55 o5 ETH_PWRN_DOWN ETH PWR_DWN
g5 8= 28%
33 33 ana
28 28 565
™
Data Processing
N
W
gy
22
G&
88
4 W W
u % ARy
Pt g =1
i<}
I
g8 20 259
86 PO
85 &g
§0  %pgf
33 38
g £28

°
()

Q
)
N
-
=
-3
s

sweubelp sijewayoss

€9Z€NN




(=
=
)
N
o
@
1

]
o

<

N

¥9/zz abed

J7

Con2

J8

Con2

Figure 25. STEVAL-SILKTAO1 circuit schematic (9 of 21)

N A N N N
0000

NUTM3  NUT M3 NUTM3  NUT M3

5 BB e
g 598
???

SPACER M3x20 SPACER M3x20 SPACER M3x20 SPACER M3x20

sweubelp sijewayoss

€9Z€NN



(=
=
)
N
o
@
]
]
o
<
N

¥9/cz abed

Figure 26. STEVAL-SILKTAO01 circuit schematic (10 of 21)
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Figure 27. STEVAL-SILKTAO1 circuit schematic (11 of 21)
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Figure 28. STEVAL-SILKTAO01 circuit schematic (12 of 21)
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Figure 29. STEVAL-SILKTAO1 circuit schematic (13 of 21)
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Figure 30. STEVAL-SILKTAO1 circuit schematic (14 of 21)
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Figure 31. STEVAL-SILKTAO1 circuit schematic (15 of 21)
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Figure 32. STEVAL-SILKTAO1 circuit schematic (16 of 21)
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Figure 33. STEVAL-SILKTAO1 circuit schematic (17 of 21)
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Figure 34. STEVAL-SILKTAO1 circuit schematic (18 of 21)
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Figure 35. STEVAL-SILKTAO1 circuit schematic (19 of 21)
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Figure 36. STEVAL-SILKTAO1 circuit schematic (20 of 21)
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Figure 37. STEVAL-SILKTAO1 circuit schematic (21 of 21)
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= Figure 38. STEVAL-SILKTBO01 circuit schematic (1 of 12)
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Figure 39. STEVAL-SILKTBO01 circuit schematic (2 of 12)
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Figure 40. STEVAL-SILKTBO01 circuit schematic (3 of 12)
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Figure 42. STEVAL-SILKTB01
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Figure 43. STEVAL-SILKTBO01 circuit schematic (6 of 12)
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Figure 44. STEVAL-SILKTBO01 circuit schematic (7 of 12)
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Figure 45. STEVAL-SILKTBO01 circuit schematic (8 of 12)

us
D—1 VDD1 VDD2 8—<:I
< +—3rx1 T™*X2 H—— <]
—>—3 ™ Rx2 FHo— >
< +—2 &Nt oNp2 P— >
STISO621WTR
U9
D—1 VDD1 VDD2 8—<:I
< +—3rx1 ™*X2 H—— <]
|:>—3 X1 RX2 6—D
<:l—4 GND1 GND2 5—D
STISO621WTR
u10
|:>—1 VDD1 VvDD2 8—<:I
<:l—2 RX1 X2 7—<:I
D—3 X1 RX2 6—D
< +—* eNpi oND2 P— >
STISO621WTR
Ut
D—1 VDD1 VDD2 8—<:I
<1 21 Rx1 2 |
|:>—3 X1 RX2 6—D
<:l—4 GND1 GND2 5—D

STISO621WTR

VDD_ISO
IN1_ISO
OUT1_ISO

GND_ISO

VDD_ISO
IN2_ISO
0uUT2_ISO

GND_ISO

VDD_ISO
IN3_ISO
OUT3_ISO

GND_ISO

VDD_ISO
IN4_ISO
OUT4_ISO

GND_ISO

sweubelp sijewayoss

€9Z€NN



(=
=
)
N
o
@
]
]
o
<
N

¥9/6¢ abed

VDD_IN

ouT1
IN1

GND

VDD_IN

ouT2
IN2

GND

VDD_IN

ouT3
IN3

GND

VDD_IN

ouT4
IN4

GND

Figure 46. STEVAL-SILKTBO01 circuit schematic (9 of 12)
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Figure 47. STEVAL-SILKTBO1 circuit schematic (10 of 12)

s
o1 v

[ e S

TR e —
MeU_DRY.HS SNTAARIGOR
[P —
~ v
o
o
ey oRY LS

SNTARUPTGER

wew_pizFs o>

J o STaaPIGoR

SNTAAURTGDR

MCUHS _SUPPLY_ON

sweibelp ojewayog

€9Z€NN



(=
=
)
N
o
@
1

]
o

<

N

¥9/1t obed

vaus,
20-60 v
S >
N o 1
piiit

css
o

o l s
‘SCanmeA T sar
s
oo

oND_PHRT >{

Copper area for EMC test

DC bus voltage input DI/DO

DC bus voltage input MCU side

Vaus o
20760 v
semz >
Lo oss Jecss
T

Copper area for EMC test

Figure 48.

o
LED GReEn
iy

sz

o1
Y. Lep oreen
N

£
5

DI/O parts
o w usme
T B GND_2 T
Svoutrs  ono H—20F 12 T
2 Vs, o .
2 vee i
A B sz
Fon enuwo .
o0 S inmeen rst [ ek
=
o e
1 e i
b o 7
w01
o
ks
3
o o0 -
o1 w001 o
) wn_iomsoron ")
o 5 3
BN E s =
TPH qone o B 220
w001 Wi
no S0

om
e

STEVAL-SILKTBO01 circuit schematic (11 of 12)

we e

2 e a5 ey
XTSI
voutre  oND
2 vans wx
e w
rew  ewono
S iwion rst i
Lo - e
o oot
B ]
s
B 7
Lo REmncy
sa0r so01
sl st wosrseoraan praev
o veal s mcu
o k3
ES - o s = o
o e 2o ik
2 e
26wy
e Doy
SThozruer
= iy s o
e cu Reser
o
L [Svameer
EEE ava ey

00 RS

ou 4
o

o
v
Tz
s
o
rar
. l
£ ST o

o
3 2

as ey

uss
TsziziT

Vs Moror

L > 0 vontr

sweibelp ojewayog

€9Z€NN



(=
=
)
N
o
@
]
]
o
<
N

¥9/zy abed

Figure 49. STEVAL-SILKTBO1 circuit schematic (12 of 12)

Supply | >
R61
2.7k
U39
R62
20kOhms
EVENT_PIN 3 EVENT VDD 3 *
[2C_SCLK 6 SCL
I2C_SDA 5 SDA 4
TEMP_GND GND Addr/Therm
STTS751-0DP3F c87
C88
10pH 1uF

sweubelp sijewayoss

€9Z€NN



UM3263

Bill of materials

Lys

5 Bill of materials

Table 1. STEVAL-SILKTO01 bill of materials

1 Table 2. STEVAL-SILKTAO01 | - Main board STMicroelectronics | Not available for separate sale

2 2 Table 3. STEVAL-SILKTBO1 | - Daughterboard = STMicroelectronics = Not available for separate sale

Table 2. STEVAL-SILKTAO01 bill of materials

CAP CER
C1C2C3C4C5  100nF, 0402 9('51};”: 6.3V Murata
1 10 C6C7C8C106 (1005 Metric), _ . GRM155R60J104KA01D
c107 6.3V +/-10% 0402+F8:F29F  Electronics
=V 98F8:F26F8:F8
F110
C13 C21 C22 C23
CHSENCT ppae oo
2 22 (1005 Metric),  0.1UF 16V X7R . 885012205037
C32 C33 C40 C41 16V +/-10% 0402 Electronics Inc.
C59 C60 C68 C81 ’ °
c82 c97
1uF, 0805
3 3 C14 C85 C98 (2012 Metric), AP CERUF vt C0805C105K4RACTU
16V X7R 0805
16V, +/-10%
1UF, 0402
4 4 C15C16 C38 C39 (1005 Metric), | CAP CERAUF - o o Yuden | JMK105BJ105KV-F
6.3V X5R 0402
6.3V, +/-10%
CAPACITOR
10pF, 0402
C17 C18 C19 , Dade, CERAMIC
5 5 108 C106 (1005 Metric),  Sun0a0 (ot | Y2950 CCO0402KRNPO7BN100
16V, +/-5%
mounted)
4.7UF, 0402 CAP CER Murata
6 C20 (1005 Metric), | 4.7UF 10V X5R £ @ . GRM155R61A475MEAAD
10V, +/-20% 0402
18pF, 0402 CAP CER
7 2 C34 C35 (1005 Metric),  18PF 50V Yageo CCO0402JRNPO9BN180
50V, +/-5% COG/NPO 0402
2.2UF, 0402 CAP CER Worth
8 3 C36 C37 C83 (1005 Metric), | 22UF 10V X5R g mn . 885012105013
10V, +/-20% 0402 :
Multilayer
Ceramic
Capacitor
820pF, 0402 ) (500402 TDK CGA2B2C0G1H821J050B
9 2 C42 C67 (1005 Metric), .
50V, +/-5% (1005M), Corporation A
’ 820pF, 5%,
50V cc, SMD,
COG
1UF, 0402
10 2 C43 C66 (1005 Metric), | CAP CER 1UF Murata - GRM155R61E105KA12D
25V X5R 0402 | Electronics
25V, +/-10%
100pF, 0402  CAP CER Worth
11 2 C44 C69 (1005 Metric),  100PF 10V Eloctronics Inc, | 885012005013
10V, +/-5% COG/NPO 0402 :

UM3263 - Rev 2 page 43/64



‘_ UM3263
'l Bill of materials

22nF, 0402 CAP CER Wurth
12 4 C45 C54 C70 C75 | (1005 Metric), | 0.022UF 25V Electronics Inc 885012205052
25V, +/-10% X7R 0402 ’

0.1uF, 0603 CAP CER

13 2 C46 C71 (1608 Metric), | 0.1UF 16V X7R \é\{gcr;ttr:onics Inc 885012206046
16V, +/-10% 0603 ’
47uF, Radial,
14 2 C47 C61 Can 100V, CAP 47 UF Wurth . 860040875002
20% 100 V Electronics Inc.
+/-20%
4.7uF, 1210 CAP CER Samsung
15 2 C48 C72 (3225 Metric), | 4.7UF 100V Electro- CL32B475KCVZW6E
100V, +/-10% X7R 1210 Mechanics
1 uF, 0805

C49 C51 C53 C63 , CAP CER 1UF  TDK
16 6 &73 Cra (120%1\/2 ﬂ”,eﬂi?/i 100V X7S 0805 Corporation | C2012X7S2A105K125A8

0.1uF, 0805 CAP CER Wurth
17 2 C50 C62 (2012 Metric), | 0.1UF 100V Electronics Inc 885012207128
100V, +/-10%  X7R 0805 ’

Panasonic
33uF, Radial, CAP ALUM Electronic
18 2 C52 Ce4 8x11.5mm, 33UF 20% Components or g%gggg;gggg or
100V, +/-20% 100V RADIAL  Wurth
Electronics Inc.
47uF, 1210 CAP CER Murata
19 2 C55 C76 (3225 Metric), | 47UF 16V X5R Electronics GRM32ER61C476KE 15K
16V, +/-10% 1210
CAP CER
10nF, 0402
20 2 C56 C78 (1005 Metric), 10000PF 16V | Wurth . 885012205031
o X7R 0402 (not | Electronics Inc.
16V, +/-10%
mounted)
1uF, 0603 CAPACITOR Samsung
21 2 C57 C79 (1608 Metric), | CERAMIC Electro- CL10A105KO8NNNC
16V, +/-10% SMD 0603 Mechanics
Multilayer
Ceramic
2.2uF, 0603 S/IaLpCaCCIEOrs Murata
22 2 C58 C80 (1608 Metric), . GRM188B31E225KA12D
25V +/-10% SMD/SMT Electronics
’ 0603 25VDC
2.2uF 10%
B(JIS)
10nF, 0402 CAP CER Wurth
23 2 C65 C77 (1005 Metric), | 10000PF 16V Electronics Inc 885012205031
16V, +/-10% X7R 0402 ’
10pF, 0402 CAP CER Wurth
24 1 C84 (1005 Metric), | 10PF 10V Electronics Inc 885012005007
10V, +/-5% COG/NPO 0402 ’
47pF, 0603 CAPACITOR
25 2 C86 C89 (1608 Metric), | CERAMIC Murata GRM1885C1H470JA01D
10V, +/-5% SMD 0603
100nF, 0603 CAPACITOR
26 1 Cc87 (1608 Metric), | CERAMIC AVX 06033C104JAT2A

10V, +/-10% SMD 0603

10nF, 0603 CAPACITOR
27 1 C88 (1608 Metric), ' CERAMIC AVX 06033C103KAT2A
16V, +/-10% SMD 0603
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28

29

30

31

32

33

34

35

36

37

38

39

40

41

42
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1

C90 C91 C92 C93

C94 C95 C96

C102 C103 C104

C105

C99 C100

C101

D2 D15

D3 D7

D4 D6 D8 D12 D13

D5 D10

D9 D11

D14

D16

D17 D18

FB1 FB2 FB3 FB4

J1J6

J3J5

J2 J4

0.1uF, 0603
(1608 Metric),
100V, +/-10%

20pF, 0402
(1005 Metric),
16V, +-1%

10uF, Radial,
Can - SMD
16V, +/-20%

ESDA7P60-1U
1M, 2-UDFN

SMC30J36CA,
DO-214AB,
SMC, 3000W
(3kW)

LED GREEN,
0402 (1005
Metric), 20mA

STPS2H100A,
DO-214AC,
SMA, 2A

3.3V, SOD-123,
900mV @
10mA, 7.5UA @
1.5V, 500mW

ESDCAN24-2B
LY, TO-236-3,
SC-59,
SOT-23-3

LED AMBER
0402 SMD,
0402 (1005
Metric), 20mA

LED GREEN
RED, 4-PLCC,
20mA Green,
20mA Red

6000hm@100
MHz, 0603
(1608 Metric)

CON2

con12-2x6-
strip-female

con14-2x7-
strip-female

CAP CER
0.1UF 100V
X7S 0603

CAP CER 0402
20PF 16V
ULTRA STAB

CAP ALUM
10UF 20% 16V
SMD

TVS DIODE
5VWM
11.6VCL 1610

TVS DIODE
36VWM
58.1VC SMC

LED GREEN
CLEAR 0402
SMD

DIODE
Schottky 100V
2A SMA

DIODE ZENER
3.3V 500MW
SOD123

TVS DIODE
24VWM 40VC
SOT23-3L

LED AMBER
0402 SMD

LED
GREEN/RED
CLEAR 4PLCC
SMD

FERRITE
BEAD 600
OHM 0603 1LN

TERM BLOCK
HDR 2POS
90DEG
5.08MM

CONN
HEADER
FEMALE .100
DUAL STR
12P0OS

CONN
HEADER
FEMALE .100
DUAL STR
14POS

TDK
Corporation

KEMET

Panasonic
Electronic
Components

ST

ST

Wurth
Electronics Inc.

ON
Semiconductor

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Adimpex

Adimpex

CGA3E3X7S2A104K080A
B

C0402C200F4HACAUTO

EEE-FC1C100R

ESDA7P60-1U1M

SMC30J36CA

150040VS73240

STPS2H100A

MMSZ4684T1G

ESDCAN24-2BLY

150040AS73240

150141RV73100

742863160

691313510002

LF006212-R

LF006214-R


http://www.st.com/en/product/esda7p60-1u1m?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/SMC30J36CA?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/stps2h100?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/esdcan24-2bly?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263

Lys

UM3263

Bill of materials

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58
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1

10

J7

J8

J9

J10

J1

L2 L4

L3 L5

L6

N1 N2 N3 N4

P1

P2

R3 R4 R5 R6 R7
R8 R9 R10 R11
R12

R22 R89

R23 R24 R25 R26
R32 R33

R27 R104 R105
R118

R28 R106 R107
R119

Con2

Con2

Dev3 500mA
(bC)

Jump Female

CON2

4.7UH, 1212
(3030 Metric),
1.9A, +-20%

10uH, Non-
standard, 4.3 A,
+/-20%

8kOhms@10M
Hz, Horizontal,
4 PC Pad,
150mA

NUT M3

DB9 PLUG

DB9 SOCKET

1k, 0402 (1005
Metric),
0.063W, 1/16W,
+/-5%

2.7k, 0402
(1005 Metric)
0.063W, 1/16W,
+/- 5%

100, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

10k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

10k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

TERM BLOCK
PLUG 2POS
5.08MM

TERM BLOCK
PLUG 2POS
5.08MM (not
assembled)

SWITCH
SLIDE SPDT
500MA 12V

CONN
HEADER
VERT 2P0OS
1.27MM

FIXED IND
4.7UH 1.9A
158MOHM
SMD

FIXED IND
10UH 4.3A 27
MOHM SMD

CMC 100UH
150MA 2LN 8
KOHM SMD

HEX NUT
0.217" NYLON
M3

CONN D-SUB
PLUG 9POS
R/A SLDR

CONN D-SUB
RCPT 9POS
R/A SLDR

RES SMD 1K
OHM 5%
1/16W 0402

CHIP
RESISTOR
SMD 5%
1/16W 0402

CHIP
RESISTOR
SMD 5%
1/16W 0402

CHIP
RESISTOR
SMD 5%
1/16W 0402
(not mounted)

CHIP
RESISTOR
SMD 5%
1/16W 0402

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Sullins
Connector
Solutions

Harwin

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Adimpex

Amphenol ICC
(FCI)

Parallax Inc. or

Norcomp

Yageo

Yageo

Rohm

Yageo

Yageo

691351500002

691351500002

450301014042

NPB02SVAN-RC

M50-3530242

74438336047

7447714100

744235101

VA080390-R

DO9P33E4GX00LF

452-00005 or

182-009-213R531

RC0402JR-071KL

RCO0402FR-072K7L

MCR0O1MZPJ101

RC0402JR-0710KL

RC0402JR-0710KL
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59

60

61

62

63

64

65

66

67

68

69

70

71
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R29 R30 R31
R108 R109

R34 R70 R71

R35 R49

R36 R50

R37 R46

R38 R51

R39 R54

R40 R55

R41 R57

R42 R58

R43 R59 R62

R44 R45

R47 R53

2.7k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

0402 (1005
Metric),
0.063W, 1/16W
Jumper

0603 (1608
Metric), 0.1W,
1/10W Jumper

680R, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

8.2k, 0603
(1608 Metric),
0.1W, 1/10W,
+/-5%

5.6k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

40.2k, 0402
(1005 Metric),
0.1W, 1/10W,
+-1%

33k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-1%

62k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

18k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

499, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

30k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

39, 0402 (1005
Metric),
0.063W, 1/16W,
+-1%

CHIP
RESISTOR
SMD 1%
1/16W 0402

RES SMD 0
OHM JUMPER
1/16W 0402

RES SMD 0
OHM JUMPER
1/10W 0603

Thick film
Vishay SMD
resistor, 6800,
0402 (1005M),
+1%, 0.063W,
serie CRCW

CHIP
RESISTOR
SMD 5%
1/10W 0603

Thick film
Vishay SMD
resistor, 5.6k0,
0402 (1005M),
+1%, 0.2W,
serie CRCW-
HP

RES SMD
40.2K OHM 1%
1/10W 0402

CHIP
RESISTOR
SMD 1%
1/16W 0402

CHIP
RESISTOR
SMD 1%
1/16W 0402

RES SMD 18K
OHM 1%
1/16W 0402

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/16W 0402

Yageo

Vishay

Panasonic
Electronic
Components

Vishay

Vishay

Vishay

Panasonic

Electronic

Components

TE Connectivity

Yageo

Yageo

Vishay

Vishay

Vishay

RC0402FR-072K7L

CRCW04020000Z0ED

ERJ-3GEYOROOV

CRCWO0402680RFKED

CRCWO06038K20FKEA

CRCWO04025K60FKEDHP

ERJ-2RKF4022X

CRG0402F33K

RC0402FR-0762KL

RC0402FR-0718KL

CRCWO0603499RFKEA

CRCWO060330KOFKEA

CRCWO040239R0FKED
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72

73

74

75

76

77

78

79

80

81

82

83

84

85
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R48

R52

R56

R60

R61

R63

R64

R65

R66

R67 R74

R68

R69 R73

R72 R75

R76 R79 R80 R81

3.16k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

10.2k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

19.1k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

1.5k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

0603 (1608
Metric), 0.1W,
1/10W, +/-5%

1k, 0603 (1608
Metric), 0.1W,
1/10W, +/-1%

100k, 0603
(1608 Metric),
0.1W, 1/10W,
+1-5%

2.7k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

20kOhms - 50
V, 62.5 mW,
(1116 W), +/-
1%

60.4R, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

120, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

510R, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

10k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

49.9, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603

Yageo

Yageo

Bourns

RES SMD 1.5K
OHM 1% Yageo
1/10W 0603

CHIP
RESISTOR
SMD 5%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 5%
1/10W 0603

Panasonic

Multicomp

Yageo

RES SMD 2.7K
OHM 1% Yageo
1/16W 0402

Thick Film
Resistors -
SMD 20K OHM
1%

Yageo

RES 60.4 OHM
1% 1/16W
0402

Stackpole

Electronics Inc

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/16W 0402

CHIP
RESISTOR
SMD 1%
1/10W 0603

Yageo

Walsin

RS Pro

RES SMD 49.9
OHM 1% Yageo
1/10W 0603

RCO0603FR-073K16L

RCO0603FR-0710K2L

CR0603-FX-1912ELF

RC0603FR-071K5L

ERJ-3GEYOR0OOV

MCHPO3W8F1001T5E

RC0603JR-07100KL

RC0402FR-072K7L

RC0402FR-0720KL

RMCF0402FT60R4

RCO0603FR-07120RL

WRO04X5100FTL

3008048921

RC0603FR-0749R9L
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94
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96

97
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10

40

R77 R78 R84 R85
R92 R93 R94 R98
R101 R103

R82

R83

R86 R87 R88 R90
R91

R95

R96

R97

R99 R100 R102

R114 R115 R116
R117

S182 S3 s4

SW1 Sw2

TP1 TP2 TP7 TP8
TPO TP10 TP11
TP12 TP13 TP14
TP15 TP16 TP17
TP18 TP19 TP20
TP21 TP22 TP23
TP24 TP25 TP26
TP27 TP28 TP29
TP30 TP31 TP32
TP33 TP34 TP35
TP36 TP37 TP38
TP39 TP40 TP41
TP42 TP43 TP44

2k2, 0603
(1608 Metric),
0.1W, 1/10W,
+/-5%

4.7k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

1.5K, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

2k2, 0603
(1608 Metric),
0.1W, 1/10W,
+/-5%

4.87k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

0603 (1608
Metric), 0.1W,
1/10W, +/-1%

0603 (1608
Metric), 0.1W,
1/10W, +/-1%

330, 0603
(1608 Metric),
0.1W, 1/10W,
+/-5%

330R, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

SPACER
M3x20

1437566-3,
6.00mm x
3.50mm

5001, 0.100"
Dia x 0.180" L
(2.54mm x
4.57mm)

CHIP
RESISTOR
SMD 5%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603

Yageo

Stackpole

RES SMD 1.5K
OHM 5%
1/16W 0402

Yageo

CHIP
RESISTOR
SMD 5%
1/10W 0603
(not mounted)

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/10W 0603
(not mounted)

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 5%
1/10W 0603

CHIP
RESISTOR
SMD 1%
1/16W 0402

PLASTIC

SPACER STUD ' Wurth
METRIC
THREA

SWITCH
TACTILE
SPST-NO
0.05A 24V

Yageo

Multicomp

Panasonic

Panasonic

Vishay

Yageo

Switches

TEST POINT
PC MINI .040"D
BLACK

Keystone
Electronics

Electronics Inc

Electronics Inc.

TE Connectivity
ALCOSWITCH

RC0603JR-072K2L

RMCFO0603FT4K70

RC0402JR-071K5L

RC0603JR-072K2L

MCWRO06X4871FTL

ERJ-3GEYOR0OOV

ERJ-3GEYOROOV

CRCWO0603330RJNTA

RC0402FR-07330R

971200365

1437566-3 (FSMSMTR)

5001
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1

28

u3

U4

us U8

U6 U10

U7 U9

u11

u12U13 U14 U15
u16 U17 U18 U19
U20 U21 U22 U23
U24 U25 U26 U27
U28 U29 U30 U31
U32 U34 U35 U36
U37 U38 U45 U46

u40

u41

u42

u43

U44

ua7

Y1

Y2

STM32H7432G
T6, 144-LQFP

MCU
Programmer

L7987LTR, 16-
TSSOP
(0.173",
4.40mm Width)
Exposed Pad

LD39150DT33-
R, TO-252-3,
DPAK, SC-63

TSZ121ILT,
SC-74A,
SOT-753

STM802RM6F,
8-SOIC (0.154",
3.90mm Width)

STISO621WTR
,8-S0IC
(0.295",
7.50mm Width)

STTS751-0DP3
F, 6-UDFN

MAX3051ESA+
,8-S0IC
(0.154",
3.90mm Width)

ST3485El

DP83848MPHP
EP, 48-
PowerTQFP

Ethernet
Connector

M24256-
BRMNG6TP, 8-
SOIC (0.154",
3.90mm Width)

48MHz 4-SMD,
No Lead

25MHz 4-SMD,
No Lead

IC MCU 32BIT
1MB flash
144LQFP

CONN
HEADER SMD
14POS
1.27MM

IC REG BCK
ADJ 2A
ASYNC
16HTSSOP

IC REG
LINEAR 3.3V
1.5A DPAK

IC OP AMP
ZRO-DRFT
400KHZ
SOT23-5

IC
SUPERVISOR
1 CHANNEL
8S0OIC

DUAL
CHANNEL
DIGITAL
ISOLATOR

SENSOR
TEMPERATUR
E SMBUS
6UDFN

IC
TRANSCEIVE
R HALF 1/1
8S0IC

3.3V RS-485/
RS-422
Transceiver -
SOIC-8

IC
TRANSCEIVE
R 1/1
48HTQFP

CONN JACK
1PORT 100
BASE-T PCB

IC EEPROM
256KBIT I’C
1MHZ 8SO

CRYSTAL
48.0000MHZ
18PF SMD

XTAL OSC XO
25.0000MHZ
CMOS SMD

STMicroelectro
nics

Samtec Inc.

STMicroelectro
nics

STMicroelectro
nics

STMicroelectro
nics

STMicroelectro
nics

STMicroelectro
nics

STMicroelectro
nics

Maxim
Integrated

STMicroelectro
nics

Texas
Instruments

Wurth
Electronics Inc.

STMicroelectro
nics

Abracon LLC

ECS Inc.

STM32H7432GT6

FTSH-107-01-L-DV-K

L7987LTR

LD39150DT33-R

TSZ121ILT

STM802RM6F

STISO621WTR

STTS751-0DP3F

MAX3051ESA+

ST3485EIDT

DP83848MPHPEP

74990111211

M24256-BRMNGTP

ABM8-48.000MHZ-B2-T

ECS-2520MV-250-CN-TR


http://www.st.com/en/product/STM32H743ZG?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/L7987L?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/LD39150?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/TSZ121ILT?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STM802T-S-R?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STISO621?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/stts751?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/st3485ei?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/M24256-BR?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
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4 layer TG 150-

4-layer-TG140, ::?r?tergﬁgrc :one Massive PCB | ;o0 interface
113 1 PCB not reference ' 135.5 x 128.5x ’ | Technologies
All copper AB0122.B.01
1.55mm . LTD
thickness 35
micron

Table 3. STEVAL-SILKTBO01 bill of materials

gl 4%1057(;%1002;2 0.1uF, 0402 CAP CER Worth
1 17 39 054 050 oo | (1005 Metric),  0.AUF 16V X7R | o vt 885012205037
16V, +/-10% 0402 :

C71C77 C79 C86
18pF, 0402 CAP CER

2 2 C3C4 (1005 Metric), | 18PF 50V Yageo CC0402JRNPO9BN180
50V, +/-5% COG/NPO 0402
1nF, 0402 CAP CER Wurth

3 1 C5 (1005 Metric), | 1000PF 16V 885012205025

16V, +/10% | X7R 0402 Electronics Inc.

1uF, 0402

4 3 C6 C8C9 (1005 Metric), ggs )((:5E|§(;4l;10':2 Taiyo Yuden JMK105BJ105KV-F
6.3V, +/-10% ’
4.7uF, 0402 CAP CER Murata
5 1 Cc10 (1005 Metric), | 4.7UF 10V X5R | Electronics GRM155R61A475MEAAD
10V, +/-20% 0402 North America
1uF, 0805
6 2 C13C88 (2012 Metric), %'\\f )?7?502335 KEMET C0805C105K4RACTU
16V, +/-10%
10pF, 0402 gé;ﬁ(':,ﬂl;l'COR
7 3 C17 C18 C19 (1005 Metric), Murata GRM1555C1E100JA01D
SMD 0402 (not
16V, +/-5%
mounted)
10nF, 0603 CAP CER TDK
8 4 C20 C22 C24 C26 (1608 Metric), ' 10000PF 100V Corporation C1608X7R2A103MO80AA
100V, +/-20% X7R 0603 P
1nF, 0603 CAP CER Samsung
9 4 C21 C25C30 C33 (1608 Metric), ' 1000PF 25V Electro- CL10B102KABNNNC
25V, +/-10% X7R 0603 Mechanics
4.7uF, 0603 CAP CER Waurth
10 2 Cc23Cc27 (1608 Metric), | 4.7UF 10V X5R Electronics Inc 885012106012
10V, +/-20% 0603 '
0.47uF, 0402 CAP CER Murata
11 1 Cc28 (1005 Metric), | 0.47UF 10V Electronics GRM155R61A474KE15D
10V, +/-10% X5R 0402 North America
10nF, 0402 CAP CER Wurth
12 4 C31 C34 C63 C75 (1005 Metric),  10000PF 16V 885012205031

16V, +/10%  X7R 0402 Electronics Inc.

C35 C36 C37 C38
C39 C40 C41 C42 | 0.1uF, 0603 CAP CER

13 18 C43 C44 C45C46 (1608 Metric), | 0.1UF 50V X7R | KEMET C0603C104K5RACTU
C47 C48 C49 C50 50V, +/- 10% 0603
C51 C52

UM3263 - Rev 2 page 51/64



‘_ UM3263
'l Bill of materials

Safety

Capacitors

4700pF X760  Vishay/BC
Y500VAC 20%  Components
Y5U (not

mounted)

0.1uF, 0805 CAP CER Wurth
15 2 C55 C72 (2012 Metric), | 0.1UF 100V Electronics Inc 885012207128
100V, +/-10% | X7R 0805 ’

2.2uF, 1210 CAP CER Wurth
16 2 C56 C73 (3225 Metric), | 2.2UF 100V Electronics Inc 885382209002
100V, +/-10%  X7R 1210 ’

4.7uF, 0603 CAP CER Murata
17 2 C58 C78 (1608 Metric), | 4.7UF 16V X5R GRM188R61C475KAAJD

14 4 C53 C57 C64 C74  4700pF, +/-20% VY1472M63Y5UQ63V0

16V, +/-10% 0603 Electronics
470nF, 0603 CAP CER Wurth
18 2 C60 C80 (1608 Metric), | 0.47UF 25V Electronics Inc 885012206075
25V, +/-10% X7R 0603 ’
1 uF, 0805

CAP CER 1UF | TDK

19 2 C61 C81 (2012 Metric), . C2012X7S2A105K125AB
100V, +/-10% 100V X7S 0805 ' Corporation
16pF, 0402 CAP CER Murata
20 2 C62 C82 (1005 Metric), | 16PF 50V Electronics GRM1555C1H160JA01D
50V, +/-5% COG/NPO 0402 ' North America
47uF, Radial,
21 2 C65 C66 Can 100V, CAP47 UF | Wurth 860040875002
o 20% 100 V Electronics Inc.
+/-20%
CAP CER
10nF, 0402
22 2 C67 C83 (1005 Metric), 10000PF 16V | Wurth . 885012205031
o X7R 0402 (not | Electronics Inc.
16V, +/-10%
mounted)
1uF, 0603 CAPACITOR Samsung
23 2 C68 C84 (1608 Metric),  CERAMIC Electro- CL10A105KO8NNNC
16V, +/-10% SMD 0603 Mechanics
Multilayer
Ceramic
2.2uF, 0603 S/IaLpCaCCIEOrs Murata
24 2 C69 C85 (1608 Metric), . GRM188B31E225KA12D
25V +/-10% SMD/SMT Electronics
’ 0603 25VDC
2.2uF 10%
B(JIS)
2.2uF, 0402 CAP CER Wurth
25 1 C76 (1005 Metric), | 2.2UF 10V X5R Electronics Inc 885012105013
10V, +/-20% 0402 ’
10pF, 0402 CAP CER Wurth
26 1 Cc87 (1005 Metric), | 10PF 10V Electronics Inc 885012005007
10V, +/-5% COG/NPO 0402 ’
TVS DIODE .
27 1 D1 E“SADQ_L'?,?UU 5VWM :.Z 2"'°r°e'e°tr° ESDA7P60-1U1M
’ 11.6VCL 1610
LED GREEN LED GREEN Wurth
28 3 D2 D13 D16 0402, (1005 CLEAR 0402 Electronics Inc 150040VS73240
Metric), 20mA  SMD ’
g(T)PD?%3 ;81 00AF DIODE STMicroelectro
29 2 D3 D9 760mV @ 3A Schottky 100V nics STPS3H100AF
3A ’  3ASOD128
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SMBJ48A-TR )
'’ TVS DIODE STMicroelectro
30 1 D4 DO-214AA, 48V 100V SMB | nics SMBJ48A-TR

SMB, 600W
3.3V, SOD-123,
900mV, @ DIODE ZENER ON
31 4 D5 D11 D14 D17 10mA, 7.5uA, 3.3V 500MW Semiconductor MMSZ4684T1G
@ 1.5V, SOD123
500mwW
LED RED, LED RED Wurth
32 1 D6 0402 (1005 CLEAR 0402 150040RS73240

Metric), 20mA  SMD Electronics Inc.

SMBJ36CA TVS DIODE

33 1 D7 DO-214AA, 36V 58.1V Littelfuse Inc.  SMBJ36CA
SMB, 600W DO214AA
SMC30J18CA
* TVS DIODE .
34 1 D8 DO-214AB, 18VWM STMicroelectro | o 1030, 518cA
SMC, 3000W  ,otuley nics
(3KW) :
SMC30J36CA
* TVS DIODE .
35 2 D12 D15 DO-214AB, ' 36\ WM STMicroelectro | o 1050 36cA
SMC, 3000w oYU nics
(3KW) :
6000hm@100  FERRITE Worth
36 1 FB1 MHz, 0603 BEAD 600 742863160

(1608 Metric) | OHM 0603 1LN  E'ectronics Inc.

IPS4260L, 20- | QUAD LOW-

TSSOP SIDE STMicroelectro
37 L IC1 (0.173" INTELLIGENT  nics IPS4260L
4.40mm Width) POWER
TERM BLOCK
HDR2POS  Wurth
38 1 1 IN1 HoR 2 e | 691313510002
5.08MM
TERM BLOCK
HDR2POS  Wurth
39 1 2 IN2 HoR 2 e | 691313510002
5.08MM
TERM BLOCK
HDR2POS  Wurth
40 1 3 ouT R 2 e | 691313510002
5.08MM
CONN
CON 7X2 pitch | HEADER R/A
41 1 J4 o e Samtecinc.  TSW-107-08-T-D-RA
2.54MM
CONN
42 1 J5 CON12 HEADERRIA  samtecinc.  TSW-106-08-T-D-RA
12POS
2.54MM
TERM BLOCK
HDR2POS  Wurth
43 1 J6 vecmey  BORZ e, | 691313510002
5.08MM
TERM BLOCK
HDR2POS  Wurth
44 1 J7 VCC_DI/O hon e | 691313510002
5.08MM
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2

J8 J10

Jo Jn

J12 SW2

L1L2

Q1

Q2

R1

R2 R3

R4

R5 R6

R7 R8 R9

R12

R15 R16

R17 R19 R21 R22

R18

Con2

Con2

Dev3 500mA
(DC)

47uH, Non-
standard,
+/-20%

STL42P6LLF6,
8-PowerVDFN,
100W (Tc)

STS8BN6LF6AG
, 8-SOIC
(0.154",
3.90mm Width),
3.2W (Ta)

10k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

1k, 0402 (1005
Metric),
0.063W, 1/16W,
+/- 5%

10k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

0402 (1005
Metric),
0.063W, 1/16W
Jumper

2.7k, 0402
(1005 Metric),
0.063W, 1/16W,
+-1%

2.7k, 0402
(1005 Metric),
0.063W, 1/16W,
+/-5%

1.1k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

8k2, 0603
(1608 Metric),
0.1W, 1/10W,
+/-5%

68k, 0603
(1608 Metric),
0.1W, 1/10W,
+-1%

TERM BLOCK
PLUG 2POS
5.08MM

TERM BLOCK
PLUG 2POS
5.08MM (not
assembled)

SWITCH
SLIDE SPDT
500MA 12V

FIXED IND
47UH 1.03A
260MOHM
SMD

MOSFET P-CH
60V 42A
8POWERFLAT

MOSFET N-
CHANNEL 60V
8A 8S0O

CHIP
RESISTOR
SMD 5%
1/16W 0402
(not mounted)

CHIP
RESISTOR
SMD 5%
1/16W 0402

CHIP
RESISTOR
SMD 5%
1/16W 0402

RES SMD 0
OHM JUMPER
1/16W 0402

CHIP
RESISTOR
SMD 1%
1/16W 0402

CHIP
RESISTOR
SMD 5%
1/16W 0402

CHIP
RESISTOR
SMD 1%
1/10W 0603

CHIP
RESISTOR
SMD 5%
1/10W 0603

RES SMD 68K
OHM 1%
1/10W 0603

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

Wurth
Electronics Inc.

STMicroelectro
nics

STMicroelectro
nics

Yageo

Vishay

Yageo

Yageo

Yageo

Yageo

Yageo

Panasonic

Electronic
Components

Yageo

691351500002

691351500002

450301014042

7447779147

STL42P6LLF6

STS8NGLF6AG

RC0402FR-0710KL

CRCWO04021KO0FKED

RC0402FR-0710KL

RC0402JR-070RL

RC0402FR-072K7L

RCO0402FR-072K7L

RC0603FR-071K1L

RMCF0603FT8K20

RCO0603FR-0768KL


http://www.st.com/en/product/STL42P6LLF6?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
http://www.st.com/en/product/STS8N6LF6AG?ecmp=tt9470_gl_link_feb2019&rt=um&id=UM3263
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0603, 0.1W, 0 OHM

R20 110W Jumper | JUMPER 0603 | Y29€0 RC0603JR-070RL
30k, 0603 CHIP
R23 R26 R34 R35 | (1608 Metric), RESISTOR .
61 7 R0 R42 R4S BAW, 110W. | SMD 1% Vishay CRCWO060330KOFKEA
+H-1% 1/10W 0603
8.2k, 0603 CHIP banasonic
(1608 Metric),  RESISTOR .
62 4 R24 R30R43RE0 oo 38 vl (o E'fﬂ“éﬂﬁms RMCFO0603FT8K20
+/-5% 1/10W 0603 P
49.9k, 0603 CHIP
(1608 Metric),  RESISTOR .
63 1 R25 OAW, 110W. | SMD 1% Vishay CRCWO060349K9FKEA
+H-1% 1/10W 0603
100, 0402 CHIP
(1005 Metric), | RESISTOR . ]
64 2 R27 R36 0.063W, 1116w, | SMD 5% Vishay RC0402FR-07100R
+1-5% 1/16W 0402
39, 0402 (1005 ' CHIP
Metric), RESISTOR .
65 4 R28 R37 R4TR52 | "0 lath 1oy SMID 1% Vishay CRCWO040239ROFKED
+-1% 1/16W 0402
4.7k, 0603 CHIP
(1608 Metric),  RESISTOR
66 1 R29 OAW, 110W, | SMD 1% Stackpole RMCFO603FT4K70
+-1% 1/10W 0603
67 2 R32 R33 © OHM 1% Yageo RCO603FR-072K7L
0.1W, 1/10W,
) 1/10W 0603
+-1%
220k, 0603 RES SMD Panasonic
(1608 Metric), 220K OHM . )
68 1 R38 BAW, 10W. | 01% 1/10W cE;fritrz:Znts ERA-3AEB224V
+-0.1% 0603 P
s s cupan
69 1 R39 ' OHM 0.1% Yageo RT0603BRD07100KL
O 1W, 1/10W, 114 0w 0603
+/-0.1%
10k, 0603 CHIP banasonic
(1608 Metric),  RESISTOR .
70 1 R41 BAW, 110W, | SMD 5% E'fﬂ“éﬂﬁms ERJ3GEYJ103V
+-5% 1/10W 0603 P
180k, 0603 CHIP
(1608 Metric), = RESISTOR )
71 2 R44 R58 OAW. 110W. | SMD 1% Yageo RCO0603FR-07180KL
+-1% 1/10W 0603
72 2 R46 R59 Metric), 0.1W, N Yageo RC0603JR-070RL
110W, +/-19  SMD 1%
’ ° | 1/10W 0603
3.16k, 0603 CHIP
(1608 Metric),  RESISTOR ]
73 1 R48 0AW, 110W, | SMID 1% Yageo RCO603FR-073K16L
+-1% 1/10W 0603
57.6k, 0603 CHIP
74 2 R49 R60 (1608 Metric),  RESISTOR 1y, RCO0603FR-0757K6L

0.1W, 1/10W, SMD 1%
+-1% 1/10W 0603
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10.2k, 0603 CHIP
(1608 Metric),  RESISTOR

75 1 R51 0AW. 1/10W. | SMD 1% Yageo RCO603FR-0710K2L
+-1% 1/10W 0603
19.1k, 0603  CHIP
(1608 Metric),  RESISTOR -
76 1 R53 0AW. 1100, | SMD 1% Bourns CRO603-FX-1912ELF
+-1% 1/10W 0603
0 oo 1
77 1 R54 © OHM 1% Yageo RCO603FR-071K5L
0.1W, 1/10W,
1/10W 0603
+/-1%
78 1 R55 Metric), 0.1W, | o2, Yageo RC0603JR-070RL
110W, +/-5%  SMPD 8%
' 1/10W 0603
1k, 0603 (1608 | SHC
79 1 R56 Metric), 0.1W,  ceP= o Yageo RCO603FR-071KL
110W, +/-1% y
' 1/10W 0603
100k, 0603 CHIP
(1608 Metric),  RESISTOR
80 1 R57 0AW. 1110w, | SMD 5% Yageo RC0603JR-07100KL
+1-5% 1/10W 0603
81 1 R61 ' OHM 1% Yageo RC0402FR-072K7L
0.063W, 1/16W,
\ 1/16W 0402
+-1%
20kOhms, 50, | LMok FIlm
82 1 R62 625mW (1116 SoSRb Ly | Yageo RC0402FR-0720KL
W), +/-1% s
1%
1437566, 3 .?.AV\\QLCL: TE Connectivity
83 1 SWi1 6.00mm x SPST-NO ALCOSWITCH | 1437566-3 (FSMSMTR)
3.50mm 0.05A 24V Switches
TP1 TP2 TP3 TP4
TP5 TP6 TP7 TP8
TP9 TP10 TP11
TP12 TP13 TP14 5001, 0.100"
84 2 TP15TP16 TP17  Diax 0.180" L ;ESJIEP'O%"D Keystone 5001
TP18 TP19 TP20  (2.54mm x BLACK ’ Electronics
TP21 TP22 TP23  4.57mm)
TP24 TP25 TP26
TP27 TP28 TP29
TP30 TP31
IC MCU 32BIT .
85 1 U1 %Ngfglﬁ;@ 128KB flash :.1 2"'°r°e'e°”° STM32G431RBT3
: 64LQFP
CONN
MCU HEADER SMD
86 1 u2 Programmer 14POS Samtec Inc. FTSH-107-01-L-DV-K
1.27MM
SINGLE LINE
CLTO03-1SC3, SELF STMicroelectro
87 2 U3 U4 SOT-23-8 POWERED nics CLTO3-1SC3
DIGITAL
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High-side
switch with .
IPS1025H, L STMicroelectro
88 1 us PSSO24 smart drl\_/l_ng nics IPS1025H
for capacitive
loads
IC OP AMP
TSZ121ILT, .
89 4 U6 U7 U33U35  SC-T4A, ZER-DRIFT STMicroelectro | o7 1547
SOT-753 1CIRC nics
SOT23-5
STISO621WTR | DUAL
U8 U9 U10 U11 .
90 10 U12U13 U4 u1s o 8:S0IC CHANNEL STMicroelectro | or50621WTR
U16 U17 (0.295", DIGITAL nics
7.50mm Width) ' ISOLATOR
B;g E;g 352 ng SN74AUP1G08 IC GATEAND
91 14 026 U27 Us Uzg | SCT4A 1CH 2-INP Iatruments SN74AUP1G0O8DBVT

U30 U31 SOT-753 SOT23-5
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6 Kit versions

Table 4. STEVAL-SILKTO01 versions
STEVALS$SILKTO01B (1) STEVALS$SILKTO01B 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$SILKTA01A and two STEVAL-SILKTBO1 actuation boards whose
version is identified by the code STEVAL$SILKTBO1B.
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7 Regulatory compliance information

Notice for US Federal Communication Commission (FCC)

For evaluation only; not FCC approved for resale

FCC NOTICE - This kit is designed to allow:

(1) Product developers to evaluate electronic components, circuitry, or software associated with the kit to
determine

whether to incorporate such items in a finished product and

(2) Software developers to write software applications for use with the end product.

This kit is not a finished product and when assembled may not be resold or otherwise marketed unless all
required FCC equipment authorizations are first obtained. Operation is subject to the condition that this product
not cause harmful interference to licensed radio stations and that this product accept harmful interference. Unless
the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit
must operate under the authority of an FCC license holder or must secure an experimental authorization under
part 5 of this chapter 3.1.2.

Notice for Innovation, Science and Economic Development Canada (ISED)

For evaluation purposes only. This kit generates, uses, and can radiate radio frequency energy and has not been
tested for compliance with the limits of computing devices pursuant to Industry Canada (IC) rules.

A des fins d'évaluation uniquement. Ce kit génére, utilise et peut émettre de I'énergie radiofréquence et n'a pas
été testé pour sa conformité aux limites des appareils informatiques conformément aux régles d'Industrie Canada
(1C).

Notice for the European Union

This device is in conformity with the essential requirements of the Directive 2014/30/EU (EMC) and of the
Directive 2015/863/EU (RoHS).

Notice for the United Kingdom

This device is in compliance with the UK Electromagnetic Compatibility Regulations 2016 (UK S.1. 2016 No. 1091)
and with the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012 (UK S.1. 2012 No. 3032).
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Table 5. Document revision history

26-Jun-2024 1 Initial release.
Updated Figure 1. STEVAL-SILKTO01, Figure 15. STEVAL-SILKTBO01 digital
15-Jan-2025 2 output and supply voltage interruption circuit, Section 4: Schematic diagrams

and Section 6: Kit 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.

© 2025 STMicroelectronics — All rights reserved
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