
Features

• Built around the following ICs for the industrial market:
– STM32H723VG: Arm® Cortex®-M7 32-bit RISC core operating at up to

550 MHz
– CLT03-2Q3: self-powered digital input current limiter
– IPS160HF: Single channel high-side switch
– L7987L: 61 V 2 A asynchronous step-down switching regulator
– ISOSD61: 16-bit isolated sigma-delta modulator, single-ended and

LVDS interfaces
• Main supply voltage: 24÷36 V (max 60 V)
• Power management circuit for digital circuits voltage reference generation
• Designed to meet IEC61508 SIL 2 level
• Hardware assessed by TÜV Italia (TÜV SUD Group)
• Inductive load demagnetization and direct output diagnostics available on

board
• X-CUBE-STL self test library certified by TÜV Rheinland
• Real-time communication with EtherCAT
• RS485 PHY
• Six-layer stack-up to improve immunity on real-time communication
• RoHS

Description

The STEVAL-SILPC01 is a PLC solution with a 1oo2 architecture, featuring the
CLT03-2Q3dual channel digital input and the IPS160HF single channel digital output.
The hardware is designed to meet the SIL level. It has been officially assessed by
TÜV Italia (TÜV SUD Group) in compliance with SIL 2 / PL d requirements: random
failure rates, systematic capability (for the hardware), architectural constraints in
accordance with IEC 61508, EN 62061, EN ISO 13849-1, and EN ISO 13849-2
standards.
The system is built around the STM32H723VG microcontroller. It is able to manage
connectivity, load actuation and system diagnostic check for power management,
digital input/output ICs, and temperature monitoring at the same time.
The solution integrates DC-DC converters in a buck configuration powered by the
L7987L and L7983. The switching converters have been designed to provide 3.5
V on the user side and 6 V on the isolated side. With dedicated post regulation
circuits, these voltage levels are stepped down to 3.3 V for the MCU, connectivity,
and temperature sensor (available on the isolated side) and 5 V for the signal delta
isolator (also available on the isolated side).
The CLT03-2Q3 input can detect a fixed DC voltage via a 0-36 V or 4-20 mA sensor,
whereas the two IPS160HF allow load driving with a 2.5 A current capability for each
output.
Several diagnostic and protection circuits are available on the board to ensure the
system proper functionality and meet the IEC61508-2 requirements.
The hardware is supported by STSW-SILPLC firmware package, based on the
STM32Cube architecture. It consists of an application layer, a drivers layer with BSP/
CMSIS and HAL library, and a middleware layer.
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The firmware solution embeds the EtherCAT protocol stack V5.0.8 and X-CUBE-STL-H7 v1.2.0 certified by TÜV
Rheinland. The stack library provides dedicated APIs to handle the data packet exchange between the master
and the slave. Data consist of a set of commands to drive the load through the on-board IPS on board and
manage system diagnostic using dedicated signals. These data types are exchanged using the process data
channel of the protocol stack.
A daisy-chain configuration can be implemented to connect more than one sensor node to the same network. In
this case, the master generates a common frame with the data to be addressed to all EtherCAT slaves (ECS).
Each node identifies its own frame by verifying only the MAC address reported in the frame.
Dedicated documentation related to TÜV assessment on the hardware, such as TN1395 "Analysis of hardware
systematic failures and techniques for on-chip redundancy", FMEDA, Assessment on hardware Report TI
722260614 Rev. 0, and the industrialization package, are available on demand, by signing a specific NDA.
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1 Solution overview

Figure 1. STEVAL-SILPLC01 functional block diagram

The STEVAL-SILPLC01 architecture above shows only the logical function of each block, without references to
the IC, to highlight the system mission profile.
The hardware includes the following sections: power management, connectivity, opto-isolation, and digital input
outputs circuits. It has been designed to meet the IEC61508 standard, other functional safety standards (EN
62061, EN/ISO 13849-1, EN ISO 13849-2), and the IEC61000 standard about the EMC robustness.
To meet the requirements, different power management circuits have been designed for the safe I/O side and for
the connectivity with a voltage supervisor that has a watchdog functionality to reduce the risk of data loss if the
power supply falls. At firmware level, a data processing unit implements a set of safety functions to detect a failure
event of the MCU (the firmware package is not included in the TÜV Italia (TÜV SUD Group)).
The application firmware has been developed to implement an application example and demonstrate the
capability of the solution to meet the IEC61508 standard with a dedicated API for load driving, diagnostic
monitoring, and board safe state driving in case of a fault event. At the application level, the firmware package
assessment (not included in the TÜV Italia (TÜV SUD Group)) supports the X-CUBE-STL package certified by
TÜV Rheinland.

Note: The STM32 self-test library (X-CUBE-STL) is supported by the application firmware. Contact your ST
representative and sign a NDA to access the X-CUBE-STL package.

Note: Vbus1 is the operating supply voltage (24 - 36 V) for the user interface block, while Vbus2 is the operating
supply voltage (24 - 36 V) for the actuation block.
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2 Schematic diagrams

Figure 2. STEVAL-SILPLC01 circuit schematic (1 of 9)

CONSOLE MODE

BOOT MODE

Ser i al  i nt er f ace

RJ45 CONNECTOR

COM1

COM0

BUS STATUS I NDI CATOR

NETX90 USART CONNECTOR NETX90 PROGRAMMI NG
CONNECTOR

NETX90 SPI  SI GNALS CONNECTOR
3V3_Conn

3V3_Conn

1v2

3V3_Conn

1v2

1v2

1v2

3V3_Conn

1v2

3V3_Conn

3V3_Conn

3V3_Conn

3V3_Conn

V_LED

V_LED

3V3_Conn

V_LED

V_LED

3V3_Conn

3V3_Conn

3V3_Conn

D
P

M
0_

S
P

I_
D

IR
Q

S
P

I_
C

LK

S
P

I_
C

S
n

S
P

I_
M

O
S

I

S
P

I_
M

IS
O

D
P

M
1_

S
P

I_
D

IR
Q

UART_RX

UART_TX

ETH_JT_TDI

ETH_JT_TDO

ETH_JT_TMS/SWDIO

ETH_JT_TCK/SWDCLK

ETH_nRST

PHY0_TXP

PHY0_TXN

PHY0_RXP

PHY0_RXN

U0_RTS
PHY1_TXP

U0_CTS
PHY1_TXN

MLED0/TRACE_DATA_0
PHY1_RXP

MLED1/TRACE_DATA_1
PHY1_RXN

MLED3/TRACE_DATA_3

MLED2/TRACE_DATA_2

ENDAT0_IN/BISS0_SL

ENDAT0_OUT/BISS0_MO

ENDAT0_OE/BISS0_OE

ENDAT0_CLK/BISS0_MA

MMIO04/ADC0-0

MMIO05/ADC0-1

MMIO06/ADC1-0

MMIO07/ADC1-1

NETX_RESET

RS485_RX

RS485_EN

RS485_TX

PHY0_TXP

PHY0_TXN

MLED2/TRACE_DATA_2
PHY0_RXP

MLED2/TRACE_DATA_2
PHY0_RXN

PHY1_TXP

PHY1_TXN

MLED3/TRACE_DATA_3
PHY1_RXP

MLED3/TRACE_DATA_3
PHY1_RXN

MLED1/TRACE_DATA_1

MLED0/TRACE_DATA_0

UART_TX UART_RX

ETH_nRST
U0_RTS U0_CTS

ETH_JT_TDI
ETH_JT_TMS/SWDIO

ETH_JT_TCK/SWDCLK
ETH_JT_TDO
NETX_RESET

SPI_MISO
SPI_MOSI

SPI_CSn
SPI_CLK

J2

GRPB021VWVN-RC

12

R11

6.49k

C24
1nF
250VAC

C15
0.1uF

C4
0.1uF

C32

10pF

C6
10uF

R3 270

J3

GRPB021VWVN-RC

12

R7
4.7k

R15

0

L1

600ohm@100MHz

1 2

R24
60.4R

R21 510R

C5
10uF

D4

LED RED

AC

D6

LED YELLOW

AC

U5

NETX Programmer

1 2
3 4
5 6
7 8
9 10

11 12
13 14

D7

LED GREEN

AC

Y1

25MHz

2

4 3

1

C18
0.1uF

R8

1K

R16
10k

R9 270

R23 510R

C29
0.1uF

C16
10uF

R17 270

R22
0

C9
0.1uF

R14
2.7k

C26
10uF

R18 270

U1

Ethernet Connector

TXD+1

CT14

TXD-2

RXD+3

CT25

RXD-6

NC7

GND8

K_LED_GREEN 9

A_LED_GREEN 10

A_LED_YELLOW 12
K_LED_YELLOW 11

SHIELD2 14SHIELD1 13

C19
10uF

R19
60.4R

D1

LED RED

AC

C10
0.1uF

L2

600ohm@100MHz

1 2

C22
4pF

C35

10nF
16V

C17
10uF

R10 270

R5 270

Strip2X5

U4
1
3
5
7
9

2
4
6
8
10

C7
10uF

U3

Ethernet Connector

TXD+1

CT14

TXD-2

RXD+3

CT25

RXD-6

NC7

GND8

K_LED_GREEN 9

A_LED_GREEN 10

A_LED_YELLOW 12
K_LED_YELLOW 11

SHIELD2 14SHIELD1 13

R4 120

C28
0.1uF

C1
0.1uF

C8
0.1uF

C30
0.1uF

P1

DB9 SOCKET

5
9
4
8
3
7
2
6
1

R2 120

MII

ETH

LED
DCDC

MMIO

DPM

FLASH
DEBUG

SYSTEM

U2
NETX90

V
S

S
_A

1
A

1

V
D

D
IO

_A
2

A
2

H
IF

_A
8

A
3

H
IF

_A
5

A
4

H
IF

_A
2

A
5

H
IF

_D
15

A
6

H
IF

_D
12

A
7

H
IF

_D
9

A
8

H
IF

_D
6

A
9

H
IF

_D
3

A
10

V
D

D
IO

_A
11

A
11

V
S

S
_A

12
A

12

V
D

D
C

_B
1

B
1

H
IF

_A
10

B
2

H
IF

_A
7

B
3

H
IF

_A
4

B
4

H
IF

_A
1

B
5

H
IF

_D
14

B
6

H
IF

_D
11

B
7

H
IF

_D
8

B
8

H
IF

_D
5

B
9

H
IF

_D
2

B
10

H
IF

_D
0

B
11

VDDC_B12
B12

H
IF

_A
11

C
1

H
IF

_A
9

C
2

H
IF

_A
6

C
3

H
IF

_A
3

C
4

H
IF

_A
0

C
5

H
IF

_D
13

C
6

H
IF

_D
10

C
7

H
IF

_D
7

C
8

H
IF

_D
4

C
9

H
IF

_D
1

C
10

JT_TDI
C11

JT_TDO
C12

H
IF

_A
12

D
1

H
IF

_A
13

D
2

H
IF

_A
14

D
3

H
IF

_A
15

D
4

H
IF

_A
16

D
5

H
IF

_A
17

D
6

H
IF

_B
H

E
N

D
7

H
IF

_C
S

N
D

8

M
II1

_R
X

C
LK

D
9

JT_TRST
D10

JT_TMS
D11

JT_TCK
D12

H
IF

_W
R

N
E

1

H
IF

_R
D

N
E

2

H
IF

_R
D

Y
E

3

M
II0

_C
R

S
E

4

M
II0

_C
O

L
E

5

P
H

Y
1_

LE
D

_L
IN

K
_I

N
E

6

P
H

Y
0_

LE
D

_L
IN

K
_I

N
E

7

M
II1

_C
O

L
E

8
M

II1
_C

R
S

E
9

M
II1

_R
X

E
R

E
10

PHY1_TXN
E11

PHY1_TXP
E12

H
FI

_S
D

C
LK

F1

H
FI

_D
IR

Q
F2

M
II0

_R
X

E
R

F3

M
II0

_R
X

C
LK

F4

M
II0

_T
X

E
N

F5

VSS_F6
F6

VSS_F7
F7

M
II1

_R
X

D
3/

LV
D

S
1_

R
X

N
F8

M
II1

_R
X

D
2/

LV
D

S
1_

R
X

P
F9

M
II1

_R
X

D
V

F1
0

PHY1_RXN
F11

PHY1_RXP
F12

SQI_CS0N
G1

SQI_MISO
G2

SQI_SIO2
G3

M
II0

_R
X

D
V

G
4

M
II0

_T
X

C
LK

G
5

VSS_G6
G6

VSS_G7
G7

M
II1

_R
X

D
1/

LV
D

S
1_

TX
P

G
8

M
II1

_R
X

D
0/

LV
D

S
1_

TX
N

G
9

UART_RXD
G10

UART_TXD
G11

PHY_EXTRES
G12

SQI_MOSI
H1

SQI_CLK
H2

SQI_SIO3
H3

M
II0

_R
X

D
3

H
4

M
II0

_R
X

D
2

H
5

M
II0

_T
X

D
3 

/ A
D

C
3_

IN
5

H
6

M
II0

_T
X

D
2 

/ A
D

C
2_

IN
4

H
7

M
II1

_T
X

D
3 

/ L
V

D
S

0_
TX

P
H

8

M
II1

_T
X

D
2 

/ L
V

D
S

0_
TX

N
H

9

M
II1

_T
X

C
LK

 / 
A

D
C

2_
IN

2
H

10

PHY0_RXN
H11

PHY0_RXP
H12

R
D

Y
_N

J1

R
U

N
_N

J2

B
O

D
J3

M
II0

_R
X

D
1

J4

M
II0

_R
X

D
0

J5

M
II0

_T
X

D
1 

/ A
D

C
3_

IN
4

J6

M
II0

_T
X

D
0 

/ A
D

C
2_

IN
7

J7

M
II1

_T
X

D
1 

/ L
V

D
S

0_
R

X
P

J8

M
II1

_T
X

D
0 

/ L
V

D
S

0_
R

X
N

J9

MLED2
J10

PHY0_TXN
J11

PHY0_TXP
J12 PHY0_VDDC

K12

MLED3
K11

MLED1
K10

M
II1

_T
X

E
N

 / 
A

D
C

2_
IN

3
K

9

M
II_

M
D

C
 / 

A
D

C
2_

IN
5

K
8

COM_IO0 / ADC3_IN2
K7

COM_IO1 / ADC3_IN3
K6

COM_IO2 / ADC3_IN6
K5

COM_IO3 / ADC3_IN7
K4

VSS_K3
K3

VSS_DCDC(GND)
K2

DCDC_LX_OUT
K1

VDDIO_L1
L1

V
R

E
F_

A
D

C
L2

R
S

T_
O

U
T_

N
L3

MMIO7 / ADC1_IN1
L4

MMIO5 / ADC0_IN7
L5

MMIO3 / ADC3_IN1
L6

MMIO1/ ADC2_IN1
L7

M
II_

M
D

IO
/ A

D
C

2_
IN

6
L8

C
LK

25
O

U
T

L9

MLED0
L10

PHY_VDDIO
L11

VDDIO_L12
L12

V
S

S
_M

12
M

12

VDDC_M11
M11

O
S

C
_X

TO
(X

TA
LO

U
T)

M
10

O
S

C
_X

TI
(X

TA
LI

N
)

M
9

VDD_PLL
M8

MMIO0 / ADC2_IN0
M7

MMIO2 / ADC3_IN0
M6

MMIO4 / ADC0_IN0
M5

MMIO6 / ADC1_IN0
M4

R
S

T_
IN

_N
M

3

V
D

D
C

_M
2

M
2

V
S

S
_R

E
F

M
1

D5

LED GREEN

A C

C23
4pF

R12
2.7k

C20
0.1uF

C2
0.1uF

C27
0.1uF

C21
0.1uF

R20
0

C31

10pF

C12
0.1uF

SW1
1437566-3

C25
0.1uF

C33

10pF

C13
0.1uF

C3
0.1uF

R6 270

U6
ST3485EI

1 RO
2 RE
3 DE
4 DI 5GND

6A

7B

8Vcc

L3

10uH

1 2

C14
0.1uF

R1 270

C11
1nF
250VAC

R13
2.7k

C34

10pF

D2
BAT20JFILM

D3

LED GREEN

A C

RDY

GND

V
D

D
C

_1
v2

V
D

D
C

_1
v2

V
D

D
IO

V
D

D
IO

G
N

D G
N

D

G
N

D

RUN

GND

OSC_XTO

OSC_XTI

UART_RX

UART_TX

GND

GND VDDIO

GND

GND

GND
VDDC_1v2

GND

INTPHY_VDDIO

INTPHY_VDDC

INTPHY_VDDC

GND

INTPHY_VDDIO

N
E

TX
_R

E
S

E
T

R
E

S
E

T_
O

U
T

C
LK

25 R
D

Y

O
S

C
_X

TI

O
S

C
_X

TO R
U

N

3v
3_

B
O

D

S
D

_D
04

S
D

_D
00

S
D

_D
01

S
D

_D
02

S
D

_D
03

X
M

0_
IO

0

X
M

0_
TX

X
M

0_
R

X

S
D

_D
07

S
D

_D
06

S
D

_D
05

X
M

0_
IO

1

NETX_RESET

GND

RS485_EN

D
B

4645 - R
ev 2

page 4/14

STEVA
L-SILPLC

01
Schem

atic diagram
s 



Figure 3. STEVAL-SILPLC01 circuit schematic (2 of 9)
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Figure 4. STEVAL-SILPLC01 circuit schematic (3 of 9)
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Figure 5. STEVAL-SILPLC01 circuit schematic (4 of 9)
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Figure 6. STEVAL-SILPLC01 circuit schematic (5 of 9)
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Figure 7. STEVAL-SILPLC01 circuit schematic (6 of 9)
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Figure 8. STEVAL-SILPLC01 circuit schematic (7 of 9)
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Figure 10. STEVAL-SILPLC01 circuit schematic (9 of 9)
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3 Board versions

Table 1. STEVAL-SILPLC01 versions

Finished good Schematic diagrams Bill of materials

STEVAL$SILPLC01A (1) STEVAL$SILPLC01A schematic diagrams STEVAL$SILPLC01A bill of materials
 

1. This code identifies the STEVAL-SILPLC01 evaluation board first version.
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