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Industrial PLC evaluation board with HMI interface

Features

«  STM32F746ZGT7 high-performance MCU embedding ARM® 32-bit Cortex®-M7
CPU with FPU, Chrom-ART accelerator, and DSP instructions

« CLT01-38SQ7 octal high-speed digital input current limiter with SPI interface

«  CLT03-2Q83 dual-channel self-powered digital input current limiter

«  |SO8200AQ galvanic isolated octal high-side smart power solid-state relay with
SPl interface

«  IPS4260L quad low-side intelligent power switch
*  Main supply voltage: 18 - 32 V (24 V nominal)
«  STSW-PLCOO01 firmware package

«  3.5" TFT display with multitouch capability interfaced through dedicated parallel,
digital RGB ports and I2C lines

+ STLD40DPUR-based display back-light LED driver with controllable intensity
*  Morpho connectors for expansion connectivity options
»  Screw connectors for safer power supply and industrial IO connections

*  USB connector for alternate 5 V source power supply (only for display powering
and MCU programming/debug)

* Isolated USART port connector

»  SWD connector for debugging and programming

»  Status LEDs for inputs, outputs, and various fault conditions

+ Debug LEDs

* Reset button

*  Protections against surge, EMI, and input reverse voltage connection
EMC pad and four-layer routing

*  On-board RAM and serial Flash (ROM)

. Provision for RTC, USB (with one or more additional components to be

mounted)
*  Designed to meet IEC industrial standard requirements
*  RoHS
Description

The STEVAL-PLCO001V1 evaluation board targets compact programmable logic
controller (PLC) applications in the factory automation domain. It features a powerful
human machine interface (HMI) thanks to the 3.5” TFT touchscreen mounted on the
PCB, which eases interaction with the tool.

The board implements a galvanically isolated PLC control unit with robust digital
input, digital output modules, expansion connectivity options, and interfaces.

The control unit consists of a powerful 144-pin STM32F746ZGT7 MCU, which
handles the industrial IOs on one side and the TouchGFX display technology on the
other side, implementing the ladder logic programming code and several additional
options.

www.st.com

For further information contact your local STMicroelectronics sales office.
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m STEVAL-PLC001V1

Highly robust and reliable industrial digital input and output modules are placed
symmetrically on the PCB, making the system a 12+12 PLC, that is, a PLC GUI
optimized for STM32 microcontrollers, which manages 12 industrial inputs and 12
industrial outputs.

The 12 industrial inputs have been implemented through the combination of an
eight-channel CLT01-38SQ7 and two dual channel CLT03-2Q3 ICs.

The CLT01-38SQ7 features 6.25 MHz SPI with daisy chain capability to connect, in
this case, the eight-channel output ISO8200AQ and reverse polarity, whereas the
CLT03-2Q3 features two high- and low-side compatible independent channels, which
can be powered from the external sensors they interface with, and the capability of
running in the 60 V range for fail-safe applications.

The 12 industrial output array consists of an eight-channel ISO8200AQ IC and a
four-channel IPS4260L low-side intelligent power switch.

The ISO8200AQ offers a daisy-chain SPI interface and embedded galvanic
insulation, separating logic and power side of 4 kV and making the solution cost-
effective (no opto-coupler is needed).

The STEVAL-PLCO001V1 also features connectivity options typical of commercial
PLCs through the morpho connectors mounted on the PCB bottom, ensuring
compatibility with STM32 Nucleo expansion boards.

The embedded ICs for industrial IO management allow great flexibility in terms of
technical features, protections and embedded diagnostics, when interfacing industrial
range inputs (that is, sensors and valves) and outputs (that is, lamps, alarms, and
actuators) with the logic side.

The STSW-PLC001 companion software package, freely available on www.st.com,
allows experimenting with these advanced features and their combination.

Thanks to this software and the smart user interface offered by the TouchGFX, you
can learn how the ICs work and exploit ready-to-use examples as well as ladder logic
demonstrations and projects.
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Solution overview

1 Solution overview

The following block diagram shows the STEVAL-PLC001V1 architecture.

Figure 1. STEVAL-PLC001V1 functional block diagram
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The main blocks are:
. the STM32F746ZGT7 microcontroller;

. twelve industrial inputs managed through the eight-channel CLT01-38SQ7 and the dual channel CLT03-2Q3
mounted twice;

. twelve industrial outputs on the bottom handled by other two dedicated ICs: the eight-channel ISO8200AQ
and the four-channel IPS4260L.

The architecture also includes a 3.5” TFT display powered by the TouchGFX graphics engine for great flexibility in
industrial IO management, giving abstraction from the hardware on one side, and full featured use of the ICs on
the other side.

The morpho connectors allow connecting expansion boards and the USB connector allows supplying the board in
case a 24 V power supply is not available.

Note: When powered through the USB port, the STEVAL-PLC001V1 has limited functionalities, as it works in demo
mode, allowing display management and programming features but not high current rates on the industrial 10s.

A screw connector in the bottom-left corner is provided to power the board. All other isolated and logic supply
voltages derive from this 24 V input after appropriate conditioning.

A P-channel MOSFET ensures reverse polarity protection, while other ICs are for EMI and surge protections.
A screw connector in the bottom-right corner powers field side devices.
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Schematic diagrams

Figure 2. STEVAL-PLC001V1 circuit schematic (1 of 9)
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Figure 3. STEVAL-PLC001V1 circuit schematic (2 of 9)
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Figure 4. STEVAL-PLC001V1 circuit schematic (3 of 9)
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Figure 5. STEVAL-PLC001V1 circuit schematic (4 of 9)
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Figure 6. STEVAL-PLC001V1 circuit schematic (5 of 9)
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Figure 7. STEVAL-PLC001V1 circuit schematic (6 of 9)
o STM32F746ZGTx

DO_LCD_BL_CTRL

(=)
w
'S
(4
IS
N
'

A
()

<

N

STM32F7467GTT
BT1
FMC_CTRL.NBLO 14 FMC_ADD.A10 Vo
FMC_CTRLNBLT T2 | PEO peo WC_ADD ATT VDD 30307R PAL P12 1S0_MOS!
[ ENT 1SO_MOS 1 g
DIt PE2 PG2 SEFOW EF SPI5_HOLD < F——)
DIl 2 PE3 PG3 A A A BLUE.BS PI2_MORPHO_MOSI
DLIt3 PE4 PG4 FWC_ADDBA_T 4 6 REDRS SPI2_MORPHO_MOSI
Dt PES PGS I REDRT 7 2B VDD RED R4 LCD_VSYN 5 |
Fmc_DATABA PEG PG6 [ @D Lofic STM32F7467GT7 T GREEN.GZ 6 | SDO_DAISY
— FNC_DATAD: PE7 PG7 55— _>LCD_ClK ey cTRLsDCLK Voo = 7 P S FWC_CTRCSDCRETL_>SPi2_MISO
FWC_DATA DB PE8 PG8 =27 COIN 6 3¢ oI QLFL 0 §__FMC_CTRLSDNED
FWCDATADT PE9 PGY —oe{  >LCD_NEpeen o5 T 55| VBAT VDD_2 7, USB.OTG_FS_VBUS ‘&EZ\’M 1| PAd — 0_Q0_EN
FMC_DATADS PE10 PG10 126 BLUE.B3 VoDUSB Voo I75: N 0 2 [ BEGE HEYNG
FNC_DATADY PE11 PG11 a7 BLUE.B4 16 VoD 3 175 USB.OTG_FS_ID RORE 3] PAG PC6 GREEN.GE !
FRC DATADTD PE12 POz 51 vss VDD 6 |31 N PA7 PC7 g 0a1s
FWMC_DATADTT PE13 PG13 EB&_QG_FLT I 10| Vss2 VDD_8 I USB.OTG_FS_DM PA8 pcs BD -1
FMC_DATADT 8| PE14 PG14 57 1.q0f & |VsS8 VDD_4 o5 PAg PC9 177 PCT0 DLFLT Q1_0L
PE15 PG15 FMC_CTRL.SDNCAS S5 VsS4 VDD_7 3% RQ PA10 PC10 1z SE11
FMC_ADD.AQ 23 LRCCW T 61 ] VSS_1 VDD_9 7 ¢ USB.OTG_FS_DP PA11 PC11 3 0014
FNCADDAT PFO PHO 54— TCORST——— o4 vss3 VOD (g Joe PA12 PC12 ;D Q1.4
FWC_ADD. ;E; PHIf—— xgg,g V\IIDL?EW? 30 10-RST SYS_JTMS-SWDI s:}i §§13 5 = a DI_FLT_Q1_2
FWC_ADD: 20| VSS ! R STk [ RCC_OSCIZ0uUT
Al PF3 NRST H35 ICU_RST 120} yss7 71 e = j PATS P15 [T CC-OSCIZDY
FRIC_ADD A5 PF4 BOOTO gy {>BOOTORoR on 31 VCAP_1 06 REDRS 46 4 FMC_DATAD2
SPI5_NSS' s POR_ON 35 Vooa VeAP2 [c101 REDRe 47 P8O 5 FWC _DATAD3
- PF6 VDDA 32 2.uF (Low ESR) LN R16; 25| PB1 6 arTs R
pe? ~ VREF+ SYS_JTDO-SWO 0133 | PB2 7 Rhreen o7
PF8 Raos, @0_Logie c102 BYSJTRST 34| PB3 B
PFO MCU_RST PB4 S [ SDIATQI3 ¢ pgp LCD DISP
23uF (Low ESR) 735 5 D
PF10 LCD_RST ras. . NM CD_RESE' DLFLT Q1.4 52 pes 5 o
FIC_ADD AG PE11 0 12C1_SCL 137 PB6 (55— >rosm2 o e
FRCADD: 12C1_SDA SLUETE 36| PB7 7 77 = .\
BLUE.BT a0 | PB8 [7 A 14
¢ @D _Logic VDD GREEN.G4 69 | B9 PD9 76— FWMC DATAD15
o GREENGE 70 PD10 [Hg———— cD_scL
103 6 o | PO11 [T —{>D0.Q1.2 RiE7 267
UARTA_TX 10onF | c104 | c1os 600 Ohms R168 VoD Spiz s 7: Fo12 TCO_SD/
For making isolated serial uF == 100nF 7 FWC_DATADD
connection, connect Pin1 DATA(0..15] i o ct ci OL-OFF 76 | PB14 PD14 FMC_DATAD' CD SDA
PC10  and 2of J22 and J23. DT s VDD . 1oondf100nt] boai1 PB15 PD15 o
3 pin jumper| ] | VDD
FMC_DATADO fJFMC_DATAD. 15]
FIC_DATADT -
For Using 10 Board e.g FMC_DATADZ @0 Logic ci1o _|+ ci1 c1z= ii 7 VoD
P-NUCLEO-IOMOTM through 2200F C106 TF 1000 @0 Logic VoD Progr: a’"."g’"g Pins
ichg;o, gonznzec‘ Pin3 and 2 ATAT :‘W 100nF P15 “'
of J22 and J: ATA 1 SYS_JTMS-SWDIO Cr 11
UART4_RX ATADE {>GND_Logic 3 YS_JTCLR-SWCLK s
ATA. 5 YS_JTDO-SWO 100na0ne] 10000007 1000e}000e] 100nrf00ne] _ 100nefroon
ADE 1 SYSITRST s ®E 7| VS _ITOT
ADS VoD @0 Logic 9 G MCU_RST
@0 Yogic
: :v :' CONTOA
FVC_DATADTS uzs v @0 _Logic
FVC_DATADTZ USART3 TX 1 8 VDD EXT
FWC_DATA.DT AT T1A1 cify
R % ok o Rec oscsz i
TEXTS Ri7 > 0SC32 |
ADDIO-13] K2  E2 {| RN
FMC_ADD.BA 0 10K anYogc RS s \D207T RCC_0SC32_OUT
cons-strp-male FWC_ADDEA_T JFMC_ADD(0. 13] @0 Yogic x 20 4T9F_NPO_+0255F 0407 =] Y1
FNC_ADD A a0 logic .
wenﬂl sl TG AOD AT VDD NXs2155A-52.768K 100 1% RCC_OSC_IN
TFWCADDAZ, . ci2s Optional
RED R FMC_ADD.A3 & | &1 RCC_OSC_OUT/TEST
REDRYJJCD_RED[0.5] | il E—
REoR LLlCL R « @O Logie @00 ¢ 475F NPO_-+0 2505 0402
RED R9 FIC_ADD.AT Y2
REDR; S OSL] FMC_AT TDTE// VDD 4[]
~AO0 AT
TFWC AT c1s D
GREEN.G2 JL.CD_GREEN[0..5] FMC_ADD.AT], 7 2
GREEN.G3 /| Rig2
GREEN.GZ /| CTRL[.7) MCU_RST Voo 007 ECS-Z520MV-250-BN-TR %
GREEN.G5 /| PR L0, VN 0 Logic @0 Yogic
GREEN.G6 /| 10.7] Tobe mounted to
GREEN.G7. wﬂ 5] FMC_CTRL.NBLO [FMC_CTRL[0..7]
sluess g BLUEL-S FWC_CTRLSDCKED
BLUEB3 /| FIC_CTRLSDNED sw2
EXv Ty FWC_CTRL SDNRAS 14375663
551 FWC_CTRLSDNCAS
BLUE.B6 /- CD_BLUE[0..5] rm::cmrslmwr/,
BLUEB7

G1/6 abed

sweibelp ojewayog

IAL00DT1d-TVAILS




Figure 8. STEVAL-PLC001V1 circuit schematic (7 of 9)
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Figure 9. STEVAL-PLC001V1 circuit schematic (8 of 9)
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Figure 10. STEVAL-PLC001V1 circuit schematic (9 of 9)
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Board versions

3 Board versions

Table 1. STEVAL-PLC001V1 versions

Finished good Schematic diagrams Bill of materials

STEVALS$PLCO01V1A (1) STEVAL$PLC001V1A schematic diagrams STEVAL$PLC001V1A bill of materials

1. This code identifies the STEVAL-PLCO001V1 evaluation board first version.
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https://www.st.com/resource/en/schematic_pack/steval-plc001v1_schematic.pdf
https://www.st.com/resource/en/bill_of_materials/steval-plc001v1_bom.pdf
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Revision history
Table 2. Document revision history

T S

25-0ct-2021 1 Initial release.
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IMPORTANT NOTICE - PLEASE 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 acknowledgement.

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, please 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.

© 2021 STMicroelectronics — All rights reserved
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