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Preface

This User Guide is been implemented by Boot & Work, Sworking
under the namelndustrial Shields.

Purpose of the manual

The information contained in this manual can be used as a reference to operating, to
functions, and to the technical data of the s&d modules, power supply modules and
interface modules.

Intended Audience
This Wer Guide is intended for the following audience:

Persons in charge of introducing automation devices.
Persons who design automation systems.

Persons who install aronnect automation devices.
Persons who manage working automation installation.

& Warni ngs:

1 Unused pins should not be connected. Ignoring the directive may damage the
controller.

T Improper use of this product may severely damagedbstroller.

f wWSFSNJ (2 (GKS O2yGNRffSNRa ! aSNJ DdZARS NB3IIF NR

f Before usingthisproductii A a4 G(GKS NBalLRyairoAaAtAade 2F (GKS d
Guide and all accompanying documentation.

1 Maintenance must be performed by qualifiepersonnel familideed with the
construction, operation, and hazards involved with the control.
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1 Maintenane® should be performed with hie control out of operation and
disconnected from all sources of power.

i Care should be taken when servicing electrostatic sensitive components. The
manufacturer's recommendations for these components should be followed.

1 TheE®32 ETHERNET&WIFI&BLUETOOTH PLC 21 1/Os Analog/Didtahiy. BECs
are Open Type Controllers.t lis required that you install the ESP32
ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Analog/DigitBL@LidSa housing,
cabinet, or electric control room. Entrto the housing, cabinet, or electric control
room should be limited to authorized personnel. Faluo follow these installation
requirements could result in severe personal injury and/or property damage. Always
follow these requirements when installingSP32 ETHERNET&WIFI&BLUETOOTH PLC
21 1/Os Analog/Digital PLUkSNily PLCs.

1 In case of installatioor maintenance of th&SP32 ETHERNET&WIFI&BLUETOOTH PLC
21 1/0Os Analog/Digital PLUfease follow the instructionsnarked in the Installation
and Maintenance section

1 Do not disconnect equipment when a flammable or combustible atmosphere is
present. Disconection of equipment when a flammable or combustible atmosphere is
present may cause a fire or explosion which could result in death, serious injuryrand/o
property damage.

& Avertissements :

1 Les broches non utilisées ne doivent pas &omnectées. Ignorer la directive peut
endommager le contrdleur.
1 Une utilisation incorrecte de ce produit peut endommager gravement le contrbleur.
1 Reportezvous au GuideRS € QdziAf A&l 0 SdzNJ Rdz O2y G N» t SdzNJ
cablage.
1 ! @I yi ROJINPARRAGNIAAS AyO02Y0S t € QdziAft A&l &S daN
LINPRAZA G S f I R20dzyYSyidlFdAz2y ljdza f QFO002YLJ Ay
1 La maintenance doit étre effectuée par personmglalifié familiarisé avec la
fabrication, le fonctionnement et les dangers liés au coletar.
T [ YFEAYGSyFryOS R2AG siNB STFFSOGdzSS SO QS
toutes les sources d'alimentation.
1 Faites attention lors de I'entretien demposants sensibles a I'électricité statique.
Les recommandations du fabricant pour cesnposants doivent étre suivies.
I Les automates de la familleSP32 ETHERNET&WIFI&BLUETOOTH PLC 21 1/Os
Analog/Digital PLUSont des contrbleurs de type ouvert. Il estcessaire d'installer
l'automate ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Atdl®)/Digi
dans un boitier, une armoire ou une salle de controle électrique. L'acces au boitier, a
I'armoire ou a la salle de commande électrique doit étre limité auqrers| autorisé.
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Le nonrespect de ces exigences d'installation peut aefrier des blesses graves
et/ou des dommages matériels importants. Respectez toujours ces exigences lors de
I'installation des automates de la familEESP32 ETHERNET&WIFI&BLUETOQGTRIPL
I/Os Analog/Digital PLUS

T En cas d'installation ou de maintenance 88P32 ETHERNEVIFI&BLUETOOTH PLC
21 1/0s Analog/Digital PLU®euillez suivre les instructions indiquées dans la section
Installation et Maintenane.

1 Ne débranchez pas I'équipemeen présence d'une atmosphére inflammable ou
combustible. La déconnexion de I'équiperhean présence d'une atmosphére
inflammable ou combustible peut provoquer un incendie ou une explosion pouvant
entrainer la mort, deslbssures graves aill des dommagesatériels.

Application Considerationsand Warranty

Read and Understand thidManua

Please read and understand this manual before using the product. Please consult your
comments or questions to Industrial Shields before using the product.

Application Congderation

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT SAFETY RATED.
THEY SHOULD NOT BE RELIED UPON AS A SAFETY COMPONENT OR
PROTECTIVE DEVICE FOR ENSURING SAFETY OF PERSONS, AS THEY ARE
NOT RATED OR DESSIGNED FOR SUCH PURPOSES.

Please know and observe all prohibitions of use applicable to the products.

FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY
WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESSIGNED
TO ADDRESS THE RISKS, NEVER USE THE INDUSTRIAL SHIELDS PRODUCTS.

NEVER USE THE INDUSTRIAL SHIELDS PRODUCTS BEFORE THEY ARE
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Industrial Shields shall not be responsible for conformity with any codes, regulations or
standardst hat apply to the combination of products
of the product.

The following are some examples of applications for which particular attention must be
given. This is not intended to be an exhaustive list of all possible uses of the products,
nor is it intended to imply that the uses may be suitable for the products:

1 Systems, machines, and equipment that could present a risk to life or property.
1 Nuclear energy control systems, combustion systems, railroad systems,
aviation systems, medical equipment, amusement machines, vehicles, safety
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equipment, and installation subject to separate industry or government
regulations.

9 Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

At the customerds request, | NDUSTRI AL SHI ELDS
certification documents identifying ratings and limitations of use that apply to the

products. This information by itself is not sufficient for a complete determination of the

suitability of the products in combination with the system, machine, end product, or

other application or use.

Intended use or ofIndustrial Shields products

Consider the following:

Industrial Shields products should only be used for the cases of application foreseen in
the catalogue and the associated technical documentation. If third-party products and
components are used, they must have been recommended or approved by Industrial
Shields.

The correct and safe operation of the products requires that your transport, storage,
installation, assembly, operation and maintenance have been carried out in a correct It
must respect the permissible ambient conditions. You should also follow the indications
and warnings that appear in the associated documentation.

The product / system dealt with in this documentation should only be handled or
manipulated by qualified personnel for the task entrusted and observing what is
indicated in the documentation corresponding to it, particularly the safety instructions
and warnings included in it. Due to their training and experience, qualified personnel
are in a position to recognize risks resulting from the handling or manipulation of such
products / systems and to avoid possible hazards.

Disclaimers

Weightsand Dimensions

Dimensions and weights are nominal and they are not used for manufacturing
purposes, even when tolerances are shown.

Performance Data

The performance data given in this manual is provided as a guide for the user in

determining suitability and does not constitute a warranty. It may represent the result of

| NDUSTRI AL SHI ELDSG6s test conditions, and the
application requirements. Actual performance is subject to the INDUSTRIAL SHIELDS

Warranty and Limitations of Liability.
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Errors and Omissions

The information in this document has been carefully checked and is believed to be
accurate; however, no responsibility is assumed for clerical, typographical, or
proofreading errors, or omissions.

The control and drive components of an Industrial Shields PLC are approved for
industrial and commercial use in industrial line supplies. Their use in public line
supplies requires a different configuration and/or additional measures. These
components may only be operated in closed housings or in higher-level control
cabinets with protective covers that are closed, and when all of the protective devices
are used. These components may only be handled by qualified and trained technical
personnel who are knowledgeable and observe all of the safety information and
instructions on the components and in the associated technical user documentation.
When carrying out a risk assessment of a machine in accordance with the EU
Machinery Directive, the machine manufacturer must consider the following residual
risks associated with the control and drive components of a PDS.

1. Unintentional movements of driven machine components during commissioning,

operation, mai ntenance, and repairs caused by
and/or software errors in the sensors, controllers, actuators, and connection technology

T Response times of the controller andotdrive 1
within the scope of the specification 1 Conde
Parameterization, programming, cabling, and installat i on err ors 1 Use of r a
cellul ar phones in the immediate vicdhity of
damage.

2. Exceptional temperatures as well as emissions of noise, particles, or gas caused by,
for exampl e: T Comp&ooméntwameael fumotrisons Oper at
ambient conditions not within the scope of the specification 1 External
influences / damage.

3. Hazardous shock voltages caused by, for e X .
I nfluence of el ectr owxtfatviod talgeersgii mg nio vlii mdyu anoit oor
and/ or ambient conditions not withingatont/he scope
conductive contamination T External influences

4. Electrical, magnetic and electromagnetic fields generated in operation that can pose
a risk to people with a pacemaker, implants or metal replacement joints, etc. if they are
too close.

5. Release of environmental pollutants or emissions as a result of improper operation
of the system and/or failure to dispose of components safely and correctly.
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Warranty and Limitations of Liability

Warranty

I ndustri al Shi el ds 6 tat thex grdducts arg #ee fwoanrdefects iny i s
materials and workmanship for a period of one year (or other period if specified) from
date of sale by Industrial Shields.

INDUSTRIAL SHIELDS MAKES NO REPRESENTATION OR WARRANTY,
EXPRESSED OR IMPLIED, REGARDING MERCHANABILITY, NON-
INFRINGEMENT, OR FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS.
ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE
HAS DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE
REQUIREMENTS OF THEIR INTENDED USE. INDUSTRIAL SHIELDS DISCLAIMS
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED

Limitations of Liability

INDUSTRIAL SHIELDS SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT,
OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMERCIAL LOSS IN
ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

IN NO EVENT SHALL INDUSTRIAL SHIELDS BE RESPONISBLE FOR WARRANTY,

REPAIR OR OTHER CLAIMS REGARDING THE PRODUCTS UNLESS INDUSTRIAL

SHI ELDS6S ANALYSI S CONFIRMS THAT THRLYPRODUCT S
HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPIATE MODIFICATION OR

REPAIR.
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INDUSTRIAL SHIELDS

1 General Description ESP32 ETHERNET&WIFI&BLUETOOTH
PLC 21 I/Os Analog/Digital PLUS product

1.1 Zone- Nomenclature

The nomenclature shown in this point will be used in the whole User Guide, so it is
important to understand this nomenclature.

The nomenclature to differentiate the zones is based on the Alphabet, being A the
shield from below and B the shield from above. It has 2 zones (A, B):

1 The inputs in the zone B are named 10.X, being X any number suitable in the
Shield. Outputs are named as QO0.X.

|- e —,

< ?
: |
W Ll — LR L
Z Z > >
QAR o5
NN N N
<m o <
P syreas 18 B ZONE
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1.2 Zone Distribution

Communication

Analog

)

Y

Digital

The distribution of the different

features that

provide the

Rev. 0: 05-02-2021

ESP32

ETHERNET&WIFI&BLUETOOTH PLC 21 1/0Os Analog/Digital PLUS 21 I/Os PLUS is

the following one:

Shield

B Zone

Analog Shield

13 Inputs

(13 Digital inputs,
6 of which can
work as Analog
Input)

8 Outputs

(8 Digital Outputs,
3 of which can
work as Analog
Output)

13
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1.3 A Zone Features

Shield

A Zone

Communication
Shield

(1x) Ethernet

(1x) WiFi

(1x) BLE

(1x) USB

(1x) 12C

(1x) RS-232

(1x) HALF/FULL Duplex RS-485
(1x) SPI external Port

(1x) RTC

(1x) uSD Socket

1.4

L

Mechanical dimension

Rev. 0: 05-02-2021
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1.5 General Features

Rev.0: 05-02-2021

CONECTABLE PLC ARDUINO 24Vcc ESP32
ETHERNET&WIFI&BLUETOOTH PLC 21 1/0S
ANALOG/DIGITAL PLUS

MODEL TYPE A+B Zone
Fuse protection (2.5A)
Input Voltage 12_t0?2:NdC Polarity protection
24 Vvd
Input rated voltage =C
Rated Power 30W
| max. 1.5A
Size 101x70.1x119.5
Clock Speed External: 240 MHz Internal: 8 MHz
External Flash AMB
Memory
SRAM 4 MB
EEPROM 2 MB

Communications

12C 7 Ethernet Porti WiFiT BLET USBT RS485 1

RS2321 SPI

Max232-Max485-W5500

USB consideration!

Only meant for uploading or debugging, not
always connected as a serial in a project!

Cannot be working in a final
application

An/Dig Input 10Dbit
(0-10Vcce)

0 to 10Vac
Input Impedance: 39K
Separated PCB ground
Rated Voltage: 10Vac

5 to 24Vdc
I min: 2 to 12 mA
Galvanic Isolation
Rated Voltage: 24 VVdc

Digital Isolated Input
(24Vcce)

5 to 24Vdc
I min: 2to 12 mA
Galvanic Isolation
Rated Voltage: 24 VVdc

* Interrupt isolated
Input HS (24vce)

5 to 24Vdc
I min: 2 to 12 mA
Galvanic Isolation
Rated Voltage: 24Vdc

Analog Output 8bit
(0-10Vcce)

0 to 10Vac
I max: 20 mA
Separated PCB ground
Rated Voltage: 10Vac

Digital Isolated
Output (24vcc)

5 to 24Vdc
I max: 70 mA
Galvanic Isolation
Diode Protected for Relay
Rated Voltage: 24Vdc

Imax 24Vdc: 410 mA

Digital Isolated
Output Relay

220V Vdc
| max: 5A
Galvanic Isolation
Diode protected for Relay

15
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PWM lIsolated Output
8bit (24vcc)

5 to 24Vdc
I max: 70 mA
Galvanic Isolation

Diode Protected for Relay

Rated Voltage: 24Vdc

Expandability

I12C - 127 elements - Serial Port RS232/RS485

* By using this type of signal can no longer use Digital signal

(24vdc)

16
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2 Technical Specifications:

2.1 General Specifications:
Item ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Analog/Digital PLUS
Power supply —_—
voltage DC power supply 12 to 24Vdc
Operating

voltage range DC power supply

11.4t025.4Vdc ===

Power

consumption DC power supply 30W max.
Power supply 2avde ===

External voltage

power supply Power supply 700Ma

output capacity

Insulation resistance

20MY min. at 500 Vdermnastamddhe protectiveeearth @rminal.

Dielectric strength

2.300 VAC at 50/60 Hz for one minute with a leakage current of 10mA max. Between all the
external AC terminals and the protective ground terminal.

Shock resistance

80m/s? in the X, Y and Z direction 2 times each.

Ambient temperature (operating)

0° to 60°C

Ambient humidity (operating)

10% to 90% (no condensation)

Ambient environment (operating)

With no corrosive gas

Ambient temperature (storage) -20° to 60°C
Power supply holding time 2ms min.
Weight 378g max.
2.2 Performance Specification:
Board ESP32 DevKit C (3,3V)

Control method

Stored program method

1/0 control method

Combination of the cyclic scan and immediate refresh processing methods.

Programming language

Arduino IDE. Based on wiring (Wiring is an Open Source electronics platform
composed of a programming l angua
http://arduino.cc/en/Tutorial/HomePage

Microcontroller ESP32
External Flash Memory 4MB
Program capacity (SRAM) 4MB

17
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PSRAM 2MB
Clock Speed 8MHz

2.3 Symbology

Table that includes all the symbology that is used in the serigraph of BB&32
ETHERNET&WIFI&BLUETOOTH PLC 21 1/0Os Analog/DigRaldPAtiho Ethernet 21

I/Os Analog/Digital PLUS:

Symbol Standard No. / Standard Symbol Meaning
Standard Title Reference No. /
Symbol Title
IEC 60417 / 5031 / Direct Indicates that the equipment is
] Graphical symbols Current suitable for direct current only;
I = for use on to identify relevant terminals
equipment
IEC 60417/ 5032 / Alternating | Indicates that the equipment is
Graphical symbols Current suitable for alternating current
for use on only; to identify relevant
N~ equipment terminals
IEC 60417 / 5130/ Pulse To identify the control by
Graphical symbols General which a pulse is started.
for use on
equipment
IEC 60417 / 5017 / Earth, To identify an earth (ground)
Graphical symbols Ground terminal in cases where
for use on neither the symbol 5018 nor
p— equipment 5019 is explicily required.
IEC 60417 / 5115/ Slgnal lamp To identify the switch by
Graphical symbols means of which the signal
for use on lamp(s) is (are) switched on or
equipment off.

Medical Devices CE Marking CE marking indicates that a
Directive product complies with
93/42/EEC applicable European Union
regulations
ISO 7000/ 0434B/ Indicates a potentially
Graphical symbols | Warning symbol hazardous situation which, if
for use on not avoided, could result in
equipment death or serious injury

18
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ISO 7000/ 5036 / Dangerous To indicate hazards arising
Graphical symbols Voltage from dangerous voltages

for use on

equipment

3 Precautions

Read this manual before attempting to use tB&P32 ETHERNET&WIFI&BLUETOOTH PLC 21
I/Os Analog/Digital PLUBLC Arduino Ethernet 210s Analog/Digital PLU&d follow its
descriptions for reference during operation.

3.1 ESP32oard

Thisversion of 10 1/Os Digital ModuRLCs includESP3Board as controller.

3.2 Intended Audience

This manual is intended for technicians, which must have krdyel®n electrical systems.

3.3 General Precautions

The user must operateSP3ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Analog/Digital PLUS
according to the performance specifications described in this manual.

Before usingESP32 ETHERNET&WIFI&BLUETOOTH PLCs Ahaly/Digital PLUGnder
different conditions from what has been speedi in this manual or integratingeSP32
ETHERNET&WIFI&BLUETOOTH PLC 21 I/0Os Analog/Digital iidlEar control systems,
railroad systems, aviation systems, vehicles, combustystems, medical equipment,
amusement machines, safety equipment and otlsgstems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult your
INDUSTRIAL SHIELDS representative. Ensure that the ratipgréormance characteristics of
ESP32 ETHERNET&WIFI&BLUETOOTH PLG Rdalg/Digital PLU&e sufficient for the
systems, machines, and equipment, and be sure to provide the systems, machines, and
equipment double safety mechanisms. This manual idesinformation for programming and
operating theESP32 ETHERNET&WIFI&BOAHH PLC 21 I/Os Analog/Digital PLUS

4 Software interface

Industrial Shields PLC are programmed using Arduino IDE, which is a software based on the C
language. They can also beogrammed using directly C but it is much easier working with
Arduino IDE siit provides lots of libraries that helps in the programming.

Industrial Shields provides boards for programming the PLCs much éBasirallyjt is no
needed to define the pim and if that pins are inputs or outputs. Everything is set up
automaticaly if using the boards.

19
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In order to install Industrial Shields boards, these are the steps that must be followed.
Requirements:

Arduino IDE 1.8.0 or above (better to have alwayslabest version).

Steps:

1. Open Arduino IDEndgo to: dFile-> Preference$located in the top left corner.

Preferences X

Settings Networl:

Sketchbook: location:

C:\Users\Albert\Documents\Arduino Browse
Editor language: English (English) ~ | (requires restart of Arduino)

Editor font size 15

Interface scale: Automatic | 100 2 %  (requires restart of Arduing)

Show verbose output during:  [/] compilation upload
Compiler warnings: Nore

[(pisplay line numbers

[CJEnable Code Folding

Werify code after upload

[use external editor

Check for updates on startup

[ Update sketch files to new extension on save (,pde -> .ino)
Save when verifying or uploading

Additional Boards Manager URLs: )'mp://apps‘\ndusrrla\sh\elds‘cnm/ma\n/ardu\nnfhnar’ds/pac\'aqe_mdusma\sh\e\ds_\nde' ﬁ

can be edited directly in the file

Datallocal\Arduina15\preferences. tet

More preferenc
Ci\Users\Alber

(edit only when Arduino is not running)

Ok Cancel

2. In Additional BoardManagerURLs write the following:

http://apps.industrialshields.com/main/arduino/boards/package _industrialshields _index.json

3. Press OK to save the changes.

20
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4. Tools-> BoardX -> Boards ManageSearch for the industrialshielésp32 boardand

install the last version (it must kfeom the version 1.0.4ninimum):

@ Boards Manager

Type All ~ esp32|

industrialshields-esp32
version 1.0.4 INSTALLED
Boards included in this package:

Online Help
More Info

Select version Install

WiFi/BT module, 10 10s PLC family.

Remove

Close

Following thesesteps,you will be able tsee now the Industrial Shields Boards:

© sketch febda | Arcuino 1813

File Edit Sketch Tools Help

Auto Format Cil+T
Archive Sketch

Fix Encoding & Reload
Mana ibr
Serial Monitor
Serial Plotter

WIFI101 / WiFININA Firmware Updater
} Board: "ESP32 PLC Family”™

Model: "ESP32 PLC 2110+

Get Board Info

Programmer
Bum Booticader

Boards Manager
Arduino AVR Boards
Industrial Shields boards
Industrial Shields ESP32 mod 3 10105 PLC Family
Industrial Shieids megaAVR foards [l ESP32 PLC Family
Intel Curie (32-bit) Boards WiFi module

B
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Once it $ selectedhe ESP32 PLEamily,an extra option will appear on Tools:

There, it can b selected the exact model for every family.

@ sketch_febBda | Arduino 1813 - o ®
F;

WIFi101 / WiFININA Firmware Updater

} Board: "ESP32 PLC Family” >
Model, ‘ESP32 PLC 2110+ 2@ EsPI2RC2110+
Get Board Info

Pragrammer yun repeatedly:
Bum Boatioader

Also,there are some examples of programming in Elé&xamples> ESP3PLC Family

Furthermore there are some extra lilaries that can be found in Industrial Shields github.

https://github.com/Industrial Skelds/

5 How to connect PLC Arduino to PC

- Connect USB port from PLC to PC.

NOTE:
ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 1/Os Analog/Digital PLUS

I/Os PLU8sesUSBB cable.

- Open Arduino IDE intkace:

- Selectindustrial Shields bads -> ESP3PLG~amily
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- Select the correcESP3PLC Board:

@ sketch_febBda | Arduino 1813
File E

- o ®

dit Sketch Teals Help

Auto Format aneT
Archive Sketch
Fix Encoding & Reload

Manage Libraries Ctrteshiftel P
Serial Monitor Curl+Shift+M
// pui Serial Pletter Cusshiftsl  ryun

WIFI101 / WiFININA Firmware Updater

} Board: "ESP32 PLC Family” >
Model, ‘ESP32 PLC 2110+ 2@ EsPI2RC2110+

Get Board Info

7/ PU pragrammer
Bum Boatioader

- Select correct portor your board.

@ sketch mar16a | Arduino 130 - 8 x
File Eit Sketch Tools Help

Autn Format culeT

Auchive Sketch

Fix Encoding & Refoad

Serial Monitor CufeShittah
Senial Plotter Cul+ShiftsL

VAR 101 Finmware Updater

Boare: “Arebox lamily” >

Incustial Shields:“Arcbox Analog” >

Fort i senal por

Get Board Info COM13 (Aackino Leonard)
Programmer: “Arduino as 57" >

Bun Boodoader
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6 How to connect PLC to power supply

-  ESP32 ETHERNET&WIFI&BLUETOOTH PLCARAIIG®IgithPLUSLC i42-24Vdc
supplied. IMPORTANT: The polal8NOT REVERSAL!

- Make sure that the live and GND connector of the power supply match the PLC.

- Make sure that the power supply mains output is not higher than 24Vdc.

| G N D -. ( POWER SUPPLY

e

4N dc

POWER
to 2
N Q
. 8
a

12

- Suggested power suppliers

Compact DIN iapower supply. Assembled on 35mm
DIN Rail:

-12Vdc / 24Vdc

-2.5A

-30W

Industrial Shields power supplies provide parallel
operation, overvoltage protection, and overcurrent
protection. There is a LED inductor fiower status,
the power supply is certifetaccording to UL.

Ig v.--08

The standard, Part 1 of IEC 61010, sets the general safety requirements for the following types
of electrical devices and their accessories, regardless of where use of the device is intended.

The equipment must be powered from an external power sourcedcordance with IEC
610101, whose output is MBTS and is limited in power according to section 9.4 of IEC 61010
1.

WARININGOnNce the equipment is installed inside an electrical cabinet, the MTBS cables of
the equipment must be separated from the dangerwodtage cables.
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7 ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 1/0Os
Analog/Digital PLUS 21 1/0Os PLUSPinout

7.1 A Zone connection

Base
(common unit)
A Zone
c
o 2
- (8]
o 5
o
3.3vdc -
5Vvdc -
GND -
3.3vdc -
5vdc -
GND -
SCL 12C/SS
SDA 12C/SS
GND -
1033 -
TX RX1/SS
RX TX1/SS
GND -
GND -
VN -
VP -
B- RS485
A+ RS485
GND RS485
50 SO SPI
51 SI SPI
52 SCK SPI
NC -
5Vvdc 5V
GND Gnd
GND Gnd

Communication Pins

Configuration Switchfsee sectior8 for
configuring thecommunications

Enabling communications disables some
I/Os)

SS: Chip Select pins. These pins cansa€ffa, so they can work for the Chip Select pin of any device

Base
(common unit)

A Zone

PLC
Function

Vdc Power Supply
GND GND

M
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Power LED

_

!
.l

Ethernet microUSB

\/

RESET button

microSD l

Boot switch
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7.2 B Zone(Analog Shield)
N
B Zone
5 —
3 5 0 to 10vde
o % g‘g;‘toma\/dc
[
Ui‘éiut‘\)l
S to 24Vdc
10.12 Analog/ Digital In
10.11 Analog/ Digital In a —it
10.10 Analog/ Digital In
10.9 Analog/ Digital In
10.8 Analog/ Digital In
10.7 Analog/ Digital In
(-)10.6/INT1 GND 10.6 B
10.6/INT1! Interrupt 1 In 106/INT 3| 7
(-)I0.5/INTO GND 10.5 kil
10.5/INTO* Interrupt O In
()N0.4 GND (0.4 i [
10.4 Digital Input =) 103~ g
(-)10.3 GND 10.3 03 48
10.3 Digital Input x|
(-)10.2 GND 10.2 ) Iﬂ.la}j
10.2 Digital Input E”)’ ek
(-)10.1 GND 10.1 0 e
10.1 Digital Input
(-)10.0 GND 10.0
10.0 Digital Input
Top Zone
1
B =y | grovy i =g
: |

Led indicator I/Os state

A7 Q07
A6 006

[ N
A5 005
B L —

£ny Anolag
Bl Tove

o Digtal
v

Tigital/PVH
-®
v

B Zone
£ -
o
= g
o = 5
° s
<
GND GND GND
A0.7* 6 Analog Out
A0.6* 5 Analog Out
A0.5! 4 Analog Out
Q/Vdc - External Isolated Out Vdc
COM(-) - External Isolated Out GND
QO0.7¢ 6 Digital/PWM Out
QO0.6! 5 Digital/PWM Out
Q0.5 4 Digital/PWM Out
Q0.4 40 Digital Out
Q0.3 39 Digital Out
Q0.2 38 Digital Out
Q0.1 37 Digital Out
Q0.0 36 Digital Out

S ta 24vdc

Dutput Fower

Rev.0: 05-02-2021

Analog/Digital Inputs

Interrupt Inputs (isolated)

Digital Inputs (isolated)

Configuration Switch*
(see section 8 to select the correct
configuration foroutputs).

Analog Outputs

Voltage Suppi/Reference for
Digital/PWM Outputs (isolated)

Digital Outputs

1 See sectio to select suitable switch configuration for enable these connections.

NOTETheDigital/Analod/Osin this device areonnected to the ESP32 through I2C. For niof@rmation see tre

Sectionl10.
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7.1 Interrupt equivalence table

ZONE ANALOG/DIGITAL ESP3PIN
A 0.5 GPO27
0.6 GPIO 26

8 Switch Configuration

8.1 A Zone:Communications

Switch
ON | OFF

AZONE
NGNC NC NC
NGNC NC NC
NGNC NC NC
USBRS232 | RS232| USB

OFF ON
NC NC
! NC NC
NC NC

USB RS232

USBRS232: Changing between USB / R32 If this switch isON, it endbles RS232
communication and disables therogramming USBf this switch isOFF, it disablesRS232
communication ancenables theProgramming USEProgramming USBiust be activatel to
upload programs to the PLC).
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8.2 B Zone Swithces

B ZONE
SWITCH| ON | OFF
NC - -
Q0.7 | Q0.7| A0.7
Q0.6 | Q0.6| A0.6
Q0.5 | Q0.5| A0.5

© NC
29| Q0.7
EZ
oZ| Q0.6
[
Zi| QO0.5
OO0

For the Analog Shield if a switch is set to ON, it can only act as Digital Output. If it is set to OFF
it can only act as an Analog Output.

If it is desired to use a Digit@lutput, the pin mustbe set toON and the pin that wilbrovide
this digital output is represented with QX

If it is desired to use an Anal@utput,the pin must be set to OFF and thim that will provide
this analogoutput is represented with X
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9 A Zone Features: Communications & RTC & uSD

9.1 RS232

Forthe R&232 commuircation protocol there is switch that affects it. & the Section8 for
more information.

Using the boards of Industrial Shields, there is a library that simplifies the232S
implementation.

9.2 RS485
The RS185 protocol will be always enabled

Using the boards of Industrial Shields, there aslibrary that simplifies the R&5
implementation.

93 I2C

[2C communication DOES NOT REQUIRE pullup resistor for the ESP32
ETHERNET&WIFI&BLUETOOTH PLC 21 1/Os Analog/Di§ital POd PLUSThe puHup
resistor is already implemented in the PCB.

94 SPI

TheESP32 ETHERNET&WIFI&BLUETOOTH PLC AtkldgDigital PLUBINs used for the

SPI bus are summarized in the table below. For SPI bus MISO, MOSI and CLOCK pins are
common to all the connected devices toetESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 1/Os
Analog/Digital PLUSconversely, each of theononected devices will have a single and
dedicated SS pin.

Function PLCconnection
MISO SO
MOSI Sl
CLOCK SCK

9.5 Ethernet

ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Analog/DigiterRéi ffort controller

is based on w5500 IC, which is the compatible IC compatible with Arduino Ethernet2 Shield
libraries. All Ethernet shield Arduino libres are compatible with the ESP32
ETHERNET&WIFI&BLUETOOTH PLC 21 1/0Os Analog/Digital IfPLth® ESP32
ETHERNET&WIFI&BLUETOOTH PLC 21 I/0Os Analog/Digits#33009C communicates to

the Mega board @ SPI bus (SS Arduino Mega pip 10
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9.1 WIiFi5G
This device hmgot 5GVNi-H based on the dp ISM4340.
9.1 BLE
This device ha gotBluetoothLowEnerg provided by the ESP32

9.2 RTC

ESP32 ETHERNET&WIFI&BLUETOOTH PLC 21 I/Os Analog/Digit& Rdd8le is based on
the DS1307 Chip. Thahip works with the 12C protocol communication, so it is required to
have enabled the 12C protocol.

Using the boards of Industrial Shields, there is a library that simplifieR i@ implementation
called RTC.

9.1  I2C pinsz SDA/SCL

The 12C protool is meant to work in a pullp configuration. A pulip configuration means
that when the pin is at rest (nhothing connected to it) it always reat#8GH value. In this case
it reads 5V when nothing is connected. The +opllconfiguration is stablishedy default in
these pins.

If it is meant to work them as a GPHD5V, it has to be considered that they are pul
inputs.

9.2 SPIzMISO/MOSI/SCK

These pins can only work as a piwis if the Ethernet protocol is not going to be used. As the
Ethernet protocol uses the SPI tmmmunicate with the Arduino board, both behaviours
cannot happen at the same time as the Ethernet would not work.

These pins are not stablished with a pytl or a pultfdown configuration. The state of these
pins is unknown. If these pins must be usedeythrequire a pulup or a puldown
configuration. The Arduino board allows the pins to be set in aypltonfiguration. If not it
must be stablished an exteal pullup or pultdown circuit in order to correctly work with
these pins.

9.3 uSD

ThemicroSDuses the SPI communioaiti to interact with theESP32The SPI protocol is adys
enabled, as there are no switch#®at configure it.

Using the boards of Industrial Shields, there ib@ary that simplifies the uSD implementation
called SD.
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£
/A Verify that the CPU is not actively running a process before inserting the memory card.

Inserting a memory card will cause the CPU tot@d&TOP mode, which could affect the
operation of an online process or machine. Unexpected operation of a processaine
could result in death or injury to personnel and/or property damage. Before inserting a
memory card, always ensure that the CPUfiine and in a safe state.

& Vérifiez que le processeur n'exécute pas activement un processus avant d'insérer la
carte mémoire.

Si vous insérez une carte mémoire, la CPU passe ere 183®P, ce qui peut affecter le
fonctionnement d'un processus ou d'e@mmachine en ligne. Le fonctionnement inattendu d'un
processus ou d'une machine peut entrainer la mort ou des blesstorporelles et / ou des
dégats matériels. Avant d'insérer une carte mémoire, assuoe® toujours que la CPU est
hors ligne et en sécité.
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10 Equivalen ce Table

The Digital/Analog I/Osfahis device are connected to the ESP32 throl&§p, usingpecific
chips (see thé&ectionll). Here we have the equilence tablesifsing Industrial Shields

libraries,we do nd have toconsiderthese equivalencs)

10.1 Analog I/Os

Rev.0: 05-02-2021

Analog Inputs Analog Outputs
PLC Pinout | Chip ADDR Chip INDEX PLC Pinout Chip ADDR Chip INDEX
Zone A Zone A
0.7 0x49 2 AQ0.5 0x40 13
10.8 0x49 1 A0.6 0x40 6
10.9 0x48 3 AQ.7 0x40 7
10.10 0x48 2
10.11 0x48 1
10.12 0x48 0
10.1 Digital I/Os
Digital Inputs Digital Outputs
PLC Pinout | Chip ADDR | Chip INDEX GPIO PLC Pinout | Chip ADDR | Chip INDEX
Zone A Zone A
10.0 ADDR = 0x21 6 - Q0.0 00 »
10.1 ADDR = 0x21 4 -
10.2 ADDR = 0x21 5 Q0.1 0x40 10
10.3 ADDR = 0x21 3 Q0.2 0x40 o
10.4 ADDR = 0x21 2 - Q0.3 0x40 8
10.5 GPIO = 27 Q0.4 0x40 12
10.6 GPIO = 26 Q0.5 0x40 13
Q0.6 0x40 6
Q0.7 0x40 7
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11 Internal 12C and SPIConnections

—_—

microSD 12C

W5500

N 0000000
—_—

ISM43340
~— @@

RTC
DS3231

~
ADS101S W ADS101S ‘
0x48 0x49

KIX

ADS101S
0xda

Ox4b

ADS101S }
J

12 Instructions : How to upload a prog ram

Rev. 0: 05-02-2021

PCA9685A
0x40

PCA9685A
0x41

R
MCP23008
0x20
R
MCP23008
0x21

With these family devices, weustfollow a certain protocol tesuccessfully upload program:

1 Camnectthe microUSBcableto the microUSBport:

Power LED

!

y
. \ microSD
Ethernet microUSB RESET button

1 Gonfigure thisswitch(BOOT)n ONpostion:

Power LED

M- @ —1%

Boot switch

=

_ @—I
LA

Ethernet microUSB RESET button

|

Boot switch
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1 Upload the code.
1 Once the code is uploaded, tu®FF the previous switch.

Power LED

_ @—@
LA

Ethernet microUSB RESET button

Boot switch

9 Pulse theRESET button:

Power LED

_ - @—[E
R

Ethernet microUSB RESET button

Boot switch
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13 Instructions for interconnection between Industrial Shields
controllers

13.1 RS232 Communication:

— -

M-Duino 21 1/0s
PLUS

‘:)\Another Industrial _:'
Shields PLC |

KRFC-6 Ferrite (4 Loops]
Tx (j‘n T Tx

SHIELDED CABLE

Ferrite KITA Ferrite KITA
GND | Ny

GND
12124V ‘ @OOO( 12124V

/ \
— . (.4 I 1 >

13.2 RS485 Communication:

13.2.1.1 Half Duplex

- -

 M-Duino 211/0s
' PLUS

‘:‘Another Industrial
Shields PLC |

KRFC-6 Ferrite (4 Loops)

A NG -A

SHIELDED CABLE

Ferrite KITA Ferrite KITA
GND | | M GND
f ‘_ \
| | . [d [ b
13.2.2 Full Duplex
“._ M-Duino 21 1/0s ~ " Another Industrial
PLUS | Shields PLC
RS-485 RS-485
Ferrite KITA g| ) CAB| E Ferrite KITA
GND . SHIELDED CABLES | [ GND
12124\ )OOO@ - @OO(X 12124y

Y J . \_ .
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13.3 Ethernet

For an Ethernet communication between Industrial Shields equipm&FEP CR6 Ethernet
crossover cablenust be used
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