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1. Introduction

Cloud PLC 4.0 series defines a new way of transforming factories into smart/intelligent factories
for efficient and easy remote monitoring and controlling the operational status of facilities such
as on/off status, pressure and temperature. Cloud PLC 4.0 supporting for custom programming
and wide range of industrial protocols like Modbus, MQTT, JSON, RESTful, TCP/UDP, SNMP
protocol, which makes the monitoring and solution integration, easier than ever for IT engineers
through open source APIs.
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Cloud PLC 4.0 can used to build the custom industrial solution for monitoring and controlling PLC
and SCADA, HMI, VFD, Motors, servo, Valves, energy meter, actuators, relays, encoder, RFID and
fingerprint readers, and industrial sensors.
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2. Features

0O O O 0O OO0 0O O O o 0o o0 O

o

Digital IO

24v 3x Isolated Digital output
24v 3x Isolated Digital Input
Isolation: 3750VRMS

Analog 10

8x ADC 0-10V/ 4-20mA max.
10 / 16 bit ADC resolution
3xDAC 0-10V

1x 4-20ma TX

3xADC 0-5v

Wired Connectivity

RS485 MODBUS, RS232 & USB
Ethernet 10/100Mbps, RDL
Expansion Bus

Memory

FRAM 25KB, SD CARD 16GB

O

O O O 0O OO0 O O O 0 o

Wireless connectivity

Wi-Fi: 802.11 b/g/n/e/i (802.11n @ up to 150 Mbit/s)
Bluetooth: v4.2 Bluetooth Low Energy (BLE) LoRa / Xbee,
GPRS/GPS

RTC

Built-in RTC for stamped data logging
Protocol

TCP-IP, UDP, MODBUS, FTP, RESTFULL, JSON & MQTT
Security: SSL

Power supply

DC12 -24v

Enclouser

IP 20

mounting: Wall / DIN Rail

Dimension (LxWxH): 155x82x58.5

loT Services Ensure Achieve Operating Targets

15% ‘ 3% 'IO% < 5%

Power Saving Reducing CO2

15%

Productivity

Asset Utilization Cyber physical System

30% 5%

System Availability Overall ROI

www.researchdesignlab.com
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3. Benefits

Cloud PLC 4.0 can used to build the custom industrial solution for monitoring and

controlling PLC and SCADA, HMI, VFD, Motors, Servo, Valves, Energy meter, Actuators,

relays, encoder , RFID and fingerprint readers, industrial sensors and many more with below

mentioned operational benefits.

0O O O O O O O

Simplified logging network as RDL Data Logger supports multiple features

Paper-less Production environment
Production count, rejections
Machine availability and Downtimes
Preventive maintenance
Performance Forecasting

Enable Management by IT

4. Applications

O O 0O OO OO0 OO0 OO0 o o

Production and process monitoring.
Utilities monitoring.
Condition monitoring.
Environment monitoring.
Industrial Smart grid
Leakage detection.

Cold storage monitoring.
District metering.

Water treatment.
Generator monitoring.
Green House.

Warning message in case of calamities.

Standard SCADA Applications

www.researchdesignlab.com




Cloud PLC 4.0 Document Version: Cloud PLC 4.0_V1.4

5. Block Diagram

24v 24v 24v G G Rx ™X G Al+) B(-) G Alg AI3 AIL0 G 24v Tx(4-20) AD2 AO1 AO0  AI0 AI1 AlI2AIZ Ald A5 A6 AI7
! \
3G 16 bit ADC
DCto DC IR /0 osv e 10 bit ADC 0-10v,

Converter kP it pabin

Membrane
Keypad

4-20 mA 4-20 mA

Status LED
Display

SD Card

OLED
Display

3x Digital Output
pL Y

b4t

Ethernet

8x Digital Input 24v RDL Bus

10/100
Mbps

]

Coml DOO DO1 DO2DO3Com2 DI0O DIl DI2 DI32 D4 DIS D6 Di7

D8 D2 D6 D7 SDA SCL MISO MOSI SCK G 10/100Mbps
Ethernet
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6. Pin-out

FT232/MAX23 Do
FT232/MAX23 D1

| RDL BUS CS | | D2

| GSM PWR Key ] 03

I WATCH DOG l | D

| R5485 Select | ’ D5

10 D&

10 D7

0 D8
ETHERMET RST D9
ETHERMET C5 D10
LED D12
LED D13

RS485 TX3
RS485 RXG

GEM TH2

GSM RX2
XBEE/RS485 ™1
XBEE/RS485 Rx1
RTC/FRAM/DAC/RDL BUS | | SCL
RTC/FRAM/DAC/RDL BUS SDA
1=4-20mA 0= ADC D22
1=4-20mA 0= ADC D23
1=4-20mA 0= ADC D24
1=4-20mA 0=ADC D25
1=4-20mA 0=ADC D26
1=4-20mA 0= ADC D27
1=4-20mA 0=ADC D28
1=4-20mA 0=ADC D29
10 D30
10 D31
i D32

2
=
®
0g
o
M
U
o)
S

Ald 1M

A3 IN

A2 IN

All 1N

AL ADC/4-20mA IN
A0 ADC/4-20mA IN
A9 ADC/4-20mA IN
A8 ADC/4-20mA IN
A2 ADCIN3

Al ADCIN3

A ADC IMN3

s 5D CARD CS
sCK FLASH,/SD/ETHERNET/ROL BUS
MOSI FLASH/SD/ETHERNET/RDL BUS
MISD FLASH/SD/ETHERMET/RDL BUS
D49 DouT

Das DOUT

Da7 pouT

Dd6 pouT

D39 ] [ FLASH C5

D45 DM

[l DN

D43 DN

D42 DN

D41 DN

[%0h] DM

D38 DM

D37 DM

D36 I XBEE RESET
[FELY [a}

D34 0

D33 10
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6.1 Pin Mapping:

Function Blocks | ScrewTerminal  Onboard Reference Pin Reference
Connection MEGA 2560 Pin Atmel
(External) .
(Internal) Studio
MAX232 TX (] PED
R¥ ol PEL
RS485 A (D+) ™3 Pl1
B (D-) RX3 PIO
Enable D5 PE3
Physical Watch
Dog Timer max 3
minutes Pulse Input D4 PG5
Opto Isolated oo 045 PL4
Input 24V
ol D4 PLS
oz 043 PLG&
o3 042 PL7
g O3B )
s D41 PGO
Die D40 PG1

9 www.researchdesignlab.com
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DIE D40 PG1

DI7 D37 PCO

OptoIsolated  DO1 Dag PLO
Output

PWM/Output 28y 202 D48 PL1

DO3 D47 PLZ

DO4 D46 PL3

SD Card MISO MISO PB3

MOSI MOSI PB2

SCK SCK PE1

SD_CS 55 PBO

FLASH BMB MISO MISO PE3

MOSI MOSI PB2

SCK SCK PB1

SEAM_CS D3g PG2

FT230x-USB T®O DO PEQ

RXO D1 PE1

FRAM scL scL PDO

SDA SDA PD1

RTC sCL sCL PDO

SDA SDA PD1

ESP32/Xbee ™3 ™1 PD3

J/LoRa/BLE RX3 a1 PD2

RESET D36 PC1
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GSM/GPRS

RDL BUS

10 Pin FRC
Connector

ETHERMET

Analog ADC/4-
20MA Receiver 16
bit Selection Pin

0 — Analog
1— 4-20MA
Analog 10 Bit
Selection Pin
0 — Analog
1 —4-20MA

G5M POWER KEY

™2
R¥2

SCL

SDA

MISO

MOS!

SCK

cs1

cs2

53

C54

RI45 SCK
MOS!
MISD
RST
cs
Al
A2
A3
A4
A5
AB
A7
AB

11

RXZ

D3

SCL

SDA

IS0

MO5I

SCK

o2
oe

o7
0E

SCK

MOSI

IS0

0o

D10

026

D2z

D27y

D23

D28

D24

025

]

PH1
PHO

PES

PDO
PD1
PB3
PB2
PB1

PE4
PH3

PH4
PHS

PB1
PB2
PB3
PHE

PB4

PA4

PAD

PAS

PA1

PAG

PAZ
PA3

PAT7
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Analog ADC 0-10v
[ 4-20MA Receiver
16 Bit

12C

ADC 0-10V f4-
20MA 10 Bit

0-10V

4-20MA TX

Status LED

OLED

Membrane
Keypad

10/ADC 0-5V

AlD

All

AlZ
Al

Ald
Al
AlE
Al7

ADOD

ADL
ADZ

PWR

STAT

FAULT

MET

ENTER
Up
DOWN
MEMU

Alg
AlS
AllD

SCL
SDA

SCL
SDA

SCL
sDA

SV

GSM STAT

SCL
304

12

D20
D21

AlD
AS
AB
Al3

D20
D21

0z2a
D21

013
D1z

D20
D21

D30
03l
032
033

ADCO
ADC1
ADCZ

PO
PD1

PE2
PK1
PEO
PE7

PDO
PD1

PO
PD1

PBY

PBE

PO
PD1

PC7
PCE
PCS
PC4
PFO

PF1
PF2
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7. Programming IDE

The hardware supports various Open Source Programming IDE including Arduino IDE, Atmel
Studio and Arduino Compatible Compiler for Lab View. For more information on this follow
“Open Source Programming IDE” section of the following link.

https://rdltech.in/cloud-plc-4-0

8. Product Specification

8.1. Digital Input
Specification

o Channels: 8
o Input Voltage: 0-24V
- Logic High: >11V
- Logic Low: <3V
Isolation : 3750 VRMS

Supports Inverted DI Status
Supported Connection: Dry and Wet both

Maximum Frequency : 200Hz-38KHz

O O O O

Functional Diagram

ATMEGA 2560 X DIGITAL INPUT 24V

=}
=
=
=
]
=]
%]
=1
=]
o
=

Isolation
ground
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Application Wiring

DRY CONNECTION

-
=

24V

GND

GND

24V

COM 2

DIX

com 2
o] @ DIX
WET CONTACT
. .
—[_ 9 com 2
=
TLC/CMOS
Logic
Logic HIGH COM 2 ow
Logic LOW DIX
Logic HIGH
NPN OUTPUT
COM 2

=

14

COM 2

DIX

S
=
=

cCom2

DIX

PNP OUTPUT

COmM 2

DIX
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Use Case

1. Measuring Frequency

nanonan -

Setting range: 5ms to 500ms

Example Code

You may lookinto the followinglink forexample onreading adigital pin.

https://www.arduino.cc/reference/en/language /functions/digital-io/digitalread/

8.2. Digital Output
Specification

Channels: 3

Open Collector

Isolation : 3750 VRMS

Absolute maximum voltage - 35V, Current - 100mA
Cut-Off Frequency : 10KHz

O O O O O

Functional Diagram

ATMEGA 2560 Digital Output

Opto
Isolation

Isolation
ground
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Application Wiring

Relay 1/
Contactor 1

Relay/

Relay 2/

Contactor Contactor 2

Driver

Relay 3/
J_ Contactor 3

Example Code

You may lookinto the following link for more details on writing to digital pin

https://www.arduino.cc/en/Reference.digital Write

8.3. Analog Input
Specification

o Channels: 8+3
Group 1:

o Channel : 4
o Input : Voltage(0-10V) / Current(4-20mA)
o Resolution : 16 bits

16 bit 0-10v/4-20mA

ATMEGA 2560
ADCS
jule All
(SCLANTQPRO 43 D ADC10
(SDA/INTIED1 44 AT3 ADC1L
2c . Do
8 77 73 74 CHt cHs CHE cHT

8 8 | 3 g  Channel selection

o Sampling Rate — 860 sample/sec

16 www.researchdesignlab.com
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Group 2:

o Channel : 4

o Input : Voltage(0-10V) / Current(4-20mA)
o Resolution : 10 bits

o Sampling Rate — 9.6KHz [13 clocks]

ATMEGA 2560 10 bit 0-10v/ 4-20mA
87 (ADC10/PCINT18)
s2 {ADC15PCINT23Y A10 aper
39 (ADCS/PCINTITY :;5 ADCI15
88 (ADC9/PCINTI16) © ADC14
ADCI13
% S 1M | CHO |CH1 |CH.?. |CH3 |
o 2l 5 8 [ [ |
2 % - Channel selection
Group 3:
o Channel :3
o Input : Voltage(0-5V)
o Resolution : 10 bits
o Sampling Rate — 9.6KHz (13 clocks)
ATMEGA 2580
AD2
AD1
A

17 www.researchdesignlab.com
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Application Wiring

1. Interfacing ADC with Sensor

0-10V/4 -20mA

SENSORS

SENSORS

ATTENTION: When an ADC Channel is configured for measuring loop
current, voltage source should never be given to the
channel. If given, damage could happen to the internal
circuitry or external device connected to it.

Example Code
You may lookinto the following link for more details on reading analog pin.

https://www.arduino.cc/en/Tutorial/ReadAnalogVoltage#toc5

18 www.researchdesignlab.com
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8.4. SD Card

Specification

o SPI Serial Interface
o Supports Fat File system

Functional Diagram

ATMEGA 2560 SD CARD
SPI Interface
7 MISO

MISO 22

MOSI 21

3 MOsI

5 SCK

SCK 20

ss 19 2 88

Example Code
You may lookintothe followinglink forexample on SD Card.

https://www.arduino.cc/en/Reference/SD

8.5. RTC
Specification

o DS1307 with 12C Serial Interface

o Counts Seconds, Minutes, Hours, Date, Month, Day, and Year with Leap-Year
Compensation.
56-Byte, Battery-Backed, NV RAM for Data Storage
Consumes <500nA in Battery Backup Mode with Oscillator Running

Functional Diagram

ATMEGA 2560 RIC

P9 SDA

(SDA)PD1

(SCL)PD0 43

19 www.researchdesignlab.com
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Example Code

You may look into the followinglink for example code on RTC.

https://www.arduino.cc/en/Reference/RTC

8.6. FRAM

FRAM is specifically used for applications such as production counting,
production rejection where variable subjected to continuous write cycle

Specification

MB85RC256V, 12C compatible with Bit configuration : 32,768 words x 8 bits
Operating frequency : 1 MHz (Max)

Read/write endurance : 1012 times / byte

Number of write cycles: 100 Trillion times

Operating power supply voltage : 2.7V to 5.5V, current 200 pA

Data Retention: 10 years (+85°C), 95 years (+55°C), over 200 years (+35°C).

O O 0O O O O

Functional Diagram

ATMEGA 2560

(SDA)PD] 44 EDSY

(5CLIPDO 43 BT

Example Code

You may lookinto the followinglink forexampleon RTC

https://github.com/adafruit/Adafruit FRAM 12C/blob/master/examples/MB85RC256 V/MB85RC256V.ino

20 www.researchdesignlab.com
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8.7.

PWDT (Physical Watch Dog Timer)

External physical watchdog is connected along with inbuilt watchdog timer. There
are many instances where we need to set watch dog time for more than 8 seconds
(typically bulk file upload takes in minutes). As inbuilt WDT is limited to maximum
of 8Sec, we have gone a step further to support watch dog time up to 3 minutes.

ATTENTION: User must program PWDT to refresh before the timer (3 min)
expires.

Specification

PWDT supports up to 3minutes.

PIC12F1840 used for PWDT

Refresh time : 1 pulse in every 3 minutes
Operating temperature range: —40to 125 °C

O O O O

Functional Diagram

ATMEGA 1560 PWDT

RESET 30 RESET Logic

Example Code

You may look into the following link for examples on watchdogtimer.

https://folk.uio.no/jeanra/Microelectronics/ArduinoWatchdog.html

21 www.researchdesignlab.com
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8.8.

Flash

Flash is specifically used for embedded server.
Specification

SST25VFO80B - SPI Compatible: Mode 0and Mode 3

Memory: 8MBit

High Speed Clock Frequency — 50 MHz

Single Voltage Read and Write Operations — 2.7-3.6V

Endurance: 100,000 Cycles (typical) —>100 years Data Retention

Low Power Consumption: — Active Read Current: 10 mA (typical)
Flexible Erase Capability — Uniform 4KB, 32KB overlay blocks and 64KB
overlay blocks

o Software Write Protection

O O O 0O O O O

Functional Diagram

ATMEGA 2560 FLASH (SST25VE080B)
SPI Interface
MISO 22

MOSI21

SCE 20

Example Code

You may lookintothe followinglink forexample on how to use flash.

https://github.com/nullboundary/SST25VF

22 www.researchdesignlab.com
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8.9.

Ethernet

Ethernet is specifically used for establishing secured physical network
connectivity with local network infrastructure

Specification

WS5500 IC with SPI serial interface

IEEE 802.3 Gigabit Ethernet Compliant

Communication protocols: TCP/IP, HTTP, FTP, MQTT, UDP,JSON....
3.3V operation with 5V 1/0 signal tolerance

O O O O O

Low Power Consumption <200mW at 1.25Gbps.

Functional Diagram

ATMEGA 2560 WE500 10/100 Mbps

pHs 18 L
PB4 23 |

SPI port

MOSI

SCK

Use Case

o)

[ox—] - 0—\-?4“7;,

e MOTP
SERVER N

D_Q_

MOBILE HMI

WEB
CLIENTS

Business
Application

Example Code

You may lookinto the followinglink for examples on Ethernet.
https://www.arduino.cc/en/Reference/Ethe rnet

23 www.researchdesignlab.com
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8.10. ESP32/XBEE/LoRA/RS485

This is Add-On pluggable module. One among ESP32, XBEE, LoRA or RS485 is
comes with the product. For more details on this, look into Order Information

Table.

This is specifically used for wireless connectivity with existing infrastructure.

Functional Diagram

ATMEGA 2560 E5P32/Xbee/ LoRA/RS485

(TXD1) 46

(BXD1) 45

(ATPCL 54 RESET Logic

Use Case

1. Interfacing Industrial Cloud PLC with Bluetooth

c£RS/“|-p1

SAPISON/,

. e SN
=) 5\
e Bluetooth
e
SERVER

MOBILE Q

WEB
CLIENTS
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2. Interfacing Industrial Cloud PLC with LoRA

PRS/Wi.p;
- 9 = R J'L -
ﬁ'“’l.!.SO NMQTT o

Q-
MOBILE

WEB
CLIENTS

3. Interfacing Industrial Cloud PLC with Xbee

GPRS/ Wiig;

-

STPUSONMQTT ~
=
SERVER
N
ml &
MOBILE =
WEB
CLIENTS
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4. Interfacing Industrial Cloud PLC with Wi-Fi (ESP32)

~PRS/Wi.pz
—SP‘,. &5 - L"L ~
‘-'“‘IJ.\O N/MQTT

WEB
CLIENTS

Example Code

You may look into the following link for examples on esp8266.

https://www.arduino.cc/en/Reference/WiFiServer

8.11. GSM/GPRS

This is specifically used for M2M and remote data logging and control
applications.

Specification

Quectel M95, Quad-Band 850/900/1800/1900MHz.

Serial interface for direct communication with PC or MCU.
Configurable baud rate.

Power controlled using 29302WU IC.

ESD Compliance.

Enabled with Audio jack.

With push pull SIM card holder.

With Stub antenna and SMA connector.

O O O 0O O o o o
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Functional Diagram

ATMEGA 2560 GSM

PES T 10 DWEEEY

(THDZy 13 21 XD

wxD 12 21 XD

Use Case

=
= --52-:_5%{"-,-
<2 ‘ A\:Q,.;\\

SERVER

WEB
CLIENTS

Business
Application

Example Code

You may lookinto the following link for examples on GSM.

https://www.arduino.cc/en/Tutorial /GSMExamplesSendSMS
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8.12.

RS485 Modbus

o Modbus is anIndustrial standard serial communication protocol.
Open protocol

Information is stored in the Slave device in four different tables.
Two tables store on/off discrete values (coils) and two store numerical

values (registers). The coils and registers each have a read-only table and
read-write table.

o Eachtable has 9999 values.
Each coil or contact is 1 bit and assigned a data address between 0000-270E.

Each register is 1 word =16 bits = 2 bytes and also has data address between
0000 and 270E.
o Supported Functions are
- Coils
- Discrete inputs
- Input Registers

- Holding Registers.
Specification

LTC485IC.

Supports slave address up to 32.

Supports Modbus protocol with RTU and ASCII formats.
Configurable baud rate from 4800 to 115200.
Configurable packet format (data bits, parity bit, stop bits)

O O O O O

Functional Diagram

ATMEGA 213560 RS435BUS
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Use Case
PLC Meter

RS485 MODBUS

———

i ;P.’.ISON/MQ:.T_ ~.
oo ~
—
—
SERVER

HMI P

MOBILE

WEB
CLIENTS

Example Code
You may lookintothe followinglink for examples on Modbus examples.

https://playground.arduino.cc/Code/ModbusMaster
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8.13. RS232/FT232/Program

Used for programming the board. When in user mode, the port could be usedfor data
communication.

Functional Diagram

ATMEGA 2560 RS5232

11 TI(IM)

12 R1(OUT)

ATTENTION: When programming the board, itis recommended to remove any
connection made to the RS232 serial pins in order to ensure
proper functioning of the system.

Example Code

You may lookinto the following link forexamples on FT232/MAX232 serial
communication.

https://www.arduino.cc/reference/en/language /functions/communication/serial/

https://www.arduino.cc/en/Tutorial /SoftwareSerialExample
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8.14. DAC

Specification

MCP4768 with 12C serial interface
Quad, 12-bit voltage output
Channel: 4 (buffered outputs)
Internal Voltage Reference
Output Voltage Range using 0-10V

O O O O o

Functional Diagram

ATMEGA I560 XTRI1l6

ACPATIE-12bit SCREW TERMINAL

CHI1

4-20ma Tx

DAC SCREW TERMINAL

g A0

Application Wiring
1. Interfacing DAC with Motor Speed Control Module

0-10V
SPEED CONTROL
DRIVER
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2. Interfacing DAC with Motor Speed Control Module using Loop Current

4-20mA
4-20mA Tx m SPEED CONTROL
DRIVER
Use Case
1. Motion Control 2. Acceleration and Deceleration
A

L ) | The operation |
ThEl Opergtion 15 ch.tln.ued | Slovws dovn t stop Accelerat'ion time Deceleration time
urtil the stop signd is ifp

P —_—

T 1 1 1

1
1
Speed canbe changed !
w rEEime

3. Jog Operation and Trapezoidal Control Operation

The speed can be freely changed until the operation starts
to decelerate to stop

Example Code

You may look into the followinglink forthe Arduino library and example on DAC.

https://github.com/hideakitai/MCP4728
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8.15. Status LED Display

Status LED’s can be programmed as perused needs forvisual indication of an event.

Refer Digital OutputSection

Functional Diagram

ATMEGA 2560 STATUS LED DISPLAY

GEMETATUS 12 STAT

NET

BOWER

Example Code

You may look into the following link for more details on programming LED pins.

https://www.arduino.cc/en/Reference.digital Write

8.16. Membrane Keypad

Membrane Keypad Interface

ENTER L up DOWN MENU
== r=t=" 1= r=t=" GND
H | Pl e | R A

==1

Example Code
You may look into the followinglink for example on reading a digital pin.

https://www.arduino.cc/reference/en/language /functions/digital-io/digitalread/
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8.17. RDLBus

Specification

o Extend 1/O pins for communicating with external devices.
o Extends SPI pins, 12C pins, UART pins and Digital I/O pins.

Functional Diagram

ATMEGA 2560 RDL BUS

(MISO)PB3

(MOSDPB2 2

Application Wiring

/0 Analog 140 REmadule
Extender
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9. Boot Load Instructions:

Cloud PLC supports multiple open source IDE for programming , you can choose any one of the
below given method to build the custom programming/solution.

9.1 Using USBASP AVR Programmer

JP9 Connector

C 7 R M O RPN ASANTONDIAINIADD

GND

MOSI

SCY.RST

v
(=]

vcC

AC-PG-USBASP AVR Programmer

(MOSI) 1 2 (VCC +5V)
(GROUND) 3 4 (TXD)
: (RESET) 5 6 (RXD)
(SCK) 7 8 (GROUND)
(MISO) 9 10 (GROUND)

AC-PG-USBASP AVR Connector
JP9 Connector(Cloud PLC)

— MOSI 1 2 VCC+5Ve—
——GND RST—‘ GND 3 4 TXD
—MOSI SC| — RST 5 6 RXD
—VCC MISO: SCK 7 8 GND

L

— MISO 9 10 GND «——
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Burn Bootloader into Cloud PLC
STEP 1: Open SinaProg 2.1 Software, Click on Search command, you get searching OK

| 6 SinaProg 21 | P

Hex: fil=

Hash

Frogram | Verify | Read

EEPROM W
it

Progam || verty || Resd

Coevice

ATmega25al [=] Ceorch

Fuses

Programeme

158380 [= | efaut [=] |BC 11z [=]

STEP 2: Click on Advanced to setthe fuse bits Lock bits 3F High Fuse D8 Low Fuse FF Ext Fuse

FD
Advanced lﬂ
Device Signature = 19801
Lock Bits Calibration
« 3 |[c] = D00000SE
High Fuss Low Fuse Ext. Fuse
= DB E % FF = FD
Read [ write | | chipErase |
Target Board
Software Version | ATIMIEGA 2560
Hardware Version

STEP 3: Click on Write

STEP 4: Go to Tools > Board and choose “Arduino/Genuino Mega or Mega2560 ” as the
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board of the target

E ArduinelSP | Arduine 18.5

File Edit Sketch [Tools| Help
Auto Format CerleT
Archive Sketch
ArduinalSP Fix Encoding & Reload
1 /7 Rzduid Serial Monitor Ctrbe Shift= M
: ; ; ;Pi:: Serial Plotter Ctrbe Shift+ L
7"

I

STEP 5: firstly we select “USBasp” from the Programmer

http:/] WiFi101 Firmware Updater

This 3 Board: "Arduino/Genuino Mega or Mega 2560" :

pin 10 Processon "ATmega2360 (Mega 2560) 1
Port

By def Get Board Info

with 4

on the Programmer: "USBasp” i

Burn Bootloader

== A T e

SCK . . MOST .

GND

On some Arduinos (Uno,...), pins MOSI, MISO and SCK are the
digital pin 11, 12 and 13, respectively. That is why many {
you to hook up the target to these pins. If you find this y
practical, have a define USE_OLD STYLE_WIRING. This will we
using an Uno. (On an Uno this is not nesded).

Rlternatively you can use any other digital pin by configuf
software ('BitBangsd') SEI and having appropriate defines |
PIN MISO and PIN SCK.

IMPORTANT: When using an Arduino that is mot 5V tolerant (1
the programmer, make Sure to not expose any of the program

ArduinalSP | Arduino 18,5
File Edit Sketch Tools Help

Auto Format CirlsT
Archive Sketch
ArduinolSP Fix Encoding & Reload
1 // Rrduin  Serial Monitor Ctrls Shift-M
2 /4 CoRVEH gorial Plotter Ctrie ShiftL
3 /4 1f you
: ;; RSB/ WiFi101 Firmware Updater
¢ // Tnis o Board: "Arduino/Genuino Mega or Mega 2560"
744
= >
© ) gin 1  Processor'ATmege25ed (Mega 2560)
s\// B
10 // By def  GetBoard Info
with g
on the  Programmen "USBasp" |
Burn Bootloader
T ——
SCK . . MOSI
GND
On some Arduinos (Une,...), pins MOSI, MISO and SCK are :ne.
digital pin 11, 12 and 13, respectively. That is why many {

you to hook up the target to these pins. If you find this Y
practical, have a define USE OLD STYLE WIRING. This will wg
using an Uno. (On an Uno this is not nesdsd).

Alternatively you can use any other digital pin by configul
software ('BitBanged') SPI and having appropriate defines {
PIN_MISO and PIN_SCK.

IMPORTANT: When using an Arduino that is not 5V tolerant (1
the programmer, make SUre to NOot eXpose any Of the program

A
Boards Manager.

Arduine AVR Boards

Arduino Yin

Arduino/Genuine Uno

Arduino Duemilanove or Diccimila
Arduino Nano

ArduinofGenuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leanarde

Arduino Leonardo ETH
Arduino/Genuine Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fie

Arduino BT

LilyPad Arduine USE

LilyPad Arduine

Arduino Pro or Pro Mini
Arduine NG or older
Arduino Rebot Control

Arduino Robot Motar

Arduino Gemma

»ping Arduino pins:

rd to communicate

AVRISP
AVRISP ml

USBtinylsP

ArduinelsP

ArduinolSP.org

USBasp

Parallel Programmer
Arduino as ISP

Arduino Gemma

BusPirate as ISP

Atmel STK500 development board
Atmel JTAGICES (ISP mode)
Atmel JTAGICE3 (JTAG mode)
Atmel-ICE (AVR)

n COM158

STEP 6: After that, click on “Burn Bootloader” from the Tools menu
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E ArduinolSP | Arduine 18.5 - X
File Edit Sketch Tools Help
Auto Format Cirie T
Archive Sketch
ArduinolSP Fix Encoding & Reload
Arduin Serial Monitor Ctrle ShiftM ~
SOPYEL Serial plotter Ctel+Shift+ L
If yo
BICEI WiFi101 Firmware Updater
This 5 Board: *Arduino/Genuino Mega or Mega 2560" »>ping Arduino pins:
c 5
i 1 Processor "ATmega2560 (Mega 2560)
Port: “COM21 (Arduino/Genuino Uno)" >
By def Get Board Info. d to communicate
with 4
on the  Programmer "Arduino as ISP* >
Burn Bootloader
= — = :
SCK MOST
- GND
On some Arduinos (Uno,...), pins MOSI, MISO and SCK are the same pins as

digital pin 11, 12 and 13, respectively. That is why many tutorials instruct
you to hook up the target to these pins. If you find this wiring more
practical, have a define USE OLD SIYLE WIRING. This will work even when not
using an Uno. {On an Uno this is not needed).

Rlternatively you can use any other digital pin by configuring
software ('BitBanged') SPI and having appropriate defines for PIN MOSI,
PIN_MISO and PIN_

IMPORTANT: When using an Rrduino that is not 5V tolerant (Dus, Zero, ...} as
the programmer, make sure to not expose any of the programmer's pins to 5V.

Arduino IDE will display “Done burning bootloader” when itis done.
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9.2Using Atmega328

ICSpP
for USB interface

f12C) SCL

(12C) SOA
Interrupt ¥
ntorrupt 0

ICSP for Atmega328

33
g8
JP9 Connector(Cloud PLC) ICSP for Atmega328
GND RST—*| D10 | —MISO VCC+——
—MOSI SCK *5CK MOSl+——

—VCC MISO —— RST

GNDO—I

Burn Bootloader into Cloud PLC

STEP 1: An ISP (In-system programming) programmer is needed to burn bootloader. In this we
will use a Cloud PLC as an ISP programmer. To prepare Cloud PLC as ISP programmer, firstly

we select “ArduinolSP” from the File > Examples menu.
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@ ArduinclSP | Arduino 18,5 - x
File Edit Sketch Tocls Help
Auto Formst CorleT
Archive Sketch
ArduinolSP Fix Encoding & Reload
17/ Bzduin Serisl Monitor CtrlShift+ ~
;i'z:] Serial Plotter CtrbeShift L

BEEil  WiFi101 Firmware Updater

This Board: "Arduino/Genuino Mega or Mega 2560" »ying Arduino pins:
g >
i 14 Processor: "ATmega2560 (Mega 2560)
Port
By def] Get Board Info Bd to communicate
with ¢
on tng Programmer. "USBasp” P AVRISP
Burn Bootloader AVRISP midl
- O S
s wost USBtinylSP
. GND ArduinolSP
ArduinolSP.org
On some Arduinos (Uno,...), pins MOSI, MISO and SCK are thg o UsBasp

digital pin 11, 12 and 13, respectively. That is why many {
you to hook up the target to these pins. you find this 1 Parallel Programmer
practical, have a define USE_OLD STYLE WIRING. This will wi|  ArduinoasISP

using an Uno. (0n an Uno this is not needed).

Arduino Gemma
Alternatively you can use any other digital pin by configui BusPirate as ISP
software ('BitBanged') SBI and having appropriate defines |  Atmel STK300 development board
FIN_MISO and EIN SCK. Atmel JTAGICES (ISP mode)
Atmel JTAGICE3 (JTAG mode)

Atmel-ICE (AVR) v

IMPORTANT: When using an Arduino that is not SV tolerant (]
the programmer, make sure Lo not expose any of the program

STEP 2: Select the Board Arduino/GenuinoUno

ArduinalSP | Arduino 1.8.5 - b
File Edit Sketch | Tools Help
Auto Format CirlsT
Archive Sketch
Arduinalse Fix Encoding & Reload
1 /4 Arduin Serial Monitor Ctrl+Shift+M (o)
: j j ;z'i: Serial Plotter CtrbeShift=L
R WiFi101 Firmware Updater flai=}
This 9 Board: "Arduino/Genuino Una" : A
N Boards Manager..
Get Board Info Arduino AVR Boards
By ded] Arduine Vin
wich IR SRR vy 18] Arduino/Genino Uno
on the  Bum Bootloader

Arduino Duemilanove or Diecimila

MISO °. . 5V {!) Awoid this pin g Arduino Nana
SCK . . MOSI ArduinofGenuino Mega or Mega 2560

Arduino Mega ADK

on some Arduinos (Uno, pins MOSI, MISO ang  /wduinoLeonard

digital pin 11, 12 and 13, respsctively. That i Arduino Leonardo ETH
you to hook up the target to these pins. If yoy Arduino/Genuino Micro
practical, have a define USE_OLD STYLE WIRING.
using an Uno. (On an Uno this is not nesded).

Arduino Esplora

Arduino Mini
Alternatively you can use any other digital pim Asduine Ethemet
software ('BitBangsd') SEI and having appropris Arduing Fio
PIN MISO and PIN_SCK.

Arduino BT
IMPORTANT: When using an Arduino that is not 5V LilyPzd Arduino USB
the programmer, make Sure to not s=xpose any of LilyPad Arduino

Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Moter

Arduino Gemma

uina Uno on COM150
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STEP 3: the Port

& ArduinelSP | Arduino 18,5
File Edit Sketch Tools Help

Auto Format CtrleT
Archive Sketch
ArduinolSP Fix Encoding & Reload
1 // Rrduif  Serial Monitor CtrlShift+
2L COPYE gl Plotter Ctrbe Shift+L
1f yoq
heep:/ WiFi101 Firmware Updater e
This 5 Board: "Arduino/Genuino Uno" >lg the following Arduino pins:
e a Pot ! Serial ports
Get Board Info coms
By def] | SCK are used to communicate
with 4 Programmer. *USBasp' | e found
on the  Bum Bootloader
MISO * SV {!) Avoid this pin on Due, Zero
SCK . - MOSI
. GND
On some Arduinos (Uno,...), pins MOSI, MISO and SCK are the same pins as

digital pin 11, 12 and 13, respsctively. That is why many tutorials instruct
you to hook up the target to these pins. you find this wiring more
practical, have a define USE_OLD_STYLE_WIRING. This will work even when not
using an Uno. (On an Uno this is not nesded).

Alternatively you can use any other digital pin by configuring
software ('BitBanged') SPI and having appropriate defines for PIN_MOSI,
PIN MISO and PIN SCK.

IMPORTANT: When using an Arduino that is not SV tolerant (Due, Zero, ...) as
the programmer, make sure to not expose any Of the programmer's pins to 5V.

STEP 4: Verify and upload the code

D Rl | Aahara 114
Vip |88 Hamch Togh Ml
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STEP 5:0nce the code is uploaded, do the wiring up, goto Tools > Board and choose
“Arduino/Genuino Mega or Mega2560 ” as the board of the target .

E ArduinolSP | Arduine 1.8.5 - X
File Edit Sketch |Tools| Help
Auto Format CarlsT
Archive Sketch
ArduinolSP Fix Encoding & Reload
1/7 Axduin  Serial Monitor CtrlShiftM o)
i x ;T’iz: Serial Plotter Ctrb+ShiftsL
N Z BEERSA WiFi101 Firmware Updater
&|/7 This o Board: "Arduino/Genuino Mega or Mega 2560" 3 4
” ein 1 Processor: "ATmega2560 (Mega 2560)" Boards Manager...
Port Arduina AVR Boards
By def Get Board Info ekt ipo
with g Arduine/Genuine Uno
on thy Pregrammer. "USBazp" " Arduino Duemilanove or Diecimila

Burn Bootloader

Arduine Nano
['* Arduino/Genuino Mega or Mega 2560
Arduine Mega ADK

Arduino Leonardo

On some Arduinos (Uno,...), pins MOST, MISO and SCK are th
digital pin 11, 12 and 13, respectively. That is why many {  Arduino Leonardo ETH
you to hook up the target to these pins. If you find this § J e i)
practical, have a define USE_OLD_STYLE WIRING. This will w¢

Arduino Espl
using an Uno. (On an Uno this is not needed). ruino Esplora

Arduine Mini
Rlternatively you can use any other digital pin by configuj Arduino Ethemet
software ('BitBanged') SET and having appropriate defines Arduine Fio
PIN_MISO and PIN_5CK.

Arduina BT
IMPORIRNT: When using an Arduino that is not SV tolerant (I LilyPad Arduino USB
the programmer, make sure To Not expose any of the program LilyPad Arduino

Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Mator

Arduino Gemma

STEP 6: After that, click on “Burn Bootloader” from the Tools menu, the ISP programmer
will start to burn the bootloader into the target Arduino. It usually takes few minute to
complete burning bootloader.

€ ArduinolSP | Arduing 1.8.5 — X
File Edit Sketch | Tools Help
Auto Format CurlsT
Archive Sketch
ArduinolSP Fix Encoding & Reload
Serial Monitor Ctrl-Shift+ M "
Serial Plotter Ctrl+Shift+ L
WiFi101 Firmware Updater
Board: "Arduino/Genuino Mega or Mega 2560" >fving Arduino pins:
. : 5
in 1  Processor "ATmegaleO (Mega 2560)
Port: "COM21 {Arduine/Genuine Uno)” >
By def] Get Board Info d to communicate
with ¢
on the  Programmer "Arduino as ISP" >
Bum Bootloader
= s
MOST
GND
On some Arduinos (Uno, ...}, pins MOSI, MISO and SCK are the same pins as
digital pin 11, 12 and 13, respectively. That is why many tutorials instruct
you to hook up the target to these pins. If you find this wiring more
practical, have a define USE_OLD STYLE WIRING. This will work even when not
using an Uno. {(On an Uno this is not needed)
Alternatively you can use any other digital pin by configuring
software ('BitBanged') SPI and having appropriate defines for PIN_MOSI,
PIN_MISO and PIN_SCK.
IMPORTANT: When using an Arduino that is not 5V tolerant (Due, Zero, ...) as
the programmer, make sure to not expose any of the programmer's pins to 5V. h
~
v
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STEP 7: Arduino IDE will display “Done burning bootloader” when it is done.

& ArduinolSP | Arduine 1.85 x
File Edit Sketch Tools Help
ArduinolSP
1 |/ aArduinorse ~
2 /4 Copyright (c) 2008-2011 Randall Bohn
3 44 If you require a licenss, sse
4 // http://www.opensource.orq/licen. bsd-1license.php
5|1/
¢ // This sketch turns the Arduino into a RVRISE using the following Arduino pims:
T\
8 // Pin 10 is used to reset the target microcontroller
91/
10 /4 By default, the hardwars SEI pins MISO, MOSI and SCK ars used to communicate
11 // with the target. On all Arduinos, these pins can be found
12 // on the ICSP/SPI header:
134/
144/ MISO *. . S5V (!) Avoid this pin on Dug, Zero...
SCK . . MOSI
crD

On some Arduinos (Uno,...), pins MOSI, MISO and SCK are the same pins as

digital pin 11, 12 and 13, respectively. That is why many tutorials instruct

you to hook up the target to these pins. If you find this wiring more

practical, have a define USE OLD STYLE WIRING. This will work even when not

using an Uno. (On an Uno this is not nesded).

Alternatively vou can use any other digital pin by configuring

software ('BitBangsd') SEI and having appropriate definss for BIN MOSI,

PIN MISO and PIN_SCK.

IMPORTANT: When using an Rrduino that is not 5V tolerant (Due, Zero, ...} as

v

£ the programmer's pins to SV.

the programmer, make sure to ROt expose any

43 www.researchdesignlab.com




Cloud PLC 4.0

Document Version: Cloud PLC 4.0_V1.4

9.3Writing the Code-Atmel Studio

AC-PG-USBASP AVR Programmer

JP9 Connector{Cloud PLC)

—GND
—10SI1
—\VCC MISO-

RST————

nosn 1 |® @] 2 wvce +sv)
GrounD)3 |® @] 4 (TxD)
ReseT)5 |® 9] 6 (rRxD)

sck)7|® @] s (GrouUND)

miso) 12—l 10 (GROUND)

AC-PG-USBASP AVR Connector

SCl———

MISO 9

—— MOSI 1

GND 3

* RST 5

» SCK 7

2 VCC+5V+—

4 TXD

6 RXD

8 GND

10 GND +—

Step 1: Open Atmel Studio, go to file ™ new——> project.

.
| bl ka0 View VAwatx Project Debug Tooli Wedow Help

| ... V3 project
| Open Y1 e

A} Faamgle Project from AS.

CuleShilte§ .

GetStarted  Tools Help

Recent Fles v Welcome  Links and Resources

Recent Projects and Schsions G

e AGE e -

Recent Projects

CE
7] Cloie page afte pesyect load
/] Shaw page on samp

Q 0Emors | i\ 0Warnings | (i) 0Meszages
Description

- ¢ I3

File Line Column  Projest

44

www.researchdesignlab.com




Cloud PLC 4.0

Document Version: Cloud PLC 4.0_V1.4

Step 2: In new project, type the desired file name and click on browse.

Start Page - AtmetStudio

8 {1 sost B E LS EE 2 s
New Project ?
GOCC Erecutable Preject -~ Siow O
Crestes an AVR -0 or AVR/ARM R-be C
prosect
GCC € Seatc Livewry Project (I
| GCC Cos Bretulebie Propect e
BOC Co s St | iy Progect e

w Lisragie Preject o

71 Cosa page dfter progect hoad
/! Show page on mamp

tarme LED Biric
Lacasen o w,{&i:-. néra_Mdme’
Selution neme: LED Bk

Step 3: Go to desktop —>Create new folder—=Select Folder, press OK.

»

1 NewProet
(54 NewDampie Preject rom

£ Open Proge

Recent Projects
W

V] Close page after progect load
] Shaw page on stamup

Q 0k | ) OWrsis | (1)
Description

Start Poge - AlmelStudio

Fle £t View VAWK Projt Dibug Tools Wdow Hilg
bdegl G d B
[ BCANE T ol

R I B |08 17017 R PR

New Project

Project Location n

€ v 1 L ThisPC » Desktop » Incing Atmel v G | Searchinding Amel p Type: C/Che
Crestes an AVR &-5t or AVR/ARM 32-b2 C
Organae v Newlolder e 0 project
A Nme Dale modita Type
& Thi PC
s Deitop No dems metch your searh
' Dacuments

# Downloags
& Masic

= Pictures

3 Videcs

i Local Disk C)
L oral Dk 1)
o Local Dok &)
a Local Disk 72

W Network

Folde | Inding Atmel

[smreue [ | comea

Browse.
Solution iames LED, Blink

——— m

(7)ot ety sckiton

-0

b 3 2

| 1994 olid ot ;-.{:[

1)

Column  Project

[ & _J\ow |
—
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Step 4: Select the device as ATmega 2560 and click on OK.

Start Page - AtmeiStudio

[
Fle €84 View VAwktX Project Debug Tool Wedow Help
E=8) 1 ] K L8] D o S-S [ ] 2 68 s ror
iR AL G iMa|o u b [T Ta T|Ha [F] T 2 o Dl 0 Tool B
Stan Page X L Device Selectic | x|
Device famiy; | A4 560
Nome o500t Memary (Koyres) Data Memary (aytes) EEPROM foyes} Desice infos

Almegaliéd 2%

e

71 Close page after praject load
] Show page on Tanup

Q 0Emors |} 0%armings | (i) 0 Meszages

624 2298

BEETPEERE EIS ey

-~ o Ra|

Description

Step 5: Copy and paste the program and save, go to builc—= build solution, to check for

errorsin program

»
Fie b8t View VAuwtx Projoct Buid  Debug Took Window Help

LED_Blink - AtmeiStudio

+|| [ [so1_port

4 Buid Solution S Cul- L B 2 Oy
Rebuild Solution e 2+ FT
Clean Solution

I W E T e (D4 000 G H ] A A mess@ T Notootseected <IN

SR SO i EE 20603 el e b
s

- o
=

iHE

B LED_ Wik

=

BER\DesktophIncline_Atmefil £D_Blink\LED_BRek\LED_Bink.c

+|@Gof 1 2

Febaild LED Blink
Clean LED Blink
Corfiguration Manager..

Comple
PORE™S Y
while(1)

jck frequency
call delay function

ChileF?

_telay_at(1000);

}

9 Ofmors | j\ Qiarmings | (1] 0 Meszages
Description

46

ww -

File

| & Schution 'LED_Blink' (! project)
4y LED Blink

4 Dependencies

44 Output Files

) LED ke

2 Salution Exploer
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Step 6: If your program has no errors it will show the build window as shown below.

st VoY Swi Brioc B by JToek Window. I

D8 e O ) D19 0 S [ S Moy -] (8 [0100m

» LED_Blink - AtmetStudio

; ( | QSEESa-Ee S 2003 UaaR.
(DR DR YOd im0 b 970 T He | o D5 0| S5 SAmeqili®) | Notoolseeced

¥ L£D Binkc  CAUss\USER\Desktegindine AmehLED_BIk\LED_BRb\LED_ Binkc Wiy
sdefine F_COU 14745600 //setting Clock frequency ]| & Schution LD Bhink' [} preject)
sinclude <avr/io.h> 4y LED Blink
tinclude <util/delay,h>// Lisrary to call delay function @ Dependencies
= it sain(void) 4 Output Files
UORL = @It ) LD Bk
whils(1)
{
PORTE « OxFF; //Turns O A1 LiDs
Melay ns(1000); //3 second delay
PORTEe GuOA} //Turns OFF ALl LEDS 23 Solution Explorer
_elay_ns(1000); //1 second delay
}
} "
1
0N -
(Outpat v 0¥
i Buid R RIS
st nab e e S Sa
Done building oroject "LLD_blirk.coroi®,
Bulld succeeded,
sassssnsns Buile: 1 succoeded or up-to-date, @ falled, 0 scipped avassssase
V
e 3
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10.

11.

Power Supply

Input Voltage

7000 - 7009 12V - 36V

ATTENTION: Recommended to use Meanwell power supplies of 24V 2A

Order Information Table

RDL9000 RDLS001 RDLS002 RDLS003 RDLS004 RDL9005 RDL9006 RDL90O7 RDL9008 RDL9009

T L BB
1 A — ‘ \\
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12. Mounting and Mechanical Dimensions

73,8 _

o

426 Base PCB -

‘J 2,2 'E‘

- -

= Qo IR HE gl (|7
r 146

28

e 18.7 = 158

Clips On Wall Mount Position
Clips On Rail Mount Position
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13. Referencesand Datasheets

1. http://ww1l.microchip.com/downloads/en/DeviceDoc/Atmel-2549-8-bit-AVR-
Microcontroller-ATmega640-1280-1281-2560-2561 datasheet.pdf
http://www.ti.com/lit/ds/symlink/max232.pdf
http://ww1l.microchip.com/downloads/en/DeviceDoc/40001441F.pdf
http://ww1l.microchip.com/downloads/en/DeviceDoc/20005685A.pdf
http://www.ti.com/lit/ds/symlink/Im2576hv.pdf
https://www.vishay.com/docs/83513/tcmd1000.pdf
http://www.analog.com/media/en/technical-documentation/data-sheets/485fm.pdf
http://www.ti.com/lit/ds/symlink/Im317.pdf
http://www.ti.com/lit/ds/symlink/ads1115.pdf

. http://ww1l.microchip.com/downloads/en/DeviceDoc/20005045C.pdf

. https://www.fujitsu.com/uk/Images/MB85RC256V-20171207.pdf

. http://ww1.microchip.com/downloads/en/DeviceDoc/mic811.pdf

. http://wizwiki.net/wiki/lib/exe/fetch.php?media=products:w5500:w5500 ds v106e 1412
30.pdf

14. http://www.analog.com/media/en/technical-documentation/data-sheets/485fm.pdf

15. http://wwi.microchip.com/downloads/en/DeviceDoc/22187E.pdf

16. http://www.ti.com/lit/ds/symlink/xtr115.pdf
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