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List of Supported PLC for the So machine Basic :

e Below PLC Models are supported in only Somachine basic.
e Different PLC models have a different property and communication protocols.

Somachine basic supported PLC Controller List

Sr. No | PLC Controller | Communication Protocol Power Supply | DI DO Al
Rating
1 TM221C16R 1 Serial line ports 100-240 Vac 9 7 Relay 2
2 TM221C16T 1 Serial line ports 24 Vdc 9 7 Source |2
3 TM221C16U 1 Serial line ports 24 Vdc 9 7 Shink 2
4 TM221C24R 1 Serial line ports 100-240 Vac 14 10 Relay |2
5 TM221C24T 1 Serial line port 24 Vdc 14 10 Source | 2
6 TM221C24U 1 Serial line port 24 Vdc 14 10 Shink 2
7 TM221C40R 1 Serial line port 100-240 Vac 24 16 Relay |2
8 TM221C40T 1 Serial line port 24 Vdc 24 16 Source | 2
9 TM221C40U 1 Serial line port 24 Vdc 24 16 Shink 2
10 TM221CE16R 1 serial line & 1 Ethernet port | 100-240 Vac 9 7 Relay 2
11 TM221CE16T 1 serial line & 1 Ethernet port | 24 Vdc 9 7 Source | 2
12 TM221CE16U 1 serial line & 1 Ethernet port | 24 Vdc 9 7 Shink 2
13 TM221CE24R 1 serial line & 1 Ethernet port | 100-240 Vac 14 10 Relay |2
14 TM221CE24T 1 serial line & 1 Ethernet port | 24 Vdc 14 10 Source | 2
15 TM221CE24U 1 serial line & 1 Ethernet port | 24 Vdc 14 10 Shink 2
16 TM221CE40R 1 serial line & 1 Ethernet port | 100-240 Vac 24 16 Relay |2
17 TM221CE40T 1 serial line & 1 Ethernet port | 24 Vdc 24 16 Source | 2
18 TM221CE40U 1 serial line & 1 Ethernet port | 24 Vdc 24 16 Shink 2
19 TM221M16R/G | 2 serial line port 24 Vdc 8 8 Relay 2
20 TM221M16T/G | 2 serial line port 24 Vdc 8 8 Source |2
21 TM221M32TK 2 serial line port 24 Vdc 16 16 Source | 2
22 TM221ME16R/G | 1 serial line & 1 Ethernet port | 24 Vdc 8 8 Relay 2
23 TM221ME16T/G | 1 serial line & 1 Ethernet port | 24 Vdc 8 8 Source |2
24 TM221ME32TK | 1 serial line & 1 Ethernet port | 24 Vdc 16 16 Source | 2




New Project In Somachine

e Create new project as per attached image and select PLC version, which you have require in
your project.
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‘/ No selected device | g Program error(s) detected

Configuration

© Messages {lQ ¥ M221 Logic Controllers
LTI yControler 221168/

IX Digital inputs

> Digital outputs

BX Analog inputs

Reference Power supply C

TM221M16R/G 24 Vdc
TM221M16T/G 24 Vdc
TM221M32TK 24 Vdc
TM221ME16R/G 24 Vdc
TM221ME16T/G 24 Vdc

=123 High Speed Counters
10 Bus
SL1 (Serial line)
& Modbus
@ = SL2 (Serial line)
@ Modbus

TM3 Digital I/O Modules
TM3 Analog I/0O Modules
Messages TM2 Digital I/0 Modules

TM2 Analog I/O Modules

v v v v v v

TM3 Expert I/0 Modules
M221 Cartridges

Device description De stion

TM221M16R (screw), TM221M16RG (spring) TM221ME32TK

8 digital inputs, 8 relay outputs (2 A), 2 analog inputs, 2 serial line ports, 24 Vdc power supply controller with removable (HE10)

terminal blocks 16 digital inputs, 16
source transistor
outputs (0.14), 2
analog inputs, 1 serial
line port, 1 Ethernet
port, 24 Vdc power
supply controller with
HE10 connectors.

Power supplied to
the 10 bus
4 > -

Controller Selection in Somachine Basic

See Image and select PLC as you have require, Simply Drag and Drop PLC controller from the
right side (TM221 Controller)

Below the TM221 controller selection block, you are choose your extended cards/Modules
(like : Analog Modules, Digital Modules, RTD modules)
e As per image double click on Serial/Ethernet port.




Programming Section in Somachine Basic :

e Double Click on Yellow indicated mark as per image (Programming)
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;Q\ Program error(s) detected
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8 [ MyController (TM221CE40T)
[X Digital inputs
> Digital outputs
X Analog inputs
=123 High Speed Counters
I Pulse Generators
5= I0Bus
8 [ Module 1 (TM3DI16K)
IX Digital inputs
B8 [} Module 2 (TM3DQ16TK)
I Digital outputs
o=} '
@ Modbus TCP
@ EtherNet/IP adapter
@ = SL1 (Serial line)
& Modbus

Ethernet

Device name
O IP address by DHCP
O IP address by BOOTP
(@ Fixed IP address

IP address

Subnet mask

Gateway address
Transfer Rate
Security Parameters
|_7_1 Programming protocol enabled
[¥) EtherNe/IP protocol enabled
[¥) Modbus server enabled

|] Auto discovery protocol enabled

> M221 Logic Controllers
v TM3 Digital /O Modules

Refel

TM3DM8R/G 4 x 24 Vdc
TM3DQ16R/G 0

TM3DQ16T/G 0
TM3DQ16UK 0

TM3 Analog I/O Modules
TM2 Digital I/0 Modules
TM2 Analog I/O Modules
TM3 Expert I/O Modules
M221 Cartridges

v v v v v

TM3DQ16TK
16-channel, 0.1A
source transistor
outputs expansion
module with 1
common line and
HE10 connector.
Consumption on the
10 bus
5V

20 mA 16 m#

Programming Section in Somachine Basic

e This section only for the development of the PLC Logic.

e You need to developed your Logic as you have require for the project.
Create POU’s on “Tasks” Tab for the development of the PLC Logic, On each POU have created

multiple Rungs

Example :

e Here one input channel configure for the Motor running command.

o  While %I0.0 getting from the Push button (Start) then PLC generated output %Q0.0 for the
motor running.
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Programming Example in Somachine Basic

e On left side you have got two Tab “Tasks and Tools”.

e Inthe Task tab you have get a PLC POU’s and their Rungs.

e |nthe Tools tab you have get a PLC controller tools,
1. Error Messages

Animation Tables

Memory Objects

System Objects

|0 Objects

Networks Objects

Software Objects

PTO Objects

. Drive Objects

10. Communication Objects

©END U A WN

e Herein the Tools Tab you get a various tools of the PLC Controller




Somachine Basic — Logic Development Part
Programming Window is only for the development of Logic

Only Ladder and Instruction list option available for the development of the PLC Logic.

e You have two option are there for the PLC Logic development.
1. Ladder and
2. Instruction List

e As per attached image you can select LD/IL easily.
e Go to Programming section and add rung.

e See image one input channel configured in the LD and operate one Output.
e  %I0.0 is Eternal channel of the PLC Input Card,
e  %Q0.0 External Channel of the PLC Output Card.

--
~
(%)

Sample of the Input Channel and Output Channel

e As per attached image you can develop your Logic here.
e One more example attached in the image.

56MFO := INT_TO_REAL(3%:MWO0)
%MFQ := INT. EAL(3:MWO

 ——

Sample of the Operational Block

e While %MO bit actuated then %MWO value convert from INT to Real Value and Move result in
%MFO.




Memory Addresses of the PLC :

e TM221 Controller have supported %M, %MW, %MF, %MD memory addresses for the
communication.

Sr. No. INT / Word Double INT / Word FLOATING
1. %MW %MD %M %MF
2. %KW %KD %KF

e As per attached Addresses Sheet you can able to transfer data from PLC to SCADA or HMI or
Other.

PLC Memory Internal Addresses for the data Transfer :

%MW : Memory Word of the internal Address
%M  : Memory Bit of the internal Address
%MD : Memory Double of the internal Address
%MF : Memory Float of the internal Addresses

PLC Memory Constant Addresses : ‘

e %KW :Constant Word of the Controller Address
e %KD :Constant Double of the Controller Address
e %KF :Constant Float of the Controller Addresses

Constant Word only for the passing constant values in the particular Address

e PLC Address Mapping require as per the standard format, as per their standard format
you can transfer data values to the other devices.

Sr. No. Memory Word Modbus Addresses
1. %MWO0 40001
2 %MW1 40002
3. %MW2 40003
4 %MW3 40004

e PLC Controller can be transmit the data on this standard format and you can show PLC
values on MODSCAN.
e You have require to create a Excel file with the PLC Address Mapping as per PLC Logic.




PLC Operational Block :

e |nthis operational block you have write your

operation, %MFO := INT_TO_REAL(3%:MWO0)

S AACH - T T REA LAY
- U -

. . — |\ J I\ X L.z-.’\' Wwy)
e Like : Move statement, Conversion Statement sMFQ := INT_TO_REALC: ‘

e |n operation block example, One Memory
Word value converted from the INT_TO_REAL
and move in one Memory floating address.

Comparison Block :

> Comparison block used for the comparing both values
and actuated bit on output coil.
> Here in this example %$MW100 is less from %MW200

%MW100 < %cMW200

EMW100 < SeMW200

v

—| : —

Then output coil generated.

Ladder Configuration Tools :

» Ladder logic development tools

23.3+5- M [N/ 2 A (@B - - OO0 e &9 0-

[ ~
> Almost all the tools available in the Somachine Basic software. L _{%
» NOT, OPEN, SHORT,...etc. Available for the configuration of the Ladder logic.
-{OIIIP
) e OQutput Coil
- ?ﬂ? L
4 ¢ k| ek e e Ladder NO, NC, Rising Pulse, Falling Pulse Xy
ENOCN
LD =IL e Conversion fromLDtoILorILto LD —»




READ_VAR Block Configuration :

» Read_Var Function block use for the data capturing from the Modbus RTU / Modbus Ethernet
protocol.

e If you have some slave devices like : Weighing indicator, Kettles,...Etc. for the data reading then
you have to require Read_Var function for the capturing data.

e This data have get on Holding Register, Input Register, Input Status and Input Coil Format.
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Send Receive Message
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READ_VAR CONFIGURATION

e First you have select Read_Var Function block from the Ladder configuration Tools.
e As per attached image trigger to Execute bit of the Read_Var function.

e Done bit indicate, Slave device respond or Not.

e Configure your parameter as per require in Read_Var property.

e Link : Serial or Ethernet Protocol

e Id:Slave ID

e ObjType : Holding Register, input Register, Input Status, Input Coil.

e First Obj : First object that you have to read data from the Slave device

e Quantity : Quantity of the read data from first object




MODBUS Serial Configuration :

Here are a two configurations

First One Second One

(=] SL1 (Serial line) = SL1 (Serial line)

Modbus

SL1 (Serial Line) Configuration Modbus Configuration

SL1 (Serial Line) Configuration
L ' e Click on SL1 (Serial Line) Configuration
° SU (Se”al Ime) e Then you have an option for the MODBUS, ASCII,

TMH2GDB and Modbus Serial 10 Scanner.
()
= MOdbUS e Choose what you have configure in Serial Connection.

Modbus Serial line Configuration

e You can select as you have require and configure
based on selection of communication.

Senal line configuration

e On all the option you have require to configure some Frotoce! Modous =
basic options : P
1. Baud Rate R HAGOB
2. Parity Baud rate Modbus Serial I0Scanner
3. Data Bits
4. Stop Bit
5. Physical Medium




10 Scanner Configuration

e Select the 10 Scanner in Serial line as per below attached image.

Serial line configuration ° Select Modbus Serial I0OScanner

Drot Sett In Protocol Settings.
e Change Serial line Settings as

Protoco Modbus Serial |IOScanner ~ per requirements.

Modbus
Seria e Setlings ASCII
TMH2GDB

Baud rate Modbus Serial IOScanner

Serial Line Configuration

e Here, Standard settings are done, Serial line configuration

Baud rate : 9600 .................................................. 2

L . Protocol i Modbus Serial I0Scanner
2. Parity :None 0
3. Databits :8
4. StopBit :1 wenal inc setungs
5. Physical Medium : RS-485 Baud rate 9600 =
Parity None =
e APPLY Changes. ,
Data bits
Stop bits 1 -

Physical medium
(®) RS-485

Polarization
() RS-232

Serial Line Setting




10 Scanner Configuration

@ = SL1 (Serial line) e Click on Modbus Serial 10 Scanner

Modbus Serial IOScanner

Modbus Serial I0Scaner

e As per attached image you have get a one page for the Adding Slave devices in 10
Scanner.

Modbus Serial I0Scanner

Transmission mode @ RTU (O ASCI Response timeout (x 100 ms) 10
Time between frames (ms) 10
(® Drive | ATV12 ~ | (O Others Add
D Name Address Type Slave address  Response timeout (x 100 m Reset variable n
4 »

Modbus Serial 10 Scanner

O Drive (® Others Genencdev:cev Add

D Name Address Type Slave address  Response time yut (x 100 m Reset variable n

Select Other and Generic device and add

Device Settings




O Drive

Name Address Type
Device 0 Generic device
Device 1 Generic device

(® Others | Genericdevice ~|| Add |

Slave address | Response timeout (x 100 m Reset variable In
1 10

2 10

| Apply | | Cancel |

Slave Devices Added in Device Settings

As per attached image simply click on Add button and give a slave ID of the Slave device.
Simply add slave devices in 10 Scanner with the particular slave ID and Apply changes.




e While you have not configure ETH or SL 1 that time you got a ERROR as per attached

image.
Read Var properties
Used Address Symbol Link Id Timeout ObjType FirstObj |Quantity IndexData Comment
u 84  %READ_VARO 3-ETH1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 1 0
1-sL1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 0 1 0
1-sL1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 0 1 0
1-sSL1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 0 1 0
1-sL1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 0 1 0

Cancel |

READ_VAR Configuration

e After configuration of the ETH or SL 1 for the Slave device then READ_VAR configured
completely.

Read Var properties

Used Address Symbol Link d Timeout ObjType FirstObj | Quantity IndexData Comment

0 [Mbs 0x03 - Read mult. words (holding reg.)]

0 0[Mb Read mult. words greg)) 0 1 0

AR2 2-5L2 100 0[Mbs 0x03 - Read mult words greg)] 0 1 0
READ_VAR3 - EHl 100 0 [Mbs Oxi Read mult words (holding reg.)] 0 1 0
READ_VAR 1-SL1 1 100 0 [Mbs 0x03 - Read mult. words (holding reg.)] 0 1 0

READ_VAR Configuration

> Here are a two option are available for the reading data in PLC.
1. Serial Communication
2. Ethernet Communication

> For SL1 communication select SL 1 then go to the
Configuration page and select SL1 Serial.
3 - ETH1 > This protocol through data will be captured from the Slave device.

» Make a cable for the Modbus Serial RS-485 or RS-232 and connect with controller.

» Connect Slave devices serially with controller and configure READ_VAR Function block as per
connected slave devices.

» After Configuration of READ_VAR Function Block, Apply and download program.




MODBUS Ethernet Configuration :

»  Here are a two option are available for the reading data in PLC.
1. Serial Communication
2. Ethernet Communication
»  For the Ethernet connection you have require to select ETH 1.
»  For ETH 1 communication select ETH 1 then go to the configuration
Page and select ETH 1 Serial.

3 EI_H1 >  This protocol through data will be captured from the Slave device.

1-SL1

2-5L12

-

» Connect RJ 45 pin Ethernet cable with the controller.

» Connect Slave devices on Ethernet based and data will be transfer using IP Address, Configure
READ_VAR Function block as per connected slave devices.

» After Configuration of READ_VAR Function Block, Apply and download program.

8 @ ETH1 » Go to Configuration Page and select Modbus TCP.
[B Modbus TCP > Configured IP Address of the slave devices.
@@ EtherNet/IP adapter » This Added IP based, READ_VAR Function block configured and

Captured data from the slave devices.

Modbus TCP

Address 0 . 0 . 0 . 0 Add
UnitID 255
t registers (%IWM Connection timeout (100 ms) 100
Index  Address UnitID Connection timeout (100 n

(x) 1 192.168.0.150

(%]
w
w

100

Modbus Slave devices connection




o Added all the slave devices IP Addresses and configure in READ_VAR Function block.

Example :

Ethernet / RS-485 Communication

1. Drum Filling Machine
2. Kettle Weighing Indicator

e You can easily connect all the Slaves devices using RS-484 or Ethernet communication.

WRITE_VAR Configuration :

e WRITE_VAR function block configuration, Same as READ_VAR function block configuration.

%EMO %M1
| Execute [ Done r 3
i SWRITE_VAR (

IN. Llink1-SL1
Id: 1
Timeout: 100 sym
| |Abort ObjType: 0 [Mbs 0x10 - Write muit Busy w2 )
FirstObj: 0 {
Quantity: 1
IndexData: 0
OUT CommError: 0 o
OperError: 0 Aborted - O
%M4
Error - p
@

WRITE_VAR Function Block Configuration

e While you have not configured Ethernet slave device’s in configuration tab then you got a RED
mark as per below attached image.

Write Var properties

Used Address Symbol Link Id Timeout ObjType FirstObj |Quantity IndexData Comment =
u &4 %WRITE_VARO 3-ETH1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
9 _VAR 1-SL1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
2 1-sSL1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
1-sL1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
TE_VAR4 1-SL1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0

Cancel

e Go to the configuration page and configure Ethernet device the after select ETH 1 on
WRITE_VAR, RED indication easily remove and able to do apply on changes.




e Here on Ethernet
e Configuration one Ethernet Address on
Ethernet configuration page.

e Now, Go to the READ_VAR Function block iddeess 0 J- [0 ]-[0 -0 ] |(uhddy
and select ETH 1. Unit ID i
Connection timeout (100 ms) 100
Index | Address UnitID | Connection timeout (100 n
)1 1921680100 255 100

Ethernet Configuration on configuration Page

Write Var properties

Used Address Symbol Link Id Timeout ObjType FirstObj | Quantity IndexData Comment
u A4 %WRITE_VARO 3 - ETH1 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0
%WRITE R1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 0
1-s11 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
1-s11 1 100 0 [Mbs 0x10 - Write mult. words (reg.)] 0 1 0
. AIRITC =¥] 1_<11 1 100 O A dbe OhA0 \leito sauld suocde fean )l a 1 n ~ -

| Apply Cance

WRITE_VAR Configuration

e See, here ETH 1 selected and also APPLY button enable for the save configuration.




