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Mega_Link 2

APPLICATION NOTE ANO35
Using Modbus for PLC to PLC
Register Transmission

Summary

In addition to transferring ‘Real-World’ physical data, Mega_Link can also interface directly to
a PLC via the COM3A/3B serial port using the Modbus RTU protocol.

This can be done at both the Basestation and Outstation and therefore a Mega_Link 2 458 MHz
licence free Radio, 4G or Ethernet TCP/IP link can be used to transmit register contents from
PLC to PLC.

This document outlines examples of how this can be performed.

This document assumes a PLC with Modbus RTU style of communications and covers either
Master or Slave modes.

This document does not offer specific details of any particular PLC manufacturer/types and
instead uses commercially available Modbus RTU simulation software to demonstrate typical
PLC operation.

Please contact us for example configuration files, simulation files and technical support.
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1. Introduction

1.1 Modbus RTU

Many PLCs have the ability to communicate with other devices via a Modbus RTU serial link. This is generally
done at one of two electrical interface standards — RS232 or RS485. The PLC manufacturer also defines the
protocol (language) used for communication. The device to which it is linked, along with the data rate and format
must match this.

The Modbus RTU protocol operates on a master/slave basis, whereby a master device can ‘talk’ to one or more
slaves. All communication is instigated by the master, and each slave responds only to the commands addressed
to it.

Mega_Link 2 has been designed to interface using Modbus RTU. The COM3A/COM3B serial interface port is
included within each Mega_Link 2, and is named Fieldbus/Bus_Link to signify that it is a general-purpose port
for communication with various PLC busses. It can be configured to operate using the Modbus RTU protocol in
either master or slave mode, in various different data rates and serial format, and can use either RS232 or RS485
signal levels.

1.2 Example Demonstration Process

Commercially available software called Modbus Poll is used to simulate a PLC working as a Master and Modbus
Slave will be used to simulate a PLC working as a Master.

These are available from:

https://www.modbustools.com/modbus_poll.html

https://www.modbustools.com/modbus_slave.html

1.3 Overview of this document

This document gives examples of how to transfer 24 register values between two PLCs in both directions.

Three examples are described in sections 2, 3 & 4 of this document covering arrangements with different
combinations of Master and Slave as shown.

Master Slave Slave Master
Basestation Outstation #10
] UHF Radio or 4G or IP
._.-( .......................... )_,__.
Modus RTU Modus RTU (2]
RS232 RS232
Mega_Link 2 Mega_Link 2 PLC2
Slave Master Slave Master
Basestation Outstation #10
=] '._._(......E’.“.F.F.‘i"i”.".‘:'.“.‘f.".'."f...>-._¢
; Modus RTU Modus RTU
RS232 RS232
PLC1 Mega Link 2 Mega_Link 2 PLC2
Slave Master Master Slave
Basestation Qutstation #10
‘IIH‘.
{( UHF Radio or 4G or IP 5
- Modus RTU

RS232
PLC1 Mega_Link 2
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2. Register Transfers Between PL.C1 (Master) and PL.C2 (Master)

2.1 Overview

This example shows how to transfer 24 Registers from PLC1 to PLC2 and 24 Registers from PLC2 to PLC1 when
both PLCs are set up as Masters and the Basestation and Outstation #10 Mega_Link 2s are set in slave mode.

Master Slave Slave Master
Basestation Outstation #10
p —IETeE ! .
; UHF Radio or 4G or IP :
Modus RTU Modus RTU |
RS232 RS232
PLC1 Mega_Link 2 Mega_Link 2 PLC2

24 Registers from PLC1 to PLC2

24 Registers from PLC2 to PLC1

2.2 Mega Link 2 Configurations

2.2.1 Basestation (Slave mode) Configuration
The Basestation is configured as a Slave using COM3 (RS232) with Slave address = 1.

In this example the Basestation data routing configuration is trivial. Just the basic comms fail lines are required.

e
.‘0‘

Outstation 10 Comms Fail Alarm -> Local Digital Output 8
Outstation 10 Comms Fail Alarm -> Outstation 10 Digital Output 8

Global Configuration >

Data_Link options:

[V Basestation

Station address 0

System Address Base-Station:
0 Normal Outstation:
Scanning window 0 LA
Bus_Link settings: 10 secs
Protocol |ModBus RTU + Port |COM3(RS2. v Retries 5
Bus_Link scanning options: ez 0
" Master @ Slave Low Power Outstation:
Scan Rate 15 mins
Scanning interval [1p secs Slave address Scanning window =
Error back-off 1 g 10

delay 0 scans

Receive timeout {200 ms

: : Ports Used
Marimumn retries [ﬁ
sl l5— Primary Port COM1 A4

Secondary Port  |None v
Default Cancel

2.2.2 OQutstation #10 (Slave Mode) Configuration
The Outstation #10 is configured as a Slave using COM3 (RS232) with Slave address = 1.

In this example the Outstation data routing is simply the basic Comms Fail output value on comms fail action.
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%+ DCD1.dcd

Value on Comms Fail = 0

<> Local Digital Output 8

Global Configuration

r~ System Address

—

i~ Data_Link options:

[ Basestation
10
- Base-Station:

Normal Outstation: -

Station address

0 a
Scanning window s
|1 0 secs

i~ Bus_Link settings:

Receive timeout  [200  ms

Maximum retries |5

Protocol [ModBus RTU v | Pott [COM3(RS2 > | Retries |5
Bus_Link scanning options: B I0
" Master @& Slave -~ Low Power Outstation:
Scan Rate [5 mins
Scanning interval [1g secs Slave address Scarning window [T secs
Error back-off 1
delay 0 scans

~Ports Used =
Primary Port

Default

o]

Secondary Port I None v

|COM1 =]

Cancel

2.3 PLC1 (Master) to PL.C2 (Master) Direction

2.3.1 PLC1 to PLC2 Operation

In this example Modbus Poll is used to simulate the PLC1 (Master) at the Basestation on the left and another
instance of Modbus Poll is used to simulate PLC2 (Master) at the Outstation #10, on the right of screen grab.

The Modbus Poll on the left, simulating PLCI1 is used to write 24 register values into the Basestation with
destination starting address #88 by means of the “16 Write Multiple Registers” command. In this example the

data values to be written are 1201, 1202, 1203

1224.

The Modbus Poll on the right, simulating PLC2 is used to read out 24 register values from the Outstation #10 at
starting address #88 by means of the “03 Read Holding Registers (4x)” command. In this example shown the data

Functions Display View Window Help

values which are read out and displayed are 1201, 1202, 1203...... 1224, as expected.
1) Modbus Poll - BS Write 24 Regs D9Feb26.mbp - O x 24 Modbus Poll - 0510 Read 24 Regs 09Feb26.mbp
File Edit Connection Setup Functions Display View Window Help File Edit Connection Setup
DEEE| X | T[E 27 0506151617 22 23|Tc o, BW| 7 W D@ & X |7 |= 2110506
BS Write 24 Regs 09Feb26... | o | B |[ 52 | 0510 Read 24 Regs 09Fe... [ = |[ (= ][5 ]
[Tx = 3868: Err = 176: ID = 1: F = 16 Read/Write Definition X Tx=3570: Er=137:ID=1:F=03: SR
Name oopss | SavelD: [ ] | Name| 00088
0
3 Function: |16 Write Multiple Registers | | Cancel | g L
8 1202 89 1202
— Address made —
20 1203 A lac 20 1203
| = ex |
a1 1204 Kl 1204
92 1205 Address: -m PLC address = 40089 92 1205
93 1206 a3 1206
94 1207 St Kl 1207
95| 1208 Scan Rate: [ms] 95| 1208
96| 1209 Dish® 0 96 1209,
97| 1210 24 £ 97, 1210
98| 1211 - 1211
99| 1212 1212
100 1213 1213
101 1214 1214
pE 10 20 50 100 Fitto ti
102) 1215 LT I e e 1215
103| 1216 [ Hide Name Columns [JPLC Addresses (Base 1) 103] 1216
104] 1217 [ Address in Cell [JEnron/Daniel Mode [ 104] 1217
105, 1218 10| 1218
10| 1219 feqicel  106| 1219
107] 1220 2l 107 1220
108] 1221 |Only read functions ‘ 108] 1221
109 1222 ol 109) 1222
10| 1223 | 110] 1223
11 1224 1| 1224
For Help, press F1. Port 19: 5600-8-N-1

1516 17 22 23 | TC 2 & | 7 W2

Read/Write Definition

Slave ID: EI

Function: 03 Read Holding Registers (4 v | |

Address mode

@®bec  OHex

Address: m PLC address = 40089
Scan Rate: [ms]

Disable
[ readwrite Disabled

[y

[ isabie on error | ReadWirts Once |
View

Rows

Ow QO Qs Q100 @Fitto Quantity

[ Hide Name Columns
[J address in Cell

[JrLC Addresses (Base 1)
[Jenron/Daniel Mode

Request

RTU

‘0103005600180013 |
ASCI
‘mmmmmmw%%mmn%mﬁwm |
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2.3.2 Explanation

The address of the registers corresponding to Outstation #10 is starting address 80 and these physically exist in
Outstation #10. The next block of 8 registers is address 88, these are virtual registers and these actually correspond
to Outstation #1 1. For the transfer of 24 registers a further two blocks of 8, i.e. Outstation #12 and #13 are utilised.

The Basestation is already polling Outstation #10 because of the comms fail data routing and writing 24 registers
into Basestation with output destination address 88 therefore automatically causes the Basestation to also poll
virtual Outstations #11, #12 and #13, via Outstation #10.

Here is the “D” command in diagnostics at the Basestation:

10
9:08 TX 01 1A 00 00 BA OC 0O 9B 09 EB 51
Tlme out sat_to.4700ms.
Primary comms rcvd pkt
10:49:10 RK: 01 16 00 OA 00 0D 7F
2800ms left. Good reply.

1 sec to next _poll.

Uutstatlon

11
TX: 01 1R 00 00 0B 9B 89 C7 F7

3000ms left. Good reply.

1 sec to next.noll.

Outstation: 12
10:49:28 . TX: 01.4A 00 00 OC 9B 09 07 2B
Time-out set to 4700ms.
Primary comms rcvd pkt
10:49:30 RX: 01 16 00 OC 00
3000ms left. Good reply.

1 sec to pewit—pall.

Outstation: 13
10:49:38 I 01710 00 00 BD OC 00 9B 09 DB 9C
Time-out set to 4700ms.
Primary comms rcvd pkt
10:49:40 R¥: 01 16 00 0D 60 0D 00
2800ms left. Good reply.

secs
Scanned 4 Outstations with 0@ failures

Here is the OR (Output Registers) diagnostics command at the Basestation (the database of the system states).

You can see that the data 1201, 1202, 1203....1224 is being sent to Outstation Output registers starting at address
88.

OUTPUT REGISTERS
If analogues not 0..20mA, scale as necessary
Reg Block

No. No. S 6 1
: 0dBm ©0.00mA ©.00mA

OO~~~ WNO-D

-18dBm 0.00mA 0.00mA
1206 1207 1208 B
1214 1215 1216 B
1222 1223 1224 B
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Here is the OR (Output Registers) diagnostics command at the Outstation #10.

You can indeed see that the data 1201, 1202, 1203....1224 has been successfully sent to the Outstation Qutput
registers starting at address 88, ready to be read out by PLC2.

OUTPUT REGISTERS
[f analogues not 0..20mA, scale as necessary

Reg Block
No. No.

0:
1:
2:
3:
b:
S:
6:
1:
8:
9:

-78dBm ©0.00mA 0.00mA
1203 1204 1205 1206 1207 1208 B
1211 1212 1213 1214 1215 1216 B
1219 1220 1221 1222 1223 1224 B

2.3.3 Basestation (Slave) Modbus Eavesdrop

Running “B” diagnostics command on the Basestation (Slave mode) shows the following:

10:50:29 RX: 01 100058 00 18 30 04 B1 04 B2 04 B3 04 B4 04 B5 04 B6 04 B7 04 B8 04 B9 04 BA 04 BB 04
BC 04 BD 04 BE 04 BF 04 C0 04 C1 04 C2 04 C3 04 C4 04 C5 04 C6 04 C7 04 C8 FE 21 Preset multiple
registers 88..111

10:50:29 TX: 01 1000 58 00 18 41 DO
10:50:30 RX: 01 04 00 58 00 18 71 D3 Read input registers 88..111

10:50:30 TX: 0104 3008 3508 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08 40 08 41 08 42
08 43 08 44 08 45 08 46 08 47 08 48 08 49 08 4A 08 4B 08 4C A9 4E

2.4 PLC2 (Master) to PL.C1 (Master) Direction

2.4.1 PLC2 to PLC1 Operation

The Modbus Poll on the right, simulating PLC2 is used to write 24 register values into Outstation #10 with
destination starting address #88 by means of the “16 Write Multiple Registers” command. In this example the
data values to be written are 2101, 2102, 2103...... 2124.

The Modbus Poll on the left, simulating PLC1 is used to read out 24 register values from the Basestation from
starting address #88 by means of the “04 Read Input Registers (3x)” command. In the example shown, the data
values which are read out and displayed are 2101, 2102, 2103...... 2124, as expected.
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File Edit Connection S ctions Display View Window Help File E setup _ Functions Display View Window Help
B DEH&| x| 05 06 15 16 17 22 23| TC =l || 7 W2 fHo=EES x| | 71|05 0615 16 17 22 23| TC 2 (B[ 7 W2
I s @ =] ~ [ ===
1 =
ITx = 3923 Er = 161:ID = 1: F = 04: S = B T T T F TS g
Resd/Wiite Definition X |[Tx=3639 Em=137.1D = 1:F = 18. SR -
Slave ID: 1 oK
MName 00088 N 00088
. ame
Function: | 04Read Input Registers (3x) Cancel 88 2101 S EI /_/
a3 2101
Address mode 80 2102 Function: | 16 Write Multiple Registers ~ Cancel 2 2102
— 0
@Dec  OHex 90 2103 Address mode oo 2103
91 2104 @®Dec  ()Hex a1
Address: | 88 PLC address = 30089 B 105 = * 9] 2104
- - 92 2105
Address: 83 PLC address = 40089 ==
Quantity: | 24 ;31 3 gi %3 2106
i — - Quantity: | 24 94 2107
Scan Rate: | 1000 ms] Apply a5 2108 . | 2108
Disable 9 2109 Scan Rate: [ms] Apply — s
] Read/rite Disabled 97 2110 Disable ﬁ 2109
=k 7 2110
[ Disable on error feih T ag 211 ﬁeéd/\"/ﬂlomsa%d f o~ i 21 10
m
e - 24 Registers from-PL{2 to PLC1 2"
Rows 100] 2113 ﬁ 2113
Ow Oz Oso (100 @ Fit to Quantity 101 2114 [hirs _1 o1 14
102 2115 & @ i 2
[JHide Mame Columns [JPLC Addresses (Base 1) Bl T Ow Om Qs (100 @Fittoquantity 102 2115
[ address in Cell ] Enron/Daniel Mode Eo| g [[JHide Name Columns [JrLc addresses (Base 1) 103 2116
105 2118 [ Address in Cell [ Enron/Daniel Mode ﬂ 2114
Request — 105 2118
106 2119 |
RTU E = ; Request 106 2119
|UlU4UU§SUU 1871D3 | $ i RTU 107| 2120
ASCII 108 2121 | Only read functions | 108 2121
EEEEEEEEEEEREE TN I i N2 Ascr 109 2122
110 2123
m 2124 | | -9 e
uﬂ — 1k 2124

2.4.2 Mega Link 2 Configuration

There are no further data routing entries required for sending 24 registers in the opposite direction, i.e. PLC2 to
PLCI because this is taken care of by the symmetric nature of polling data in both directions.

2.4.3 Explanation
Here is the IR (Input Registers) diagnostics command at the Outstation #10.

You can see that the data 2101, 2102, 2103....2124 is being written into the Input registers starting at address 88.

INPUT REGISTERS
[f analogues not 0..20mA, scale as necessary

Reg Block
No. No.

OO~~~ W=D

11.93V  -79dBm 0.38mA 0.35mA
2104 2105 2106 2107 2108 B
2112 2113 2114 2115 2116 B
2120 2121 2122 2123 2124 B
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Here is the IR (Input Registers) diagnostics command at the Basestation (the database of the system states).

You can see that the data 2101, 2102, 2103....2124 has successfully been transferred over to the database of Input
registers starting at address 88, ready to be read out by PLC1 using the read input registers command.
NP

Reg Block
No. No. 9 6 1
: -75dBm 9.29mA 18.43mA

0:
1:
2:
3:
&:
9:
6:
1:
8:
9:

-69dBm 0.38mA 0.34mA
2104 2106 2107 2108 B
2112 2114 2115 2116 B
2120 2122 2123 2124 B

2.4.4 QOutstation 10 (Slave) Modbus Eavesdrop

Running “B” diagnostics command on the Outstation #10 (Slave mode) shows the following:

10:52:14 RX: 01 03 00 58 00 18 C4 13 Read holding registers 88..111

10:52:14 TX: 01 03 3004 B1 04 B2 04 B3 04 B4 04 B5 04 B6 04 B7 04 B8 04 B9 04 BA 04 BB 04 BC 04 BD
04 BE0O4BF 04 C004 C104C204C304C404C504C604C704C8D8F7

10:52:16 RX: 01 10 00 58 00 18 30 08 35 08 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08 40
08 41 08 42 08 43 08 44 08 45 08 46 08 47 08 48 08 49 08 4A 08 4B 08 4C 0D 09 Preset multiple registers
88..111

10:52:16 TX: 01 100058 00 18 41 DO
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3. Register Transfers Between PL.C1 (Slave) and PL.C2 (Master)

3.1 Overview

This example shows how to transfer 24 Registers from PLC1 to PLC2 and 24 Registers from PLC2 to PLC1 when
PLCI is set up as a Slave and PLC2 is set as a Master and the Basestation is working in Master mode and
Outstation #10 is working as a slave like before.

Slave Master Slave Master
Basestation Outstation #10
UHF Radio or 4G or IP e
4—>-(IIIIIIIlllllllllllllllllll>-—’ :.7.
Modus RTU Modus RTU '
RS232 RS232
PLC1 Mega_Link 2 Mega_Link 2 PLC2

24 Registers from PLC1 to PLC2

24 Registers from PLC2 to PLC1

3.2 Mega Link 2 Configuration Files

3.2.1 Basestation (Master mode) Configuration

The Basestation is configured as a Master using COM3 (RS232).

el

Outstation 10 Comms F ail Alarm -> Local Digital Qutput 8

Oiieia . ) . o

Bus_Link Add 1 *Reg Output 100 - 123-> Dutstation 10 Analogue Output 3 - 26
Outstation 10 Analogue Input 3 - 26 -> Bus_Link Add 1 *Reg Output 200 - 223

Global Configuration X

Data_Link options:

[V Basestation

Station address IIZI

Base-Station:

0 Normal Outstation:
IU mins

Scanning window
Bus_Link settings: . |10 secs
Port |COM3(RS2 + Retries |5
Error back-off Ig

System Address

Protocol  |ModBus RTU +

pls_Link scanning options

* Master " Slave Low Power Outstation:
| mins
Slave address SEmaliED L

Scanning interval sec

Error back-off

1
delay 0 Scarp

Receive timeout [1gpgp ms

Maximum reties [

Scanning window secs
h— q |1 0

Ports Used

Primary Port COM1 :]v

0K I Cancel |

Default
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Two lines of data routing are required.
Line 3

This is the Basestation master command to read 24 registers at address 100-123 from PLC1 slave address=1 and
send to 24 registers at Outstation #10 Analogue Outputs 3-26.

Outstation #10 Analogue Output number 3 starts at Mega_Link 2 address 88 and is the start of virtual Outstation
#11.

Line 4

This is the Basestation master command to take 24 registers at Outstation #10 Analogue Inputs 3-26 and write to
24 registers at address 200-223 of PLC1 slave address=1.

In the example shown, the Basestation is set to Modbus RTU Master mode via COM3A RS232.

The Master mode scanning rate is set at 1 second with 1 second timeout and no retries.

3.2.2 Qutstation #10 (Slave Mode) Config
The Outstation #10 is configured as a Slave using COM3 (RS232) with Slave address = 1.

In this example the Outstation data routing is simply the basic Comms Fail output value on comms fail action.

Value on Comms Fail = 0 -> Local Digital Output 8

Global Configuration %
Data_Link options:
I” Basestation
Station address 10
System Address Base-Station:
0 Normal Outstation:
Scanring window] L s
& Bus_Link settings 00 secs
Edit
Protocol  [ModBus RTU | Pott [COM3RSZ ~| Retiies F—
Bus_Link scanning options: el 0
€ Master @ Slave Low Power Outstation:
Scan Rate 15 mns
Scanning interval [1g secs Slave addiess

Scanning window [11) secs
[1— 10

Error back-off

delay 0 scans

Receive timeowt [200  ms
Ports Used

Masimum retries  [5 Pimaty Part COM1
Secondary Port None Mg
Defaul_| oK | Cancel
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3.3 PLCI1 (Slave) to PLC2 (Master) Direction

3.3.1 PLC1 to PLC2 Operation

In this example Modbus Slave is used to simulate the PLC1 (Slave) at the Basestation on the left and Modbus Poll
is used to simulate PLC2 (Master) at the Outstation #10, on the right of screen grab.

The Modbus Slave on the left, simulating PLC1 is used to allow the Basestation to read 24 register values from it
starting at address 100 to be sent to destination starting address #88. In this example the data values to be written
are 1201, 1202, 1203...... 1224.

The Modbus Poll on the right, simulating PLC2 Master is used to read out 24 register values from the Outstation
10 from starting address #88 by means of the “03 Read Holding Registers (4x)” command. In this example shown
the data values which are read out are 1201, 1202, 1203...... 1224, as expected.

o db ave - 4 Re ad = f "ﬂ
File Edit Connection Setup Display View Window Help | File Edit Connection Setup Functions Display View Window Help
DEHS x| T|Ea|el@| W DEE&|x|T |2 2]/ 0506151617 22 23|TC 2l B[ 2 W2
|
[ BS 24 Regs at adr 100... [ = ||E”_g Slave Definition X 0510 Read 24 Regs 0%Fe... | o || /@]
Rx=202:ID=1:.F=03 Tx=461:Er=0:ID=1:F=025
Savem: (0 SaveID: |1 oK
Namel 00100 Function: |03 Holding Register (4x) v Cancel ﬂ 00038 N o [ Holding Registers (4x) ~ Cancel
100 1201 28 1201
10 1202 A St Address mode
101 @D Obex 2 1202,
102] 1203 1203 e Y
103] 1204 Address: PLC address = 40101 1204 | Address: PLC address = 40089
104 1205 . 1205
03| ) 1205 | QA
106 1207 [JReadwrite Disabled 1207 | ScanRate: fms] Appl
100] 7 : ly
107] 1208 . 1208 Disable
1 = | 2. Registers from PL 129 | | rende s
109 1210 1210 [Joisable on error Read/Write Once
110 121 9 1211
= 1212 [tide Name Columns [PLC Addresses (Base 1) o0 212) |
E 1212 [l address in cell 100| 1213 Rows
o 1 ol 50 QOw Oz Os Qo @Ftto Quantty
. Error Simuati ==
114| 1215 ) 102 1215 [JHide Name Columns [IPLC Addresses (Base 1)
115 1216 [skip response [tnsert CRCARC error 103 1218 [ Address in Cell [[JEnron/Daniel Mode
% 1217 (Not when using TCP/IP) E g
= - D [ms] Respanse Delay [ | retum exception 06, Busy [ ] i
157 1218 105 LR | [
18] 1219 106 1219 illa
19| 1220 219 10 B = |n1nann 5300 18C4 13 |
120] 1221 220 2121 08| 1221 S
121 1222 221 12 0] 1222 |3A3031303330303538303031383843000A |
122 1223 m 2123 10| 1223
122 3 2124 11 1224 ‘ H“m 214 H-

3.3.2 Basestation (Master) Modbus Eavesdrop

Running “B” diagnostics command on the Basestation (Master mode) shows the following:

09:04:12 TX: 01 1000 C8 00 18 30 08 35 08 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08 40
08 4108 42 08 43 08 44 08 45 08 46 08 47 08 48 08 49 08 4A 08 4B 08 4C 3E 17 Presetting Multiple registers
200..223 of Modbus address 1

09:04:13 RX: 01 1000 C8 00 18 41 FD
09:04:13 TX: 01 03 00 64 00 18 04 1F Read holding register 100..123 of Modbus address 1

09:04:13 RX: 01033004 B1 04 B2 04 B3 04 B4 04 BS 04 B6 04 B7 04 B8 04 B9 04 BA 04 BB 04 BC 04 BD
04 BE04BF 04 C004 C104C204 C304C404C504C604C704C8D8F7
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3.4 PLC2 (Master) to PL.C1 (Slave) Direction

3.4.1 PLC2 to PLC1 Operation

The Modbus Poll on the right, simulating PLC2 is used to write 24 register values into the Outstation #10 with
destination starting address #88 by means of the “16 Write Multiple Registers” command. In this example the
data values to be written are 2101, 2102, 2103...... 2124,

The Modbus Slave on the right, simulating PLC1 is used to allow the Basestation master to write 24 register values
to starting address 100. In this example shown the data values which are read out are 2101, 2102, 2103...... 2124,
as expected.

23 Modbus Slave - BS 24 Regs at 00 2 hs o I -'ﬁ"ll, odb ] bp
Bl File Edit Connection Setup Display View Window Help File Edit Connection Setup Functions Display View Window Help

G S WS x| S AR N DEHE&S|X|[™ |52 7050615161722 23T Bl 1&| 7 W
i s — s
s B B8 24 Rege at ade 20.. [S @RI ¢ wite Definition X 0510 Write 24 Regs 09Feb... [ = || B[]
Rx=238:ID=1:F=03 Tx = = O D=1F=16 =
X=491 Er=0:ID=1F=16:5R=10
Slave ID: I:l 0K Slave ID: IE' I 0K
Name 00200 | Name| 00038
Function: |03 Holding Register (4x) ~ Cancel = T Function: | 16 Write Multiple Registers v Cancel
Address mode fir_n a3 210
201 2102 a9 2102
®Dec  OHex 2| i @Dec  OHex el e
Address: PLC address = 40201 |t 4 Address: PLC address = 40089 9] 2104
204 2105
it 92 2105
. [2e ]
ety [ | B o || commote [# ] =
[IRead)Virite Disabled | 208 2107 Scan Rate: ms] ol 94 2107
207 2108 o5 2108
o — Disable £
208 2109 )
s iet] [[]Read)write Disabled 96 2108
209 21 -
Ow O O O100 @Fitto Quantty 0l e [ oisable on error Read/\rite Once 97| 2110
Ll . 2
Dieranecams  Ccassemssomy (21 = || 24 Registers from PLC@ o PLC1 v
[ addressin cell 212 2113 fows 100, 2113
213 2114 101 2114
Error Simulation 214 2115 [JHide Mame Columns [IPLC Addresses (Base 1) 102 2115
[skip response [insert CRCARC error 215 2116 [ Address in Cell [ Enron/Daniel Mode 103 2116
: (Mot when using TCP/IP) 218 2117| ﬁ 117
El[mS] Response DElay [ peturn exception 05, Busy E Er Request el =T
0 | 218 2119 A 108) 2119
1220 ﬂ 21120 | Only read functions | E 2120
1221 | 220, 2121 el 108 2121
1222 221 12 | | 19| 212
1223 | 222 2123 0| 123
23 22 1]
= e T A

3.4.2 OQutstation 10 (Slave) Modbus Eavesdrop

Running “B” diagnostics command on the Outstation 10 (Slave mode) shows the following:

09:10:42 RX: 0103 005800 18 C4 13 Read holding registers 88..111

09:10:42 TX:01033004B104 B2 04 B304 B4 04 B504B6 04 B704 B§ 04 B9 04 BA 04 BB 04 BC 04 BD
04 BE0O4BF 04 C004C104C204C304C404C504C604C704C8D8F7

09:10:43 RX: 01 10 00 58 00 18 30 08 35 08 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08
40 08 41 08 42 08 43 08 44 08 45 08 46 08 47 08 48 08 49 08 4A 08 4B 08 4C 0D 09 Preset multiple registers
88..111

09:10:43 TX: 01100058 0018 41 DO
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4. Register Transfers Between PL.C1 (Slave) and PLC2 (Slave)

4.1 Overview

This example shows how to transfer 24 Registers from PLC1 to PLC2 and 24 Registers from PLC2 to PLC1 when
PLCI is set up as a Slave and PLC2 is set as a Slave and the Basestation is working in Master mode and Outstation
#10 is working is also working in Master Mode.

Slave Master Master Slave
Basestation Outstation #10
1 UHF Radio or 4G or IP o=’
q—h—(nnlllllllllll!ln.lllllllll)_‘—’ g
Modus RTU Modus RTU ey
RS232 RS232

Mega_Link 2 Mega_Link 2

24 Registers from PLC1 to PLC2

24 Registers from PLC2 to PLC1

4.2 Mega Link 2 Configuration Files

4.2.1 Basestation (Master mode) Configuration

The Basestation is configured as a Master using COM3 (RS232).

otk

Outstation 10 Comms F ail Alarm -> Local Digital Qutput 8

Outstation 10 Eai S0 ion 10 Digital 0 3

Bus_Link Add 1 *Reg Output 100 - 123-> Dutstation 10 Analogue Output 3 - 26
Outstation 10 Analogue Input 3 - 26 -> Bus_Link Add 1 *Reg Output 200 - 223

Global Configuration X

Data_Link options:

[V Basestation

Station address IEI

GRS Base-Station:
0 Normal Outstation:
Scanning window ID LT
Bus_Link settings: |1U secs
Protocol |ModBus RTU + Port |COM3(RS2 v Retries [5

Error back-off Ig

pls_Link scanning options?

* Master " Slave Low Power Outstation:
| mins
Slave address DEmaliE 15

Scanning interval sec!

Error back-off

1
delay 0 SCSE

Receive timeout  [1gpgp ms

Maximum reties [

Scanning window secs
h— q |1 0

Ports Used

Primary Port COM1 :lv

Secondary Port  |None vl
0K I Cancell

Default

Two lines of data routing are required.

Line 3
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This is the Basestation master command to read 24 registers at address 100-123 from PLC1 slave address=1 and
send to 24 registers at Outstation #10 Analogue Outputs 3-26.

Outstation #10 Analogue Output number 3 starts at Mega_Link 2 address 88 and is the start of virtual Outstation
#11.

Line 4

This is the Basestation master command to take 24 registers at Outstation #10 Analogue Inputs 3-26 and write to
24 registers at address 200-223 of PLC1 slave address=1.

In the example shown, the Basestation is set to Modbus RTU Master mode via COM3A RS232.

The Master mode scanning rate is set at 1 second with 1 second timeout and no retries.

4.2.2 OQOutstation #10 (Master Mode) Configuration
The Outstation #10 is configured in Master mode using COM3 (RS232).

i«
ot

Yalye on Comms Fail=10 > Local Digital Outout 8
Local Analogue Output 3 - 26 -> Bus_Link Add 1 *Reg Output 100 - 123
Bus_Link Add 1 *Reg Output 200 - 223-> Local Analogue Input 3 - 26

Global Configuration X

Data_Link options:

[~ Basestation

Station address 10

System Address Base-Station:
0 Normal Outstation:
Scanning window g g
Bus_Link settings: 10 secs

Port |COM3(RS2: +» Retries 5
Error back-off 0

" Slave Low Power Outstation:
Scan Rate 15 mins

us_Link scanning options:
* Master

Scanning interval |4 secs|
Error back-off

delay 0 SCa

Receive timeout [1ggpg =~ ms

Maximum reties  [g

Slave address

Scanning window |10 secs
[1— 0

Ports Used

Primary Port COM1 :Iv
Secondary Port  |None v I

Default I Cancel I

Two extra lines of data routing are required.
Line 2

This is the Outstation #10 master command to take 24 registers at Outstation #10 Analogue Outputs 3-26 and
write them to 24 registers at address 100-123 of PLC2 slave address=1.

Line 3

This is the Outstation #10 master command to read out 24 registers at address 200-223 from PLC2 slave address=1
and store as 24 registers in Outstation #10 (Local) Analogue Inputs 3-26.

Outstation #10 Analogue Input number 3 starts at Mega_Link 2 address 88 and is the start of virtual Outstation
#11.

In the example shown, the Basestation is set to Modbus RTU Master mode via COM3A RS232.

The Master mode scanning rate is set at 1 second with 1 second timeout and no retries.
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4.3 PLCI1 (Slave) to PLC2 (Slave) Direction

4.3.1 PLC1 to PLC2 Operation

In this example Modbus Slave is used to simulate the PLC1 (Slave) at the Basestation on the left and another
instance of Modbus Slave is used to simulate PLC2 (Slave) at the Outstation #10, on the right of screen grab.

The Modbus Slave on the left, simulating PLC1 is used to allow the Basestation master to read 24 register values
from it starting at address 100 to be sent to destination starting address #88. In this example the data values to be
written are 1201, 1202, 1203...... 1224.

The Modbus Slave on the right, simulating PLC2 is used to allow the Outstation #10 master to write 24 register
values to starting address 100 of slave address=1. In this example shown the data values which are read out are
1201, 1202, 1203...... 1224, as expected.

File Edit Connection Setup_ Display View '."'J'mc!cw Help File Edit Connection Setup Display View Window Help

W ERYEIEEE L s EEAEIEE G

[£3 8524 Regs at adr 100 .. [ = [[E |58 ] | (2185 24 Regs at e 20.. [= (= ][22] B 0s1024regs at o [ [[ET]R] i [ 0510 24regs ot adar... [ |[ET] (2] —
Rx=13194:1D = 1: F = 03 IRx:3192:\D:1:F:03 Rx=253:1D=1:F=03 [Pv =220 1n =4 F = na

Slave Definition X
Name| 00100 JeeeEen Name 0100
100) 1201 e I = 100 saver: (8|
101] 1202 101 1202 Function: | 03 Holding Register (4x) v Cancel
Function: 2

102| 1203 unction 03 Holding Register (4x) Cancel 102 1203 Pt Lo

103 1204 Address mode 103 1204 @Dec  OHex

104 1205| @®Dec  (OHex 104 1205

105 12086 105 1206 Address: Im PLC address = 40101

] Address: PLC address = 40101 -

106 1207| 106 1207 Quantity:

107| 1208 Quantity: 107 1208 '

L 1209 108 1209 [JReadwrite Disabied

(109] 1210 [IReadwrite Disabled 109] 1210 o

10| 1211 View 10| 1211 s

111] 1212 0! . n iﬂ 1212 Ow Ox Oso D100 @Fit to Quantity
- w24 Registerssfrom PL{L:to PLC2 =i || ©

113 1212 1214 [tiide Name Columns [PLC Addresses (Base 1)
4] 1215 = i 1215 [ Address n Cel

=== [ address in Cell e

115 1216 115 1216 ‘

el el Error Simulation

116] 127 Error Simulation 116] Lray

117 1218 17 1218 [1skip response [Jinsert CRCARC error
] [ 5kip response [[Jinsert CRCARE error (Not when using TCP/TF)
18| 1219 (Not when using TCP/IP) 118 1219 D[ms] Response Delay [ eturn exception 06, Busy
19| 1220| EI [ms] Respanse Delay [ Return exception 08, Busy 119 1220

120] 1221 120 1221 o Tz

121 1222 21 2127 121] 1222 2 2122|

122 1223 222 2123 122 1223 222 2123

123 223 2124 123 1224 P

4.3.2 Basestation (Master) Modbus Eavesdrop

Running “B” diagnostics command on the Basestation (Master mode) shows the following:

09:04:12 TX:01 1000 C8 00 18 30 08 3508 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08 40
0841084208430844 0845084608 470848084908 4A 08 4B 08 4C 3E 17 Presetting Multiple registers
200..223 of Modbus address 1

09:04:13 RX: 01 1000 C8 00 18 41 FD
09:04:13 TX: 01 03 00 64 00 18 04 1F Read holding register 100..123 of Modbus address 1

09:04:13 RX: 01033004 B104 B2 04 B3 04 B4 04 BS 04 B6 04 B7 04 B8 04 B9 04 BA 04 BB 04 BC 04 BD
04 BE0O4BF 04 C004 C104C204 C304C404C504C604C704C8D8F7
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4.4 PLC2 (Slave) to PLC1 (Slave) Direction

4.4.1 PLC2 to PLC1 Operation

The Modbus Slave on the left, simulating PLC1 is used to allow the Basestation master to read 24 register values
from it starting at address 200. In this example the data values to be written are 2101, 2102, 2103...... 2124.

The Modbus Slave on the right, simulating PLC2 is used to allow the Basestation master to write 24 register values
to it starting at address 200. In this example shown the data values which are displayed are 2101, 2102,
2103...... 2124, as expected.

Z3 Modbus Slave - BS 24 Regs at adr 200 11Feb26.mbs = .

File Edit Connection Setup Di

View Window Help

I DEEE| XM |2alem e

File Edit Connection Setup Di View Window Help

DSES X058 58: B 7w

Bl [ eso4Regsatadrioo.. [= |[B][= T- 24 Regs 20 El 0510 24regs at e, [= |[B ][R U [=[=@][=]
Slave Definition » [Rx=2247 D=1 F =03 : R reneeroge .
Slave Definition x
Slave ID: oK Namal 00200 Namel 00200
Slave ID: OK
= - (o 1
Function: 03 Holding Register (4x) ~ Cancel 2011
201 2102 Function: |03 Holding Register (4x) ~ Cancel 200 2102
Add d ——
bl 202 2103 Address mode 202 2103
ec ex |
203 2104 @®Dec  (OHex 203 2104
. _ 204 2105 204 2105
Address: PLC address = 40201 |2led
ress aderess = S Addres: PLC address = 40201 = G
Cuantity: 206, 2107 e 206 2107
[Jread/write Disabled 207 2108 IRedpart pled 207 2108
208 2100 ﬁ” 'ﬁ” . f 2109
. | .24 Registers from PLC%O PLC1
Rows Bl
210 211 2111
10 2 50 100 (®)Fit to Quanti —
o @ © © O 21 2112 O O Os 0110 @Ftte Quantty 211 2112
Hide Name Col
[JHide Name Columns [CIPLC Addresses (Base 1) 212] 2113 W et e s P 212 2113
[ Addressin Cel 213 2114 Dada ) 213 2114
214 2115 ey 214 2115
Error Simulati
Drur imulation . i:: ;;:: e 215 2116
Skip response Insert CRCARC error 5 216 2117,
(Not when using TCP/IP) 2171 2118 [[]5kip response (| I&SEtft ERCA’LRC E‘;g;ﬂp} 17| 18
[ms] Response Delay [ Ratu tion 06, B —— EL e e ——
O [lictmeconn b il I 2119 [0 |l Response Delay (Rt excention o6, Busy | 218 2119
. 219 2120 219 2120
120 1221 220 2121 220 2121
121 1222 221 2122 121 1222 21 2122
122 1223 22 2123 122 1223 222 2123
123 223 2124 123 1224 23

4.4.2 OQOutstation 10 (Master) Modbus Eavesdrop
Running “B” diagnostics command on the Outstation 10 (Master mode) shows the following:

10:07:42 TX:01 100064 00 183004 B1 04 B2 04 B3 04 B4 04 B5 04 B6 11 5C 04 B8 04 B9 04 BA 04 BB 04
BC 04 BD 04 BE 04 BF 04 CO 04 C1 04 C2 04 C3 04 C4 04 C5 04 C6 04 C7 04 C8 7D 8D Presetting Multiple
registers 100..123 of Modbus address 1

10:07:42 RX: 01 10 00 64 00 18 81 DC
10:07:42 TX: 01 03 00 C8 00 18 C4 3E Read holding register 200..223 of Modbus address 1

10:07:43 RX: 01 03 3008 3508 36 08 37 08 38 08 39 08 3A 08 3B 08 3C 08 3D 08 3E 08 3F 08 40 08 41 08 42
27 OF 08 44 08 45 08 46 08 47 08 48 08 49 08 4A 08 4B 08 4C FE D8

End.
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