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Mega_Link 2

APPLICATION NOTE ANO32

Using Modbus RTU S/lave Mode
on COM3A/3B

Summary

In addition to transferring ‘Real-World’ physical data, Mega_Link 2 can also interface directly
to a PLC, SCADA system or third-party telemetry system over the COM3A/3B serial port
(RS232/RS485) using the Modbus RTU protocol.

This is often used for a system with multiple outstations with many analogue and digital inputs.
Rather than present the data as physical I/O using multiple expansion modules it can be more
convenient to transfer the gathered input data via Modbus.

This document outlines the supported options for accessing this information with the Mega_Link
2 operating in Slave mode. (For Master mode see AN033 Using Modbus RTU Master Mode on
COM3A/3B).

This document assumes that the user has already established the communications network of
Mega_Link 2 modules via UHF radio or 4G communications or Ethernet TCP/IP.

For the sake of simplicity this document assumes each item of third-party equipment is a PLC.
However, it could equally be a SCADA system, a regional telemetry outstation, an HMI display
or an intelligent instrument.

Ref.1 ANO030 Modbus Register Address Mapping
Ref.2 ANO31 Modbus Register Address Listing
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1. Introduction

Many PLCs have the ability to communicate with other devices via a Modbus RTU serial link. This is generally
done using one of two electrical interface standards — RS232 or RS485. The PLC manufacturer defines the
protocol (language) used for communication. The Mega_Link 2 unit 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.

This document describes using the Mega_Link 2 operating in Modbus RTU slave mode.

2. Protocol and Interface

2.1 Fieldbus/Bus Link Connections

The Fieldbus/Bus_link port on COM 3A/3B of the Mega_Link 2 is used for communication with PLC’s, SCADA
systems and larger telemetry schemes. It is configured through the DCD2 software, and presented in either RS232
or RS485 format.

The RS232 and RS485 interfaces are provided through a 16-pin header socket as shown.

The Mega_Link 2 can be made directly connector compatible with Mega_Link 1 (and Micro_Link) using an
adapter is available to make it directly compatible with the RJ45 style connector as used on Mega_Link1 and
Micro_Link.

COM 3A/3B Connector

Wire Connector type: 16-pin Female Connector, MOLEX 90142-0016 and crimp terminal 90119-2120

Pin Function Notes
1 ov Ground
2 RS485 B (D+) Differential In/Out
3 RS485 T Termination Resistor
(connect to RS485 B if used)
4 RS485 A (D-) Differential In/Out
5 RS232 TXD Output from Mega_Link 2
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6 RS232 RXD Input to Mega_Link 2
7
8
9
10
11
12
13
14
15
16 oV Ground
Mega_Link 2 COM 3 Adaptor Board, part number 7839-1.
COM 3A/3B
Pin Function CATS Colour Notes
1 ov White/Orange Ground
2 RS485 B (D+) Orange Differential In/Out
3 RS485 T White/Green Termination Resistor
(connect to RS485 B if used)
4 RS485 A (D-) Blue Differential In/Out
5 RS232 TXD White/Blue Output from Mega_Link 2
6 RS232 RXD Green Input to Mega_Link 2
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2.2 RS232

Typical Cable Wiring details are as follows:
D-Type Plu

Pin 2 Pin 3 Pin 5
Green Blue/White Orange/White
Colour Pin Number Signal
Green 2 Mega_Link 2 IN
Blue/White 3 Mega_Link 2 OUT
Orange/White 5 oV
D-Type Socket

Pin 5 Pin 3 Pin 2
Orange/White Green Blue/White
Colour Pin Number Signal
Blue/White 2 Mega_Link 2 OUT
Green 3 Mega_Link 2 IN
Orange/White 5 ov
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2.3 RS485

RS485 is a 2-wire interface that can link multiple devices together. The A (D-) legs of all devices should be
connected together, as should be B (D+) legs. For short links the type of wire used is unimportant.
However, if the cable is more than 5m long it should be a twisted-pair communications cable with a
characteristic impedance of around 120.

If Mega_Link 2 is located at one end of the cable an internal 1200 terminating resistor can be connected
by linking terminal RS485T to RS485B.

Typical Cable Wiring details are as follows:

GND = White/Orange

D+ = Orange

D- = Blue (Linked with White/Green for termination)

Colour Signal

Orange Mega_Link 2 D+
Blue Mega_Link 2 D-
Green/White Mega_Link 2 Term
Orange/White ov

2.4 Diagnostics LEDs

An LED indicator is included on Mega_Link 2 to monitor the COM3A/3B port. When Mega_Link 2 is operating
as a slave, it flashes red when Mega_Link 2 is receiving a request and green when it is transmitting a response.

Furthermore, Mega_Link 2 includes very powerful diagnostics via the DCD2 USB port. This allows a PC to be
connected to configure and monitor all aspects of its operation. When set to monitor the Fieldbus/Bus_Link
communications it can display every message sent to/from Mega_Link 2 when in slave mode.

Receiving a Request Transmitting a Response
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3. Example with Inputs From 3 Qutstations (1 with expansion)

Example 1: A PLC master gathering real world inputs from remote outstations.

Outstation #10

<«— 2xX Ana In

4 <«— 8x Dig In

© ‘o" Outstation #20
<«—— 2X AnaIn

Master Slave .
Basestation ‘:" D 4

«— 8xDigIn

p E——
et R Outstation #30
Modbus RTU
RS232
PLC

3x Comms Fails
Dig Out 6,7,8 8x Dig In 10x Ana In

Each outstation is configured with a Mega_Link 2 address, #10, #20 and #30.
The Mega_Link 2 Basestation slave must be configured with a slave ID, in this example Slave ID = 1.
The PLC master must be configured to pass data to/from specific database locations within the Basestation.

The PLC programmer/user needs to understand the structure of the Mega_Link 2 database to determine which
database address locations to use.

3.1 Example Requirements

In this example there are three outstation sites.
Outstation #10 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #20 — 8x Digital Inputs, 2x Analogue Inputs
Outstation #30 — 8x Digital Inputs, 10x Analogue Inputs

3.2 Basestation Configuration

In this example system the analogue input signals will be gathered together at the Basestation and
transferred to the PLC using Modbus.

The Basestation configuration is very simple.

It is recommended that basic outstation comms fail alarms be set as described.

3.3 General

All software configuration of Fieldbus/Bus_Link is carried out using the DCD2 software that is supplied on a
memory stick with every Mega_Link 2 system. Alternatively, it can be downloaded from our website on
www.churchill-controls.co.uk .

When DCD2 is running, a configuration can be created either by opening an existing file, creating a new file or
uploading the configuration from a Mega_Link 2. Each configuration creates a new window.
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3.4 Protocol Selection

These settings can be chosen by clicking on the ‘Global’ button.

Configuration' as follows:

This example is setting Modbus RTU mode via COM3(RS232).

It has set Slave mode and the Slave address ID = 1.

This will open a dialog box called 'Global

oy
File Help

D|=|E| S = 8| 2[w

Comms  View Window

g

Outstation 10 Cornrns F ail &larm
Outstation 10 Carnrns Fail &larm
Outstation 20 Cornrns F ail &larm
Outstation 20 Cornrns F ail &larm
Outstation 30 Cornrng F ail &larm
Outstation 30 Cornmns Fail &larm

-» Local Digital Qutput &
-» Outgtation 10 Digital Qutput 8
-» Local Digital Qutput 7
-» Outgtation 20 Digital Qutput 8
-» Local Digital Qutput 8
-» Outgtation 30 Digital Qutput 8

Edit Inzert Append

Global Configuration

System Address

T

Bus_Link settings:

Pratocol  |ModBus RTU -

Bus_Link scanning options:
(" Master

Scanning interval (1 3BCE
] scans
Receive timeout  [2pn ms

Error back-off
delay

Mavimum retries |5

Default

[ata_Link options:

¥ Basestation

Station address ’D—
Base-Station:
Mormal Outstation:

Scanning window ’D— e
’T secs

Paort |COM3[A5S2 « Retries ’5—

Error back-off ’g—

(* Slave Low Power Outstation:

Slave address Szl ’T mins

Scanning window (1 secs

’1—
Parts Used

Primary Port COM1 :l'
Secondary Port  |Mone -

Cancel

For RS485 choose COM3(RS485) instead.

3.5 Protocol Parameters

When linking the two pieces of equipment together, their data formats must be matched. That is, both units must
be working on the same protocol, at the same data speed, using the same number of data bits, the same number of

stop bits and the same parity.

These settings can be chosen by clicking on the ‘Network’ button. This will open a dialog box called Network

Setting' as follows:

Lo

File Comms View Window Help

Dlslal 8| Bz &) 2

= \\E?ﬂ

Outstation 10 Corams Fail Alarm
Outstation 10 Corams Fail Alam
Outstation 20 Comms Fail Alam
Outstation 20 Comms Fail &lam
Outstation 30 Comms Fail Alam
Qutstation 30 Comms Fail &larm

- Local Digital Output §
+» Outstation 10 Digital Dutput &
+» Local Digital Output 7
-» Outstation 20 Digital Dutput &
-» Local Digital Output 8
-» Outstation 30 Digital Dutput &

Edit Inzert Append Delete Global

Metwark!

Boutes

Networking Settings x
Port Settings

CcomM1 ‘ com2 ‘ COM3A COM3B Ethernet

Protocol Settings
TCP

IP Table Server /Client

Conce
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Click on the ‘COM3A’ tab (For RS232).

The parameters shown should be self-explanatory, and must match those of the PLC.

! EE]
Outstation 10 Comms Fail Alarm -> Local Digital Output 6
Outstation 10 Comms Fail Alarm -> Outstation 10 Digital Qutput 8
Outstation 20 Comms Fail Alarm -> Local Digital Qutput 7
Outstation 20 Comms Fail Alarm -> Qutstation 20 Digital Output 8
Outstation 30 Comms Fail Alarm -> Local Digital Output 8
Outstation 30 Comms Fail Alarm -> Outstation 30 Digital Qutput 8
COM3(RS232) X
Baud Rate
9600 |
Port Settings —| :
Data Bits
8 Data bits v
com | com2 | comaa | Jo Data =
Stop Bits
. [Protocol Settings = | 1 stop Bit ~|
TCP Parity
IP Table | Server/Client I INO Parity LI

Receive timeout

I 0 (x100ms)
OK I Cancel

The “Receive timeout” parameter is not relevant for Modbus mode.

For RS485 push the COM3B button instead and enter similar parameters.

3.6 Mega Link 2 Database

The Mega_Link 2 Basestation unit maintains a database of 2000 input registers, 2000 output registers, 8000 digital
inputs and 8000 digital outputs. Mega_Link 2 maps all the I/O from the Basestation and outstations into this
database in a well-defined, structured way. DCD2 knows the structure and simplifies identification of each I/O
point into simple terminology, such as ‘Outstation 10 Digital Input 1°.

With Mega_Link 2 configured as a Fieldbus/Bus_Link slave, the user needs to know the database format so they
can access the relevant registers.

The Database register addressing is explained in the following documents.
Ref.1 ANO30 Modbus Register Address Mapping
Ref.2 ANO31 Modbus Register Address Listing

QOutstation #10

02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address
Digital I/P #1 328 Analogue I/P #1 86
Digital I/P #2 329 Analogue I/P #2 87
Digital I/P #3 330

Digital I/P #4 331

Digital I/P #5 332

Digital I/P #6 333
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Digital I/P #7 334
Digital I/P #8 335
Outstation #20

02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address

Digital I/P #1 648 Analogue I/P #1 166

Digital I/P #2 649 Analogue I/P #2 167

Digital I/P #3 650

Digital I/P #4 651

Digital I/P #5 652

Digital I/P #6 653

Digital I/P #7 654

Digital I/P #8 655

QOutstation #30

02 Read Discrete Inputs (1x) Address 04 Read Input Registers (3x) Address

Digital I/P #1 968 Analogue I/P #1 246

Digital I/P #2 969 Analogue I/P #2 247

Digital I/P #3 970 Analogue I/P #3 248

Digital I/P #4 971 Analogue I/P #4 249

Digital I/P #5 972 Analogue I/P #5 250

Digital I/P #6 973 Analogue I/P #6 251

Digital I/P #7 974 Analogue I/P #7 252

Digital I/P #8 975 Analogue I/P #8 253
Analogue I/P #9 254
Analogue I/P #10 255
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3.7 Using Modbus Poll to Simulate the Master PL.C

Multiple Modbus Poll windows are used to gather digital inputs and analogue inputs from the three outstations.

The detailed window set-ups are shown in annex 1.

Below shows the result of Modbus Poll screen in operation.

Top Left 8 Digital Inputs from Outstation #10 (starting at add 328)
Top Middle 8 Digital Inputs from Outstation #20 (starting at add 648)
Top Right 8 Digital Inputs from Outstation #30 (starting at add 968)
Bottom Left 2 Analogue Inputs from Outstation #10 (starting at add 86)
Bottom Middle 2 Analogue Inputs from Outstation #20 (starting at add 166)
Bottom Right 10 Analogue Inputs from Outstation #30 (starting at add 246)

File Edit Connection Setup Functions Display View Window Help

OCEE&ES X|T|E2|1|os06151617 2223 |Tc Pl [B| 2 K?

o
ostoEDlmbp [ o= |2 ] 0s20&Dlmbp [= [ =] os0aDimep [ |[H ][]
Tx=14Er=7:1D=1:F=02:SF | [Tx=14Er=7ID=1.F =025 | Tx=14:Er=7-ID=1-F=02: SR

| Mamel 00323 ‘ Mamel 00648 | Namel 00963
328 [ ] 648 968
329 1 | [ feso 1 969 1]
330 1| 630 1 970 1
131 1| 651 l 1 971 1]
132 1 652 | 1| 972 1
333 1 653 ' 1 973 1
334 1| 654 1 974 1
335 1 655 1 975 1]

R

Elosiozambe [= |[B 2] | Blosaozambey [o |[E][=]

Tx=14Er=6:ID=1:F=04S || [Tx=14:Er=6:ID=1:F=04: S| | [Tx=14:Er=6:1D

1 OS30

o= ]
=1:F=04: SR

| Name| 00166 | Name| 00246
246

167| ' 323 | |27
| 218
249
250
251
252
253
254
255

Looking at address 86 above, the data reading is 1885. This works out as 20 x 1885/4000 = 9.42 mA.
Looking at the register values in section 3.10 below, at address 86 this was 9.42 mA.
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3.8 Diagnostic View of Mega Link Communications

Below is the “D” command at the Basestation using the diagnostics terminal feature of DCD 2.

You can see that the Basestation polls Outstation #10, then 10 seconds later it polls Outstation #20 then another
10 seconds later it polls Outstation #30 and then 10 seconds after this is polls Outstation #31 which is the Analogue
Input expansion module connected to Outstation #30.

Outstation: 10
09:02:57 TK: 01 1A 00 00 0A OC 00 20 00 00 00 00 OO 00 00 00 00 0O C1 C9 C2 09 01 3C
Time-out set to 4700ms
Primary comms rcvd pkt
09:02:59 RX: 01 16 00 0A 00 OD 7F FF 00 00 11 00 11 00 OE 00 10 00 C1 DE
2800ms left. Good reply.

1 sec to next poll.

Outstation:
09:03:07 TN @1 1A 00 60 14 BC 00 80 GO 0O 0O 0O 0O GO 0O 0O 00 00 CB C9 C2 089 B1 37
Time-out set to A700
Primary comms rcvd
09:03:09 RX: 01 16 @0 14 00 6D 7F FF 00 00 02 00 02 00 02 00 02 00 3F F1
2800ms left. Good reply.

1 sec to next poll.

OQutstation: 30
09:03:17 TH: 01 1A 00 00 1E OC 00 80 00 00 00 00 00 00 00 00 00 00 DS C9 C2 09 10 96
Time-out set to 4700ms
Primary comms rcvd pkt
09:03:19 RK: 01 16 00 1E 00 0D 7F FF 00 00 01 00 01 00 01 00 02 00 29 C&
2900ms left. Good reply.

1 sec to next poll.

OQutstation: 31
09:03:27 TH: 01 04 00 00 1F 03 DF C9 C2 09 CE ES

Request1n90utstat10n 31 {expansion module) Time-out set to 4700ms.

Primary comms rcvd p

09:03:29 RK: 01 16 @0 1F 00 02 00 00 00 00 38 07 20 OA 3C 07 41 OA
3100ms left. (expansion module) Good reply.

End of fast scan. Scanning every 10 secs
Scanned 4 Outstations with 0 failures
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3.9 Diagnostic View of Mega Link 2 Digital Inputs

Using the ID (Display Input Digitals) command at the Basestation using the diagnostics terminal feature of DCD?2.

INPUT DIGITALS

Alarm Flags:

: Mega_Link2 Comms Fail
Battery Low
Hardware Fail
Field_Bus Fail
Complete Comms Fail
Batt not charging
Primary Comms Fail
Secondary Comms Fail

LUDTMEZTITOOD

15 16 31 0

$00000000 0000000000000000
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3.10 Diagnostic View of Mega Link 2 Analogue Inputs

Using the IR (Display Input Registers) command at the Basestation using the diagnostics terminal feature of
DCD2.

Y1l Tera Term - [disconnected] VT

i File Edit Setup Control Window Help

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

Reg Block
No. No. 4

6 1
12.16V 0.37mA  0.35mA

—
-
SN

OCRO~-INNF~WNO=D

m 9.42mA 17.92mA

m 8.94mA 16.61mA

| A Y A N N R A A A~ A A A I |
| N I Y I S (N N A A A T (e e A A B B |
| N I Y A A I T R e A B B |

[ R R R A I = O Y A I I I A o D e I R R |

9.25mA 20.47nA
9 20mA 18.19mA E

—
N
N
o
<

[ T I N s o S I R A~ T Y A A Y N = U A A R O B -
[ T I R s o I 2 (N O Y Y N Y = Y I Y A I N SO R B B =~ oo

[ I B s o = A R A O A~ Y Y I A Y I A N = WO Y N N Y A AN N N |

6
b
b
A
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3.11 Diagnostic View of Modbus Communications

Here is the view of communications at Modbus Poll on the PC.

17
18
19
20
21
22
23
24
25
26
27
28

09:08:02.201 3
09:03:02.669 5
09:08:03.135 3
09:08:03.669 2
09:03:04.135 3
09:08:04.684 25
09:08:05.200
09:03:05.669
09:08:05. 184
09:08:06.668
09:03:07. 134
09:08:07.663

Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx
Tx
Rx

0104005500029108
01040407 5400 F2 3E 35
010400 Ac 00 0291E8
01040407 56 0D F5DE 37
0104 00 FS 00 0A 90 5F
01041406 FAOQCED OY 37 0A 2007 3B DA 40 07 34 0E 3EO07 350E SFDC 9B
0102014530008F3 26
D10201FFELCS
01020288 00058F3 5E
010201FFELCS
010203 C30008F8 7o
010201FFELCS

Here is the “B” command at the Basestation using the diagnostics terminal feature of DCD 2.

SLAVE (Modbus RTU)

DB

Read input registers 86..87

2E 37

E8
AE
3F
07
26

SE
76

Read input registers 166..167

35
Read input registers 246..255

3A 6A 23 07 3D BA 43 B7 36 BE 41 07 37 OE 43 38 BO

Read input status 328..335
Read input status 648..655
Read input status 968..975
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Annex 1 Modbus Poll Command Window Set-Ups for Example 1

|spatabits | Sal
Mone Parity  ~ |
| 15top Bit ) Advanced...

Remote Modbus Server
1P Address or Kode Hame

127.0.0.1
Serwer Port: Connect Timeoukt: Pvd
502 3000 [ms] (D)1pve

0510 Dig IPmbp [ = |[= ][ =7

Tx=2516.Emr =43 ID=1.F=0

Namel 00328
328
329
330
331
332
333
334
335

sl e | s ey

Cennection Setup x
e
Serial Port ~ 3
Cancel

Serial Settings

Prolific PL2303GT USB Serisl COM Port (COM21) | Mode

z e RTU ASCIT
9500 Baud | [[] custom Baud Rate ® o

Response Timeout

Delay Between Polls

Read/Write Definition *

Function: | 02 Read Discrete Inputs (1x) [ Cancel

Address mode

®Dec (Hex
Address: 328 PLC address = 10329

Quantity:

ScanRate: | 1000 [ms] | Apply

Disable
M Daad Airita Minzhlad

0520 Dig P.mbp [ = || = ][ 23]

Tx=2531:Er=31:ID=1:F =02

Mame I 00648
648
249
650
651
652
653
654
655

) [T [ T [ ey e

i

Read/Write Definition

Slave ID: | oK

Function: |02 Read Discrete Inputs (1x) M Cancel
Address mode
@ Dec Cl Hex

Address: PLC address = 10645

Scan Rate: [ms] : Apply
Disable

Fimmd Bl deidm Mmoo

-

0s20DigIP.mbp [= |[E ][ =]

Tx=2593: Er=28:ID=1: F=02

Mame I 00963

968
969 1
970 1
a7 1
972 1
1

1

1

973
974
975

Read/Write Definition *

Slave ID:

i
H
-~

Function:  |02Read Discrete Inputs (1x)  ~| | Cancel
Address mode

@ Dec

O
I
2

Address: 268 PLC address = 10969

Quantity:

Scan Rate:

[ms] | Apply
Disable
[ 1Read Anirite Disshled

Churchill Controls Ltd._Unit 30 Wellington Business Park, Dukes Ride, Crowthorne, RG45 6LS

Tel: +44 (0)1344 750233

Issue 1.0 11* March 2026

e-mail: sales @churchill-controls.co.uk

15 of 16



0810 Ana IP.mbp EIT Read/Write Definition
[Tx=136:BEmr=0:1D=1: F = 04: T —

Name| 00086 | | Function: |04Read InputRegisters (3) ~| | Cancel
% |
a7 i 3303 ®Dec  (CJHex
I

S Address: PLC address = 30087
Scan Rate: [ms] ey

Disable
[C]readvrite Disabled
[ nisahle an errar Read/\Write Ona
' 090 Ana Pavibp Read,/Write Definition
Tx=2641: Er=21:ID=1: F = 04: S =
| Name| 00166 | | Functon: |04ReadInputRegisters(3) v | Canc

166 Address mode
167 3573 ®Dec  OHex

Address: PLC address = 30167
s
Scan Rate: [ms] Appl

Disable
[ Jread/wirite Disabled
Ml _ae . REadMﬂtE{
S St mibp Read/Write Definition
Tx=2653:Er=26:1D=1:F=04 Slave ID: =
| Name| 00246 || Function: |04ReadInputRegisters (3x) | | Cancel
245 IEET || adcress mode
247 3575 @®Dec (OHex
248 1820
249 616 Address: PLC address = 30247
] 5 || iy [ ]
251 2569
252 34| [ms] | Aoaly
233 1845 Disable
254 3638 [[read/wirite Disabled
255 1842 [ Disable on error Read/\rite On
View
End.
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