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1 GENERAL

1.1 Purpose

This document describes how to install, configure, and
use Modbus Test Master.

& ClampOn Modbus Test Master 1.0 - O X
File Edit Tools Help

S BB A& O QA ® | % N\
Crone i &= e - & d

Name DSP comp regs Edit Poll freq, (ms) | 1000 Trend Ensbled [1]

Ttem Address
© RAW_Current 3x00001
@ RAW.Max  3x00002
@ RAWMin 300003
@ RAW.Avg  3x00004
& Alarm 300005
@ Velocity 300006
@ DSP_ID 300007
@ SVer 300008
@ Temp_1 300009

[’
L
R
R
R
[2
A
Th
Fi

< >

Port: 3 Baud: 115200 Parity: None Stop bits: 2 Specification: DSP comp regs

1.2 Abbreviations

ASCII American Standard Code for Information
Interchange

CoOM Communications Port

CRC Cyclic Redundancy Check

FC Function code

HW Hardware

IP Internet Protocol

LRC Longitudinal Redundancy Check
ms Milliseconds

NI National Instruments

PC Personal Computer

RTU Remote Terminal Unit
RX Receive

SW Software

TCP Transfer Control Protocol
TX Transmit

ule6 16 — bit Unsigned

1.3 Revisions

1 Issued for information. First issue.

1.4 Health, safety and environment

ClampOn aims to take all reasonable steps to protect
the environment, people and other parties' assets and
to prevent its operations, production, development
and maintenance causing emissions to air, water and
soil.

1.5 Support

ClampOn AS provide program support. Please contact:
swsupport@clampon.com

1.6 About ClampOn

ClampOn AS is the leading worldwide supplier of
topside and subsea non-invasive ultrasonic intelligent
sensors. The company was established in 1993 and its
head office is located in Bergen, Norway. A branch
office, ClampOn Inc., is located in Houston, Texas,
USA.

If you have any questions or require further
information, please visit www.ClampOn.com for
contact details.

1.7 Trademarks

Modbus® is a registered trademark of Schneider
Electric Inc.

62-320-00224
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2 INTRODUCTION

Before using this manual you should have a working
knowledge of the computer type that the program will
be running on. You should know the basics of graphical
user interfaces, file management, etc. You should also
have an idea of how Modbus devices and networks
operate.

Modbus Test Master provides easy access to Modbus
devices for configuration, diagnostic and testing
purposes. Once you have connected the hardware,
noted the device slave ID and communication speed,
you are ready to start.

2.1 Features

. Serial Modbus communication (RTU, ASCII, TCP)
. Device scanning

. Logging and decoding of communication
. Modbus specification display

. Create and modify Modbus specifications
. Create and copy device profiles

. Extended address format (3x00001)

. Legacy address format (30001)

. Both zero-based and one-based addressing
. Trending

. Plugin support

2.2 Installation kit

The Modbus Test Master 1.0 installation kit contains
. Modbus Test Master 1.0

. NI LabVIEW Runtime 2018 SP1 f5

. NI-VISA Runtime 20.0

2.3 Requirements

The minimum requirements to run Modbus Test

Master 1.0:

. Pentium 4M/Celeron 866 MHz (or equivalent)
or later (32-bit), Pentium 4 G1 (or equivalent) or
later (64-bit)

o 256 MB RAM

. 620 MB free hard disk space

. Windows 10/8.1/8/7 SP1 (32-bit)

. 1024 x 768 resolution display

2.4 Installing Modbus Test Master
To install Modbus Test Master:

1. Start Windows

2. Insert the software installation medium
(CD/USB drive), or download the installation set
from a network location.

3. Browse to the installation set.

4, Double-click the setup.exe file.

The installation wizard will guide you through the rest
of the installation process.

In this document, the recommended values are given
but you are free to change these values as you wish.
However, ClampOn recommends keeping the default
values.

2.5 Starting Modbus Test Master

Alternative 1:
From the Start menu, select All Programs > ClampOn
> Modbus Test Master 1.0

Alternative 2:
Start the program from the desktop by clicking the
Modbus Test Master 1.0 icon (see Figure 1).

ClampCn
Modbus Te...

Figure 1: Desktop shortcut

2.6 License

Modbus Test Master comes with an evaluation period
of 90 days or a maximum of 50 program start-ups,
whichever comes first. There are no program
limitations during the evaluation period.

A licence is required to use Modbus Test Master when
the evaluation period has expired. The licence must be
purchased online. To purchase, activate or just check
the license information go to the Help menu and click
License. See Figure 2.

62-320-00224
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o Modbus Test Master 1.0

File Edit Tools LI

ClampOn Online

[ﬁ:l] Ij Uzer manual
L 1 License
Channel o T
About...

Figure 2: License information

o License information >

fr:a:’ Product Modbus Test Master
"y~ Licensed to: Trial

Days left: 90

Runs left: 458

Continue to purchase or activate license?

Purchase Cloze

Figure 3: Purchase or activate a license.

1. Purchase Modbus Test Master Online — you will
be re-directed to a shopping cart where you can
purchase a Modbus Test Master license. You
will receive a license ID and password to
activate the software.

2. Activate Modbus Test Master — to activate
Modbus Test Master, you must be online, and
already have a licence ID and password. If you
do not have an internet connection, Modbus
Test Master can be activated through another
online machine. Follow instructions in the
dialog. Figure 4.

.. Modbus Test Master Activation X
Modbus Test Master

Activating Modbus Test Master is simple and quick.

Select an activation option:
= Activate Modbus Test Master Online

I have a valid License ID

& Activate From Another Computer

| do not have an Internet connection on this computer

Click here for support

3 Exit

Figure 4: Activate licence.

2.7 Splash screen

Licensed to: CLAMPON AS/THOMAS @DEGAARD
License ID: 64065982
Expire: 1/2043

Modbus Test Master

© 2018 ClampCn AS. All right reserved.
Modbus® is registered trademark of Schneider Electric Inc

By Thomas @degaard & Mads A. Toppe 1.0.15 Buid 17

Figure 5: Splash screen

When you launch the application you will see a splash
screen, which is shown for about 5 seconds while the
rest of the application is loaded. It tells you which
software version you are running, the names of the
developers, etc. The full version number (in the lower
right-hand corner of the splash screen) may be helpful
if you contact ClampOn for support.

The splash screen contains the link (blue text): List of
copyrights.

When the application has been loaded the splash
screen will disappear and the main window will
appear.

To see the splash screen at any time, go to the Help
menu and click About.

62-320-00224
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2.8 Main window

6
File Edit Tools Help

JLEE: ® B %

Trend

0
/m

B

Toos

=@ com3
‘?@ el Name DS comp regs Edit Poll freq. (ms) | 1000 & Trend Enabled [7]
(@) DSP comp regs.
@ General communici
¢ General configuratii

%

4 PIG co
[ Steptable
g Vibration - legacy
&3¢ Vibration registers (
8 Vibration registers (
5 Zero table

£ SandMonitor

= @ Server_1

&% n16859

Item Address  Register Type LastValue | Unit Description ~
© RAW_Current 3x00001  Input register 2264 NA Latest raw value

@ RAWMax 300002 Inputregister 284 NA Running maximum of the raw value

© RAWMin 300003 Inputregister 279 NA Running minimurm of the raw value

© RAWAvg 300004 Inputregister 281 NA Running average of the raw value

@ Alarm 00005 Inputregister 0 NA Reserved for alarm status code (used e.g. by
@ Velocty 300006 Inputregister 0 NA Averaged flow velocity (window defined in 4
@ DSPID 300007 Inputregister 8981 NA The DSP ID number of the sensor (last 4 digit
& SVer 300008 Inputregister 30800, NA - L
@ Temp_1 HO0009  Inputregister 32 Celsius Internal Temperature measurement

ol I8 >

Port: 3 Baud: 115200 Parity: None Stop bits: 2

Figure 6: Main window

Itern: RAW_Current - Latest raw value

The main window comprises:

. Menu bar

. Main panel with buttons for adding, removing,
discovering, starting

. List of channels with devices and Modbus
specifications (left-hand pane)

o Information about channel, device and
specification.

. Bus monitor showing all Modbus frames on bus

(channel and device panes)

Right-click menus in each pane provide additional
functions.

3 MODBUS TEST MASTER
3.1 General

In the Modbus Test Master program we talk about
channels, devices, profiles, specifications and items.
They form a hierarchy where devises are connected to
a channel, a specification is linked to a device and an
item is part of a specification.

—T Channel_2 e
4-]’..’2 Device_1
Specification_1

Figure 7: The hierarchy of channels, devices and
specifications (channels three structure).

How to add, configure and use them are described in
the following sections. But first, a brief introduction:

Channel: The physical port used for communication.

This may be a COM port or a TCP/IP connection. You

need to adjust the channel settings before the

communication can start.

o COM port: Set port number, communication
speed, protocol (RTU or ASCII), parity, stop bits,
reply timeout and interframe delay.

. TCP/IP connection: Set IP address, port
number, connection timeout, reply timeout and
interframe delay.

Device: A device is the instrument that you
communicate with through the Channel. You need to
enter the slave ID (Modbus) of the device before the
communication can start.

You may communicate with several devices on the
same channel, but each device must have a unique
slave ID.

Specification: A specification is a list of Modbus
register addresses. You load (link) the specification to
a device and the specification tells the Modbus Test
Master program about what Modbus register
addresses to poll from the device.

A specification is very flexible and can easily be
modified during operation. You may also combine

62-320-00224
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identical Modbus addresses in several specifications
loaded to the same device.

Specifications can be saved and used later on.

Profile: A profile is a set of specifications that you find
that belongs together. You may create multiple device
profiles for the same device.

As for the specifications, profiles can be saved and
used later on.

Item: Items are more or less the Modbus register
addresses that builds up the specification. But as an
item may be both 16 — bit, 32 — bit and 64 — bit wide,
an item may contain more than one Modbus register
address.

The item also holds information about register type,
data type, unit, description, word order and scaling.

3.2 Start Modbus Test Master

At start-up, the Modbus Test Master program will by
default load the set-up from the last program session.
But, the first time you use Modbus Test Master you
have to configure channels and devices. Start with
adding a channel, see 3.3.

& ClampOn Modbus Test Master 1.0 - O X
File Edit Tools Help

Poll freq. (ms) 1000 Trend Ensbled 7]

Address | Register Type ~
| Current 200001 |

H00002 |
3x00003
300004

& DSP-06 Bac)
& DSP-06 Bac)
& DSP-06 Bac)
@ DSP-06 Bay
& DSP-06 Bac)
& DSP-06 Bac)
& DSP-06 Bac)
& DSP-06 Bac)

3400005
3400006
3400007
300008
3400009

16-bit Unsigned Integer
b

gk SandMonitor
=R

Server !
4 sn16859

v

MK >

Figure 8: Starting Modbus Test Master - last session
loaded.

3.3 Add a channel

To add a channel, click the Add channel button in the
main window.

G ClampOn Medbus Test Master 1.0 - a X
File Edit Tools Help
‘dd:;\g\;ma!e\.i e - e e -
- Not Initialized
Figure 9: Add a channel.

A dialog for adding a new channel will pop-up.

o Add channel — e

Mame

Channel_1

Protocol Modbus RTU w

Port 1 =

Baud Rate 19200 V

Parity Mone w

Stop bits 2.0 ~

Reply timecut (ms) 400 =

Inter frame delay (ms) 50 =
© Cancel

Figure 10: Channel settings for Modbus RTU and
Modbus ASCII.

1. Enter a name for the new channel.
2. Select protocol (Modbus RTU, Modbus ASCII,
Modbus TCP)

In case you select Modbus RTU or Modbus ASCll in 2,

see Figure 10:

3. Set the applicable COM port for the channel.

4, Set the baud rate, parity, and the number of
stop bits to configure the communication on the
channel.

62-320-00224
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5. Set the reply timeout — the maximum time from
a request to an answer on the channel.

6. Set the interframe delay, to configure when to
collect a frame from the channel. (maximum
time between two bytes)

In case you select Modbus TCP in 2, see Figure 11:

3. Set the IP address and the port number for the
Modbus TCP server.

4, Set the connection timeout — the maximum
time for establishing a connection to the server.

5. Set the reply timeout — the maximum time from
a request to an answer on the channel.

6. Set the interframe delay, to configure when to
collect a frame from the channel. (maximum
time between two bytes)

o Add channel — =

Mame
Channel_1
Protocol Modbus TCP v
IP address
Port 502 =
Connection timeout (ms) 30000 =
Reply timecut (ms) 400 =
Inter frame delay (ms) 50 =

0 Cance

Figure 11: Channel settings for Modbus TCP.

Click Add to add the new channel.

The new channel will be displayed in the List of
channels, the main part of the window will show the
channel settings. As default, a new channel is
“enabled”, meaning that it is ready to be used.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help

Cranne

Channel_t Edit

Enabled

Protocol Modbus RTU |~
Port 3 5
115200 B
None ~
20 ~

Reply timeout (ms) 200
Inter frame deley (ms) 50

Not Initialized

Figure 12: A new channel is added.

3.4 Add a device

When a channel is ready the next step is to add a
device to the channel. Click the Add device button in
the main window.

6 ClampOn Modbus Test Master 1.0 - o x

File Edit Tools Help

Cranne

MName
Channel_1 Edit

Enabled

Protocol Modbus RTU |~
Pert 3 +
Baud Rate 115200 ~
Parity None ~
Stop bits 20 ~
Reply timeout (ms) 200

Inter frame delay (ms) 50

Not Iniialized

Figure 13: Add a device.

A dialog for adding a new device will pop-up.

o Add device X
MName Modbus 1D
Device_1 1 =
Description

@ Add ) Cancel

Figure 14: Device settings.

1. Enter a name for the new device.

62-320-00224
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2. Set the slave ID of the device.
3. Enter a description for the device.

Click Add to add the new device.

The new device will be displayed in the List of channels
under its channel. The main part of the window will
show the device settings. As default, a new device is
“enabled”, meaning that it is ready to be used.

& ClampOn Modbus Test Master 1.0 - o x
File Edit Tools Help
= ® @ & B \
( y
| ® ®1 O QO B N
ses ros A > Do Fna = ot B
Craneel Deice  Spechcaten  fam Devce Devcs -
%1 Channel 1 Al Settings  Traffic
) Device_1
Name
Device_1 Edit
Enabled
Modbus ID 1
Device profile v
Description test device
Address view @1 - indexed
0~ indexed
Nt Initalized

Figure 15: A new device is added.

In the device window you may load earlier used device
profiles from the program memory.

You may also toggle between zero-based indexing and
one-based indexing. That is, the item addressing will
either start from zero or from one.

3.5 Add a specification

& ClampOn Modbus Test Master 1.0 - o x
File Edit Tools Help
= o) @ %) {3 \
( y
B ®# @ a4 © ® N\
sad e s e Dese oz : .
s San Oster Tes:
Coanne Deicf A cpecificationffo device. Device. Device o
i Channel 1 A settings Tt
©[fi Device1
Name
Device_1 Edit
Enabled
Modbus ID 1
Device profile v
Description test deviee
Address view @1 - indexed
O0- indexed

Figure 16: Add a specification.

Click the Add specification button in the main
window. A dialog for adding a specification will pop-
up. You will have two choices, either create a new
specification or load an existing.

If you decide to create a new specification enter the
“Specification name” and click the Add button. You
will automatic be re-directed to enter an item(s). See
also section 3.6.

o Add Specification bt

MNew specification

Specification_2 ) Add
Existing specifications
) 3. PIG Settings 3 cancel

Browse

Figure 17: Add specification.

The new specification is by default enabled, meaning
that it is ready to be used.

G ClampOn Modbus Test Master 1.0 - o X
File Edit Teols Help
— &) @ ) D \
2 B B & 060 Q| ® @
p B b %@ KPP w
Channel Device: ‘Specification ftem Spec. Dex: = etz
Name Specification_1 Edit Pell freq. (ms) 1000 Trend Enab\ed
Group tem Address | Register Type | Data Type Default Value | Unit P
300001 Inputregister  16-bit Unsigned Integer
.
Not Initialized Specification: Specification_1

Figure 18: Specification added and displayed.

62-320-00224

Page 10 of 20



Software Manual
Modbus Test Master

CLAMPON'

ULTRASONIC INTELLIGENT SENSORS

3.6 Add anitem

& ClampOn Modbus Test Master 1.0 - O X
File Edit Tools Help

Figure 19: Add an item.

Click the Add item button in the main window.

In case you have a specification opened the new
item(s) will be added to that specification. Otherwise,
a new specification will be created containing the new
item(s).

A dialog for adding the item will open. As a minimum
you have to enter the Modbus-address, the type of
register and the data type. It is important that these
entries correspond to the settings in the device.

o Add new items =

RegisterType | Input register v
Start Address | 200001

Data Type 16-bit Unsigned w
Word Order

ltern name

Group

Unit

Default Value

Description

Scaling O

Maximum

Minimum

X Garcl

Figure 20: Add item(s).

Entries:

Register Type: Input register, Holding register,
Coil or Discrete Input.

Start Address: The Modbus register address of
the first item. A full range of 65535 addresses
are supported. The prefix indicates the type of
register (“Ox — Coils”, “1x — Discrete Input”, “3x
— Input Register” and “4x — Holding Register”)
No. of Items: The number of items you are
adding. (starting from Start Address)

Data Type: The data type tells the Modbus Test
Master program how the data in each item is
formatted. In case the data type is 32 — bits wide
the data is contained in two 16 — bit Modbus -
addresses.

Word Order: In case an item is 32 — bits wide or
more you have to specify the Word Order. That
is, which Modbus register addresses contain the
most- and least significant values (Words —
U16). If word order is Little endian the least
significant value is placed in the first Modbus
register and the most significant value is placed
in the last Modbus register. If word order is Big
Endian, you have the opposite situation, the
most significant value is placed in the first
Modbus register and the least significant value
is placed in the last Modbus register.

Item Name: The name of the item.

Group: You may group items together to
visualize a relationship between them.

Unit: The unit of the item value. (m/s, °C, kg,
and so on)

Default Value: The default item value.
Description: A short description of the item.
Scaling: As each Modbus-register only holds a
16 — bit integer value between 0 — 65535 scaling
is used to extend the range, minimize the range
(introduce digits of precision) and use negative
numbers.

Maximum: The maximum value of the item.
(applicable if Scaling is checked)

Minimum: The minimum value of the item.
(applicable if Scaling is checked)

62-320-00224
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3.7 Start and stop monitoring

When you have prepared and enabled your channels,
devices and specifications you are ready to start
monitoring.

Click the Start button in the main window.

. The pause symbol ™ will disappear on the
enabled channels, devices and specifications in
the “Ports list”.

. The Start button will change to a Stop button.

. The specification will change layout. The item
symbols change to a green light and the Value
column is now visible in blue.

& ClampOn Modbus Test Master 1.0 - o x
File Edit Tools Help
— ®) @ ) {3 \
( y
® B ® O QAIOIF %
hat R b ai Daete i s !
fress bk spedfczion S Omice £ = Erm
=9 Channel1 -
g Device.1 Name Specification_1 Edit Poll freq. (ms) | 1000 Trend Enabled (7]
S Item Address  Register Type  Last Value | Unit Description ~
® 300001 Inputregister 282
v
ol s >
Port 3 Baud: 115200 Parity: None Stop bits:2 Specification: Speciication_1

Figure 21: Monitoring mode.

To stop monitoring click the Stop button in the main

window.

. The pause symbol ' will appear on the enabled
channels, devices and specifications in the
“Ports list”.

. The Stop button will change to a Start button.

. The specification will change layout. The item
symbols change to a red light and the Value
column is now not visible.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help
= ) @ S Sk \
( 3
S B LB &4 ©@|aA]0® W
7 s e sa Deste s = o -
Crarns Dece  Speccaton  fhem Sexc Derce =" G Teots
£ Channel ~
é@ D Name  specification_1 Edit Poll freq. (ms) | 1000 Trend Enabled 7]
ion.1 Group Item Address Register Type | Data Type Default Value | Unit -
@ 300001 Inputregister  16-bit Unsigned Integer
v
o = >
Not Initialized Specification: Specification_|

Figure 22: Monitoring disabled.

3.8 Write to an item

In monitoring mode, it is possible to write values to
items of register type coil or holding register. Select
an item followed by Write to item from the right-click
menu.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help

@l
L.
e

&
1)

j@

Toot

£ Channel 2
g e * | Name General configuration (float32) Edit Poll freq. (ms) 1000 [ Trend Enabled [7]
25 e Item Address  RegisterType  LastValue | Unit Description -
o GE <o & Sand - Flow Velocity 4¢00201 Holding register 0,00 mis Flow velocity input (used if C
P b @ Sand - Line Pressure 400203 Holding register 0,00 barg Pressure at sensor (used if Cz
Ne"e": configuratis @ Sand - Line Temperature  4x00205 Holding register 0,00 Celsius Temperature at sensor (used
' P‘ZW— Ef”“ @ 5 Rate 4¢00207 Holding register 0,00 Sm3/d Standardized Gas rate (used i
@ ate e olding register 0, m3/ il rate (used if CalcMode is
s ‘?" ‘9“'“:‘“"‘ @ S 400209 Holding regi 0,00 3/d oil d if CalcMod
- & Sand - Waterrate e olding register 0. m3/ ater rate (used if CalcMode
SP“‘F‘“:‘“" 5 & Sand - W 400211 Holding regi 0.00 3/d W q if CalcMod:
g) Sf:;‘t:;‘e‘“"- 4 Sand - Pipe diameter 400213 Helding ugmr Internal pipe diameter (used
<, Vibration - legacy
Vibration registers ( Trend item(s)
Vibration registers ( Log tofile
Zero table

Add item(s)
Edit item
Delete item(s)

Export to Excel {.csv)
Import from Excel (.csv)

< >

v

Port: 3 Baud: 115200 Parity: None Stop bitsi 2 Item: Sand - Pipe diameter - Internal pipe diameter (used if CalcMode

Figure 23: Write to an item.

A dialog will open where you enter the new value and
then click the Update button.

o Write item >

Internal pipe diameter (used if CalcMode is 3)

3 Cancel

ltem: | Sand - Pipe diameter

Address: | 400212

Mew value | 160

Unit mm

Figure 24: Write a value to an item.
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3.9 Trendingitems

In monitoring mode, you may start the trending of
items. Either click the Trend button among the main
buttons on the top row or select an Item in the
specification and click the specification’s Trend
button.

© ClampOn Modbus Test Master 1.0
File Edit Tools Help

BCa& © a ®l=le N
Deee e am ey Deree e Omens o

Trend

~| Neme|Specification_1 Edit Poll freq, (ms) | 1000 | % Tren

Item Address Register Type Last Value | Unit Descriptionfl [Trend tags.)
) 30001 Inputregister 282

Enabled ]

Port: 3 Baud: 115200 Parity: None Stop bits: 2 temn: -

Figure 25: Trending items.

In case you clicked the main Trend button you will be
re-directed to select items for trending. Browse to the
wanted item(s) and enable by clicking the associated
check-box. When you are ready click the OK button. A
trend window with the selected items will open.

If you started trending directly form the specification,
the trend window will automatic open with selected
items.

& Add hems *
% Channel_1

Address
8 Device 1 00001

\\;

Figure 26: Select items to trend.

Ttem
* Chamnel_1/Device_1
)

£ 8 '3

g

g B
bishbbEd e

1!

41,06 154456 154546 154536 154726 154816

Figure 27: Trend window.

In the trend window you may add and remove
trending items.

Add Items: If you click the Add Items button the
window for selecting items will open, see Figure 26.
You may choose items from different devices and
trend them in the same trend window.

Write to Item: You may click the Write to Item button
if the item type is a coil or a holding register. See Figure
23.

Delete items: Remove an item from the trend window
by marking the item and then click the Delete button.

3.10 Find a device

Sometimes you do not have the necessary information
to start to communicate with a device. Or more
particular, you do not know the slave ID. A search tool
is available to help you out.

Select the channel that the device is connected to and
click on the Find device button. A new window will
open where you can start to scan the channel.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help
= = @ I Iy 3
(») y
| @B @] aj] ® @
L I IS I0fGeaech Jbr devices on Jlanne ST Qpeves o
b—
T Channel 2 A] setings | Tratfic
Name
Channel 2 Edit
Ensbled
Protocol Modbus RTU [
Port. 3 <
Baud Rate 115200 v
Parity None ~

Stop bits 20 ~
Reply timeout (ms) 200
Inter frame delay (ms) 50

Not Initialized

Figure 28: Find device.
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Before you start the scan you have to choose protocol
for the scan. If the channel is a COM port you may also
select Auto Detect.

Auto Detect will switch between the protocols
Modbus RTU and Modbus ASCII and scan through all
available baud rates.

¢ Find devices at Channel_2 O *
File

Search: Modbus RTU ~ _

S ¢ Modbus RTU 'i_-\ Search

AEEE T Modbus ASCI
0 devices founy
Auto Detect
Modbus ID Protocol Baud rate [by/s] ~
v

Idle Add

Figure 29: Device search window.

Click Search button to start the scan. You may anytime
stop the scan by clicking on the Stop button.

& Find devices at Channel_2 O b4
File

Search: Modbus RTU v

O Stop

Start address: | 1 End address: | 247

fldsrcesioond Scanning address: | 49

Modbus ID Protocol Baud rate [by/z] A
5 Modbus RTU 115200
Searching Modbus ID's... I Add

Figure 30: Scanning for devices.

When the scan is complete or you have stopped it
manually, the discovered devices may be added to the
channel. Select devices and click on the Add button.

The search window will close, and the new devices are
added to the channel in the channels list.

=5 Channel_2 ~

[ ID-05

Figure 31: Device with Modbus ID 5 added to
Channel_2.

3.11 Monitor bus traffic

Select the Traffic tab in the channel or device display.
Both the channel and the device windows allow you to
monitor communication on the channel. Only, that for
the device window the communication is filtered to
show communication only for the selected device.

Settings  Traffic

[JVerbose Mode [1Apply Filters Function Code

[AAuto Scroll [# TX - transmit
[leg to file [#]RX - receive 02 - Read input status
. []Bad CRC/LRC 03 - Read helding registers

(@ Hexadecimal [ Exceptions 04 - Read input registers
() Decimal 0 rite coil
() Binary 0 rite holding register

- 08 - Diagnostics

U Copy 15 - Write multiple coils

1 aer 16 - Write multiple helding regis

Figure 32: Options of the traffic monitor.

Verbose Mode: You may toggle between a standard
mode and a verbose mode.
Default: disabled (unchecked)

. In standard mode each frame is displayed byte-
wise with a timestamp and indication of TX/RX
and protocol.

. In verbose mode the byte-wise presentation is
decoded into slave ID, read/write, function
code, register type, register address, data and
CRC/LRC.
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& ClampOn Modbus Test Master 1.0 - O X
File Edit Tools Help

= @ = o \
= & y
] = & -7
& ;
=, L s T Optns Toas
79 Channel 2 Al settings  Traffic
S Device_1 &
(@ DSP comp regs M Auto Scroll [JApply Filters Slave ID Text
P General communic: []Verbose Mode [ATX - Transmit
€, General configuratic Dltogte file

€, General configuratii

ibration - legacy

Vibration reg\sters ( T Copy
rs
Clear

5:57,306 RX: 0503 16 1F 4000 00 DB B8.00 00 00 0A 00,00 0000 00 0700 01 00 1400 02 6103
5:57,308 T: 05 02 1F 4D 0002 52 4C

5:58,008 RX: 05 03 04 00 01 00 A 6E 34

5:58,009 TX: 05 03 1F 50 0002 C2 4A

1.2] 14:05:5€,110 RX; 05 03 04 00 FA 00 00 9F C2

[Channel_2] 14:05:58,111T: 05 02 46 B0 00 06 D0 £3

5:58,213 RX: 0503 0C 00 00 00 00 00 0042 C8 0000 44 TA CB 62

5:58,215 T: 05 04 00 00 00 7D 31 AF

5:58,364 RX: 05 04 FA D1 210121 01 1D 01 1F 0000 00 00 23 15 78 50 01 30 0093 62 7B 0D 0D 63 4100 00 2€ 60.0C
5:58,265 T: 03 04 03 E3 0022 F1 E7

5:58,456 RX: 0504 44 72 F3 3D 63 9A 65 3D €6 4F 88 3D A0 B3 80 42 OF AB 33 42 1E B6 B0 42 8948 22 40 C8 BD 4
[Channel_2] 14:05:58,470 Tx: 05 04 04 4C 0004 30 AA

[Channel_2] 14:05:58,571 R: 050408 000100 01 07 90.00 00 1D EC
[Channel_2] 14:05:58,573 Tx: 05 03 00 00 00 1F 05 86
[Chann 14:05:58,674 RX: 05 03 3E 0D 0D 00 3 00 00 0 8A 00,00 00 01 00 00 0 00 00 G0 00 73 00 OA 00 0A 00 05 00 00 0000 O,

14:05:52,678 TX: 05 02 00 72 00 OE 6591
[Channe\ 2] 14:05:58,779 Rx: 0503 1C 00 00.00 00 00 00 43 C8 00.00 3F 80 00 00 3F 8000 00 40 AD 00 00 3F COD0 00 43 CB2067 v

Port: 3 Baud: 115200 Parity: None Stop bits: 2 Channel: Channel 2, status - idle

Figure 33: Monitoring bus traffic in standard mode.

§ ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help

i o) =N & \\
(m) ,
Craoa e vere S0 Trene opons Teots
579 Channel2 A] settings | Traffic
& Device 1 i

© DSP comprregs. [HAAuto Scroll U=
% General communic: [ Verbese Mode
u [JLegtofile
(@ Hexadecimal e
Exceptions

ODecimal [beeption

O Binary

H1 Copy 2 15 - Write multiple coils

tion registers ( BV
[ Zero table
14:17:51,850 Modbus RTU/TX - slave 5: Read holding registers 4x08014 - 4x08015(11DX) (FC: 3), CRC: 52 4C "

1417:51,953 Modbus RTU/ e5: Read holding veg\s(evs 4 bytes of data; 00 01 00 0A (FC: 3), CRG: 6E 34
e 15 4x08017 - 4xDB018(11DX) (FC: 3), CRC: C24A
s\avei Read holding vegmevs 4 bytes of data: 00 FA 00 00 (FC: 3), CRC: 9F C2
7 €5 Rea dhu\dmg vegmmﬂm £18102(11DX) (FC: 3), CRC: DOE3
14:17:52,158 Modbus RTU/ e 5: Read holdin ers, 1 of dlata: O 00 00.00 00 00 42 €3 00 0044 7A (FC: 3), CRv
RTU/TX - slave 5t Read mputveg\s{evs}xﬂﬂﬂm 3001250103 (FC: ), CRC: 31 AF
slave Readmpulreg\sters 250 bytes of data: 01 1F 012101 1D 01 mmnn 0000231578500
5 Read input registers 201001 - 301034(1IDX) (FC: 4), CRE: F1
slave 5 Read mpuuegmr; 68 bytes of data: 62 173D AB50 DD zmzzm 3D A206D04245
S\EVES Read mputveg\s{evs]xﬂﬂm 3c01104(11DX) (FC: 4), CRC: 30 AA
5 ers, of data: D0 01 00 01 01 30 00 00 (FC: 4), CRC: 1D EC
o5 Read holding veg\;!ev;AxDDDD\ £00031(11DX) (FC: 3), CRC: 05 85
slave 5 Read holding registers, 62 bytes of data: 0000 00 3C 00 0 nnmnnnn 000100000000
25‘ Read holding registers 4x00115 - 4x00128(11DX) (FC: 3), CRC: 6539
5: Read holding registers, 28 bytes of data: 00 00 00 00 00 0043 csnn 00 3F 20,00 00 3F €0
141752691 Modbus KTU/TX - dave 5 Read holding registers 400201 - 014100 (FC:3), CRC: 474
1417:52,791 Modbus RTU/ es Read hn\dmgveg\s(avs 28 bytes of data: 00 00 00 00 00 00 00 00 00 00 0 60 00 00 00 00
14:17:52,705 Modbus RTU/ e rs 4x0D301 - 4xDD320(11D) (FC: 3), CRC: 8474
14:17:52,896 Modbus RTU/RX - s\avei Read holding vegmevs 40 bytes of data: 00 00 000D 0 0043 ED 00 00 3F 80,20 00 44 9C
1417:52,898 Modbus RTU/TX - slave 5: Read holding registers 4x00325 - 4x00420(11DX) (FC: 3), CRC: 05 8F

7 RTU/
16:17:52,268 Modbus RTU/TX -
14:17:52,369 Modbus RTU/}
14:17:52,371 Modbus RTU/
14:17:52,473 Modbus RTU/
18:17:52.477 Modbus RTU/
14:17:52,581 Modbus RTU/
14117352586 Modbus RTU/
14:17:52,683 Modbus RTU/

9 v

Port: 3 Baud: 115200 Parity: None Stop bits: 2 Channel: Channel 2, status - idle

Figure 34: Monitoring bus traffic in verbose mode.

Auto Scroll: When enabled, communication will
automatic scroll to the latest communication frames.
Default: enabled (checked)

Log to file: Save the communication to file by checking
the Log to file box. A log file will automatic be created
at:

C:\Users\....\Documents\ClampOn\Modbus Test
Master\ComLogs

Uncheck to stop the logging and to close the file.

Data formatting: Toggle between hexadecimal,
decimal and binary presentation.

Copy to clipboard: If you click the Copy button the
contents of the monitor window will be copied to the
clipboard.

Clear: Click the Clear button to empty the monitor
window.

Filter options: Check the Apply Filters box to start
filtering the displayed communication.

o Display the communication frames transmitted
from Modbus Test Master. Check the TX box.

o Display the communication frames received
from a device. Check the RX box.

o Only display communication frames with a bad
CRC or LRC. Check the Bad CRC/LRC box.

. Only display communication frames with
exception codes. Check the Exceptions box.

o Function code: Mark the function codes that
shall be displayed.

o Text: You may add a text filter that will be
applied on top of the other filters. Enter your
filtering text in the text box and press Enter.

3.12 Adjust program settings

Click the Options button to adjust the program
settings. A window will open where you can change
settings for Trends, Startup and Table view. When you
have finished your adjustments click the Apply button.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help
©|a|® N
Deete ] = o o
Cranes Dee = [Option]
HeilChannel ~| settings  Traffic
Name
Channel 2 Edit
Enabled
Protocol Modbus RTU |~
Pert 3 +
Baud Rate 113200 k2
Parity None ~
Stop bits 20 ~
Reply timeout (ms) 200
Inter frame delay (ms) 50
v
Not Initialized

Figure 35: Adjust the program settings.

Trends: Startup settings when opening new trends.

. Period: The time span displayed on the graph (x-
axis)

. Refresh Rate: How often check for new values
and add them to the graph.
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. Override: Override the refresh rate and instead
use the polling frequency set in each
specification.

. Autoscaling: Autoscaling of the Y-axis. (on/off)
o Options >
Trends B Startup Table view

Period 15 minutes w
Refresh Rate |2 =l
Owerride ]
Autoscaling

@) Apply ) Cancel

Figure 36: Trend settings.

Startup: Program settings when opening Modbus Test
Master.

o Maximize Window: will maximize window at
program startup.
. Show splash-screen during startup: Enable and

disable of splash screen.

o Options >

Trends = Startup

Table view

Maximize Window ]
Show splash-screen during startup

@] Cancel

© Apply

Figure 37: Startup settings.

Table view: Display- settings for the specifications.

. Column order and visibility: Click the Settings
button to adjust column order and to enable or
disable columns. In the Column set-up window
(see Figure 39) you may check/uncheck columns
and move them up/down to adjust their order.

Note that column settings only apply for
enabled specifications.

. Autoscale columns: Check/uncheck to enable
or disable auto-scaling of the column widths.

o Address display format: You may choose
between two display formats for the Modbus
register address. Either the extended address
format (3x00001) or the legacy address format
(30001)

. Boolean display: You may choose between two
display formats for values of the boolean data
type. Either as a “One” or a “Zero”, or as a
“True” or a “False”.

o Options >

Trends B Startup

Table view

Column order and visibility ., Settings
Autoscale columns
Address display format Jx00001- |~

Boolean display (® One/Zere () True/False

) Cancel

Figure 38: Display settings for the specification.

© Apply

o Column set-up x
(mGowp ]

[term
Address
Register Type . .
Last Value .@. Up
[] Data Type :
Unit
Description . )
] Maximurm J&Down

] Minirmurm

[] Default Value
[] Function Code
] Word Order
[] Contral Values

O Cone

Figure 39: Adjust column order and enable or disable
columns.
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3.13 Additional Tools
Additional tools (Plugins) may be added to the
Modbus Test Master program by loading them into:

C:\Program  Files  (x86)\ClampOn\Modus  Test
Master\Tools

The tools can then be found by clicking the Tools
button.

© ClampOn Modbus Test Master 1.0 - O x
File Edit Tools Help

= =i @) ) Sk
B e a ® % N
Channel Device. Specification e Crannel Device. =
) Channel 2

A settings  Traffic

Name
Channel 2 Edit

Encbled

Protocol Modbus RTU |~
Port 3 <
Baud Rate 115200 =
Parity None v
Stop bits 20 v
Reply timeout (ms) 400

Inter frame delay (ms) 0

Nt Initialized Channel: Channel 2, status - idle

Figure 40: Open tools menu.

A window will open and list available tools. Use the
mouse to click on a tool and it will automatic start.

o Select tool >

Poll Modbus [tems s

Communication Monitor

W

Figure 41: List of available tools.

4 MODBUS TEST MASTER TOOLS

The Tools menu (Figure 41) contains plugins that add
functionality to the software. Some plugins are part of
the Modbus Test Master 1.0 installer, while others can
be added manually. The tools included in the Modbus
Test Master 1.0 installer are:

o Communication Monitor

. Modbus Poll

Modbus Test Master 1.0 scans the Tool folder in the
(see Figure 42), and then adds the found Pluglns to the
Tools menu.

To add plugins to Modbus Test Master 1.0, copy and
paste files into the Tools folder.

C:\Program  Files  (x86)\ClampOn\Modus  Test
Master\Tools

[ 1] = | Tools - o x
Home | shore view 0

T New item - ﬂ Open - FSelectall
£ Easyaccess - Edit Select none
w

Pinto Quick Copy Paste Move Copy  Delete Rensme N
e fl Paste shortaut | ‘pome Sory | Del = : History | lnvert seection

Clipboard Organize New Open Select

« v 4 |« Local Disk (C) > Program Files (x36) > ClampOn > Modus Test Master 5 Tool v U | SearchTools »

8 3D Objects ~ N
[ Desktop

[£] Documents
& Downloads

2tams e =0
Figure 42: The Tools folder

Tpe Size
LabVIEW LLB 19Kk8
LabVIEW LLB 116K8

4.1 Communication Monitor

The Communication Monitor tool displays all
communication to and from Modbus Test Master.
Each communication frame is displayed together with
a timestamp, the channel name and TX/RX. (was the
frame was transmitted or received?)

This tool provides information already covered by the
traffic monitors included in channel and device
windows. But it might be handy to have a freestanding
window showing communication while using the
Modbus Test Master program.

62-320-00224

Page 17 of 20



Software Manual
Modbus Test Master

[CLamPON’)

ULTRASONIC INTELLIGENT SENSORS

¢ Communication Monitor — O X

Copy Clear [ Autoscroll

LTI UIVID ] 155 502,530 LAT UUUSUUL OUUURT U
[Ch_COM3] 14:47:05,979 RX: 06041430A73F3127EA3F4950AT3F31C5D63F3D000B0000SFFD

[Ch_COM3] 1447:05,982 TX: 060400D4000CE180

[Ch_COM3] 14:47:06,023 RX: 060418256B4642000844FA000844F A1FF7449C0D003FB0EODD450C2EDE
[Ch_COM3] 14:47:06,027 TX: 0603000E0001E47E

[Ch_COM3] 14:47:06,083 RX: 06030200000D084

[Ch_COM3] 14:47:06,096 TxX: 060300CE000E4447

[Ch_COM3] 14:47:06,137 RX: 06031 C00003F200000000000000000000000000000000000000000000042EE2920
[Ch_COM3] 14:47:06,791 TX: 060300E200026584

[Ch_COM3] 14:47:06,858 RX: 0603040000BFE0FDE3

[Ch_COM3] 14:47:06,865 TX: 06040000000931BB

[Ch_COM3] 14:47:06,908 RX: 060412011B011D0719011B000000002315785001317BCA

[Ch_COM3] 14:47:06,911 TX: 060400CE000AF044

[Ch_COM3] 14:47:06,853 RX: 06041472D33F3C27TEAIF4050A73F31C5D73F3D000B0000CES5

[Ch_COM3] 14:47:06,955 TX: 060400D4000CE180

[Ch_COM3] 14:47:07,021 RX: 060418236C4642000844FADDDBA4FATFF7A49C0O0003FA0D0O00450D86D8
[Ch_COM3] 14:47:07,024 TX: 0603000EDO0TE4TE

[Ch_COM3] 14:47:07,064 RX: 06030200000D284

[Ch_COM3] 1447:07,066 TX: 060300C8000E4447

[Ch_COM3] 14:47:07,131 RX: 06031C00003F200000000000000000000000000000000000000000000042EE2920
[Ch_COM3] 14:47:07,780 TX: 060300E200026584

[Ch_COM3] 14:47:07,834 RX: 0603040000BF80FDE3

Figure 43: Communication Monitor.

4.2 Modbus Poll

The Modbus Poll tool is designed to poll data and write
values to any address. You do not depend on
specifications and their items. Just enter the start
address and the number of items, and then click the
Start button.

& Read/Write Registers - O b4
File
———

Read Address Value

Device: DSPILMBID 6 o 300001 283

Start Address: | 200001 300002 283

No. of It 3x00003 281

o-otitems: |5 300004 283
Pell freq. (ms): | 1000 200005 0

<

Data Type: Unsigned16
Word Order: | Little endian ~

Write

ltem: 400001
Value:
Data Type: Unsigned16 ~

Word Order: Little endian ~

Write —
4 Start (@ Stop

Running - Last Update: 14:54:21

Figure 44: Modbus Poll.

In run mode the right part of window will populate
addresses and their values.

Polling entries:

. Device: Select the device you want to poll.

. Start Address: The address of the first item to
poll.

. No. of Items: Number of items starting from the

address given in Start address.

. Poll freq.(ms): The update rate when polling. A
poll frequency of 1000 ms means that Modbus
Poll will update item values every second.

. Data Type: Information about how the received
values shall be formatted by Modbus Poll.

. Word Order: In case an item is 32 — bits wide or
more you have to specify the Word Order. That
is, which Modbus register addresses contain the
most- and least significant values (Words —
ui1se).

Read
Device: DSPII_ME_& w
Start Address: | 300001
Mo, of ltermns: 10
Poll freq. {ms): | 1000
Data Type: Float w

Word Order: Little endian e

Figure 45: Configure the polling entries.

Write entries:

° Device: Select the device you want write values
to.

. Item: The address of the item you will write a
value to.

. Value: The value you will write to the item.

. Data Type: Information about how the value
shall be formatted by Modbus Poll.

. Word Order: In case an item is 32 — bits wide or

more you have to specify the Word Order. That
is, which Modbus register addresses contain the
most- and least significant values (Words —

uie).
Write
[tem: 200001
Value: 25
Data Type: Float bt
Word Order: Little endian p
& Write

Figure 46: Select the item and set the value to write.
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5 ADDITIONAL FEATURES
5.1 Symbols

Following symbols are implemented to indicate
statuses and type of objects.

Channel (COM port)

Channel (network TCP/IP)

Device

Monitoring paused (enabled, not started)
Disabled (channel, device, specification)
Item - monitoring on (enabled, started)
Item - monitoring off (enabled, not started)
Item - trending

Item - logging to file

Warning

D@

w
-

P e

(=
=

L

POW@OX

Regarding specifications you may select your own
symbols. When you create a new specification a list of
symbols is available in the Add Specification window.
Hoover over the symbol and the symbol-list will open.

o Add Specification >

Specification name

ification_2
@ Cancel

| - Sand - settings

Browse

Figure 47: Select your own symbol for the
specification.

The specification symbol may later be changed by
selecting the specification followed by opening the
symbol-list from the right-click menu. Select Edit
symbol.

=% Channel 2 -

S 105 Name| Speci
[ DSP comp regs Group
o1 General communics | |

- General configurati
eneral configuratii
lew_ltemns

IG configuration
5 Specification_1

Add channel
ep

Add device
Duplicate device
Load profile

Save set-up as profile

Add specification
Save specification

Edit symbol
Additem
Delete

Discover devices
Refresh COM list

i |
Figure 48: Change specification symbol

5.2 Edit specification in Excel

The Modbus Test Master 1.0 program is supplied with
an Excel-template for editing specifications. Select
Edit in Excel from the specifications right-click menu
and the it will be opened in Excel.

Note that the Edit in Excel option is only available for
disabled specifications.

In Excel you can do the same editing as in the Edit item
window. But you may be able to speed up process by
editing multiple items at the same time.

The specification will be updated as you close the
Excel-template.

Note: It is not necessary to save the Excel-template.

& ClampOn Modbus Test Master 1.0 - o X
File Edit Tools Help

— 5 @) Y i g
( y
S B LB & ©@|Qa|® ® N
e s e e oeme e s B 5
Chame Deice  Spaccaton fam Soec Derce = s e
&%) Channel 2 ~
S 005 Name DSP comp regs Edit ) Open
& gSP o reg5 Group tem Address
G General communic: DSP-06 Backwards Compatibility Registers | RAW_Current | 3x00001

eneral configuratis

eneral configurati D5P-06 Backwards Compatibility Registers | RAW_Max | 300002
G D5 tibiity Registers  RAW Min | 300003
tep table DSP-05 Backwards Compatibility Registers | RAW_Avg | 300004 - teger
fbration - legacy D5P-06 Backwards Compatibilit 00005 | Inputregister | 16-bit Unsigned Integer
bration registers ( D5P-06 Backwards Compatibilit 00005 | Inputregister | 16-bit Unsigned Integer
) Vibration registers ( DSP-06 Backwards Compatibilit 00007 Input register | 16-bit Unsigned Integer
= D5P-06 Backwards Compatibilit 00008 Inputregister | 16-bit Unsigned Integer
DSP-06 Backwards Compatbitl 544 tem(s) 00008 Inputregister | 16-bit Unsigned Integer

Delete item(s)
Clear specification

Editin Excel
Export to Excel (.csv)
Import from Excel (.csv)

v
< >

Not Initialized Item: S_Ver - Firmware version * 10000 (<.g. version 1.58.15 is

Figure 49: Select Edit in Excel from the right-click
menu.

Figure 50: Specification opened in the Excel-
template.
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6 TERMINOLOGY

Coil’: Holds a true/false status that you can both read
and write.

Discrete input!: Holds a true/false status that you can
read.

Input register’: Holds a 16-bit value (u16) that you can
read.

Holding register!: Holds a 16-bit value (u16) that you
can read and write.

Item: In Modbus Test Master an item may be a coil, a
discrete input, an input register and a holding register.
In case the datatype is 32-bits or 64-bits wide the item
will hold its value in 2 or 4 registers. (input or holding)

Specification: In Modbus Test Master a specification is
a list of items.

Profile: In Modbus Test Master a profile is a list of
specifications.

Device: In Modbus Test Master a device is the remote
unit you “talk” to. You may open specifications or
profiles for the device.

Channel: In Modbus Test Master a channel is the
physical port that you use to communicate with the
device. This may be COM port or network. (TCP/IP)

Protocol: There are three protocols designed for
modbus; Modbus RTU, Modbus ASCIl and Modbus
TCP. Modbus TCP is made specific for network
communication.

Slave address: On each channel every device must
have a unique slave address. That is, a number
between 1 — 247. The slave address starts every
communication frame and ensures correct device
addressing. How to set the slave address:

° Modbus Test Master: in the device window.

! The coils and holding registers will typically be used for
configuration of the device, while the discrete inputs and
input registers holds data processed by the device.

° Device: device specific.

Function code: A number that says if your addressing
a coil, discrete input, input register or a holding
register, and if this is a read or a write. The function
code follows the slave address in the communication
frame. Function codes:

. 01 — Read one or more coils.

. 02 — Read one or more discrete inputs.

. 03 — Read one or more holding registers.
° 04 — Read one or more input registers.

. 05 — Write one coil status.

° 06 — Write one holding register.
° 15 — Write multiple coils.
° 16 — Write multiple holding registers.

We also have the function code 08 for diagnostic
purposes. As an example, the search command in
Modbus Test Master use the diagnostics function code
08 and the sub-function code 00 — Return Query Data.
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