How To Implement
Modbus TCP Protocol Using VBA
with Excel
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Objectives

® Visual Basic for Applications (VBA) to
communicate to a PLC using Modbus TCP
protocol.

® Reading ten registers in the PLC and
displaying a bar graph in Excel.
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Steps to be done:

o
1.Explain Modbus TCP protocol

2.Install OstroSoft Winsock Component —
Winsock API Calls for communication on
network

3.Develop the Excel and VBA application
(Microsoft Excel 2010)

4.Communicate to the PLC and sample code
(Do-More Simulator)
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1 — Explain Modbus TCP
|

Modbus TCP is a Protocol that is used for
communications over TCP/IP networks.

This is done on port 502. Modbus TCP does not require
a checksum calculation as lower layers already
provide checksum protection.

You can think of this as a letter being sent and Ethernet
TCP/IP acts like an envelope for the Modbus
Commands.

Here are some links to references:
Introduction to Modbus TCP/IP
Simply Modbus — Modbus TCP
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2 — Install OstroSoft Winsock

OSWINSCK.dII serves as a wrapper for the
Winsock APl and helps programmers to
abstract from the complexity of API calls and
focus on application functionality. Works with
programming and scripting languages
supporting COM.

You will need to download and install the
OstroSoft Winsock Component on your
computer.
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2 — Install OstroSoft Winsock
a1

For use with .NET, Visual Basic 4 or 5, Visual
C++, ASP, VBA, VBScript, JavaScript or any
other language, supporting COM:

1. Download oswinsck.exe

Do you wient bo run of tive oswimsclcene [LAT ME] from ostrosoltcom? Eur Save r Caned
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2 — Install OstroSoft Winsock
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2. Run downloaded file from Windows Explorer
or command-line

gE! OstroSoft Winsock Component Setup @

Welcome to the OstraSoft Winsock Component installation
i = program.

Setup cannot install system fles or update shared files if they are in we,
Bafore procesding, we recommeand that you dose any apphcations you may

be running.

e .I Eit Bk




ACC
Do.__

2 — Install OstroSoft Winsock
S|

Hit OK

i 5
£ Catratakt Winseck Campanent Setup (e
gt e irLalaben by choiarg the by Tion Bl

—_—

| : Chok: this button o instal OstroSoft Winsook Component software &o the
: ! spechied desnabon dneciory.

Dwrectary:
Cr'¥Program Fles (381 05WINSOE, Change Deectory

Evtsens |

| use the default directories where the program
will be installed. Click the button to install.
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2 — Install OstroSoft Winsock
a1

£ utseSeft Wingeek Companent - Chaote Pragrim Greup [stam|
Latup will add items ko the: group shown in the Program Group box

Wow Gl eniber b N QRouD Nisse of delect o from the Exatng
Groups kst

Program Group:
|Ds&osah

mrponent]

Existing Groups:

[DeiX - ANT Code Pasck Pro

gt | Cancel |

Leave the program group to the default so | know what the
program is after installation. Click continue.
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2 — Install OstroSoft Winsock
a1

" Ostrosaft Winsock Component Setup ==

DetroSoft Winsock Component Setup was completed successhully.

[ ok |

Click OK
The OstroSoft Winsock Component is now
installed.
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3 Excel and VBA Application
(Microsoft Excel 2010)

0
Start Microsoft Excel.

Microsoft®

Excel.2010

LAl ol

LOffice

£ X0 Micresoh Corpoesisan. Al nghts reserved Cancel
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3 Excel and VBA Application
(Microsoft Excel 2010)

Select ‘Developer’ along the top tabs.
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3 Excel and VBA Application
(Microsoft Excel 2010)

If the Developer tab is not present then we must turn on
the developer tab.
Select File | Options
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3 Excel and VBA Application
(Microsoft Excel 2010)

Select ‘Customize Ribbon’

¥ et O i |

| " ]

L L

Fremaran aa ey o e B




ACC
Do.__

3 Excel and VBA Application
(Microsoft Excel 2010)

Check the ‘Developer’ under Main Tabs.
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3 Excel and VBA Application
(Microsoft Excel 2010)

Under the Developer menu. Select Visual
Basic’ '.,



3 Excel and VBA Application
(Microsoft Excel 2010)

The Visual Basic Editor window will now be
displayed.
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3 Excel and VBA Application
(Microsoft Excel 2010)

From the menu — Tools | References
We can now add the OstroSoft Winsock Component
to our application. [Reuence Vaee

==

Select OK e [ ]

i el ek . e
_frowse... |
_ b |

DRGIOSYE 1.0 Type LEwary
ORGIESVR 1.0 Type Library

Crchaichn 1, 1 Typs Libre i
BTt a— 4+

P3P Platform AP Type Library -
Package ool Deplayment Wisard Prondy
Pagehlavbar OTC 1.0 Type Libvary

PanZoomiislog 1.0 Type Lbrary 'i

PoeCapture 1.0 Type Ly
PoeCapture Amoetus 2.0 Type Library
PoelapturedwDvd 20 Type Lbrary

Byl sy o wri 7 70 Tomws | vy
"

CstroSoft Wirsod: Component
Location:  C:Program Fles (x85]\0SWINSOOO0SWINGON.0
Larguages: Susndard
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3 Excel and VBA Application
(Microsoft Excel 2010)

o
Select Sheet1(Sheet1).

B
B M Wovasl Bansd S gl wionns - o] - Thhotert], [Tteel] e
B B [ Yeou jeed Fpesl [obeg Ben [ooh  Sddds  Fiedes 4
=T " PN NEEF S P Lo E
Fraget - whaPgect T —— [T —
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[ T -]
R sy gl =
FMI.“?‘H
| e ernzenss




ACC
Do.__

3 Excel and VBA Application
(Microsoft Excel 2010)

Now put the visual basic code in the
Sheet1(Sheet1)

The code can be downloaded here:
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3 Excel and VBA Application
(Microsoft Excel 2010)

® Note: The program utilizes the CHR and
STR functions to convert the data from binary
to ASCII and back.
The highest value of a byte of data is 256.
This is why we have to multiply the highest
significant byte with 256
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3 Excel and VBA Application
(Microsoft Excel 2010)

Interface:
Go back to Sheet1 and we can now put on
the worksheet what we would like to see.

Note the following:
IP Address = B4
MHR 1 to 10 values located at B10 to B19
‘Stop Data’ — CommandButton2
‘Retrieve Data’ — CommandButton1
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3 Excel and VBA Application
(Microsoft Excel 2010)
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4 Communicate to the PLC
(Do-More Simulator)

The software can be downloaded from the
following URL.:

http://support.automationdirect.com/products/d
omore.html

Start the Do-More Designer software.
Under the Project Browser select ‘System
Configuration’
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4 Communicate to the PLC
(Do-More Simulator)
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4 Communicate to the PLC
(Do-More Simulator)

Make note of the IP address. If you are running

the simulator then this is automatically filled
in.

Internal Ethernet Port
IP: 192.168.1.3

Configure...
Het Masgk: 255.255.255.0

CPLUs with Ethernet can enable a second
programming connection on a different UDP port
number,

[ Enable Secondary Ethernet Connection



ACC
Do.__

4 Communicate to the PLC
(Do-More Simulator)

Ensure that the Enable Modbus/TCP Server is
checked. Also make sure that the TCP Port
Number is 502, | Medus/ice server configuraton

Do-more CPUs equipped with Ethernet ports can
provide a Modbus TCP Server,

Server can support a macamum of 16 concurrent
secsions, Lkse the fewest required concurment
se55i0ns to reduce scan tme and improve scan
consisiency.

¥ Enable Modbus [TCP Sarver
Maximum Concurrent Sessions: | 4 1-16

Chent Inactivity Timeout: | 60 seconds

TCP Port Mumber: | 302 (502 is default)
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4 Communicate to the PLC
(Do-More Simulator)

The sample PLC program will write values in the range from 0 to
4000. These values will be put in MHR 1 to MHR 10.

Here is the first couple of rungs of the PLC program. It will use
clock bit flags to increment the MHR 1 channel. When it gets to
the value above 4000, a move instruction will put a 0 back into
MHR 1.

If input X0 turns on then the value in XWO0 will be moved into
MHR1 and the previous clock bit will not be in effect. Values will
be between 0 and 4096. (12 bit resolution)

This is repeated with different internal clock bit flags up to
MHR10.
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4 Communicate to the PLC
(Do-More Simulator)

I Sal I R11a M
All valiras will Be bebavgen O and 2004
$15acond
STd INC Increment
i
e R Elgmant %
B 000 MOVE Move Valus
: E } Saiirce [i]
Destination @
$15acond
ST4 DEC Decrement
2 =T} Elemant &=
%___ “’.”” MOVE Move Valug
| ==} Source £000
D stination
T o
i
=<1}
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4 Communicate to the PLC
(Do-More Simulator)

Running the program will produce the following:

Aytomation

ACC Modbus TCP Communications: ‘

L Stop Data
i Addresy 10215813 Umlt sdeni. L]
Tramsactbon ident, . 0000 Fanction Code” 03
Protocol ident.” 0000 Adibiess Fiest g, 10000
Message Lenglh T 0006 Mumber of Reg.. 0020
Aawa Values
IR ] ik
bt 2 855 PLC Memory Area
KOHA 3 frac bl
MiER 4 1115 o
MHR S V) S50
Wi & 1142 n
Wb 7 1857 1500
KR 8 1143 e 1]
] 3433 iai I I I
HE 10 Lir
1200 I
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Additional information can be obtained from our
website:

How to Implement Modbus TCP Protocol using
VBA with Excel - Video

Additional Information:
Excel — Conditional Movement of Data




