UTILITY PROGRAM FOR RS485 MODBUS CONNECTION

The reading of measurement values from an instrument connected through RS485
MODBUS can be performed thanks to the files included in the RS485 comm utility
folder of the software package.

File usage requires the installation of the free application program for PC Modbus
Reader. To install the program, run the file “Autorun.exe " of the software package,
select Install Modbus Reader and follow the guided installation procedure.

Creating a connection

1.

Connect the instruments to your PC as indicated in the operating manual of the
instruments. If instruments are connected through a USB/RS485 converter, ensure
you installed the converter drivers in your PC.

Open Modbus Reader program and select File > Open menu command.

% ModbusReader _
Fiﬁl Help |
. meﬂhstg;ﬂnnatﬂaﬂ |

Then, select one of the mbc extension files included in the software package (use
the most suitable file based on the quantities measured by that particular model)
and press the Open key.

A window will open containing a series of fields for the instrument data display.
The fields are temporarily empty.

i Temp-RH-CO2.mbc Master 1D:1 9 [=] [E3
12 0000 Err: QOO0

Temperature |
Humidity I
coz I

A: If the instrument is connected to an RS232 or USB port of the PC, select
Connection > COM Parameters menu command.

5 ModbusR eader
File WMoyl (Mode Tool ‘Windows Help
Connect F2
Connect All F3
Dizconrnect All

I“'“....J

Find COk
COk Parame
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Then, select the COM port to which the RS485 converter is connected. Set Baud
rate, Parity and Stop bits parameters to the values configured in the instruments.
Parameters have the following default settings:

Baud rate = 19200, Parity = Even, Stop bits = 1 stop bit.

R |
~Mode
Part: I COmS 'I @ BTU  © ASCI
[ AsElE bite

Baud rate 19200 o

Parity |Even =l |/ RTS Toggle

Stop bits I 1 stop hit v| [ DTR On

¥ Show available

Ok | Cancell

Select RTU mode. Deselect RTS Toggle and DTR On fields.

If Show available field is selected, not all PC ports will be displayed, but only the
COM ports available for connection.

Finally, press OK to confirm.

B: If the instrument is connected to the local network and communicates with the
MODBUS TCP/IP protocol, select Connection > Remote host IP menu command.

% ModbusReader
@) File | Connection Mode Tool ‘Windows Help

rQ: 000 Connect F2
Connect Al F3
A Disconnect Al F4 35... series
= Find COM t+F  Nireless
wupan . ameters...  Chil+P a Logging
TCR/P

Remote host IP...

Then, enter the instrument IP address and port number.

192.168.1.254:502 Remate host IP Paort
192.168.1.205:502 | 150.168.1 254 | 200

Rermaove from list |

Cancel

Finally, press OK to confirm.
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4.

Select Mode > Master menu command to configure the program window suitable
for interaction with instruments as the Master unit.

5 ModbusReader -

File Eonnectiup'. T ool -finduws Help

5 HD45-46.n I
Slave

b S lings Chrl+l
Auto Requestz Enable  Chil+é
Clear Counters F1z2

Select Mode > Master Settings menu command.

% ModbusReader

File Connection WEGEEE Tool “Windows Help

,‘,"_; HD45-46.mk ] 'b'*-;'eu:u H
¢ /Glave

Mazter S ettings Ctrl+l
b iy este Enable Chri+d
Ternp *C I_ ‘ Jlear Court F1z

Then, enter the address of the instrument you wish to communicate with in the
Slave address field.

Slave address: I 1

Response timeout, ms: 200

DIk | Cancel |

The Response timeout field shows the PC maximum response timeout for the
instrument reply after a PC command is sent.

Note: if the instrument is connected to the local network, set a greater response
timeout (e.g. 1000 ms).

Press OK to confirm. The mode (Master) and the address of the instrument
chosen for interaction (Slave ID) are displayed in the window header.

5 ModbusReader
Fie Correction Me .8 Tool % dows Help

{2 HD45-46.mbc Haster_JIDﬂ

Select Mode menu and ensure a check mark is enabled next to Auto Requests
Enable item. If there is no check mark enabled, select the item for enabling the
continuous request of the instrument info.
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= ModbusReader

File Connection WGl Tool “windows Help

2 HD45-46. miha

Note: if a checkmark is already enabled, selecting Auto Requests Enable causes
requests to be disabled and checkmark to be removed.

A: If the instrument is connected to an RS232 or USB port of the PC, select
Connection menu and ensure a check mark is enabled next to the item
corresponding to the COM port to which the RS485 converter is connected. If
there is no check mark enabled, select the item for enabling communication
through that port.

5 ModbusR eader
File WMTgRltd W (ode Tool ‘wWindows Help
Connect F2
| F3

. .-'/. Digconnect &l Fd
. A
" FindCOMN - ClF

"r_-,C',,‘__{_‘:,'_'__ _aieters Chil+P

B: If the instrument is connected to the local network, select Connection menu
and ensure a check mark is enabled next to the item TCP/IP. If there is no check
mark enabled, select the item for enabling TCP/IP communication.

% ModbusReader

&3 File | Connection Mode Tool ‘Windows Help
r2: 000  Connect F2
Connect &l Fa

Dizconnect &ll F4 B5... series
tukF Nireless
CtikeP -
™ la Logging

COk Para, sters...

Note: if a checkmark is already enabled, selecting the COM... or TCP/IP item
causes the option to be disabled and the checkmark to be removed.

The set communication parameters appear in the window header.

5 ModbusReader

File Connection Mode Tool ‘wWindows He'.
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8. Select the Connection menu and ensure a check mark is enabled next to the COM
port selected in the previous step (if the instrument is connected to an RS232 or
USB port) or next to the TCP/IP option (if the instrument is connected to the local
network), then select Connect.

ﬁj& Tool “Windows Help

Con )
“. Dizconner* 4l

Chil+F

COM Parameters  Chil+P

9. If connection is performed successfully, the values transmitted by the instrument
appear in the measurement fields.

i Temp-RH-CO2.mbc Master ID:1_. [M[=] E3
12387 Err0

Temperature I 2151

Humidity I 344
coz | 762

Some of the fields containing the measured values may remain empty if that
particular model doesn’t measure the corresponding quantities.

10. To save the created session settings, select File > Save Session... command.

% ModbusR eader

Connection  Mode Tool “Windows Help

Open...
Update Al

- Open last s&. ~jon at start

Save Seszion...

In the displayed window, select the folder in which you want to save the session
and write a name for the file (with mbs extension) to be saved, for example
Instrument_ID1.mbs, then press the Save key.

o s

File name: |mlPERERIHNE:

TIT | .+ Software RS485 ~ * k&3 [5=ocn )
[

Save as type: ISession[".mbs]

~ Browse Foldersl Save I Cancel |

For next connections, just open the saved session file to automatically upload the
settings and quickly connect to the instrument.

Note: the mbs file must be saved in the same folder as the mbc source
file, otherwise an error message will be displayed when trying to open
the file.
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Opening an existent session

In order to open a previously saved connection session and quickly connect to an
instrument, proceed as follows:

1. Open Modbus Reader.
2. Select File > Open menu file.

IF husHeader

‘F Help ~‘~.
w Dp;‘ést szsion at start I

Then, select the previously saved mbs extension file and press the Open key. The

connection settings are displayed in the window header. The value fields are
temporarily empty.

lﬂ ModbuzReader

File Connection Mode Tool ‘wWindows He'.

{2 HD45-46 mbc Master ID-1 COM5 19200-1-e-8 RTU

3. Select the Connection menu and ensure a checkmark is present next to the

connected COM port, then select Connect.

Disconner‘ All

W EDME

r‘ Find COk Chil+F

COM Parameters  Chil+P

4. If connection is successful, the values transmitted by the instrument appear in

the measurement fields.

rQ 3587 Err0

Temperature I 2151
Humidity I 344
coz | 762
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Multiple connections

A simultaneous communication with multiple instruments can be obtained by simply
opening a window for each instrument, repeating the procedure indicated in the
“Creating a connection” paragraph and associating the address of the instrument you
want to communicate with to each window.

Resize, if necessary, the opened windows for a simultaneous display on the PC screen
of the values measured by the instruments.

=)
5= ModbusReader c —_—
File Connection Mode '?JUI Wwindows \‘elp ¢

aster ID:1 Con rected: COMS 19200-1-e-8 ATU !EI!:{ aster ID;2 Connected: COM5 19200-1--8 RTU  [Mi[=] E3
ekl B ﬁ' / FEEETIR " /
Temperature | 221 Ternperature r 226
Humidity | 329 Humidity | 3B
co2 I 937

In order to save the created session settings, select File > Save Session.. menu
command and write a name for the file to be saved, for example,
Instruments_ID1_ID2.mbs, then press the Save key. A session consists of all the
windows that are open when saving the mbs extension file.

Additionally, sessions with multiple instruments connected to different networks can
also be created. In this case, create a connection for each instrument, as indicated in
paragraph “Creating a connection”, and ensure that a checkmark appears in the
Connection menu next to each COM port connected to a RS485 network.

Con I/ F3
. Digcon vall F4

— s

v COM3

v COME
A

Find COM Ctrl+F

The following image shows the simultaneous connection of two instruments, the first
one belonging to the network connected to COM5, the second one belonging to the
network connected to COM3.

5 ModbusReader
File Connection Mode Taool ‘Windows Help/ h

ii Temp-RH-CO2 mbc Master ID:1 Conngted: CD}-_!S 1920-1 -e-8 ATU [M[=] E3 I {2 Temp-RH.mbc Master ID:3 Conngffted: CO
G321 ErrD “' 3 12:318 Er0 'a_
y =1

Ternperature I 221 ] Temperature lﬁ R

M3 19200-1-e-8 ATU [M[=] E3

Hurmidity | 329 Humidity | 3B
coz2 | 937

The simultaneous connection with all instruments can be stopped or restored by
selecting Connection > Disconnect All or Connection > Connect All commands,
respectively.
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5 ModbusR eader 5 ModbusR eqder 7
W_Hude Tool ‘windows File m-jde Tool ‘windows |
H Digconnect - F2 E F Dizconnect F2 E
Cannect Al Fa 4% -
Dizconnect All @ F4 Diz ect b F4 :

% EDME\Q W iR
e 2 BImp B
Find COR Chl+F Find COR Ctrl+F
COM Parameters  Chil+P COM Parameters  Clil+P

Automatic opening of the last session

If you wish the last session to open automatically at program start, select File >
Open last session at start command: a checkmark will appear next to the command.

5 ModbusR eader

D

| Open...

v Open lazt sezzion at ztart

%-—f

If selecting the command when the checkmark is already enabled, the option is
disabled and the checkmark disappears.

The last session will open automatically only if Modbus Reader is closed with the
session still open. Windows that are closed before leaving the program, are not
reopened automatically at next Modbus Reader new start, even if Open last session at
start was selected.

If the option Open last session at start has been activated and Modbus Reader is
opened by double clicking on a mbs or mbc file, in addition to the selected file they
will be opened all the windows of the session that was opened at previous program
shutdown as well. If the same session related to the file selected by double clicking
was open, double windows will be displayed for that session.
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Logging

Data displayed in a session window can be stored in a text file at regular intervals or
after any data request to instruments from PC.

After opening a session, logging options can be set for each single session window and
logging can be enabled for individual windows or for multiple windows simultaneously.

In order to setup logging options for a window, select it by clicking on any point of the
window, then select Tool > Data logging setup... command.

% ModbusReader
File Connection Mode BELIE ‘Windows: Help

72 Temp-RH-CD2. mbe I
 dStopdatalen, g

The following window will open:

¥ Usze default pathivefile names

' Do not wite log

I<Sessi0n>_<data}_(time}_log & Wiite ta common file [by session)

|<pr0iect>_<id>_< datar_<times log  wiite to separate file

I =4 j ™ Wwhite on every response
i
m Logging period, s |—1

& (Open new file on connection
" Append if opened

¥ Save file every, minutes I 15

& Relative time 000.00 [5]
 Absolute time 00:00:00.0

oK. | Cancel |

e To save the instrument values in a separate file, and not together with the values of
the other connected instruments, select Write to separate file.

" Do not wite log

" o Wri[:a to comman file [by sezzion]

o 'wfiite to zeparate file

e To save instrument values together with the values of the other instruments in the
connection session, and not in a separate file, select Write to common file (by
session).

l 'lﬁ Do rot write log
; %itétn comman file by sezzion]
L ite to zeparate file
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e To disable the option for logging the instrument values, select Do not write log.

; f%. rot write log
| ‘ " "ite to comman file [by session)
o, * & ta separate file

e To save the logging file in a specific path, select file destination folder.
e . 7]

| Eqd |
A

A,

.'/'

e To assign automatically a name to the logging file, select Use default path\<file

name> item.
Iv¢_Use default path<file name:
<zeMion: _<data: _<times log

Fﬁmiect)—_-(id)—j dataz_<times log

b

Selecting the Write to common file (by session) option, the file name will be composed
by the session name followed by the log start date and time.

Selecting the Write to separate file option, the file name will be composed by the
window name followed by the instrument address along with log start date and time.

The file extension is /og.

e In order not to automatically assign the logging file name, deselect Use default
path\<file name> item. At logging startup, the program will ask to assign a nhame and
a destination folder to the file.

[, Use defaul: path<file name:
&Dn)—jdatm_dimeklng

Fﬁmiect)—_-(id)—j dataz_<times log

b

e To save instrument values after every request of data from PC, select Write on every
response.

[ | [ Mdtite on every responze
" /."

Logging period, s I 1
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e To save instrument values at regular intervals, deselect Write on every response and
write the logging interval in seconds in the Logging period field. The minimum interval
is 1 second.

[T 'wiite on every responze l

Logging period., s r 1

e To save instrument values together with PC time at acquisition time, select Absolute
time.

| ' Relative time 000,00 [z]

rﬁbsnlute irme: 00:00:00.0

e To save instrument values together with the acquisition time considered as the
relative time elapsed from the logging start, select Relative time.

._Fielative time 000,00 [3]
zolute time 00:00:00.0

¢ If, during logging, the instrument is disconnected and then reconnected without
manually interrupting the logging process, this will restart automatically. Logging will
continue storing values in a new file if Open new file on connection option is selected.

% _[pen new file on connection
end if opened

If, on the contrary, Append if opened is selected, values will be appended to the
values that were acquired before disconnection.

" Open new file on connection
= _Append if opened

If the logging process is interrupted and then restarted, values will always be saved in
a new file.

e The log file can be automatically closed after a preset time and the logging process
automatically restarted in a new file. To enable this option, select Save file every and
write in the corresponding field the number of minutes after which file closure must
occur.

| IFE Save file even, minutes I 15
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Setup logging options as indicated in the previous steps for each open window of the
current session.

After the logging options have been set, select Tool > Start data logging command to
start value logging.

% ModbusReader ‘

File Connection Mod’ Windmf-"*.: Help

£ Temp-RH-CO2. mil

- .JQgiing setup...

Log indication appears under the window header, followed by the number of acquired
samples.

[ Tomp-fl-Co2 mbc MY

riE18 B -0 Log:EDSB

Temipvandfe [ 223

Hurmnidity I 334
coz | 1326

If Write to common file (by session) option was selected, the logging of the other
connected instruments having the same option set is automatically started.

To stop logging, select Tool > Stop data logging.

% ModbusReader
File Connection Mor'.

% Temp-RH-CO2.|

Wy dows  Help

bt date :"Jgging
Stop datalogging F3

BnF (11 SELI)

In case the logging file contains values belonging to multiple instruments, these are

ordered by their address number. The addresses of the instruments do not appear in
the file.

Tirme Temperature Humidity COZ2 Temperature Humidity CO2
08:59:45 5 225 321 821 230 M5 664
03:59:47 65 225 321 821 230 M B 664
03:53:45 6 225 321 814 230 M B 664
03:53:49 6 225 322 814 230 M B GGG
03:59:50 6 225 322 814 230 M B GGG
03:59:51 6 225 322 803 230 M B GGG
08:53:52 65 225 322 803 230 15 667

Instrument with lower ID Instrument with next ID

In the text file, values are separated by tabulations and may appear as not perfectly
aligned with the corresponding column header. However, the data can be imported in
a spreadsheet in order to obtain a perfect alignment and to process data.
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&% | B T & T @ [ ® T F T & 1

1 |Time Temperature Humidity (CO2 Temperature Humidity |CO2

2 | 035945 225 321 a21 23 3B G64
3 | 035945 225 321 a21 23 3B G64
4 | 03:59:44 225 321 a14 23 3B G4
5 | 03:59:50 225 322 a14 23 3B BB
5 | 035951 225 322 a14 23 3B BB
7 | 035952 225 322 23 B

Instrument with lower ID Instrument with next ID

Displayed data refresh

Data are requested from PC to instruments continuously, and displayed values are
always updated. If screens do not appear as correctly displayed, they can be
refreshed by means of File > Update All command.

5 ModbusReader
A Conn. Hon Mode Tool ‘“Windows Help

Save aessian..

The command execution involves displayed values rewriting.

Request and error counters

In the top left corner of a connection window some counters are displayed. rQ counter
shows the number of requests sent to the instrument since connection startup. Err
counter shows the number of data transmission errors occurred since connection
startup.

m ~02.mbc Master 1D:1__. [9[=] B4 |
| 1622 Err0

é

er aerature

I 224

When errors occur, the Frame-transmission error (FrErr), the parity bit error (PtyErr)
and the Time Out error (TOErr) counters can be displayed as well. Counters can be
zeroed through Mode > Clear Counters command.

%5 ModbusR eader

File Connection WEGNEE Tool ‘wWindows Help

S e

! ".;-;lasterSe}."-gs Chrl+l
v Buto Reques \Enable Chrl+d,
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Connection troubleshooting

If instrument data cannot be displayed, check the following points:

e Ensure communication parameters that were set up in the program (Connection >
COM Parameters menu) are the same parameters as those set up in the
instruments.

e Ensure a checkmark is displayed in the Connection menu next to the COM port the
network RS485 converter is connected to.

e Ensure Mode > Auto Requests Enable command is selected.

e Check the address of the instruments to be connected (Mode > Master Settings
menu).
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