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Generals

The UMG507 supports the protocols Modbus RTU, Modbus TCP/IP, Modbus over TCP/IP (Modbus Gateway) or
Profibus DP V0, depending in the version. This functional description is an addition to the manual and describes the
configuration of the corresponding function step by step.
More functional descriptions can be found on the CD-ROM PSWhbasic/professional. At present, the following functional
descriptions are available:

- UMG507 used as remote data display for external Modbus slaves

- OPC Server Port 502

- OPC Server Port 8000 (Modbus Gateway Function)

- The webserver of UMG507

- Description of the storage of UMG507

- Description of Profibus with examples

Important note:
While using the Modbus Gateway function, please mind the following:

1. The Modbus slaves must support Modbus RTU protocol (not Modbus ASCII).

2. At maximum 31 devices can be connected to the RS485 interface of the UMG507.
This number can be expanded to 255 by suitable repeaters.

3. The used protocol is ,Modbus over TCP/IP*.

4. Only one software application can be used on Port 8000 simultaneously.

Note: Only the protocol Modbus TCP/IP is used.

For this purpose, the measured values of the slaves must be assigned to the internal data arrays (Address 9000 to
9126) of the UMG507E/EP. The biggest possible number of transmissible measured values and process data is 32 or
64 (see functional description ,UMG507 as remote data display for external Modbus slaves®).

Issue note:
18.11.2004 First edition / Wagner
22.11.2004 Correction

All rights reserved. No part of this description may be reproduced or multiplied without the expressed written permmission
of the author. Any contraventions are punishable and will be prosecuted with all legal means.

No liability can be taken for the faultless condition of the manual or damage caused by the use of it. As failures
cannot be avoided completely, we shall be very grateful for any advice. We will try to remove any failures as soon
as possible. The mentioned software and hardware descriptions are registered trademarks in the most cases and
are subjected to the regulations by law. All registered trademarks are property of the corresponding companies
and are fully recognized by us.



Transmission speed UMG507E/EP

The UMG507 has the following transmission speed in Modbus Master / Gateway mode:

Send TxD

Receive RxD

ca 0,2 ms per Ethernet package ca 0,2 ms per Ethernet package
(depending on net traffic) (depending on net traffic)

UMG507

3 ms processing time
Receive

3 ms processing time
Send

A RS485 interface

Response = ((5 Byte+3 Byte(Sync.) + n
n= umbero§(dataybytes yte(Syne.)

Cycle times RS485:

9600 Baud = 1ms UMG505

38400 Baud = 0,25 ms 2 ms processing time
115200 Baud= 0,1 ms

Example: All three voltage values of the UMG505 on address 8003 to 8005 (6 Data bytes) shall be read via RS485
interface.

The maximum baud rate of UMG505 is 38400 Baud.

So, the following cycle times will be effected:

Send Ethernet package = 0,20 ms
Processing time UMG507E/EP send = 3,00 ms
Request (( 8 Byte + 3Byte(Sync.)) x cycle time) = 2,75 ms
Processing time UMG505 = 2,00 ms
Response ((5 Byte+3 Byte(Sync.) + n ) x cycle time = 3,50 ms
Processing time UMG507E/EP receive = 3,00 ms
Receive Ethernet package = 0,20 ms
Total time = 14,65 ms

Result: In about 15 ms all three voltage values in this telegram are read.

Hint: It is advantageous to read as many measured values as possible in one telegram, rather than with several
telegrams. But this is possible only, if the measured values of the slaves are deposited on subsequent register
addresses.

Comparison: The reading time of three voltage values in three telegrams is 40,95 ms instead of 15 ms.



Modbus Master and Modbus Gateway function

The UMG507 can read and display measured values or process data of Modbus devices (also those of other
manufacturers) in ,Modbus Master Mode*“ via RS485 interface, and provide the information to other Modbus slave
devices. The measurement or process data can be assigned additionally to logical or mathematical functions, and the
result of those operations can be processed on the bus as well. Internal flags or arrays save the data and allow the
output via the internal webserver.

The Modbus Gateway functionality additionally provides the possibility to visualize devices without Ethernet connection
within Ethernet network. The UMG507E uses the Modbus over TCP/IP protocol for that purpose. A protocol changeover
from Modbus/RTU to Modbus TCP/IP however is not possible.

OPC Server

Via a configurable and scalable software driver the measured values and process data of a UMG 507 can be submitted
via OPC to a visualization system. This software driver contains a MODBUS TCP/IP or MODBUS over TCP/IP Master
and an OPC Server. The data (e.g. measured values) are read via the Ethernet interface (PORT 502, protocol Modbus
TCP/IP) and provided to the OPC Server. The OPC Server delivers the data to the OPC Client of the external
program. The data exchange can be done within an internal network also. DCOM must be configured only. We
recommend the software driver (charged) der Firma Toolbox www.softwaretoolbox.com.

Note:
This description is a summary / addition and was written especially for the software driver of the company Toolbox.

This description does not nullify the detailed description. Furthermore, we fully recognize all licence rights of Software
Toolbox an.

Data types

The UMG507 uses the following data types in Modbus Master Mode:

Higbyte before Lowbyte

UMGS507 description Type Size Range

float float 4 Byte +/-3.8*10-%t0 3.4*10%(floating point format)
short short 2 Byte -32768 to 32767

u_short unsigned short 2 Byte 0to 65535

int int 4 Byte -2147483648 t0 2157583647

u_int unsigned int 4 Byte 010 4294967296

char char 1 Byte -128 to +127

bit Bit always reads a complete register (16Bit)

Lowbyte before Highbyte

UMGS507 description Type Size Range

float.l float 4 Byte +/-3.8*10-%t0 3.4*10%(floating point format)
short.l short 2 Byte -32768 to 32767

u_short.l unsigned short 2 Byte 0to 65535

int.1 int 4 Byte -2147483648 t0 2157583647

u_int.| unsigned int 4 Byte 0104294967296

char.l char 1 Byte -128 to +127

bit.1 Bit always reads a complete register (16Bit)

I = inverted



Modbus Master Settings

Modbus Slaves can assign their measured and process data via the Modbus Gateway Function of the UMG507E/EP
to the Ethernet range. The UMG507E/EP must work in Modbus Master Mode configuration over PSWhbasic/
professional). As physical communication port, the RS485 interface of the UMG507E/EP is used. The data are
written via the protocol ,Modbus over TCP/IP“ (Port 8000) to the Ethernet. In this example two UMG96S shall be
visualized via the UMG507E/EP Ethernet range. At first, please connect the devices as shown below to the RS485
interface of the UMG507E/EP.
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UMG96S

120 Ohm terminal resistor

The following chapters imply, that the UMG 507 can be called via Ethernet already. Please open PSWhbasic/professional
and open menu ,Modbus Master*.
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OPC Server (Modbus over TCP/IP; Modbus Gateway Function; Port 8000)

Now configure the OPC Server:

The following settings must be carried out directly at the devices:

- UMG507 must be set to Modbus Master Mode.
- Select Baud rate between Modbus Master (UMGS507) and Modbus slave (UMG96S) (e.g. 38400 Baud).
- Device address UMG507 = Set to 1.
- Device address UMG96S = Set to 2.

Step 1:
Press function ,Channel”

<= TOP Server - [C:yProgramme’\Software Toolbox', TOP Servd

File Edit Wiew Users Tools Help

E- anne

M urmes|

Picture 1

I PEEEPTT P

Taq Manne

The settings in the right dialogue can be used

unchanged

Select ,Modbus serial,, as device driver and

activate diagnosis.

!

Mew Channel - Identification

chatnel name can be from 1 to 256
characters in length.

It mugt begin with a letter but the remaining
characters can be anp combination of letters,
numbers and the underscare character,

Channel name:

Channel2

Abbrechen | Hilfe

£ Zuriich I Weiter » I

Picture 2

New Channel - Device Driver

Select the device driver you want to assign to
the channel.

The drop-down ligt below containg the names of
all the drivers that are installed on your systen.

Device driver:

IModbus Serial j

[V Enable diagnostics

Abbrechen Hilfe:

< Zuriick I Weiter > I

Picture 3




Aktivate ,Use Ethernet encapsulation®.

The settings in picture 5 and 6 can be used
unchanged.

Press function ,Finish®.

New Channel - Communications

D ETEE |

Baud rate: I 3600 vl
Diata bits: m
Parity: lh

Stap bits: *q 2z
Flow control INone 'I

™| Use madem ¥ | Fieport comm. ermors

¥ Use Ethemet encapsulation

< Zuriick I Y giter > I Abbrechen Hilfe

Picture 4

New Channel - Network Interface

This channel is configured to communicate over
anetwork. ¥ou can select the netwark adapter
that the diver should use from the list below

Select 'Default' if you want the operating system
to choose the network adapter for you.

Metwork Adapter.

< Zuriick I weiter > I Abbrechen Hilfe

Picture 5

New Channel - Write Dpkii tions

‘ou can contral how the server processes wiites on
thiz channel. Set the optimization method and
write-to-read duty cycle below.

Note: ‘wiiting only the latest value can affect batch
proceszing or the equivalent,
— Optimization Method

& wihite all values for all tags

€ \drite only latest value for norrboolean tags

" rite anly latest value for all tags

r— Dty Cycle

Perform |10 _I::' wirites far everp 1 read

< Zuriick I ' eiter > I Abbrechen Hilfe

Picture 6

New Channel - Summary

f the fallowing information is comect click ‘Finish' to
zave the settings far the new channel

Mame: Channel2 -
Device Driver. Modbus Serial
Diagnostics: Enabled

Communications Parameters
Serial ID: Ethernet Encapsulation

Metwork Adapter.
Default

‘wirite Optimization:
‘wiite all values for all tags
10 writes per read

< Zuriick. I Fertig sle\lenl Abbrechen | Hilfe

Picture 7




Step 2: Add device.

By pressing the text ,Click to add a device®, a new device is added.

File Edit View Users Tools Help

\Programme’Software Toolbox' TOP Server'Projects’

DS @MEsE - & R2EX|&

E--g Channell

LR Cick to add & device.

Picture 8

The settings in the pictures 9 and 10 can be used

unchanged.

Enter the Modbus address of the UMG 96S in

the dialogue on the right side.

I umasnz_vi
M urGsaz_Lve

New Device - Mame

device name can be from 1 to 256 characters
in length.

It muzt begin with a letter but the remaining

characters can be any combination of letters,
rumbers and the underscore character.

Device narme:
UMGIES

< Zuriick I Weiter > I Abbrechen Hilfe

Picture 9

New Device - Model

The device you are defining uzes a device
driver that supparts mare than one model. The
list below shows all supparted models

Select a model that best describes the device
ou are defining.

Device modek

< Zuniick I weiter > I Abbrechen Hilfe

Picture 10

New Device - ID

The device you are defining may be multidiopped as
part of a network of devices. |n order to communicate
with the device, it must be assigned a unigue 10.

‘o docurmentation for the device may refer to this as
a "Metwark 10" ar "Metwork, Address."

Device ID

X

< Zuniick I weiter > I Ahbbrechen Hilfe

Picture 11



Set the IP address and Port 8000. As protocol
TCP/IP is used.

The settings in the pictures 13 and 14 can be
used unchanged. The device name selectable.

Deaktivate ,Use zero based addressing“ and
.First word low in 32 Bit Data Types. The other
windows can be used unchanged.

New Device - Ethernet Encapsulation x|

The device you are defining is on a channel using
solicited ethernet encapsulation. In order to gend
requests o this device, you need to define the device
IP address, port number and protocal type.

IP Address: |192.1 E8.1.171
Part Humber: {8000 d
I TCRAP 'l

Protocal:

< Zuriick I Y iter > I

Abbrechen | Hilfe

Picture 12

New Device - Communications Parameters

Enter the parameters you wish to use while
communicating with the device.

Connect timeout refers to the time to wait for a
sucoessful initial connection.

Fiequest timeout refers to the time to wait for a
request to be serviced.

Connect limeout: (€ seconds

Fequest timeout: | 1000 _I miliseconds
Fail after |3 _Ij successive timeouts

J

< Zuriick I ‘wieiter > I Ahhrechenl Hilfe

Picture 13

New Device - Database Creation

The device you are defining has the ability to
autornatically generate a tag database.

Determing if the device should create a
database on startup, what action should be
perfarmed on previously generated tags, and the
group to add tags to.

Startup: IDo rot generate on startup j

Actior:

Add to group: |

< Zurick. I W eiter > I

Abbrechen Hilfe

Picture 14

New Device - Settings

The driver can be configured with different
settings for each device.

Fefer ta the online help for assistance.

™ Use zero based addiessing
™ First word low in 32 bit data ypes
¥ Use default Modbus byte order

W Use Modbus function 06 for singls register writes

Abbrechen Hilfe:

< Zurlick I Weiter > I

Picture 15




Step 3: Open a day.

Press onto function ,New Tag“.

< TOP Server - [C:%Programme’Software Toolbox', TOP Server'Projects')

File Edit WYiew Users Tools Help

DEEPMLOE = dBEX (3

=] ‘{?7 Channell
- -fl umeso7_uwe
o fM umesor_uve
El-42P Channelz

jew Tag Tag Mams

i Click to add a static ta

Tag Properties

General | Scaling |

— ldentification

M ame: ISpannungL‘I

Address: |4E|2E|U

Diescription: ISpannung in der Phase L1

— Data propertie:

Client access

Scan rate:

¥ Dot allow clierts to overid

“word
Long
Chwiord
Float
Double
String
BCD
LECD

s

D ata type: Im

ds

-

e

if:8 I Abbrechen

Obemetmen Hilfe:

Name: Here the name of the measured value can be entered.

Address: The register address must be entered in format 40XXXX. The last four digits will be replaced by the real
register address of the slave. The register addresses of the UMG507E/EP can be found as pdf file on the CD-ROM

PSWhbasic/professional.

Input Example from manual (addresse):

In OPC Server Register Address Description Type
400000 0 VoltagePhase: L1 32 bit float
400002 <2 Voltage Phase: L2 32 bit float
400004 4 Voltage Phase: L3 32 bit float
400006 6 Voltage Phase LL: L12 32 bit float
400008 8 Voltage Phase LL: L23 32 bit float
400010 10 Voltage Phase LL: L31 32 bit float
u.s.w

Description: Any description.

Data Type: The data are as ,Float".
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Open OPC Quick Client

<= TOP Server - [C:Programme*Software Toolbox\TOP Server'Projects'Modbus_UMGS507_TCPIP.opf *]

Fil= Edit Yiew Users Tools Help

D= E|2ill bo g

o b BREX| 2

E{f? Channel1 Tag Name\ | Address | Data Type Scan Rate | Scaling | Description
i e H5pannunal 1 400000 Float 100 Mone
B inifuricso7_uvz Hispannunglz 400002 Float 100 Mone
@SpannungLS 400004 Float 100 Mone
dstromL 1 Float 100 Mone
HAistromL2 Float 100 hans
HistromL3 Float 100 Mone
| Date | Time | User Mame Source | Event
=
. vV
Picture 17
-Iojxi
Fle Edt Wiew Todls Help
O o a | & B R X
-1 SWToolbax. TOPServer Ttem ID [ pata Type [ value [ Timestamp [ qualit [ Update Count
-0 Channel1, _Statistics @0 Channell . UMGS07_LIVZ, Spannungl 1 Float 222.8 08:56:30:608 Gond 14
Channell, _System Hcharnell UMGS07_V2 Sparrungl2 Float 222,77 109:56:30:609 Goad 17
C:‘a’m:‘ UMES07_LVL (@ channell UMGS07_W2 Sparnungl? Float 222,559 : Good 16
@Stem @ ChannellUMGS07_LV2, StromL1 Float 0.0173873 Good z
“ Chanr\e\l‘UMGSDLU2.jystem 0 Channell.UMGS07_LVZ, StromL2 Float 0.0173873 Good 9
0 channel 1. UMGSOT_LV2,StramL3 Float 0.0173873 Good 7
Ready [Ttem Count: 36 2
Picture 18
OPC Server Item ID Measured
Name value

The configuration of the OPC Quick Client is done automatically. Just select your measuring device on the left. The
Iltem ID and the measured values are indicated on the right side.

Note: The visualization system requires the following information for configuration:

Server Name (SWToolbox.TopServer)
Item ID

Data Type
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