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IMPORTANT-READ CAREFULLY:

This b+b End-User License Agreement ("EULA") is a legal agreement between you (either an individual or a single entity) and b+b Automations- und
Steuerungstechnik GmbH, for the software product identified above, which includes computer software and may include associated media, printed
materials, and "online" or electronic documentation ("SOFTWARE PRODUCT"). By installing, copying, or otherwise using the SOFTWARE PRODUCT,
you agree to be bound by the terms of this EULA.

SOFTWARE PRODUCT LICENSE

1. COPYRIGHT TREATIES

The SOFTWARE PRODUCT is protected by copyright laws and international copyright treaties, as well as other intellectual property laws and trea-
ties. The SOFTWARE PRODUCT is licensed, not sold.

2. GRANT OF LICENSE.

This EULA grants you the following rights:

a. Software Product. b+b grants to you as an individual, a personal, nonexclusive license to make and use copies of the SOFTWARE for the sole
purposes of using the SOFTWARE s functionality.

b. Storage/Network Use. You may also store or install a copy of the SOFTWARE PRODUCT on a storage device, such as a network server, used
only to install or run the SOFTWARE PRODUCT on your other computers over an internal network; however, you must acquire and dedicate a
license for each separate computer on which the SOFTWARE PRODUCT is installed or run from the storage device. A license for the SOFTWARE
PRODUCT may not be shared or used concurrently on different computers.

¢.  Electronic Documents. Solely with respect to electronic documents included with the SOFTWARE PRODUCT, you may make an unlimited
number of copies (either in hardcopy or electronic form), provided that such copies shall be used only for internal purposes and are not repub-
lished or distributed to any third party.

3. DESCRIPTION OF OTHER RIGHTS AND LIMITATIONS.

a. Limitations on Reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer, decompile, or disassemble the SOFTWARE
PRODUCT.

b. Separation of Components. The SOFTWARE PRODUCT is licensed as a single product. Its component parts may not be separated for use on

more than one computer.

Changing documentations. You may not make changes to the documentation of the SOFTWARE PRODUCT.

d. Termination. Without prejudice to any other rights, b+b may terminate this EULA if you fail to comply with the terms and conditions of this
EULA. In such event, you must destroy all copies of the SOFTWARE PRODUCT and all of its component parts.

o]

4. COPYRIGHT.

All title and copyrights in and to the SOFTWARE PRODUCT (including but not limited to any images, photographs, animations, video, audio, music,
text, and "applets” incorporated into the SOFTWARE PRODUCT), the accompanying printed materials, and any copies of the SOFTWARE PRODUCT
are owned by b+b or its suppliers. The SOFTWARE PRODUCT is protected by copyright laws and international treaty provisions. Therefore, you must
treat the SOFTWARE PRODUCT like any other copyrighted material except that you may install the SOFTWARE PRODUCT on a single computer
provided you keep the original solely for backup or archival purposes. You may not copy the printed materials accompanying the SOFTWARE
PRODUCT.

5. LIMITED WARRANTY

Except with respect to the REDISTRIBUTABLES, which are provided "as is," without warranty of any kind, b+b warrants that (a) the SOFTWARE
PRODUCT will perform substantially in accordance with the accompanying written materials for a period of ninety (90) days from the date of re-
ceipt, and (b} any hardware accompanying the SOFTWARE PRODUCT will be free from defects in materials and workmanship under normal use
and service for a period of one (1) year from the date of receipt.

6. CUSTOMER REMEDIES.

b+b s entire liability and your exclusive remedy shall be, either (a) return of the price paid, or (b) repair or replacement of the SOFTWARE PRODUCT
or hardware that does not meet b+b Limited Warranty. This Limited Warranty is void if failure of the SOFTWARE PRODUCT or hardware has re-
sulted from accident, abuse, or misapplication.

NO OTHER WARRANTIES: TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, b+b DISCLAIMS ALL OTHER WARRANTIES

NO LIABILITY FOR CONSEQUENTIAL DAMAGES: TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN NO EVENT SHALL b+b OR ITS
SUPPLIERS BE LIABLE FOR ANY SPECIAL, INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES WHATSOEVER (INCLUDING, WITHOUT
LIMITATION, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR ANY OTHER
PECUNIARY LOSS) ARISING OUT OF THE USE OF OR INABILITY TO USE THE SOFTWARE OR HARDWARE PRODUCT, EVEN IF b+b HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Life support:

These products are not designed for use in life support appliances, devices or systems where malfunction of these products can reasonably be
expected to result in personal injury. b+b customers using or selling these products for use in such applications do so at their own risk and agree to
fully indemnify b+b for any damages resulting from such application.

Copyright 1998 - 2014 b+b Automations- und Steuerungstechnik GmbH. All rights reserved.
Microsoft and Windows are trademarks of Microsoft Corporation.

This handbook describes also functions, which are options.
Only qualified persons are allowed to install our units.
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Highlights KNX Modbus Gateway

e Direct link to EIB/KNX (two-wire)

e Link to Modbus RTU (RS-485)

e Read the current values from electric meters,
electricity supply systems, etc.

e Support for all major Modbus Function codes:
Read Coils, Read Discrete Inputs, Read Holding
Registers, Read Input Registers, Write Single Coll,
Write Single Register, Write Multiple Coils, Write
Multiple Registers

e Cyclic polling of the slaves

e Each KNX Modbus Gateway can transfer up to
300 measured values

e Up to 30 Modbus slaves can be connected to
each KNX Modbus Gateway

e KNX status message in case of a Modbus Slave failure

e Simple parameterization via USB and
b+b Terminal software

e Rail mounted device (6TE = 105mm) with integrated
85V - 240V wide range power supply

Fields of application

e Integration of Modbus slaves for the professional performance-, power- and energy-analysis
e Easy integration of Modbus RTU slave in EIB/KNX -systems

e Read/write process values of Modbus slave

e Visualization of energy consumption in the EIB/KNX installation

Contents of delivery

e KNX Modbus Gateway
e USB cable for parametrization/diagnosis
e D+b Terminal Software
e Documentation
© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC
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Introduction

The KNX Modbus Gateway is used for communication between the EIB/KNX bus and Modbus compat-
ible meters, power analyzers, etc. The gateway assumes the role of the Modbus Master, i.e. it controls
communication. The gateway provides a bidirectional connection. Data from the Slaves can be read
either in cycles at certain intervals or on request by the EIB/KNX bus system. The most important func-
tion codes for read and write access are supported.

For example, consumption values can be used as an integer or transferred as a floating point value to
the EIB/KNX bus. Different data formats can be set for each measured value. Furthermore, it is possible
to scale the process values (multiplication/division).

Parametrization and diagnosis is performed through the integrated USB interfaces in connection with
our b+b Terminal software.

The gateway hardware consists of a 6TE (=105 mm] wide rail mounting housing with integrated 85V -
240V power supply and connections for Modbus and EIB/KNX. The slave is maintenance-free without fan
or any other wear parts.

Modbus RTU
RS-485 EIB/KNX Bus

|
|
| |
Eeaa, oo
0000 | L

Phys.Adr. e il
N Gu 5 1X M s GW KNX
;_I'; ® uss ® Power
® T ® KNX
® RX ® PGM
@ Error ®PA |
CE |
ateway

m. . ' Configuration
Debugging

Figure 1: Fields of application KNX Modbus Gateway

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC

Automations- und Steuerungstechnik!GmbH|




Rev.: 06/2014

KNX Modbus Gateway Page 7 of 31

Technical data

External dimensions
(W x H x D)

Casing
Weight

Power supply

Power consumption

Temperature range

Degree of protection

Interfaces

105mm x 90mm x 59mm

DIN rail mounted, plastic, 6TE, lightgrey (RAL 7035)

0,3 kg

85V - 240V AC, 50Hz - 60Hz, over screw terminals

(max. 2 x 2,5mm? solid wire / max. 2 x 1,5mm? flexible wire)
30mA

0°C ... +50°C (in operation)

0°C... +70°C (storage)

IP20

1.) Modbus connection over screw terminals:
(max. 2 x 2,5 mm? solid wire / max. 2 x 1,5 mm? flexible wire)

Modbus Slave requirements:

- Modbus RTU transmission protocol

- Transfer rate from 1200 up to 38400 Baud

Up to 30 Modbus slaves can be connected to one KNX Modbus Gatway.
Up to 300 values can be transfer by one KNX Modbus Gateway.

2.) USB as service interface (for parametrisation / diagnosis) over
Mini USB Buchse Typ B
Virtual COM port
Baudrate 57600

3.) EIB/KNX connection via standard EIB/KNX connector

Table 1: Technical data

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC

Automations- und Steuerungstechnik!GmbH|




Rev.: 06/2014

KNX Modbus Gateway

Connection overview

A0 A1 A2

ceoe

Bl 0.0

Page 8 of 31

e KNX dbus GW "
= ® usB @ Power
E @ ModbusTX @ KNX
USB
@ ModbusRX @ PGM
o Reset @ Error ®PA
_L1 N C€
BT
\T-"
A4 A5 A6

Figure 2: Connection overview KNX Modbus Gateway
A0 GND Modbus Ground
Al A+ / B- Modbus connector
A2 usB USB connector (Mini USB Typ B)
A3 KNX EIB/KNX connector
A4 L1T/N Power supply 85V — 240V AC

L1: Phase conductor N: Neutral conductor

A5 RESET Reset button
A6 PA Programming button

Table 2: Connection overview KNX Modbus Gateway
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Display and control elements

® uUsB @ Power
@ Modbus TX @ KNX
uUsSB
@ ModbusRX @ PGM
L €]
Reset @ Error @ PA

Figure 3: Detail view display and control elements

Button Function
Keypress long (>= 3 seconds):
Reset The KNX Modbus Gateway reboots.
Note: A reboot is mandatory if you add or remove Modbus slaves to your Modbus
installation!
Keypress short (< 3 seconds):
The KNX Modbus Gateway switches to programming mode for EIB/KNX physical
PA address setup. The programming mode is visualised with an illuminated LED PGM.
You can leave the programming mode by short pressing the PA Button again.
LED Function
LED flashing:
UsSB A data transmission between the PC and the KNX Modbus Gateway over the USB
interface is in progress.
LED flashing:
Modbus TX The KNX Modbus Gateway sends a Modbus telegram.
LED flashing:
Modbus RX The KNX Modbus Gateway receives a Modbus telegram.
LED flashing (frequency: ~ THz):
Error The KNX Modbus Gateway has detected an EIB/KNX busvoltage breakdown. The
EIB/KNX bus voltage is checked cyclic every 30 seconds.
LED illuminated:
Power Power supply OK
KNX LED flashing:
The KNX Modbus Gateway sends or receives an EIB/KNX telegram.
LED illuminated:
The KNX Modbus Gateway is currently in programming mode, waiting for an
PGM EIB/KNX physical address.
LED flashing (frequency ~ 1Hz):
The KNX Modbus Gateway is running in normal operating mode.
Table 3: Display and control elements
© b+b Automations- und Steuerungstechnik GmbH KNX MODBUS GATEWAY.DOC
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Installation instruction

e Mount the KNX Modbus Gateway on a standard DIN rail.

e Connect the KNX Modbus Gateway to the EIB/KNX bussystem. Connect your Modbus installa-
tion (max. 30 Modbus slaves!) to the KNX Modbus Gateway.

e Connect the power supply (85V — 240V AC) to your KNX Modbus Gateway.

e If everything is connected properly you can switch on the power supply.

After installing the KNX Modbus Gateway you have to configure it (see section ,Parametrisation with
the b+b Terminal software”).

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC
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Parametrisation with the b+b Terminal software

Before using the KNX Modbus Gateway you first have to setup the Modbus slaves available in your
Modbus installation. The parametrisation of the gateway is handled with a dialog in the b+b Terminal
software and can be transferred to the KNX Modbus Gateway over the USB interface.

Note: The parametrisation dialog is available in the b+b Terminal software since version 1.37. If you
have already installed our b+b Terminal software on your PC please ensure that you have at least ver-
sion 1.37 (see menu item ,7\/nfo about b+bTerminal..”) installed. You can find the current version of
our b+b Terminal software on the provided EIB Tools CD or on our homepage under ,Downloads".

Before you can parametrise the KNX Modbus Gateway you first have to install the driver for the USB
interface. The driver can be found on the provided EIB Tools CD in the directory ... \Support\USB KNX
Modbus GW)\". For installing the driver please proceed with the following steps:

USB driver installation

There’s a setup package available which automatically selects and installs the correct driver which is
required by your system. To start this setup doubleclick the file CDM20802_Setup.exe. A command
prompt window opens for a short period of time and automatically closes. After installing the USB
driver you can connect the KNX Modbus Gateway with your PC. The KNX Modbus Gateway is recog-
nized and the needed drivers are loaded automatically.

Manual USB driver installation (\Windows XP)

If you have problems with installing the automatic setup program, you can also install the USB drivers
manually. There’s a ZIP archive named CDM20802 WHQL Certified.zip in the directory
... \Support\USBE KNX Modbus GW\" on the EIB Tools CD. Copy this file to your harddisk and extract the
content into any directory. Proceed with the following steps for manual driver installation:

Ensure that the KNX Modbus Gateway is connected to the power supply (LED Power illuminated)
and connect it to your PC with the provided USB cable. You should see the following pop up message
in your taskbar:

1) Found New Hardware E
b+b KNX Modbus Gateway

MEQ@. 16:17

Figure 4: “Found New Hardware” pop up

After this pop up message the ,Found New Hardware Wizard' should appear. Select the option ,No,
not this time" and push the ,Next > button.

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC
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Found Mew Hardware Wizard

YWelcome to the Found New
!:E?\ Hardware Wizard

Windows will search for current and updated software by
looking on your carmputer, on the hardware installation CD, ar on
the ‘Windows Update Web site [with your permizsion).

Read our privacy policy

Cah windows connect to "Windows Update to search for
software?

‘ez, thiz time only

oy d

eny time | connect a device

Click Mext ta continue.

% Back I Mest > I Cancel

Figure 5: “Found New Hardware Wizard” step 1

In the second step of the Hardware Wizard select the option ,/nstall from a list or specific location (Ad-
vanced) “ and click again on the , Next > button.

Found New Hardware Wizard

5

This wizard helps you install software for:

b+b KNX Modbus Gateway

\-j If your hardware came with an installation CD

&2 or floppy disk. insert it now.

“What do pau want the wizard to da?

" |nstall the software automatically [Frecommended)

£ {natall from a list or specific location [Advancedk

Click Mext to continue.

< Back I Mest > I Cancel

Figure 6: “Found New Hardware Wizard” step 2

In the last step of the Hardware Wizard select the directory on your harddisk in which you have ex-
tracted the ZIP archive before and push the button , Mext >".

© b+b Automations- und Steuerungstechnik GmbH KNX MODBUS GATEWAY.DOC
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Found Mew Hardware Wizard

Pleaze choose your search and installation options.

&' Search for the best driver in these locations.

Usze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best diver found will be installed.

[ Search removable media (floppy, CO-ROM...)

v Include this location in the search:

ID:\SuppUrt\FTDI\ j Browse |

" Daon't search. | will choose the driver ta install.

Chooge this option to select the device driver from a list. ‘Windows does not guarantee that
the driver yau chooze will be the best match for your hardware.

¢ Back I Mest > I Cancel

Figure 7: “Found New Hardware Wizard” step 3

The Hardware Wizard signals the successful driver installation in the last dialog. Finish the ,Found New
Hardware Wizard' by pushing the , Firnish” button.

Found New Hardware Wizard

Completing the Found New
i}?\ Hardware Wizard

The wizard has finizhed installing the software far:

% USE Serial Converter

Click Finigh to cloge the wizard.

< Back Cance|

Figure 8: “Found New Hardware Wizard” successful

After installing the driver for the ,USE Serial Converter”, the Found New Hardware Wizard will ask for a
driver for the ,USB Serial Port’. Please repeat the steps of the installation process above to install this
driver. The Hardware Wizard again signals the successful driver installation in the last dialog:

© b+b Automations- und Steuerungstechnik GmbH KNX MODBUS GATEWAY.DOC
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Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard
~§

The wizard has finished installing the software for:

(3 USE Serial Port

Click Finish to cloge the wizard,

% Back [Cance|
Figure 9: “Found New Hardware Wizard” successful
Finish the Found New Hardware Wizard by pushing the , Firisfi* button.
© b+b Automations- und Steuerungstechnik GmbH KNX MODBUS GATEWAY.DOC
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Establish a connection with the KNX Modbus Gateway

Note: The b+b Terminal software beginning from version1.37 gives you the opportunity to automati-
cally recognize the virtual COM port of the connected KNX Modbus Gateway. Open the menuitem
JSettings 2 Communication port / generic settings’. Choose ,Serial’ as connection type and ,b+b KNX
Modbus GW" in the combobox ,Com port’. Close the window with the , OK” button. In all versions <

1.37 you manually need to setup the virtual COM port of your connected KNX Modbus GW. Please
proceed as follows:

To establish a connection with your KNX Modbus Gateway you have to know the virtual COM port
number under which the KNX Modbus Gateway was installed. To find out this COM port humber you
have to open the ,Device Manger” by a right click on the ,My Computer symbol on your desktop and
choose the menu entry ,Manage'. The , Computer Management” window is opened. Select the , Device
Manager” entry in the left tree view and click on the , Ports (COM & LPT)' entry.

You can recognize (and also change) the virtual COM port of your KNX Modbus Gateway behind the
entry ,USB Serial Port’.

L=
Q File  Action Wiew ‘Window Help |;|i|£|
&= | DR FS 2 @

Q Computer Managerment {Local) EI--- TEST-YM

EI@ Systemn Tools
(5] Event Viewsr
% Shared Folders

ﬁ Batkeries

iy Computer

[ Disk drives

§ Display adapters

b DVDICD-ROM drives
[+-4=%) Floppry disk contrallers

[+-2%3 Local Users and Groups
| Performance Logs and alerts

B Device Manager
[—]& Storage ﬁ, Floppy disk drives
Removable Storage {28 Human Interface Devices
: Disk. Defragmenter -4 IDE ATA/ATAPI controllers
Disk Management “z Kevboards
'_'__], Mice and other pointing devices
E& Metwark adapters
(SRR Coits (COM B LPT)
Cammunications Port (COM1)

e

[]--% Services and Applications

.,
]--ﬂ Processors

]--@% 551 and RAID controllers

[, Sound, video and game contrallers

- by System devices
H- Universal Serial Bus cantrallers

[rn i A rn B A |

Figure 10: Device Manager
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With this information you can start the b+b Terminal software. Choose the menu entry ,Settings >
Communication port / generic settings’. The window , Port settings...” appears. In this dialog you can
select the virtual COM port of your KNX Modbus Gateway and the following settings:

Port settings... @
Connection name:  KMX Modbus G\W - E]
Seript support: [No Script support A l
I —

Ction: (@) Serial () Metwork () USB

Com port: [CDMZ -

Baud rate: 57500
Data bits: 8

Stop bits: 1

Parity: [N (none) v]
Protocol: [None vl
\/

[ Limit display buffer to: 0 KByte

[ Display logfile:
Default folder:

Hex mode: number of values in row: 16

Font size (restart needed): 12

Appended linefeed sequence on send:

Figure 11: b+b Terminal menu item , Settings 2 Communication port/ generic settings”

After you've setup the connection, close the window by clicking on the ,OK" button. To start the com-
munication with your KNX Modbus Gateway you have to click on the green arrow button in the tool-
bar. To test the connection you can send a , 2V command to your gateway. The KNX Modbus Gateway
should respond with the following text (firmware version and serial number may differ):

KNX Modbus Gateway V1.00 (compiled Aug 1 2014) SN: 02714001

KNX Modbus Gateway parametrisation

Note: The data of your installed Modbus slaves which you need to configure the KNX Modbus Gate-
way, like e.g. Modbus address or available Modbus values, can be retrieved from your Modbus Slave
operating manual. If you have no operating manual for a Modbus Slave, you can try to scan the register
with free software from third-party and a connection to the PC.

To configure your KNX Modbus Gateways select the menu item , Settings =2 b+b KNX Modbus Gateway
.." in the b+b Terminal software. The following parametrisation dialog appears:

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC
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KNX Modbus RTU Gateway configuration @
KNX Modbus RTU
Physical address: 1.1.254 (5.5.85) Baudrate: | 9500 -
Expert mode
Send GW-Alive cydicaly ] Parity:  |even i
GW-Alive goupaddress: EAETED] Stop 15top bit - Gateway USB
e zari e 0 Triri] Timeout: 1000 [ms] [/ b+h Terminal-Logging
Auto ACK |}

Type Add... Description GA Inter... Register Scale KNX format Modbus format ~ Function code  Trigger  ID New slave...

Delete slave
Change slave
New value. ..
Delete value

Change value

Load from file...
Save to file...

Read from GW

Transfer to GW

KMX Medbus Gateway usage: Modbus slaves: 0/ 30 Modbus value: 0 f 300

Figure 12: KNX Modbus Gateway parametrisation dialog

In the top section (left) of the dialog you can setup the gateway specific settings. Enter the desired
EIB/KNX physical address for your KNX Modbus Gateway in the field , Physical address”.

In the field ,GW-Alive Groupaddress” you have the opportunity to setup an EIB/KNX group address. On
this group address a , 1” is written cyclic (see description of the field ,Alive send interval’) if the KNX
Modbus Gateway is alive. The time interval in minutes in which the two EIB/KNX group addresses
above are written cyclic can be specified in the field , Alive send interval'.

Activating the checkbox ,Auto ACK” activates the Auto ACK mode in the KNX Modbus Gateway. In the
Auto ACK mode the KNX Modbus Gateway automatically acknowledges all EIB/KNX group address
telegrams, which can reduce the bus load on your EIB/KNX bussystem.

In the top section (right) of the window you can configure the Modbus-specific settings. These settings
must be match with the configuration of the connected Modbus slaves. The settings include the "Baud
rate”, which determines the transmission speed of the Modbus communication.

In the "Parity field, the user can determine how the characters for the consistency check to be supple-
mented. If no parity check is selected, 2 stopbits must be used.

The "Stop bits” field determines the number of stop bits in the transmission of a single character within a
telegram.

Note: If there is no communication to a Modbus slave, the settings of the Modbus interface should be
checked.

In the "7imeout field the user can configure how long a Modbus slave has time to send his response. If
a answer comes not in this time interval, so the "Slave Status” will be change to the error state. More
information about the "Slave Status” can you find on the description of the field "Slave Status KNX GA” in
this chapter. For older Modbus slaves it may be necessary to increase the timeout.

© b+b Automations- und Steuerungstechnik GmbH KNXMODBUS GATEWAY.DOC
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Some Modbus slaves require a modified Modbus timings. For this purpose, you can change the two
Modbus parameters determined in “Expert mode” For example, if a slave responds too quickly, you can
correct the situation by the timing. The changes in the timing effect on all connected slaves! More in-
formation about the timing, refer to the official Modbus specification.

If the check box "b+b Terminal-Logging " is set, additional error messages and information are displayed
in the b+b Terminal. In normal operation, it is recommended to disable the output in the terminal. More
information about the “b+b Terminal-Logging “ in the section "b+b Terminal-Logging for debugging".

After setting up the Gateway specific data you can start to configure your available Modbus slaves and
the corresponding Modbus values.

Note: Any changes will take effect only after the transfer to the Gateway.

To setup a new Modbus slave click on the button ,New s/ave...”. The following window occures:

Mew Modbus slave @

Delete slave

Descaription: | g0 s e ge =y Ta=)
. Change slave

Modbus slave address: 0
Slave status KNX GA: Mew value, ..

Send status cydically:
Delete value
i

Change value

Figure 13: Add a new Modbus slave

In this dialog you have to enter the Modbus slave specific settings. In the field , Descriptior’’ you can
enter a description (max. 30 characters) for easily identifying your Modbus slave. The Modbus address
needs to be entered in the field ,Modbus slave address’. If the Modbus slave address is zero, all slaves
are addressed (Broadcast). Here are only write accesses allowed.

In the field ,S/ave status KNX GA “ you have to setup an EIB/KNX group address. If the Modbus Slave
does not respond to requests from the KNX Modbus Gateway, a , 1" (Modbus Slave failure) is written
cyclic (see description of the field ,Send interval’) on this group address. If the communication with the
Modbus slave can be reconstructed a ,0” (Modbus slave OK) is written once to the parametrised group
address.

In the field , Status interval’ you can enter a time interval (minute) for sending the status.

After you have setup your Modbus slave, you have to apply your settings by clicking on the ,OK" but-
ton. You'll return to the main parametrisation dialog. An example of the listview of the values/slaves is
in Appendix A.
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KNX Madbus RTU Gateway configuration =
K Modbus RTU
Physical address: Bl Baudrate: (5500 -
Expert mode
Send GW-Alive cydicaly  [] Parity:  |even -
Al = Jxfasxy stop 1 Stop bit = Gateway USB
i {mir] Timeout: 1000 [ms] [l b+b Terminal-Logaing
Auto ACK [}
Type Add... Description A Inter... Register Scale KNXformat  Mocbusformat Functoncode  Trigger ID New slave...
Save 1 New Modbus device  01/1/001 1 ——  8BitCode oy —
Delete slave
Delete vale
Change value
Load from fie...
Save ta fie...
Read from GW
KNX Modbus Gateway usage: Modbus slaves: 1/30 Modbus value: 0 /300 Close.

Figure 14: Overview Modbus slaves

To parametrise your Modbus values for the Modbus slave you've just setup, select the Modbus Slave in
the listview and click on the button ,Mew value...”. The following window occurs an fill the dialog from
top to bottom:

Modbus Value

1. Modbus datenpoint

Modbus Slave:  Address: 1 Mew Modbus device

Description:  New Modbus value

* Function code: [R.ead Holding Registers - read X registers (FC 0: ']

*Register: 1 (dec) Access: read
*Data format: | 32 Bit unsigned -
Number of registers/bits: 2 (1 register = 16Eit) Bit: |0

*Byte order: |MSB . ...LSB (standan *

Word order: | normal {only with Float)
Pol interval: &0 [mir]

* Modbus Slave datashest

2. Scaling
Scaling:  disabled -

Value: |0

3. KNX Datapoint
Groupaddress:  1/1/2

Data format: | 32 Bit unsigned -

Figure 15: Add a new Modbus value
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1. Modbus datapoint

In this dialog you have to setup the Modbus values that you want to write or read out. In the field , De-
scription “you can enter a description for your Modbus value (max. 30 characters).

In "Function Code" field, select a command to read or write a register. The function codes for the re-
spective registers are preset by the manufacturer of the Modbus slaves and can be taken from the ap-
propriate documentation.

The address of the register can be enter in the “Register” field.
Note: The available registers of a Modbus slaves are documented in the operating instructions of the
respective Modbus slave.

In the field , Data Format” you can choose the format of the Modbus data point, such as the Modbus
data are available in the register or to be stored. A Modbus register is 16 bits. If you need more than 16-
bit, you have to enter the number of available registers in the "Number of registers/bits" field. If the data
format is "A bit of a register” you have to entered in the "Bit" field the number of the bit (O [LSB] to 15

[MSB]). An overview of the data formats shown in the figure below:

Data type

Description

1 Bit binary

The data content of the specified register is only 1 Bit

One bit of a register

(read-only) The data content of the specified register is used as a 2-byte
binary value for read access. After the conversion the application sent a
specific bit of the 16 bit register on the EIB / KNX bus. Only with the fol-
lowing function codes possible: Read Holding Register & Read Input Regis-
ters

8 Bit unsigned

The data content of the specified register is 8 bits unsigned integer

8 Bit signed

The data content of the specified register is 8 bits signed integer

8 Bit Binar (RAW)

The data content of the specified register is used as a 8 bit binary value

16 Bit unsigned

The data content of the specified register is 16 bits unsigned integer

16 Bit signed

The data content of the specified register is 16 bits signed integer

16 Bit binary (RAW)

The data content of the specified register is used as a 16 bit binary value

16 Bit KNX Float

The data content of the specified register is used as a 2-byte EIB / KNX
floating point number. This format is particularly useful for temperature
values.

32 Bit unsigned

The data content of the specified register is 32 bits unsigned integer

32 Bit signed

The data content of the specified register is 32 bits signed integer

32 Bit binary (RAW)

The data content of the specified register is used as a 32 bit binary value

32 Bit IEEE Float

The data content of the specified register is used as a 2-byte IEEE floating
point number. This format is particularly useful for temperature values.

4 Byte binary (RAW)

The data content of the specified register is used as a 14 byte binary value.
No conversion allowed

Table 4: Overview available data formats
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In the field "Byte Order” and "Word Order” you can change the order of the data bytes. It is only at 32
bit float (as data type) possible to change the word order.

In the "send value to KNX field, the user can choose when does the data sent to the EIB/KNX Bus (on
request on a groupadress, at valuechange of the Modbus data register or cyclic).

2. Scaling

By selecting the "Scaling” field a measured value can be scaled (multiplied/divided) before sending
value to the EIB/KNX or Modbus. The value must still fit into the target data format. It may be necessary
to be transformed into a larger data format.
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3. KNX datapoint

In the field ,KNX group address” you have to enter the EIB/KNX group address to which your Modbus
value should be transferred or comes from.

In the field , Data Format” you can enter the format of the EIB/KNX data point, such as the EIB/KNX
data are available or to be stored. An overview of the data formats shown in the table 4.

The following figure shows the possible conversion of each data type based on the selected function
code/access.

Modbus
KNX Funktionscode Modbus
— Wirte Single Col o
18it L | 16
Weriy Multiple Cods J Wirte Singie Regeater
engraason (i s ™7 o ragrmgaion
] unssgned inn 16 Bt
»{ unsigned Long 32 Bt
»| 32 Bit IEEE Float
Wie Multiple Codls / 'Weite Single Regsber
- g
»  signed int 16 Bt
> signed Long 32 Bit

-
»[ 32 Bit IEEE Float

"Wnite: Multipke Cods  'Wrte Singie Flegater

e iooe ) o e

»| unsigned Long 32 Bit

N
{ 32 Bit IEEE Fioat

WWris Multiple Coils. | Wie Seghe Fegater

signes nt 16 B¢ rsasessss—al  igned nt 16 8¢

> signed Long 32 Bit

o T
|_SZB|‘IIEEE Float

‘Wirte Mutiple Cods 1S My R
unssgned Long 32 Bit_|—3{_Scalo 1 Bytoordar || | ey nsigned Long 32 Bt

—
| 32 Bit IEEE Float

Wirite Mikple Cols | Wite Multicle Registen

e e Do
»| 32 Bit IEEE Float

Winie kuiple Regaters '—
32 Bit IEEE Float _|—{_Scalo/ Bytorde |} »| 32 Bit IEEE Float

Figure 16: possible data type conversions KNX->Modbus
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Modbus
Modbus Funktionscode KNX
I i > 1en
oG ] R Input Register | Read Discrete Inputs :_—E 1 Bit
Risad Inget Regiater | Rasd Holding Regaiers

unsigned 8 Bt Scale | By Roxs oo g Ped 5% [ unsigned 8 Bt
> unsigned Int 16 Bit
»{ unsigned Long 32 Bit
»{ 16 Bit KX Float
»{ 32 Bil IEEE Fioat

Raad Ingut Regiater | Read Holding Regsiers

- SR
>{ signed Int 16 Bit
»{ signed Long 32 Bit
> 16 Bit KNX Float
J=

B S =

| 32 Bit IEEE Fioat
Fisad Input Register | Ruad Hoiding Regiskers
[Haper)

unsignad Int 16 Bit

»{ unsigned Long 32 Bit

»{ 16 Bit KX Float

N

-I_HBHIEEE Float

Read Maiding Regeiers |
et Dicicrite puts) Rind Cods

signed Int 16 Bit Scale | By

> signed Int 16 Bt

> signed Long 32 Bit
-

»{ 16 Bit KNX Float

By N ey

N~
»{ 32 Bit IEEE Float

copatong 284> o)

Scale | Byteorder ||

Road Hoksing Regaters |
Rsad Discrate Read Cods e Long 32 Bit
> 16 Bit KNX Float
P
P 32Bit IEEE Float
Mbm-gi.:wmr
Fusad Drscrete | nputs, Read Cois :__E 32 Bit
»

»{ 16 Bit KNX Float

»

| 32 Bit IEEE Float

Hicking Fegisters |

Fosad .

> 16 Bit KNX Float

Risad Holding Registers |
Foeadd Discrate Inputs Rsad Cols

e N G

»[ 14Byte Raw

Figure 17: possible data type conversions Modbus—>KNX
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After you have setup all settings for your Modbus value you can apply your changes by clicking on the
. OK" Button.

You'll return to the main parametrisation dialog.

[ KNX Modbus RTU Gateway configuration ==
KNX Modbus RTU
Physical address: 1.1.“25.4 { - ¥ Baudrate: | 9600 x
Expert mode
Send GW-Alive cydically  [7] Parity:  |even hd
D LR Stop 1 5top bit - Gateway USB
Al erval &0 [min
o 2 B Lmin] Timeout: 1000 [ms] [“1b+b Terminal-Logging
Auto ACK Ll
Type Add... Description GA Inter... Register Scale KNX format Modbus format  Functioncode  Trigger ID Mew slave...
Slave 1 Mew Modbus device 011001 1 ------  @Bit Code cydic -
1 Mew Modbus value  01/1/002 60 1 o 32Bitunsigned  32Bitunsigned Read Holdin... cydic 0 Delete slave
Change slave
Delete value
Load from file...
Read from GW
Transfer to GW
s ooy, Wodhmdones 1/ Wodaa e 1/50

Figure 18: Overview Modbus slaves and Modbus values

Repeat the described steps above until you have setup all your Modbus slaves (max. 30 Modbus slaves)
and alll your Modbus values (max. 300 Modbus values).

With the button ,Save fo file..” you can save your parametrisation in a ,.KMDG" file. If you want to
change your parametrisation you can use the ,Load from file..” button to reload your parametrisation.
On the EIB Tools CD in the "\ ... \ Setup \ bin \ MODBUS \" you wiill find a sample configuration file
(Test.kmdg).

After you have finished your parametrisation you can transfer the parametrisation to the KNX Modbus
Gateway by clicking the button , 7ransfer to GW'.

Note: If you want to transfer the parametriazation to your KNX Modbus Gateway it is necessary to es-
tablish a connection to the gateway before opening the parametrisation dialog. You can establish the
connection with the ,Start’ button (green arrow in the toolbar). If there’s no connection existing to the
KNX Modbus Gateway the button , 7ransfer to GW' and ,Read from GW" are deactivated and a pa-
rametrisation transfer is impossible. An example of the listview of the values/slaves is in Appendix A.

Important: If you transfer a new parametrisation to your KNX Modbus Gateway an existing parametri-
sation in the slave is overwritten! With the button ,Read from GW’ you can read out the parametrisa-
tion of your KNX Modbus Gateway at any time and save it.
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Functional description
After the KNX Modbus Gateway was installed and parametrised it is ready for operation.

The KNX Modbus Gateway has seven light emitting diodes (LEDs) on its top to visualise occurred errors
to the user. The meaning of these LEDs was described in the section , Display and control elements”. In
the following section the behaviour of the KNX Modbus Gateway in different situations is described:
Parametrisation phase

If the KNX Modbus Gateway is running in parametrisation mode the LEDs Error, KNX and PGM are
blinking altogether (Frequency ~ 1Hz).

System startup

After switching on the power supply the KNX Modbus Gateway needs time for initialization (duration:
~ 10 seconds).

Parametrisation check
After the system startup the KNX Modbus Gateway checks it's parametrisation.

After the parametrisation check succedded the KNX Modbus Gateway sends the text ,KNX Modbus
Gateway started’ via the USB interface.

The KNX Modbus Gateway is now runninig in normal operating mode, which is signaled by a cyclic
flashing (frequency: ~ 1Hz) of the LED PGM.
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Diagnosis functions

The KNX Modbus Gateway offers an easy ASCIl command interface for doing diagnosis on the Modbus
system. The user can connect to the KNX Modbus Gateway with a terminal program or readout the
parameterization from the connected Modbus slaves.

The communication between PC and KNX Modbus Gateway is textbased. Each parameterized value
has an ID. The ID is used to assign values to text expenditure. The ID of each measured value is dis-
played after enter the command “DISPPARA” or in the Configuration dialog.

KNX Modbus Gateway <Beispiel Konfiguration KMDG> =3
KNX Modbus RTU
Physical address: 0101254 (X% %) Baudrate: 3500 -
Expert made
Send GWi-Alive cydically Parity:  [none -
GW-Alive goupaddress: 011005 (#/%/%) Stop 2 Stop bits - Gatemay USS
Al d interval:
e sendinterval 1 [mir] Timeout: 1000 [ms] [ b+b Terminal-Logging
Auto ACK
Type Add... Description GA Inter... Register Scale  KNX format Modbus format ~ Function code  Trigger| ID * New slave...
Slave 1 KBR MULTIMESS 011001 1 ——  BBitCode cydic —
1 SPAMMNUNG L1 01/1/002 1 198 0 32BtIEEEFL.. 32BitIEEEFl.. ReadInput... cydic | 1 Delete slave
1 FREQUENZ 01/1/003 1 176 L] 32BtIEEEF.. 32BtIEEEF... ReadInput... cydic 2
Save 2 JANITZAUMG 96RM  01/2/001 1 ——  BEitCode cydic | — Change slave
2 SPANNUNG L1 01/2/002 1 19000 0 32BtIEEEFL.. 32BtIEEEF... ReadHoldin.. cydic 3
2 SPANNUNG L1 01/2/003 1 19000 10 32BtIEEEFL. 32BtIEEEF.. ReadHoldin.. cydic | 4 New value...
Slave 4 SAIA ALE3 014001 1 - BBit Code cydic | —|E
4 LEISTUNG 01/4/002 1 28 ] 32BitIEEEFI.. 32Bitunsigned ReadHoldin... cydic 5 Delete valus
4 BAUDRATE 01/4/003 1 4 1 32Bitunsigned  32Bitunsigned  Read Holdin... cydic | 6
Save 7 PMA TE 45 01/5/001 1 —— 8Bt Code cydic | — Gz
7 TEMPERATUR 01/5/002 1 18989 L] 32BtIEEEFI.. 32BtIEEEF... ReadHoldin... cydic 7
7 TEMPERATUR 01/5/003 1 18989 10 32BitIEEEFl... 32GtIEEEF... ReadHoldin... cydic 8 _
7 TEMPERATUR 01/5/004 1 18989 100  32BtIEEEFl.. 32BRIEEEF.. ReadHodin.. cydic | 9 | | Load from flle...
7 TEMPERATUR 01/5/005 1 18989 10 32BitIEEEFL.. 32BtIEEEF... ReadHoldin.. cydic 10
Slave & PCSLAVE: WRITE... 01/1006 1 —— 8Bt Code eydie | —
8 SINGLE COIL 01/1/007 - 1 [] 1Bit binary 1Bit binary Write Single ... only...| 11 —
8 WRITE REGISTER 01/1f008  — 1 a 16 Bitunsigned 16 Bitunsigned  Write Single ... only...] 12
] MULTI COIL 01/1/009  — 1 0 16 Bit binary 16 Bit binary wirite Multpl...  only .| 13 _
Pa— L e natiinan . = e el mmeseeeeel e sadel ook | 3 Transfer to GV
KNX Modbus Gateway usage: Modbus slaves: &/ 30 Modbus value: 18 /300

Figure 19: Overview Modbus slaves and Modbus values with ID

ASCIl commands overview

Table 5 gives an overview of the ASCIl commands which are supported by the KNX Modbus Gateway.

Note: You can also view a short overview of all ASCIl commands if you send the command ,?“ or ,2H"
to the KNX Modbus Gateway.

Command Definition

?, ?H Shows an overview of all available ASCIl commands

Y Shows information about serial number and firmware version of the KNX Modbus
Gateway

?P Check the physical address of the KNX Modbus Gateway

?G Shows a overview of the KNX Modbus Gateway settings
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DISPGWPARA

View Gateway parameterization

DISPCH:<I1D>

Parameterization of the measured value <ID> (<id>=1 ... 300)

DISPPARA Shows the list of all configured group addresses

ERASE! Reset the parameterization of the KNX Modbus Gateway
OA{+|-} KNX Auto Acknowledge mode: OA+: on OA-: off

oL Language of the dialogue texts ->German

OLE Language of the dialogue texts = English

PA:<PA> Set physical address <PA> (Example <PA>=1.1.10)
RESET Restart KNX Modbus Gateway

Table 5: Overview ASCIl commands

b+b Terminal-Logging for debugging

In addition to the text commands, an additional textual output is possible in the terminal. This issue logs
events and operations of the gateway. The output also displays information and error messages. There
are two different modes. The following figure shows the setting for the terminal output in the initial
dialogue. In the default configuration the "b+b Terminal output” is disabled. In this mode only impor-
tant information and an Alive status are displayed. If the "b+b Terminal output” is activated additionally

information are displayed.

=5

Expert mode

Gateway USB

[T b+b Terminal-Logging

Ir 1

Figure 20: b+b Terminal-Logging

Note: If you enable or disable the "b+b Terminal-Logging’, you have to reparameterize the Gateway.
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The following table shows the main output texts of "b + b Terminal Output”:

Output text

Definition

decode:CRCErrorHigh: (Slave:<Slave>
Register:<Register>)

A CRC error was detected

decode:CRCErrorLow: (Slave:<Slave>
Register:<Register>)

A CRC error was detected

decode:Error from Slave: <Slave> Reg-
ister:0x%x bytecount is invalid(%d)
max. 14

The number of received bytes does not match with
the expected bytes

decode:Error from Slave: <Slave> Reg-
ister:0x%x Error code:0x%x Exception
code : 0x%x

Modbus slave has sent an error code according to
Modbus specification

Error code: 0x8# = “#” = used Function code
Exception code:
1 = not an accepted function code
2 = no accepted Register
3 = no valid data
4 = Slave error

>4 = see the Modbus specification

decode:invalidTele

Recived telegram is invalid

decode:RegisterError

Acknowledgment from the slave contains an error:
Register is different from the expected Register

decode:SlaveAddressError

Acknowledgment from the slave contains an error:
Address is different from the expected Address

decode:Value not Change

Value in the Modbus register has not changed

decode:ValueChange

Value in the Modbus register has changed

encode:FCinvalid

Create the telegram failed: invalid function code

encode: invalidData

Create the telegram failed: invalid data

encode: inval idRange

Create the telegram failed: Invalid number of register

Error from Slave:<Slave> (ID:<ld>) is
gone (no error)

Slave status was reset

Error from Slave: <Slave> (ID:<ld>) is
set

Slave status was set

KNX_TX_Handl: send Telegram to
KNX(1D:<I1D>)

The message for this ID has been sent to the EIB /
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KNX bus

KNX-DATA-Reg(ID:<1d>) :<Daten>

This KNX data has been received or sent

Modbus-DATA-Reg(ID:<1d>) :<Daten>

This Modbus data has been received or sent

ModbusHandler: -->next request

A request to a Modbus slave has been completed and
a new request is started.

ModbusHandler :Broadcast:finish

A broadcast request to all Modbus slaves has been
sent. A Modbus master (gateway) can not detect
whether the message has been processed by all
Slaves.

ModbusHandler:Tele encode fail

Failed to create the telegram

ModbusHandler:TimeOut Slave:<Slave>
(ID:<1d>)

Slave has not responded or sent a false response to
the request.

ModbusRXHandl :decode->BytesLost

Acknowledgment from the slave contains an error:
Telegram is not complete received

ModbusRXHandl : decode->FC:WRITE

Acknowledgment from the slave: write command

ModbusRXHand 1 : decode->FC_READ

Acknowledgment from the slave: read command

ModbusRXHandl : HandeRX

Started processing

ModbusRXHandl :Tele decode fail

Acknowledgment from the slave contains an error

ModbusTXHandl :Bad Timing!

Modbus Master (Gateway) could not comply with the
timing. Message is discarded

ModbusTXHandl :Broadcast

Modbus master (gateway) sends a broadcast

ModbusTXHandl :Read Request

Modbus master (gateway) sends a read request

ModbusTXHandl :Tele decode OK

Acknowledgment from the slave contains no error

ModbusTXHandl :Tele encode done

No error during the build of the telegram

ModbusTXHandl :wait for reply

Modbus master (gateway) is waiting for the response
from the Modbus slave

Tabelle 6: Ubersicht Terminaltexte
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Possible Problems & Solutions

Problem Possible cause and solution

No sign of life from the
connected Modbus Slave

Polarity of the Modbus connection reversed. Solution - polari-
ty dive (manufacturers use different names)

Gateway Configuration & Modbus slave is not identical (baud
rate, stop bits, parity). solution > change setting.

Timing of the connected Modbus slave not according to speci-
fication. Solution > see "KNX Modbus Gateway
parametrisation’ - Often t.1 = 2.0 char.

Incorrect Modbus function code selected. Solution = Select the
right function code according to the datasheet of the Modbus
slaves.

Some manufacturers describes register with offset. Register +1
Solution > Register - 1

Implausible values

Modbus Slave uses a reversed byte / word order. Solution -,
see "KNX Modbus Gateway parametrisatior”’

Some manufacturers describes register with offset. Register +1
Solution > Register - 1

Incorrect number of registers/bits. Example: There are only read
16 bits instead of 32 bits. Solution - change parameterization

Sporadic error when read .
out of the Modbus meas-
ured values (CRC, timeout)

Electrical failure on the bus. Solution - reduce Modbus baud
rate or the sources of interference, reduce the length of the line
(bus).

Excessive number of readings. Some manufacturers limit the
number of read out registers in a certain time interval

Table 5: Possible Problems and Solutions
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