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© Copyright 1999 by Gantner Electronic GmbH, Schruns / Austria (Europe)

Copyrights: Operating instructions, manuals and software are protected
by copyright. All rights reserved. Copying, duplication, translation,
conversion into any electronic medium or any machine-readable form, as
a whole or in parts, is not permitted, with the exception of making a
back-up copy of the software for saving purposes, as far as this is
technically feasible and is recommended by our company. Contravention
will lead to compensation.

Limitation of Liability: Gantner Electronic GmbH products are not
designed, intended, or authorized for use as components and medical
systems, or other applications indeed to support or sustain life, or for any
other application in which the failure of the Gantner Electronic GmbH
product(s) could create a situation where personal injury or death may
occur. Any claims against Gantner Electronic GmbH in connection with
the hardware and software products described in this manual can
exclusively be based on the terms and conditions of warranty. Any
further claims are excluded, in particular Gantner Electronic GmbH does
not grant any warranty as to the correctness of the contents of this
manual. We reserve the right of making changes without advanced notice.

Trade Marks: Without listing details, we want to point out the usage of
terms, brands, labels and registered trade marks, in particular those of
Microsoft Corporation, International Business Machines Corporation and
Intel Corporation.
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system: Bernd Brugger, Josef Brugger, Reinhold Gantner, Heinz Peter
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documentation was prepared by Roland Weg.
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ADVANVED SIGNAL PROCESSING

One of the basic requirements of industrial measurement
technology is the efficient, fast, safe, precise and cost-effective
processing of a wide variety of sensor signals and status
information. The signhals must be compatible for their integration
into a PLC or PC environment for display, control and monitoring
purposes or for control and regulation tasks.

Usually, the output signals of the sensors have to be converted
first by transmitters into signals of identical type, afterwards
amplified. These analog sensor signals then have to be
transmitted together with binary signals to a higher-level central
system (PLC, PC) by means of point-to-point wiring. There,
analog to digital conversion and the subsequent data processing
has to be performed.

The advanced Intelligent Sensor Modules ISM by Gantner
Electronic GmbH combine all these functions in one system. The
Intelligent Sensor Modules ISM are multi-channel, programmable
measurement data transducers with an integrated bus interface.
They are designed for flexible, versatile and adaptable
applications where measured data has to be collected, prepared,
digitized, monitored, controlled and transmitted. A great number
of tasks may be performed with only one system, independent of
the problem definition. The intended functions of a module may
be defined by configuring the module on a PC. Then the
configuration can be downloaded to the module by transmission
via the bus interface. As a remote, on-site signal pre-processing
and networked peripheral piece of equipment, the Intelligent
Sensor Modules ISM are the ideal link between sensors, process
control (PLC) and process visualization (PC).
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GE-ISM102/192000e



CHAPTERS

1. GENERAL INTRODUCTORY REMARKS .......... 15
2. SYSTEM DESCRIPTION ....cccooooviiiiiiieeceeeees 17
3. INSTALLATION ..o 21
4. STRUCTURE OF THE BUS TOPOLOGY ........... 31
9. SIGNAL PROCESSING ......ccccooviiiiiiieiceeseeeis 45
6. FUNCTIONAL DESCRIPTION ......ccccooovviiiiiieirnn, 47
8. SETUP AND TEST ..o, 51
10. SPECIFICATIONS .....ccoooviieeeeeeeeeee e, 53
11. DRAWINGS AND DIMENSIONS ..........ccccooviinnee, 60

GE-ISM102/192000e



10

GE-ISM102/192000e



1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.10.
3.11.

TABLE OF CONTENTS
Page

GENERAL INTRODUCTORY REMARKS .. 15

About this Manual .........ccoooeiiiiiiii 15
IMPOrtant NOLICE ......coeviieeei e 15
Contact for INQUINES ......ooeuviiieieiiii e 16
SYSTEM DESCRIPTION ..o 17
SYSIEM OVEIVIEW ...ttt eeenees 17
Range of Application ..........cooovieiiiiiiiiiii e 18
Performance FEAtUIES ........ccoovivviiiiiieeeeeeie e 18
INSTALLATION .o, 21
Installation / MOUNTING .....coovviiiiiiee e 21
Protective SYSIEM ... 21
Ambient TEMPErAtUIe ......coooviiiiiiiiiiii e 22
Front Side of Module / Terminal Connection Assignment......... 22
Connection TeChNIQUE .......coooeiiiiiiiiii e 23
Lo YT S U o] o] Y 24
Earthing ..o 25
Lightning Protection ..........coooeiiiiiiiiiieee e 26
BUS CONNECLION ... 26
Rapid Bus Link Plug ICM 100 ........cccoievviiiieieie e 28
DC-1ISOIALION .uici e 30

GE-ISM102/192000e



12

4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.
4.8.
4.9.
4.10.
4.11.

5.1.
5.2.
5.3.

6.2.

Page

STRUCTURE OF THE BUS TOPOLOGY ...31

BUS INtEITACE .oeeiiee 32
BUS STIUCTUIE ..o 32
Number of BUS USEIS .....ccovniiiiii e 34
Transmission Speed and Line Length...........cooooeiiiiiiiinnens 34
BUS CabIle ... 35
BUS PIUQ ooeei e 36
Bus Termination at the ISM 102 ..........cccoiiiiiiiiiici e 36
SHIEIAING cevniee e 39
PC BUS CONNECLION ..iiiiiiiiiie et e e eenees 41
Equipotential Connecting of Modules ..........cccocovviiiiiiiiiiiinnne, 42
Adjustment of Address and Baud Rate ..............ceeevveivierennnnnn. 43
SIGNAL PROCESSING ..., 45
ANAIOG OULPULS ..ot 45
INternal ProCeSSING ...vivveeiiiiiie e 46
Measurement Rate ..o 46
FUNCTIONAL DESCRIPTION .....ccccocoee.. a7
Analog Output Variable ..........cccccooiiiiiiiii e, 47
Output of Analog SIgNals .........ceveieiiiiiiiiieeeeee e 48
Error HandliNg ......ooooooiiii e 49

GE-ISM102/192000e



7.1.
7.2.
7.3.

8.1.
8.2.
8.3.
8.4.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.

SETUP AND TEST ., 51
Before Connecting to the Power Supply......ccccceevvveeiiiiiiiieeenne, 51
After Connecting to the Power Supply......cccooooviiiiiiiiiiniceeennnn. 51
Configuration of the Sensor Module ...........ccooviiiiiiiiiiieee, 51
COMMUNICATION ..o 53
GENEIAL ..o 53
ASCII-Protocol ... 54
PROFIBUS-PIrOtOCOl ...ccovvviiiiciieiiee e 58
MODBUS-PIOtOCOI ....coiiiiiiiiiieceeeiis e 74
SPECIFICATIONS ..., 85
POWET SUPPIY .ceveiieee e 85
SigNal ProCeSSING .....oiiiiiiiiiiiii e 85
Analog Outputs (2 per Module) .........covivviiiiiiiiiii e 85
Data-INterface ..o 86
Operating ConditioNS .......coevviiiiiiiiiie e 86
Electromagnetic Compatibility ............cooooviiiiiiiiiiiiii e, 87
CNASSIS e 89
ACCESSONES ..vvviiieieiiiiie e ettt e e e e et e e e e e et a e e e e et e e e eeannn s 90

GE-ISM102/192000e

13



14

0. DRAWI
9.1. Front View
9.2. Side View

NGS AND DIMENSIONS ... 93

GE-ISM102/192000e



1.1.

1.2.

GENERAL INTRODUCTORY REMARKS

About this Manual

This manual contains all important information concerning the
function, installation and setup of the Intelligent Sensor Modules
ISM 102.

Description of the Configuration Software ICP 100 ("ICP 100 Lite"
only for ISM 101 but without PROFIBUS-DP support, "ICP 100
Standard" for all Sensor Modules of the series "100" but without
PROFIBUS-DP support, "ICP 100 Advanced" for all Sensor
Modules of the series "100" with PROFIBUS-DP support and
modem communication for IDL 100) is available as a separate
manual and is supplied together with the Configuration Software
ICP 100.

Important Notice

Make sure to use the Intelligent Sensor Modules ISM 102
exclusively in accordance with the notices, technical data and
operating conditions mentioned in this manual. In case of inexpert
handling or wrong application possible disturbances, measuring
errors, effects on or from other appliances and facilities as well as
possible endangering of human lives or tangible assets cannot be
excluded!

GE-ISM102/192000e
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1.3.

Therefore if you have not yet worked with the Intelligent Sensor
Modules ISM 102, this manual should be studied thoroughly.
While setting up or operating the appliance or in case service is
required always observe the notices given in this manual.

Please note further that there are other special regulations to be
observed in case of application in potentially explosive
surrounding (EExe, EEXi, ...). These are not, however, the subject
of this manual, which only explains the general use of the
Intelligent Sensor Modules ISM 102.

Contact for Inquiries

In case of inquiries concerning the Intelligent Sensor Modules
ISM 102 please get in touch with your representative / distributor
or directly with one of the Gantner Electronic GmbH branch
offices. The addresses, phone and fax numbers are listed on the
inner side of the cover.

GE-ISM102/192000e



2.1.

SYSTEM DESCRIPTION

System Overview

The Intelligent Sensor Modules ISM 102 are part of a complete
system for the remote acquisition and processing of sensor
signals and digital status information. The general abbreviation
term for this system of Intelligent Sensor Modules is "ISM".

Several system types of the Intelligent Sensor Modules ISM are
available for various applications. Basically, these types differ by
the number of their digital and analog inputs/outputs, the number
of configurable sensor channels, their display and operating
options and by the number of arithmetic functions.

The modules of the series "100", which consists of the IBC 100,
IDL 100, IDM 118, ISM 101/M, IMX 102, ISM 102, ISM 110,
ISM 111, ISM 112 and ITL 104 are freely configurable, multi-
channel sensor modules. The on-site data display and module
operation can be performed with an Infrared Remote Control IRC 100.
The Intelligent Sensor Modules ISM 101 and ISM 103 as an
efficient, freely-configurable, one-channel module, and the ISM 108
which consists of 8 one-channel Sensor Modules, complete the
ISM-series.

GE-ISM102/192000e
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2.2.

2.3.

Range of Application

The Intelligent Sensor Module ISM 102 is a two-channel device
for fast and accurate control of up to 2 actors via its 2 analog
voltage outputs. Both output channels of the ISM 102 may be
configured via the serial RS 485 interface with the Configuration
Software ICP 100.

Performance Features

The performance features of the Intelligent Sensor Modules ISM 102
are as follows:

Function:

O Monitoring of output values within programmable threshold values
Q Detection of communication errors

O Programmable error handling

Outputs:
O 2 analog voltage outputs

Power Supply:

QO Power supply: +10 ... +30 VDC

Q All connections protected against excess voltage, excess
current and wrong connection of polarity

L DC-isolation between power supply, analog outputs and RS 485
bus interface

GE-ISM102/192000e



Display and Operation:
O Status-LED for operation (green) and malfunction (red)

Configuration:

O Configurable with PC-software under Windows 95™ and
Windows NT™

Free configuration of the output channels

Display of output connection

Setting of the output limits

Programmable error handling

Configuration on file (offline-operation)

Configuration via bus (online-operation)

ooo0o00o

Programming:

O Allocation of address, baud rate, data format and protocol via bus

Q Automatic search for all connected sensor modules indepen-
dent of the defined bus parameters

Communication:

O Integrated RS 485 communication interface

O Selectable transmission protocol (ASCIl / PROFIBUS /
PROFIBUS-DP / MODBUS)

O Simple instruction set

GE-ISM102/192000e
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Chassis:

ocooo0o0o0o

Compact shape and attractive design
Fast installation / mounting

Snap-on mounting on DIN rail 35 mm
Protection system IP 20

Detachable terminal strip

separate Cold Junction Terminal
Rapid Bus Link Plug

GE-ISM102/192000e



3.1.

INSTALLATION

Installation / Mounting

The Intelligent Sensor Modules ISM of the "100" series have a
snap-on mounting mechanism for installation onto 35 mm
standard profile rails according to DIN EN 50022. The installation
position is arbitrary.

Modules can be mounted onto a profile rail by four snap-tabs on
the backside of the module. First, push the two bottom snap-tabs
into_the lock seam of the DIN rail. Afterwards, press the module
towards the profile rail until the two top snap-tabs snap in.

In order to remove the module from the profile rail, slide the
module sideward off the rail. In case that is not possible, lift the
module slightly until the top snap-tabs come off the lock seam,
then tilt the module and take it off the profile rail.

3.2. Protective System

The sensor modules have an IP 20 protective system. If required
by the conditions of the operating site, the modules have to be
installed accordingly, e.g. in a water-resistant or water-proof case,
compliant with the regulations of electrical engineering.

GE-ISM102/192000e
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3.3.
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3.4.

Ambient Temperature

Ambient temperature for the Intelligent Sensor Module ISM 102 in
operation must not exceed the range of -20 °C to +60 °C. The
permissible range of storage temperature is between -30°C and
+85°C.

Front Side of Module / Terminal Connection
Assignment

Attachment accessories and display elements on the front side of
the ISM 102 are described in the following figure.

22000 .

>
o

+10..30V

1 Screw-type Terminal Strip
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RUN lpi 2

ERR = || *® 3
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2 LED RUN (green) (see chapter 8)
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4 Rapid Bus Link Plug

= =
> > > >
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2002 .

Figure 3.1 Front Side View of ISM 102
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3.5.

Terminal Identification Terminal Identification
A RS 485-Bus Interface A* OUT + Analog Output 1
B RS 485-Bus Interface B* OouT - Analog Output 1
+10..30 VDC |Voltage Supply + OUT + Analog Output 2
oV Voltage Supply - OuUT - Analog Output 2

* The terminal designations A and B of all modules of the ISM-series "100" are exchanged compared
with the PROFIBUS-definitions. Consequently, in multi-vendor systems the bus lines A and B must
be exchanged when connecting them to a module of the ISM-series.

Table 3.1 Terminal Assignment

Connection Technique

U connection technique: plug-in screw-type terminal strip
O nominal cross section: 1.5 mmz2 unifilar/fine-strand (AWG 16)
O stripped wire length: 6 mm

Connecting of wires to the module is performed via screw-type
terminals. The terminal screws are part of the terminal strips. All
terminal strips are of plug-in type and can be detached from the
module. To take the plug-in terminal strips off the module simply
use a small screwdriver as a lever to lift the terminal strip.

No more than 2 leads should be connected with one clamp. In
this case both leads should have the same conductor cross
section. For the precise clamping of stranded wire we
recommend the use of wire-end ferrules.

Notice: Connection of wiring respectively the plugging-in and -out
of the terminal strip is only allowed with modules in power-off
status.

GE-ISM102/192000e
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Notice: In order to prevent interference with sensors, signals and
modules, shielded cables have to be used for the power supply,

bus connection and signal lines.

3.6. Power Supply

U+

Power Supp

ly

J AN %)

[E=MIITm

< o >
=3

10..30V

T
B US SUPPLY

ISM102 &[]

INTELLIGENT SENSOR MODULE

RUN =
ERR =

Gantner

ANALOG 1 ANALOG 2
+ . + .

[ e i
> > D> >
o o o o

LoD

Voltage Range
Q +10..+30VDC

Power Input
U max. 2.0 W

External Fuse
0 max. 1A

Internal Fuse (reversible)
protection against

U excess current

L excess voltage

U connecting wrong polarity

Figure 3.2 Connection of the Power Supply

Non-regulated DC voltage between +10 and +30 VDC is sufficient
for the power supply of the modules. The input is protected
against excess voltage, current and polarity connecting error. The
power consumption remains approximately constant over the total
voltage range, due to the integrated switching regulator.

GE-ISM102/192000e



3.7.

Due to their low current consumption (max. 50 mA at 10 VDC) the
modules can also be remotely supplied via longer lines. Several
modules can be supplied in parallel within the permissible voltage
range and drop in the lines. If required, the supply lines together
with the bus line may be incorporated in one cable.

In order not to overload the module power supply needlessly and
to avoid unnecessary line troubles, a separate power supply is
recommended for sensors with a large current drain.

The distribution voltage for the Intelligent Sensor Modules
ISM 102 has to be protected by a fuse with maximum 1 A (inert).
Earthing

The case of the Intelligent Sensor Modules ISM 102 has to be

connected to earth. For this purpose an M3-thread for attaching
an earthing wire is located on the backside of the case.

J @/ » Earthing Connection

=P

A0 [
ol

Figure 3.3 Earthing Connection of ISM 102

GE-ISM102/192000e
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3.8.

3.9.

Lightning Protection

If the supply, signal, and data lines are installed between several
buildings, appropriate protection against lightning must be made,

e.g. by:

Q Laying the cables in metal tubes which are earthed on both
sides

Q Laying the cables in concrete cable ducts with fed-through
shielding over total cable length

O Using a lightning-protected wire

The lines must be wired with elements protecting against excess
voltage at the point where they enter a building, e.g. with varistors
or excess voltage conductors filled with an inert gas.

Bus Connection

In general, the sensor module is connected with the bus by
connecting both signal leads A and B of the incoming bus cable
and A' and B' of the outgoing bus cable together to one terminal
on the module (Figure 3.4).

Alternatively, the bus can also be connected by a "stub cable"
(Figure 3.5).

Due to the removable terminal strip, the bus connection to other

modules remains in place, even if one module has to be
exchanged.

GE-ISM102/192000e



Notice: The stub-cable should be as short as possible, not longer
than 30 cm.

Notice: The terminal designations A and B of all modules of the
ISM-series "100" are exchanged compared with the PROFIBUS-
definitions. Consequently, in multi-vendor systems the bus lines
A and B must be exchanged when connecting them to a module
of the ISM-series.

A-— ——A A-— ——A
B-— ——B B-— ——B
RS 485 Fielbus RS 485 Fielbus
200 2022
=—(sus surrv
= |ISM1 [ ]
= | e eaucnuconE
e RUN = |[Vee
* ERR= ** :: SUPPLY
+ ol| Gantner S —
1 [ = [SM1z [ ]
% M- E mmmmmmmmmmm
© o o o —
| —
| le2eg | K o o
+ J|Gantner .
P | ANALCG 1 ANALDG 2
| @00 |

Figure 3.4 Connection of the ISM 102 to the Bus
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RS 485 Fieldbus

Figure 3.5

RS 485 Fieldbus
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| 222 |
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INTELLIOENT SENBOR MODULE

RUNm ||See
ERRm= || *®
Gantner
ANALOG 1 ANALOG 2

@20 |

Connection of the ISM 102 to the Bus by a Stub Cable

3.10.Rapid Bus Link Plug ICM 100

The Intelligent Sensor Modules ISM of the series "100" have
terminals on the left and right side which allow for connecting the
bus and power supply from one module to the next with a Rapid
Bus Link Plug (type designation: ICM 100).

This novel kind of connecting bus and power supply is particularly
advantageous if several modules are mounted on one common
profile rail side by side. In this case, only the terminal of one
module has to be connected.

Furthermore, various modules of the series "100" may be con-
nected with the Rapid Bus Link Plug (e.g. ISM 102 with ISM 110,
ISM 111, ISM 112 and IRK 100).

GE-ISM102/192000e



Notice: The current flowing through the Rapid Bus Link Plug Jack
and the Sensor Module must not exceed the permissible limits.
Thus, the power supply should preferably be connected to the
middle of several modules and no more than 6 pieces of ISM 102
modules may be connected via the Rapid Bus Link Plug ICM 100
in one line.

Notice: The Intelligent Digital Module IDM 165 has a 230 VAC
power supply. This module only allows the connecting of the bus
not the power supply - via the Rapid Bus Link Plug to the
adjacent module.

A -—— J—
g - OO, IO
Ut —— ——
U_ - —_—

<=zz-o029| | [T =
< e 23z

ISMe [ ]|SSES|ISMe [ |SSiE=ISMw :[|SSi==ISMw 5[]

INTELLIGENT 8ENEOR MODLLE INTELLIGENT

ERR = ERR = ERR = ERR = || ®€
Gantner ; Gantner Gantner Gantner 5
HNALOG T ANADG2 AULOG | ANALOG2 =——=| anaLOG m=—=| AnaLOG
A e e g - H 2

L@@@@. |_ Zre | @ééé@é || @ééé@

Profile Rail 35 mm (1.4 inch) Rapid Bus Link Plugs ICM 100

—
| —
| —
>
| —
— >
| —
| —
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Fe RUN= RUNm= RUN = RUN = | ge
.
Ll
.
—

Figure 3.6 Connection of four ISM 102 by Rapid Bus Link Plugs ICM 100
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3.11.DC-Isolation

The power supply, bus interface and the analog signal inputs are

GE-ISM102/192000e
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Q| freeor

Figure 3.8 DC Isolation of the ISM 102 (Schematic)

DC-isolated from each other. This can schematically be described

as follows:

30



4. STRUCTURE OF THE BUS TOPOLOGY

The Intelligent Sensor Modules ISM 102 may be connected to a
communication bus via an integrated RS 485 interface in the
module. The bus topology is characterised by the following features:

Q

Bus Interface:
RS 485, half duplex

Bus Topology:
line pattern, terminated at both ends by the characteristic
impedance, stub cable length to user is max. 30 cm.

Bus Medium:
shielded, twisted pair cable

Transmission Speed:

ASCII-protocol: 4.800 / 9.600 / 19.200 / 38.400 bit/s
PROFIBUS-protocol: 4.800 /9.600 / 19.200 / 38.400 bit/s
PROFIBUS-DP-protocol: 9,6 / 19,2 / 500 kbit/s
MODBUS-protocol: 4.800/9.600 / 19.200 / 38.400 bit/s

Line Length:

depends on the transmission speed, max. 1.2 km per bus
segment, max. 4.8 km via a physical bus string using 3
repeaters.

Number of Bus Users:
max. 32 bus users per bus segment, max. 127 bus users via
a physical bus string.

GE-ISM102/192000e
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4.1.

4.2.

Bus Interface

The bus interface in the sensor modules is an RS 485 interface.
Compared to the traditional RS 232 connections, there are
several advantages, such as the capacity for a larger number of
users, higher transmission speed, less susceptibility to inter-
ference and increased line length (which is a frequent requirement).

Bus Structure

The bus structure is a line structure where each bus segment will
be terminated with characteristic impedance on both ends.
Branches can be set up by means of a bi-directional signal
amplifier, so-called repeaters. Other types of branches are not
permitted (no tree topology). The max. stub-length to a user must
not exceed 30 cm.

The following figures show a few examples of possible bus
topology set-ups. The meanings of the symbols are as follows:

[ ]: bus user

[ : repeater
B : bus termination

GE-ISM102/192000e



Figure 4.1 Simple [ 1
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4.3.

4.4,

Number of Users

The RS 485-interface permits simultaneous connection and opera-
tion of a maximum of 32 bus users per bus segment. Further bus
segments can be set up via bi-directional repeaters, and thus the
number of bus users can be increased to a max. of 127.

Transmission Speed and Line Length

The transmission speed of the Intelligent Sensor Modules can be
adjusted for each bus protocol. The permissible line length
decreases with increasing transmission speed. At transmission
speeds below 93,75 kbit/s, line length may go up to 1,200 m per
bus segment; at 500 kbit/s the line length is 600 m per bus
segment (specifications according to USA-standard EIA RS 422-A).
Thus, at lower baud rates and with 3 repeaters, topologies with a
dimension of max. 4.8 km may be set up.

Transmission Line Length
Speed without Repeater with 3 Repeaters
< 93.75 kbit/s max. 1.200 m max. 4.800 m
500 kbit/s max. 600 m max. 2.400m

Table 4.1 Relationship Between Transmission Speed and Line Length

GE-ISM102/192000e



Notice: These specifications refer to bus cables with a conductor
cross section of 0.22 mm? and a permissible signal attenuation of
max. 6 dB across the total length. According to previous
experience, the line length can be twice as long if a two-wire line
with a conductor cross section of at least 0.5 mm? is used.

1200 m
1000 m
600m - |- - - - -
RS 422
RS 485
[ 100 m \\
Line Length ‘
RS 232 187.5K
10 m . :
1K 10 K 100 K 1M 10 M
Transmission Speed —» [Bit/s]

Figure 4.4 Relationship Between Transmission Speed and Line Length

4.5. Bus Cable

For setting up a bus topology, a shielded twisted pair with at least
two leads and the following electric characteristic values must be

used:

O Characteristic Impedance : 100 ... 130 Q atf> 100 kHz

O Operating Capacity : max. 60 pF/m
L Conductor Cross Section : min. 0.22 mm? (AWG 24)
O Attenuation : max. 6 dB Across the Total Length

GE-ISM102/192000e
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4.6.

4.7.

Bus Plug

For the installation of the bus cable and bus interface, 9-channel
D-subminiature plugs and sockets are used. The pin assignment
for the RS 485 connection according to PROFIBUS is given in

Table 4.2.
Plug | Pin NF\:)?aL:iEz)Sn Signal Identification
1 - Shield Shield, Protective Ground
2 - RP Reserved for Power
1P 3 B/B’ RxD/TxD-P Receive/Transmit-Data-P
°6|%| 4 - CNTR-P | Control-P
. s | 5 c/C DGND Data Ground
°C 6 - VP Voltage Plus
DB 9 7 - RP Reserved for Power
8 AlA RxD/TxD-N Receive/Transmit-Data-N
9 - CNTR-N Control-N

Table 4.2 Pin Assignment D-Subminiature Plug According to PROFIBUS

The signal leads A and B (and Shield) are mandatory for a
(shielded) connection. Additional signal leads may be installed if

required.

Bus Termination at the ISM 102

In order to avoid signal reflections on the bus, each bus segment
has to be terminated at its physical beginning and at its end with
the characteristic impedance. A terminating resistor Rt is installed
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between the bus leads A and B for this purpose. In addition, the
bus lead A is connected via a pull-up resistor Ru to potential (VP)
and the bus lead B is connected via a pull-down resistor Rd to
ground (DataGround). These resistors provide a defined quiescent
potential in case there is no data transmission on the bus. This
quiescent potential is level high.

VP (6)
PROFIBUS-
Definitions i
/ A Rul yp=4s5y
B(3) ——— —q .
Ru =390 Q+5%, min. 0.1 Watt
Bus Lines Rt
= 0 i
A(8) - & I Rt =150 Q+5%, min. 0.1 Watt
/B Ry | Rd =390 Q£5%, min. 0.1 Watt
Terminal Designations I
atthe ISM 102 DGND (5)

Figure 4.5 Bus Termination

Notice: The terminal designations A and B of all modules of the
ISM series "100" are interchanged compared to the PROFIBUS-
definitions. Consequently, in multi-vendor systems the bus lines
A and B must be exchanged when connecting them to a module
of the ISM-series.
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Notice: The numbers in parentheses in Figure 4.5 indicate the
pin number for the connection to the 9-channel D-subminiature

plug.

The bus termination can either be made with external resistors
and a separate power supply according to Fig. 4.5 and
independent of the module. In this case we recommend using the
indicated resistors for the bus termination.

As an alternative, the bus termination is connected with the bus
users at the beginning and at the end of a bus line. Most of the
RS 485 connections of controllers, computers, repeaters,
interface converters, etc. offer this option.

Also, the Intelligent Sensor Module of the "100" series offers this
possibility. Via the bus termination plug IBT 100 which is available
as accessory and installed at the right port on the front side of the
module, the bus termination may be connected to the module.
Two jumpers, which connect the bus with the bus termination in
the module, are integrated in the bus termination plug.

Notice: Instead of the bus termination plug IBT 100, also
separate jumpers may be used for the bus termination. In this
case, it is mandatory that the jumper clips are installed as
indicated below, and that the bus leads or the bus termination are
not short-circuited by mistake.
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Bus Termination
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2 +10.30v
S
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INTELLIGENT

RUN o °
ERR Ll]
Gantner < .

ANALOG 1 ANALOG 2

JE=< I

Jumpers

NN,

Sensor Module
with connected
Bus Termination

Figure 4.6 Bus Termination at the ISM 102

4.8. Shielding

In case of increased interference, such as in industrial areas, we
recommend shielding of power supply, bus, and signal cables.

There are varying experiences and recommendations concerning
the best way to connect shielding. In general, the shield should be
connected to the protective earthing (not DataGround!) at each
bus connection. If necessary, the shield should also be applied
along the course of the cable several times.

GE-ISM102/192000e
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For shorter distances, e.g. with stub cables, the interference
response is often improved if the shielding is only applied to the
stub cable exit.

Bus users such as controllers (PLCs), computers (PCs),
repeaters and interface converters (ISK), etc., generally feature
the possibility of applying the shield directly to the appliance or to
separate shield rails. Shield rails offer the advantage of
preventing possible interfering signals from reaching the
appliance. The shields which are connected to protective earthing
conduct interference signals off before reaching the module.

The Intelligent Sensor Modules ISM 102 do not have a direct
shield connection at the module. Here the shield of the bus cable
can be connected to earth e.g. by so-called shield clamps.

Central _
Earthing Point Shield

Insulation

2 +10.30V

— —
——o B U S SUPPLY —
— —
— —
—— | ISM112 [ ||—=
— INTELLIGENT SENSOR MODULE f—
=] [ —

Figure 4.7 Earthing of the Bus Line Shield at the ISM 102
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4.9.

Notice: The shielding screen must not be connected to the
ground (0V) of the power supply!

Notice: The shielding screen should always be connected to
earth with a large surface and low-inductance.

PC Bus Connection

The bus interface of the sensor module is based on the RS 485-
standard. Since most hosts are "only" equipped with RS 232-
interfaces, an interface converter or a plug-in board with RS 485
drivers is required for conversion purposes.

Gantner Electronic GmbH offers a compact interface converter,
called ISK 100, with an integrated power supply and automatic
baud rate detection. The power supply, bus connection and a
separate 24 VDC-output are DC-isolated. Therefore, the interface
converter ISK 100 is also applicable as a power supply for remote
applications. Additionally, the interface converter ISK 100 features
the option of connecting the required bus termination via a switch.
The converter is designed to be used as a desk device.

Another module IRK 100 from Gantner Electronic GmbH is
available which may be used as an RS 485-repeater or RS
485/RS 232-converter. The baud rate can be adjusted at the IRK
100. Also, for this module the required bus termination may be
connected with a switch. The Repeater/ Converter IRK 100 has a
snap-on mounting mechanism for the installation on standard
profile rails (DIN rail) 35 mm according to DIN EN 50022.

GE-ISM102/192000e
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ISK Gantner

RS-485 / RS-232 CONVERTER

BUS TERMINATION

S
\

@ RECENE
@ TRANSMIT
@ POWER

\T

Interface Converter ISK 100 Repeater/Converter IRK 100

Figure 4.8 Interface Converters ISK 100 and IRK 100

4.10.Equipotential Connecting of Modules

The potential difference between all data related connections
Daenp within the network must not exceed +7 Volt. If this cannot
be guaranteed, all modules have to be equipotentially connected.
For most of the connections this means that the minus connection
of the power supply has to be fed-through as a compensating line
from connection to connection. Since the Intelligent Sensor
Modules of the "100" series have a power supply that is DC-
isolated from the bus, the ISM 102 does not need to be
equipotentially connected.
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4.11.Adjustment of Address and Baud Rate

Before a controller (PLC) or computer (PC) can exchange data
with a sensor module via the bus, address and baud rate for the
sensor module have to be defined. The following points must be
taken into consideration:

O All devices have to be adjusted to the same baud rate.
U The same address must not appear twice in the bus topology.

Table 4.3 shows the setting variants of the bus parameters for the
Intelligent Sensor Modules:

ASCII-

Bus Parameters | PROFIBUS- | ™ proioc” | Tprgroco

Address 1... 127 1... 126 1. 127
4,800 bits/s - 4,800 bits/s
9,600 bits/s 9,6 kbits/s 9,600 bits/s
Baud Rate 19,200 bits/s 19,2 kbits/s 19,200 bits/s
38,400 bits/s - 38,400 bits/s

- 500 kbits/s -
Table 4.3 Setting Variants of Address and Baud Rate

for the Intelligent Sensor Modules

If no other specifications are delivered with the sensor modules,
default factory setting of parameters are: address 1, baud rate
38,400 bits/s and ASCII/PROFIBUS-protocol with data format
8E1.

GE-ISM102/192000e
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It is a prerequisite for the adjustment of the bus parameters via
bus that there should never be two or more sensor modules
having the same address on the bus. In such a case, those
sensor modules having the same address, the bus connection
must be disconnected or the supply voltage must be interrupted
for the duration of the new adjustment.

The adjustment or modification of the bus parameters via bus is
always performed with the Configuration Software ICP 100. The
values are accepted as soon as the data transmission via bus has
been completed successfully. The procedure is described in the
manual for the Configuration Software ICP 100.

Notice: The address 0 cannot be assigned to the sensor
modules. It is reserved for the PC in case of transmission via
PROFIBUS.

Notice: The address 127 is reserved for broadcast transmission

in the PROFIBUS-DP-protocol and is used only in this case by
the PROFIBUS-DP-master.
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D. SIGNAL PROCESSING

5.1. Analog Outputs

The analog outputs can be used for controlling actors or for regu-
lating purposes. The output is defined as a voltage output and
can be set via the RS 485 interface by means of the Configuration
Software ICP 100:

The analog output will be assigned by a D/A-converter with a
resolution of 14 bit. He is dc decoupled from the remaining device
by an optocoupler.

Notice: When connecting an actor to an analog output it is

necessary to take care that this actor does not exceed the
maximal burden of 1.2 kQ of the output.

GE-ISM102/192000e
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Internal Processing

5.2.
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6.1.

FUNCTIONAL DESCRIPTION

Analog Output Variable

The Intelligent Sensor Modules ISM 102 have 2 output variables
which can be used to control various actuators. The Analog
Output Variables have the function of a voltage output. The limit
values for the voltage range can be set between -10 and +10 VDC
by means of the Configuration Software ICP 100.

The output values are set via the serial interface, e.g. from a PC.
For each variable various settings like the transformation between
the source values and the output values, a startup value, the type
of response in case the output range is exceeded and the error
handling at a communication timeout can be determined. The
variable set-ups are carried out by means of the Configuration
Software ICP 100.

GE-ISM102/192000e

47



48

Output of Analog Signals:

Connection Scheme Circuit

2 ]| Gantner ot | L]

P | ANALOG 1 ANALOG2 —
AR ouT +

Vout

5 > > >
o © ©o ©°

1
Us 1 l_ DAC
@@@@ é ‘ VREF

Figure 6.1 Analog Signal Output

With the analog signal output the value, which is assigned to the
Analog Output Variable, will be transformed into a voltage value,
according to the definition, and output. Thus the lowest defined
value corresponds to the lower limit value of the measuring range
(= -10 VDC) and the highest defined value corresponds to the
upper limit value of the measuring range (max. +10 VDC). The
values between these two points will be calculated by the
Intelligent Sensor Module ISM 102 based on a linear
characteristic.

The actualizing rate of the output values is 1 kHz where as the
swing-in rate of the output will be 2 ms to 0.012 % of the set
value.
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6.2.

Error Handling

The Intelligent Sensor Modules ISM 102 are able to
independently detect if the output values exceed the defined
output range and if the communication is interrupt. The user can
preset a certain module response for the occurrence of these
errors via the Configuration Software ICP 100.

By default, the limit value of the measurement range is returned in
case of an error or defect.

GE-ISM102/192000e
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7.1

7.2.

7.3.

SETUP AND TEST

Before Connecting to the Power Supply

Before connecting the power supply with the Sensor Module,
make a final check of the device as to its appropriate installation
and correct voltage adjustment. It is absolutely essential that the
Sensor Modules be connected to earth according to the
regulations, and that the voltage supply does not exceed the
specified +30 VDC for all sensor modules.

After Connecting to the Power Supply

After the voltage supply is connected, the sensor module displays
the current operating state on the two LEDs at the front of the
device. The meanings of the LEDs are given in Table 8.1 on the
next page.

Configuration of the Sensor Module

Before starting operation, the Sensor Module has to be
programmed and configured as to its specific application. In most
cases the programming has already been performed in the factory
before delivery (see status of RUN-LED and ERR-LED, Table
8.1). The configuration has to be carried out by the user with the
Configuration Software ICP 100 on a PC. This procedure is
described in detall in the corresponding manual for the Configura-
tion Software.

GE-ISM102/192000e
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RUN
(green
LED)

ERR
(red LED)

Indication

off

off

The supplied voltage has been selected too low
or the power supply cannot supply the required
power.

flashes

off

Data from the Sensor Module is being retrieved
by a master system via bus.

flashes

There is a sensor error detected by the module.
Possible causes may be: 1. wrong configuration,
2. line break or short-circuit, 3. measured value
too large or too small, 4. DAC-communication
error.

on

off

The supply voltage has been connected correctly.
There is no error. Data transmission to the
module via bus is not active.

on

There is a sensor error detected by the module.
Possible causes may be: 1. wrong configuration,
2. line break or short-circuit, 3. measured value
too large or too small, 4. DAC-communication
error.

short off

short on

A software error has occurred the sensor module
via bus to a control system or to a PC.

Table 7.1 Meaning of the LEDs (Flash Frequency, Approx. 1Hz)
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8. COMMUNICATION

8.1. General

There are 3 possible protocol combinations that can be used with
the Intelligent Sensor Module ISM 102. The firmware software,
that is loaded into the ISM 102, determines the used protocols.

O PROFIBUS-DP / ASCII-Gantner / PROFIBUS Layer 2
Software identification: Px.xx

0 MODBUS-RTU / ASCII-Gantner / PROFIBUS Layer 2
Software identification: Ry.yy

0 LOCAL-BUS / ASCII-Gantner / PROFIBUS Layer 2
Software identification: Fz.zz

The LOCAL-BUS protocol is a binary protocol which has been
defined by Gantner Electronic®. It is used in combination with an
Intelligent Bus Converter IBC 100 (Concentrator) in test bed
systems. The protocol is not public.

GE-ISM102/192000e
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8.2. ASCII-Protocol

8.2.1.Instruction Set

Response with Response in

Check Sum | Request Telegram Orderly Performence | Case of Error

Read Device ldentification

With #aaV cc <cr> > V..V cC <cr> NAK

Without $aaV <cr> =V.\V <cr> NAK

Read Device Information

With #aa S cc <cr> >S..S cc <cr> NAK

Without $aasS <cr> =Ss..S <cr> NAK

Read Status Information

With #aaZ cc <cr> > 7..Z cC <Cr> NAK

Without $aaz <cr> =z.7 <cr> NAK

Read Variable Information

With # aa B kk cc <cr> > Db..b cc <cr> NAK

Without $aaBkk <cr> =b.b <cr> NAK

Read Data From a Variable

With # aa R kk cc <cr> > d..d cc <cr> NAK

Without $aaR kk <cr> =d.d <cr> NAK

Write Data to a Variable

With #aa W kk d..d cc <cr> ACK NAK

Without $aaWkkd..d <cr> ACK NAK

Table 8.1 Instruction set in ASCII-protocol
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Char Meaning Length Range
# Start delimiter for request telegram 1 ASCI| "#"
with check sum
> Start delimiter for response telegram 1 ASCI| ">
with check sum
$ Start delimiter for request telegram 1 ASCI| "$"
without check sum
— Start delimiter for response telegram 1 ASCI| "="
without check sum
<cr> |End delimiter (carriage return) 1 hex 0D
ACK | Positive acknowledge 1 hex 06
NAK | Negative acknowledge 1 hex 15
aa Destination address 2 ASCII "01".."7F"
cc Check sum 2 ASCII "00".."FF"
Kk Variable number 2 ASCII "01".."02"
v..v | Device identification 26 ASCII - String
s..s | Device information 27 ASCII - String
z..z |Status information 4 ASCII - String
b..o |Variable information 29 | ASCII - String
d..d |Variable value max. 8 |ASCII - String

Table 8.2 Explanation of command characters in ASCII-protocol
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8.2.2.Instruction Parameters

Device Identification (v...v) Length = 26 Char
<Vendor Name>....................... ASCIl ("Gantner_").......... 8 Char
<Model Name>..............cooeee ASCIl ("ISM-102_") ......... 8 Char
<HW Version>............ccceeeevennn. ASCIL ("XY.YY") e, 5 Char
<SW Version>.....ccccceeeveveenennnn. ASCI ("XY.YY") e, 5 Char
x =“P* ... PROFIBUS-DP / ASCII-Gantner / PROFIBUS Layer 2 prog.
X =“R" ... MODBUS-RTU / ASCIl-Gantner / PROFIBUS Layer 2 prog.
x =*“F* ... LOCAL-BUS / ASCII-Gantner / PROFIBUS Layer 2 prog.
VY e Version

Device Information (s...S) Length = 23 Char
<Location> .......ccccevveeviiiiiinnnnn, ASCll.coiiiiiiiiiiiiiees 16 Char
<Serial Number> ...................... 7S] O | P 6 Char
<Number of Variables>............. ASCIl....oviiiiiin 1 Char
Status Information (z...z) Length = 6 Char
<Variable Status>..................... ASCll..cooiiiiiiiin, 4 Char
<Module Status> ...................... ASCllL.coiiiiiiiiiiiiiiiiiee, 2 Char

Variable 1 | Variable 2

<variable st.> = K16..K13 K12..K95K8..K5 K4..K1 = hex 0XYZ

0 X 1Y Z ASCII "OXYZ"

<module st.> = M8 M7 M6 M5 M4 M3 M2 M1 = hex XY

X Y ASCII "XY"
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If the bit Kn in the variable status is set it indicates that an error
has occured in the corresponding variable. A variable error is
given when the measuring value is outside of the linearization,
e.g. in consequence of a sensor break down or of a short circuit
of transmission.

If the bit Mn in the module status is set it indicates that an error
has occured in the sensor module. Valid is:

K1 =1: Over Range Channel1 K9 =1: Over Range Channel 2
K2 = 1: Under Range Channel 1 K10 = 1: Under Range Channel 2
M4 = 1: Configuration Error

Variable Information (b...b) Length = 25 Char
<Variable Type>...........cccceeeeenn 7S] O | I 1 Char
<Variable Name>...................... ASCIl ..o, 16 Char
<Data Format>................cc..c.. 7S] O | I 1 Char
<Field Length>.......................... ASCIl .o, 1 Char
<Decimals>...........cccceevvvininnennnnn 7S] O | I 1 Char
<UNIE> e ASCIl .o, 4 Char
<Host Input>........ccceeveviiinien, ASCll .o, 1 Char

Coding <Variable Type>:
ASCII "A": Analog Output Variable (AO)

Coding <Data Format>:
ASCII "2": INTEGER

Coding <Host Input>:
ASCII "1": host input is possible (analog output)

GE-ISM102/192000e
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8.3. PROFIBUS-Protocol

8.3.1. Transmission Sequence

58

In the PROFIBUS- or PROFIBUS-DP-protocol the data are
transmitted from and to the sensor module by means of the
following sequence:

Request Telegram Response Telegram Request Telegram
—< SD ............ ED >—< SD ot ED>—< SD............. ED >-
T T2

T1:  Time Between Request-Telegram and Corresponding Response-Telegram
T2:  Time Between Response-Telegram and Next Request-Telegram

The minimum and maximum occurring values for T1 and T2 and
the adjustment range may be taken from the following Table 8.3
for PROFIBUS and Table 8.3 for PROFIBUS-DP.

Protocol Baud Rate T1 T2min Tomax
Adjustable No No Yes
4,800 bit/s
9,600 bit/s | 1.5CT _
PROFIBUS 3CT | Arbitrary
19,200 bit/s | (16 BT)
38,400 bit/s

Table 8.3 Values and Adjustment Range for the T1 and T2 (PROFIBUS)
CT: Character Time: 1 CT = Character Length [bit] / Baud Rate [bit/s]
BT: Bit-Time: 11 BT =1CT
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Protocol Baud rate Timin Timax T2min Tomax
Adjustable Yes Yes No Yes
9.6 kbit/s 10 ms
PROFIBUS-DP| 19.2kbit's| 1cT | °>°C¢T | 3cT to
(60 BT)
500 kbit/s 650 s

Table 8.4 Values and Adjustment Range for the Times T1 and T2(PROFIBUS-DP)
CT: Character Time: 1 CT = Character Length [bit] / Baud Rate [bit/s]
BT: Bit-Time: 11 BT =1CT

Notice: The values for Timin and T2max and the response of the
sensor module in case the time T2max is exceeded (communi-
cation timeout, see also chapter 6.2, error handling) can be
adjusted by means of the Configuration Software. The default
values for the times are set to:

T1 = 1.5 CT (for PROFIBUS-protocol)
Timin =1 CT (for PROFIBUS-DP-protocol)
Tomax =3 CT

8.3.2.Telegram Format

For data transmission via PROFIBUS and PROFIBUS-DP the fol-
lowing telegram formats are relevant for the Intelligent Sensor Module:

Formats with fixed information section length without data field:

SD1| DA | SA | FC |FCS| ED

Formats with variable information section length with data field:

/L
7/

SD2| LE | LEr | SD2| DA | SA | FC DataUnit | FCS | ED

ya
7/
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For PROFIBUS and PROFIBUS-DP various telegrams differ by
varying Start-Delimiters (SD). They can also be called SD1- and
SD2- telegrams in this context. The telegram formats are valid both
for request and response telegrams. However, a request telegram
does not necessarily have to be followed by a response telegram
of the same format. In addition, there is a telegram which consists
of only one character and is used as an either positive or negative
acknow-ledgement, according to the kind of request.

Short Acknowledgement:

SC

SD: Start-Delimiter (length = 1 byte):
The Start-Delimiter SD marks the beginning of a telegram. It has
the following values in the PROFIBUS-protocol:

Telegram Request Telegram | Response Telegram | Data Field Length
Format
SD1 hex 10 hex 10 0
SD2 hex 68 hex 68 1...246 (32)

Table 8.5 Start-Delimiter (SD) in the PROFIBUS-Protocol

LE: Length (Length = 1 Byte):

The Length LE defines the length of the telegram with variable
data field length (SD2-telegram) and comprises the characters
from DA to DataUnit. Thus it corresponds to the length of
DataUnit+3 and can assume values between 4 and 249. In the
PROFIBUS-DP-protocol the maximum length of the data field is
generally limited to 32 bytes.
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LEr: Length-Repeated (Length = 1 Byte):

The Length-Repeated LEr corresponds to the specification
Length LE. It is stated again in the telegram for data protection
control purposes.

DA: Destination-Address (Length = 1 Byte):

The Destination-Address DA defines the address of the communi-
cation partner to whom the data should be transmitted or from
whom data is requested. Destination-Address can assume values
from 0 to 127 in the PROFIBUS-protocol and 0 to 126 in the
PROFIBUS-DP-protocol (address 127 is reserved for the Global
Control Command). It is stated here as a hexadecimal value (hex
00 .. 7F or 7E).

SA: Source-Address (Length = 1 Byte):

The Source-Address SA defines the address of your own
appliance and is communicated to the communication partner
with the telegram. Source-Address can assume values from O to
127 and 0 to 126 in the PROFIBUS-DP-protocol (hex 00 .. 7F or 7E).

FC: Frame-Control (Length = 1 Byte):

The Frame-Control FC defines the type of telegram (request or
response telegram), the type of station (passive or active station),
the type of data transmission (send and/or request data, with or
without acknowledgement, etc.) and the telegram acknowledge-
ment (successful or unsuccessful transmission). For the complete

GE-ISM102/192000e
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listing, coding and meaning of the Frame-Control see the
PROFIBUS-Norm DIN 19245, part 1 and part 3 or EN 50170.

RegDataUnit: Request-Data-Unit (Length = 0 ... n Byte):

The Request-Data-Unit marks a data field in the request telegram
which contains the data for the communication partner with the
DA address.

ResDataUnit: Response-Data-Unit (Length = 0 ... n Byte):

The Response-Data-Unit marks a data field in the response
telegram which contains the data for the calling communication
partner.

FCS: Frame-Check-Sequence (Length = 1 Byte):

The Frame-Check-Sequence FCS defines the check sum of the
telegram. In the PROFIBUS- and PROFIBUS-DP-protocol this is
the sum of the ASCII-values from DA to DataUnit modulo 256:
CheckSum_PROFIBUS = [DA+SA+FC+DataUnit] mod 256. The
value is stated as a hexadecimal value (hex 00 .. FF).

ED: End-Delimiter (Length = 1 Byte):
The End-Delimiter ED defines the end of the telegrams. In the
PROFIBUS- and PROFIBUS-DP-protocol it has the value hex 16.
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SC: Short-Acknowledgement-Frame (Length = 1 Byte):

The Short-Acknowledgement-Frame SC defines a telegram that
can be sent back to the communication partner as an
acknowledgement. With SDA-requests it can be used as a
positive receive acknowledgement. With SRD-requests it can be
returned as a negative acknowledgement.

GE-ISM102/192000e
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8.3.3.Instruction Set

Layer 2-Access in PROFIBUS- and PROFIBUS-DP-Protocol:
With PROFIBUS each bus user owns a so-called "service access
points" (SAPs), via which he can exchange data with
communication partners. With the Intelligent Sensor Modules the
SAPs are used for identifying (addressing) the various data and
commands of the sensor module. By specifying the DSAP-
number (DSAP: Destination SAP) in the data field of the request
telegram the sensor module can be informed as to which data
should be transmitted or which function the sensor module should
carry out. The sensor module can also be programmed to send
data back to its own SAP (SSAP: Source SAP).

Request/Response Telegram (Example SD2-Telegram):

ReqgDataUnit

SD2 LE LEr SD2 DA SA FC . FCS ED
ResDataUnit
Bit8in DA Bit8in SA
=0 =0 Data
=1 =0 DSAP Data
=0 =1 SSAP Data
=1 =1 DSAP | SSAP Data
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A DSAP- or SSAP-entry is marked by setting the highest bit in the
address byte of either the Destination-Address (DA) or Source-
Address (SA). The entry itself is carried out in the first or the
second position in the RegDataUnit data field.

The DSAP- and SSAP-entries in the request telegram also
appear in the response telegram, where DA, SA, DSAP and
SSAP in the response telegram correspond to SA, DA, SSAP and
DSAP in the request telegram!

If no address expansion is carried out in the request telegram, the
orders are carried out via the Default-SAP. The Default-SAP has
the number 0. It does not have to be indicated separately in the
telegram.

DSAP and SSAP entries are only possible with telegrams with
data field (SD2 telegrams).
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PROFIBUS - Layer 2 Commands

DSAP

Service

Data to Module (RegDataUnit) |Data from Module (ResDataUnit)

Read Device Identification

0

Ident

No Data <ldent>

Read status information

10

SRD

No Data <Status>

Read device information

11

SRD

No Data <Ginfo>

Read channel information

12

SRD

<Channel Number> <Kinfo>

Table 8.6 PROFIBUS - Layer 2 - Commands

Notice: If more data is sent in the RegDataUnit than required, it will
be ignored.
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PROFIBUS-DP - Commands
DSAP | Service | Data to Module (RegDataUnit) |Data from Module (ResDataUnit)

Transfer of Input and Output Data (Data_Exchange)

0 SRD |<Outp_Data> SC
Check Configuration Data (Chk_Cfg)
62 SRD |<Cfg_Data> SC

Send Parameter Data (Set_Prm)

61 SRD |<Profibus_DP_Parameter> SC

Read Diagnostic Data (Slave_Diag)

60 SRD <Diag_Data>

Read-out Configuration Data (Get_CfQ)
59 SRD <Cfg_Data>

Control Commands (Global_Control)

58 SDN [<Control_Command>

Read Outputs (RD_Outp)

57 SRD <Outp_Data>

Read Inputs (RD Inp)
56 | SRD SC

Table 8.7 PROFIBUS-DP - Commands

Notice: If more data is sent in the RegDataUnit than required, it will be
ignored.

The <Profibus DP_Parameter> are comprised of: Stations_ Status,
WD_Factl, WD_Fact2, Min_Tsdr, Ident_Hi, Ident_Lo und Group_ldent.
For a more detailed description see the PROFIBUS-DP-Standard DIN
19245, part 1 and part 3 or EN 50170.

GE-ISM102/192000e 67



8.3.4.Instruction Parameters

PROFIBUS:
<Ident> Device Identification Length = 30 Byte
<Length Vendor Name> ........... Binary (Hex 08) ................ 1 Byte
<Length Model Name>............. Binary (Hex 08) ................ 1 Byte
<Length HW Version>.............. Binary (Hex 05) ................ 1 Byte
<Length SW Version> .............. Binary (Hex 05) ................ 1 Byte
<Vendor Name>....................... ASCII ("Gantner_")........... 8 Byte
<Model Name>............cc........... ASCII ("ISM-102_") .......... 8 Byte
<HW Version>............ccceeeeeen. ASCI ("HY.YY") oo, 5 Byte
<SW Version>.........ccccvvvenennn. ASCI ("XY. YY) oo 5 Byte

x =“P* ... PROFIBUS-DP / ASCII-Gantner / PROFIBUS Layer 2 prog.
x =“R" ... MODBUS-RTU / ASCII-Gantner / PROFIBUS Layer 2 prog.
x =“F* ... LOCAL-BUS / ASCII-Gantner / PROFIBUS Layer 2 prog.
VYY e Version

<Ginfo> Device Information Length = 22 Byte
<Location> .......ccccceeveeeviiiiinnennn. ASCll.iiiiiiiiiiiis 16 Byte
<Serial Number> ...................... ASCll...cooviiiiiiiieen, 6 Byte
<Status> Status Information Length = 6 Byte
<Variable Status>..................... ASClIl.ccooiiiiii, 4 Char
<Module Status> ...................... ASCll..ccooiiiiiiii, 2 Char
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Variable 1 | Variable 2
<variable st.> = K16..K13 K12..K9E K8..K5 K4..K1 = hex 0XYZ

0 X 1Y Z ASCII "OXYZ"
<module st.> = M8 M7 M6 M5 M4 M3 M2 M1 = hex XY
X Y ASCII "XY"

If the bit Kn in the variable status is set it indicates that an error
has occured in the corresponding variable. A variable error is
given when the measuring value is outside of the linearization,
e.g. in consequence of a sensor break down or of a short circuit
of transmission.

If the bit Mn in the module status is set it indicates that an error
has occured in the sensor module. Valid is:

K1 =1: Over Range Channell K9 =1: Over Range Channel 2
K2 = 1: Under Range Channel 1 K10 = 1: Under Range Channel 2
M4 = 1: Configuration Error

<Kinfo> Channel Information Length = 22 Byte
<Channel Definition>................. Binary .....ooooviiiiiiiieienn 1 Byte
<Variable Name>...................... ASCIl ., 16 Byte
<Data Format>...............ccceeeeeen. Binary .....coovviiiiiiiiiiies 1 Byte
<UNIt> ASClIl .o, 4 Byte
<Data Direction>....................... Binary .....coovviiiiiiiiiiiieeens 1 Byte

Coding <Channel Definition>:

1010 Analog Output
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Coding <Data Format>:

v

Number Places After
Decimal Point (max. 4)

Format Length
(max. 7)

The ISM 102 only allows the use of integer-format.

Coding <Data Direction>:

00000000
00000001
00000010
00000011

Read

Write

Read / Write

Empty (not present on PROFIBUS-DP bus)
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PROFIBUS-DP:

<Outp_Data> Output Data Length = 2 or 4 Byte'
<Data> .....coooeviiiii, Binary ....cooeeviviiiinnnnn. 1 Integer
<Data> .....ccooeviiiiiis Binary ....ccooooeiiiiiiinnnnn. 1 Integer

" ... depending on number of variables (1 or 2)

<Diag_Data> Diagnostic Data Length = 8 Byte
<Station Status 1> .................... Binary .....coooveviiiiie 1 Byte
<Station Status 2> .................... Binary ....ccoooveiiiiiiiin 1 Byte
<Station Status 3> .................... Binary ....ocooveviiiiiieees 1 Byte
<Master Address>........c.cccc....... Binary .....ccoooviiiiiiiiis 1 Byte
<ldent. Number High>............... Binary ("67H") .....ccoennnn 1 Byte
<ldent. Number Low> ............... Binary ("80H") ..........ccce. 1 Byte
<Device Header>...................... Binary ....ccoooeviiiiiiiiieees 1 Byte
<Device Diagnostics> ............... Binary ....ccooooveiiiiiiiii 1 Byte

Coding < Device Diagnostics >:

— Over Range Var. 1
Under Range Var. 1
Over Range Var. 2
Under Range Var. 2
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<Cfg_Data> Configuration Data Length = 1 or 2 Byte’

" ... depending on number of variables (1 or 2)

Coding <Cfg_Data>:

7 0

1 0 1 0 0 0 0 1 | =AlH

Length of Data

(2 Byte)

Output
Length/Format
(Byte Structure)
Consistency
(Across Total Length)

<Control_Command> Command Length = 2 Byte
<Control Command> ................ Binary......ccciiiiiiiiieinn 1 Byte
<Group Select>........ccceevevennnnnn. Binary......ccoceeeiiiiiiinneees 1 Byte

Broadcast or Multicast Command, No Answer

<Inp_Data_ RD> Input Data Length = 1 Byte

Corresponding to a negative acknowledgement, since the ISM 102
provides no input data.
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<Outp_Data_RD> Output Data Length = 2 or 4 Byte'

" ... depending on number of variables (1 or 2)
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8.4. MODBUS-Protocol

8.4.1. Transmission Sequence

In the MODBUS-protocol the data is transmitted from and to the
sensor module by means of the following sequence:

Request Telegram Response Telegram Request Telegram
T1 T2 Ts

Ti:  Time Between two Characters
T2:  Time Between Request-Telegram and Corresponding Response-Telegram
T3: Time Between Response-Telegram and Next Request-Telegram

The minimum and maximum occurring values for T1, T2 and T3
and the adjustment range may be taken from the following Table 8.8.

Protocol | Baud Rate | Timin | Timax | Tomin | Tomax | T3min | Tamax
Adjustable No No Yes No No No
g 4.800 bit/s
D 9.600 bit/s 0 150ms| 1ms | 80ms | 3.5CT |610 sec
5 19.200 bit/s
S 38.400 bit/s

Table 8.8  Values and Adjustment Range for the Times T1, T2 and Ts
CT: Character Time: 1 CT = Character Length [bit] / Baud Rate [bit/s]

Notice: In the MODBUS-protocol T2max amounts at least 12 msec.
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8.4.2.

The values for T2min and Tsmax and the response of the sensor
module in case the time T3max is exceeded (communication
timeout, see also chapter 6.2, error handling) can be adjusted by
means of the Configuration Software. The default values for the
times are set to:

Tomin =1CT

T3amax = 60 sec

Telegram Format

Request Telegram

Idle Interval ADR | FNR Function Parameters / Data CRC

>35CT 1 Byte 1 Byte n Byte 2 Byte

Response Telegram

Idle Interval ADR | FNR Function Parameters / Data CRC

>35CT 1 Byte 1 Byte n Byte 2 Byte

The request and response telegrams in the RTU-mode used by
the sensor modules start with an idle-interval of at least 3.5
character lengths. The most simple to perform this is by waiting
for at least 4 character-times after receiving the last character of a
telegram. The telegrams have no Start-Delimiter and no End-
Delimiter. The first field after this idle-interval is the ISM-address
(ADR) followed by the function number (FNR) and the function
parameters or data respectively. At the end, the telegrams
contain a check sum (CRC) with the length of 16 bits. The check
sum is calculated from the whole telegram without regard to the
CRC itself. The CRC-polynomial term is: ul®> + ul3 + 1. The start
value is hex FFFF.
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8.4.3.Instruction Set

/6

With the MODBUS-protocol the data is read and written via
multiple register access. The following register access is defined
for communication with the sensor modules:

Function Number

Function

03 Hex Read Holding Register (Read/Write Register)
04 Hex Read Input Register (Read-Only Register)
06 hex Preset Single Register

08 hex Diagnostics

10 Hex Preset Multiple Register

Table 8.9 MODBUS Commands Supported by the ISM 102
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Read Holding Register

Description:

Using this command, input/output registers (read/write registers)
can be read. The Intelligent Sensor Module ISM 102 only uses
input-registers.

Request Telegram

ADR | FNR | REGSTA | REGNUM

03 00 | 00 00 | 01

CRC
MSB | LSB

Response Telegram

ADR

FNR
03

BYTNUM
02

DO

D1

CRC
MSB | LSB

ISM Address (hex 00..7F)

............ Function Number (hex 03)

REGSTA ..... Address of First Register to be Read (hex 0000)
REGNUM .... Number of Registers to be Read (hex 0001)

BYTNUM ..... Number of Data-Bytes (max. 2) (hex 02)
DO-D1 ....... Data-Bytes (max. 64) (2 Bytes Fixed, Corresp. to Integer)
CRC ............ Check Sum

CRC Polynomial: u1> + u13 + 1
CRC Start Value: hex FFFF
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Read Input Register

Description:
Using this command, input registers (read only registers) can be
read.

Request Telegram

ADR | FNR | REGSTA | REGNUM CRC
04 MSB| LSB|MSB| LSB|MSB| LSB

Response Telegram

ADR | FNR | BYTNUM | DO D1 Dn CRC
04 MSB | LSB
ADR ............. ISM Address (hex 00..7F)
FNR ............. Function Number (hex 04)

REGSTA ..... Address of First Register to be Read (hex 0000)
REGNUM ....Number of Registers to be Read (hex 0001)
BYTNUM ..... Number of Data-Bytes (max. 2) (hex 02)

DO-D1 ....... Data-Bytes (max. 2) (2 Bytes Fixed, Corresp. to Integer)
CRC ............ Check Sum

CRC Polynomial: u15> + u13 + 1
CRC Start Value: hex FFFF
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Read Single Register

Description:

With this command a single register can be written.

Request Telegram

ADR | FNR | REGADR| DATA CRC
06 |msB| LSB|MsB| LsB|MSB| LSB

Response Telegram

ADR | FNR | REGADR DATA CRC
06 MSB| LSB| MSB| LSB| MSB| LSB

ADR ............ ISM Address (hex 00..7F)

FNR ............ Function Number (hex 06)

REGADR .... Address of the Register to be Written
DATA .......... Data Word (hex 000..FFFF)

CRC ............ Check Sum

CRC Polynomial: u1> + ul3 + 1
CRC Start Value: hex FFFF

GE-ISM102/192000e

79



80

Diagnostics

Description:

With this command a diagnostic telegram will be sent to the
sensor module. If the telegram has been received in correct form,
the module will return this telegram unchanged (echo telegram).

Request Telegram

ADR | FNR | SUBFCT DATA CRC
08 00 | 00 [ A5 | 37 |MsB| LSB

Response Telegram

ADR | FNR | SUBFCT | DATA CRC
08 | 00| 00 | A5 | 37 |msB| LsB

ADR ............. ISM Address (hex 00..7F)

FNR ............. Function Number (hex 08)
SUBFCT ...... Sub-Function Number (hex 0000)
DATA ........... Data-Word (hex A537)

CRC ............ Check Sum

CRC Polynomial: ul®> + u13 + 1
CRC Start Value: hex FFFF
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Preset Multiple Registers

Description:
With this command a large, continuous field of registers can be
written.

request telegram

ADR | FNR | REGSTA |REGNUM| BYTNUM | DO D1 Dn CRC
10 [MsB| LSB|MSB| LSB MSB| LSB

response telegram

ADR | FNR | REGSTA | REGNUM CRC
10 [MSB| LSB|MSB| LSB|MSB| LSB

ADR ............ ISM address (hex 00..7F)

FNR ............ function number (hex 10)

REGSTA ..... address of the first register to be written
REGNUM ....number of registers to be written
BYTNUM ..... number of databytes (max. 64)

DO-Dn ....... databytes (max. 64)

CRC ............ check sum

CRC polynom: ul5> + ul3 + 1
CRC start value: hex FFFF
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8.4.4. Register Contents

Register Type Content Range

Variable Values in Integer Format

0000............. ro/rw........ Variable 1 Integ. Value.... -32768 ... 32767
0001............. ro/rw........ Variable 2 Integ. Value.... -32768 ... 32767
Register Type Content Length

Variable Information

0080............. (o JUTRR Variable 1, Decimals..................... 2 Byte
0081............. (o I Variable 2, Decimals..................... 2 Byte
Register Type Content Length

Device Information
0300.. ........... (o IR Number of Variables...................... 2 Byte

Register Type Content Length

Status Information
0500.. ........... (o IV Variable Status ..........ccccoeeevevnnnnnnn. 2 Byte
0501............. (o IV Module Status...........ccceeviveiiinnnnne. 2 Byte
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Variable 1 | Variable 2
<variable st.> = K16..K13 K12..K9EK8..K5 K4. K1 = hex OXYZ

0 X 1Y Z ASCII "OXYZ"
<module st.> = M8 M7 M6 M5 MA M3 M2 M1 = hex XY
X Y ASCII "XY"

If the bit Kn in the variable status is set it indicates that an error
has occured in the corresponding variable. A variable error is
given when the measuring value is outside of the linearization,
e.g. in consequence of a sensor break down or of a short circuit
of transmission.

If the bit Mn in the module status is set it indicates that an error
has occured in the sensor module. Valid is:

K1 =1: Over Range Channel1 K9 =1: Over Range Channel 2
K2 = 1: Under Range Channel 1 K10 = 1: Over Range Channel 2
M4 = 1: Configuration Error

GE-ISM102/192000e

83



84

GE-ISM102/192000e



O SPECIFICATIONS

9.1. Power Supply

U Voltage Range: +10 .. 30 VDC

O Power Input: max. 2.0 W

O External Fuse: max. 1.0 A

O Internal Fuse: Integrated, Reversible Protection Against
Excess Voltage, Excess Current and
Wrong Polarity Connection

U Current Rating: max. 1.0 A via Rapid Bus Link Plug

9.2. Signal Processing

Q0 D/A-Conversion: up to 16 bit
U Update Rate: 1 kHz

9.3. Analog Output (2 per Module)

O Function: Voltage Output

O Output Range: adjustable from -10 up to +10 VDC
O D/A-conversion: up to 16 Bit

U Accuracy: 0.01 %

U Resolution: 314 uV/Bit

O Swing-In Time: 2 ms to 0.012 %
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9.4. Data-Interface:

Base:
DC-Isolation:
Data Formats:
Protocols:

(I W W

O Baud Rate ASCII:
PROFIBUS:
PROFIBUS-DP:
MODBUS:

RS 485, Shielded Twisted Pair Line

500 V

8N1/8E1/801/8N2

ASCIl; PROFIBUS According to DIN
19245, Part 1; PROFIBUS-DP According
To DIN 19245, Part 3 (EN 50170);
MODBUS-RTU According to Reference
Guide PI-MBUS-300 Rev. D

4,800 /9,600 / 19,200 / 38,400 bit/s

4,800/ 9,600/ 19,200 / 38,400 bit/s
9.6/19.2 /500 kbit/s

4,800 /9,600 / 19,200 / 38,400 bit/s

9.5. Operating Conditions:

O Perm. Ambient Temp.: -20 to +60 °C
O Storage Temperature: -30 to +85 °C

O Moisture:
O Shock:
Q Vibration:

0 to 95 % at +50 °C, Non-Condensing
IEC 68-2-27: 50g/8ms Halfsinus
IEC 68-2-6: 10mm/3g
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9.6. Electromagnetic Compatibility:

The Intelligent Sensor Module ISM 102 meets the protection
requirements of the EMC-guidelines 89/336/EEC. EN50081-1:92/-
2:93 (interference emission) and EN50082-1:92/-2:95 (interference
immunity) for industrial and residential areas. The stricter
requirements have been applied. At present, further standards
concerning CE-marking are not relevant for the ISM 102.

The ISM 102 is Labelled with the CE-Sign.
Meaning of the Evaluation Criteria:

A: During tests no functional impairment below documented
minimal operating quality

B: After tests no functional impairment below documented
minimal operating quality
Minimum Operating Quality

The minimum operating quality of the digital module ISM 102 is
specified through the following criteria:

U Continuous test value recording, -processing and -transmission

U No unintentional change of status outputs

U No unintentional change of status/ counter impulse in the
digital inputs
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Specifications for the Electromagnetic Compatibility:

Interference Emission Range Requirements Standard EC.| Result
66...56Q dB(uV)
) . 56Q dB(uV) EN 55022
Radio Noise Voltage | 0.5 MHz ....... 5 MHz 46M dB(uV) (Class B) - |Meets Req.
60Q dB(uV
5MHz ..... 30 MHz 503 dBEE\O)
Radio Noise Field 30 MHz .... 230 MHz | 10m: 30 dB(uV/m)
EN 55022
Strength 230 MHz .. 1000 MHz| 10m: 37 dB(nV/m) (Class B) - |Meets Req.
Interference Immunity Range Requirements Standard Result
Coupling HF-Voltage 0.15.....80 MHz 10 Veff ENV 50141:93 | A |Meets Req.
80% AM (1 kHz)
Interference HF-Fields 80.....1000 MHz 10 V/m ENV 50140:93 | A |Meets Req.
80% AM (1 kHz)
Interference HF-Fields (900 +5) MHz 10 V/im ENV 50204: ... | A |[Meets Req.
50% ED (200 Hz)
Power Engineering Rel.| 30 A/m - 50 Hz | EN 61000-4 — 8:93
Interference HF-Fields Impulsive 300 A/m -6.4/16 ps | EN 61000-4 - 9:93 | A
Damped 30A/m-0.1...1 MHz | EN 61000-4-10:93
Fast Transients, Power Supply +2.0 kV /5 kHz / Direct
Unbalanced Data Line +2.0kV /5 kHz / Cap.| EN 61000-4 - 4:95 | B |Meets Req.
Signal Line +2.0 kV /5 kHz / Cap.
Electrostatic Discharge Chassis +4 kV Contact Disch.
Terminals +8 kV Air Discharge | EN 61000-4 - 2:95 | B [Meets Req.
Front Plate (Direct and Indirect)
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S: Peak Value, Q: Quasi-Peak, M: Average Value, EC: Evaluation Criterion
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Permissible Loss of Minimum Operating Quality

A permissible loss of minimal operating quality is given under the
following conditions:

O A release of the watchdog or a reset with an automatic restart
without any loss of data or change of the operating mode.

U Influences during test value recording, -processing and -trans-
mission if they are short, sporadic and self-recovering (e.g.
short interrupt of test value updating, checksum error, delayed
answer, timeout,...)

9.7. Chassis:
Q0 Material: Al and ABS
O Dimensions: w55 x h 90 x d 83 mm
w 2.2x h3.5xd3.3inch
O Weight: Approx. 280 g
O Protective System: IP 20
U Type of Installation: Snap-On Mounting
O Mounting Rail: 35 mm acc. to DIN EN 50022
O Connection Tech.:  Plug-In Screw-Type Terminals
O Nom. Cross Section: max. 1.5mm? (AWG 16), Unifilar/Fine-Strand
O Strip Length: 6 mm (0.2 inch)
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0.8. Accessories:

The ISM system offers a wide range of accessories which allows
the user to install the Intelligent Sensor Module quickly and easily
in his applications. In addition, components are available in order
to set up locally far-reaching bus structures and connect a large
number of sensor modules with each other. A PC can be
connected directly to a bus via an interface converter, so the
entire system can quickly be set up by means of the Configuration

Software ICP 100.

In Following Accessories are Available:

Q0 ISK 100:
ISK 101:

U

IRK 100:
IBT 100:
ICM 100:
ICL 100:
ICP 100 Lite:

(M W ER Wi N

U

ICP 100 Standard:

O ICP 100 Advanced:

Interface Converter and Power Supply
Compact Interface Converter in Plug
Housing

Repeater/Converter

Bus Termination Plug

Rapid Bus Link Plug
Converter-Connecting Wire

Configuration Software for the ISM 101
without PROFIBUS-DP-support
Configuration Software for all Sensor
Modules of the series "100", without
PROFIBUS-DP-support

Configuration Software for all Sensor
Modules of the series "100", with
PROFIBUS-DP-support
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System Structure:

or ISK 101 | ISK L _ICL 100
100 — /
|- .|
RS 485 T
e [ d
1T
IRK
| 100 I
ISM ISM IS IMX ISM IDM ISM
112 101 111 102 101/M 118 110
IBT 100 ICJ 105 ICJ 101 IcJ 104b \ ICJ 100
ICM 100 ICM 102
RS 485
ISM ISM ISM IBC ITL DL
102 103 f 108 100 104 100
/ A
IBT 100  ICJ 106/b ICJ 106/b ICJ 104
/
RS 485

—— 10..30 VDC - Power Supply Lines

= RS 485 -Bus Line
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10. DRAWINGS AND DIMENSIONS

10.1.Front View

J @@@@i L

< =

>
o

10..30V

Iy
B US SUPPLY —

ISM2 :[ |l

INTELLIGENT SENSOR MODULE
—

RUNm | [ o®
ERR =

Gantner H

ANALOG 1 ANALOG 2 —T
0+

[ A

[
S5 > > >
© o o o

@@@@.

31.0 mm (1.2 inch)
«—51.0 mm (2.0 inch) —»
«¢—55.0 mm (2.2 inch) —»

«— 66.0 mm (2.6 inch) —»‘

« —90.0 mm (3.5 inch)

10.2.Side View

33.0 mm (1.3 inch)

| —
| ——
|
Middle of the Frontside I;‘L

and the Profile Rail
nli———
——

35.0 mm (1.4 inch)

10.0 mm (0.4 inch)
<—83.0 mm (3.3 inch)

GE-ISM102/192000e



94

GE-ISM102/192000e



