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About this manual

Thismanual describesall ADAM-8000 componentsthat are availablefrom
Advantech with the exception of the CPUs. In addition to the product
summary it contains detail ed descriptions of the different modules. You are
provided with information on the connection and the utilization of the
different ADAM-8000 components. Every chapter is concluded with the
technical data of the respective module.

A separate set of manualsisavailable for the CPUs.

Overview

Chapter 1: Introduction

This introduction presents the Advantech ADAM-8000 as a centralized as
well as decentralized automation system.

The chapter also contains general information about the ADAM-8000, i.e.
dimensions, installation and operating conditions.

Chapter 2: Profibus-DP

This chapter contains a description of Profibus applications for the ADAM-
8000. Thetext describes the configuration of the Advantech Profibus
master and slave modules aswell asanumber of different communication
examples.

Chapter 3: CAN-Bus CANopen

This chapter deals with the Advantech CANopen slave and related CAN-
bus applications. The structure of the program and the configuration of
CAN davesisexplained by means of examples.

Chapter 4: DeviceNet

This chapter contains a description of the Advantech DeviceNet coupler. A
description of the moduleisfollowed by an example of the configuration of
the DeviceNet coupler and the configuration of the ADAM-8000 modulesin
the DeviceNet manager of Allen - Bradley. The chapter is concluded with an
overview of diagnostic messages and Profibus interfacing options.



Chapter 5: Counter modules

This chapter deals with Advantech counter modules. The chapter also
contains information on the SSI-module as well as the construction,
configuration and the different counter modes along with the respective
interfaces.

Chapter 6: Power supply

This chapter deal swith external power suppliesfor the ADAM-8000. Here
you can find a comprehensive set of safety related hints and information as
well as details on the construction, the installation and commissioning of
themodule.

Chapter 7-8: Digital input/output modules

These chapters describe the digital peripheral modulesthat are available
from Advantech. It providesall the information that isrequired for applica-
tions using these modules. Chapter 11 contains information on the input
modules, chapter 12 contains information on the output modules and
chapter 13 provides details on input/output modules.

Chapter 9-11: Analog input/output modules

These chapters contain a description of the analog peripheral modules. The
chapter also provides all the information that isrequired for applications
using each module. Chapter 14 describes the input modules, chapter 15 the
output modules and chapter 16 the anal og input/ouutput modules that are
availablefrom Advantech.

Chapter 12: System expansion modules

This chapter deals with the system expansion modules that are available for
ADAM-8000. These include amongst others the bus expansion modules
IM26x that provide for the expansion of asingle busrow to cater for several
rows and terminal modules required for the expansion of the available
number of connections.

Chapter 13: Installation and installation-guidelines

This chapter provides al the information required for the installation and
the hook-up of a controller using the components of the ADAM-8000.



Theinformation contained in this manual is supplied without warranties.
Theinformation is subject to change without notice.

Disclaimer of liability

The contents of this manual were verified with respect to the hard- and
software.

However, we assume no responsibility for any discrepancies or errors. The
information in thismanual is verified on aregular basisand any required
corrections will be included in subsequent editions.

Suggestionsfor improvement are alwayswelcome.

Trademarks
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User considerations

User considerations

Objective and contents

This manual describes the modules that are suitable for use in the ADAM-
8000. It contains adescription of the construction, project implementation
and the technical data.

Target audience

The manua istargeted at users who have a background in automation
technol ogy.

Structure of the manual

At present the manual consists of 18 chapters. Every chapter provides a
self-contai ned description of a specific topic.

Guide to the document

Thefollowing guidesare availablein the manual:
» Anoveral table of contents at the beginning of the manual
» Anoverview of the topics for every chapter
* Anindex at the end of the manual.

Availability
Themanual isavailablein:
* printed form, on paper
* inelectronicform asPDF-file (Adobe Acrobat Reader)

Icons Headings

Important passages in the text are highlighted by following icons and
headings:

Danger!
A Immediate or likely danger.

Personal injury is possible.

User considerations 1
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Attention!
A Damagesto property islikely if these warnings are not heeded.

Note!
Supplementary information and useful tips

2 ADAM 8000 Series User's Manual
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Safety information

Applications conforming with specifications
The ADAM-8000 is constructed and produced for:
* all Advantech ADAM-8000 components
» Communications and process control
» General control and automation applications
* Industrial applications

» operation within the environmental conditions specified in the technical
data

* installationinto acubicle

Danger!

Thisdeviceisnot certified for applicationsin

* inexplosive environments (EX-zone)
Documentation

The manual must be availableto all personnel in the
* project design department

* installation department

e commissioning

* operation

the components described in this manual:
» Modification to the process control system should only be carried out
when the system has been disconnected from power!

* Installation and modifications only by properly trained personnel

» The national rules and regulations of the respective country must be
satisfied (installation, safety, EMC ...)

Q The following conditions must be met before using or commissioning

Disposal
National rules and regulations apply to the disposal of the unit!

User considerations 3
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Introduction

Outline

The focus of this chapter is on the introduction of the Advantech ADAM-
8000. Various options of configuring central and decentralized systems are
presented in asummary.

The chapter also contains the general specifications of the ADAM-8000, i.e.
dimensions, installation and environmental conditions.

The chapter ends with a description of the 7-layer model and atable of the
communication levelsavail ablein automation technol ogy.

Below followsadescription of ;
* Introduction of the ADAM-8000

» General information, i.e. installation, operational safety and environmen-
tal conditions

* 7-layer model and communication layers

1-2
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Chapter 1

Overview

The System 200V

The ADAM-8000 isamodular automation system for centralized and
decentralized applicationsrequiring low to medium performance specifica
tions. The modules areinstalled directly on aDIN-rail. Bus connectors
inserted into the DIN-rail provide the interconnecting bus.

Thefollowing figureillustratesthe capabilities of the ADAM-8000:

ADAM-8000

dezentral zentral

| |
\ \
DP 200V PC 200V SPS 200V
| |

Profipus  DeviceNet ~ CAN Irterbus PC:CPU SPS1CPU SPS1CPU

for STEP25 ofSiemens ~ for STEP®7 pf Siemens

Peripherie
Dig.IN /Dig.O UT/ Anal.IN /AmlOUT / FM /CP

Chapter 1 Introduction 1-3



Introduction

Components

Centralized system

The ADAM-8000 series consists of anumber of PLC-CPUs. Theseare
programmed in STEP®5 of Siemensand they are compatiblewith existing
programsthat are executable on the Siemens series 90U through 115U,
STEP®7 of Siemensor in accordancewith |[EC 61131-3.

CPUsthat arefitted with integrated Ethernet interfaces or additional serial
interfaces simplify theintegration of the PL C into an existing network or the
connection from additional peripheral equipment.

The application program is saved in Flash RAM or an additional plug-in
memory module.

With the appropriate expansion interface the ADAM-8000 can support up
to4rows.

Decentralized system

In combination with aProfibus DP-Master and -Slavethe PLC-CPU’sor the
PC-CPU form the basisfor aProfibus-DP network in accordance with DIN
19245-3. The DP network can be configured with any configuration tool.
Parametersare saved in aplug-in Flash ROM module.

The module can al so be configured directly viathe Profibus network by
means of the Advantech software WinNCS when thisis used in conjunc-
tion with aProfibus-Master PC plug-in modulethat isavailable from the
company Softing. Alternatively, all Profibus modulesare availablewitha
plastic FO-connector.

Other field-bus systems can be connected by means of slaves that can
interface with Interbus, CANopen and DeviceNet.

Peripheral modules

A large number of peripheral modules are available form Advantech, for
example digital aswell as analog inputs/outputs, counter functions,
displacement sensors, positioners and serial communication modules.
These peripheral modules can be used in centralized aswell as decentralized
mode.

1-4
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General description ADAM-8000

Structure/dimensions

» Standard 35mm DIN-rail
* Peripheral moduleswith recessed labelling

» Dimensions of the basic enclosure:
1dotwidth: (HxWxD)inmm: 76 x 254x 76 ininches: 3x 1x 3
29 ot width: (Hx W x D) inmm: 76 x 50,8 x 76ininches: 3x2x 3

Installation

Please note that you can only install header modules like the CPU, the PC
and couplersinto plug-inlocation 1 or 1 and 2 (for double-width modules).

[1] Header modules like
PC, CPU, bus
couplers

[2] Double width header
module or
peripheral module

[3] Peripheral module

[4] Guide rails

Reliability
» Wiring by means of spring pressure connections on the front, gauge O,
8...2,5mm?2or 1, 5mn?? (18-pole plug)
» Completeisolation of thewiring when modules are exchanged
» Every moduleisisolated from the back panel bus

* EMCresistance ESD/Burst in accordancewith IEC 801-2/ 1EC 801-4
throughtolevel 3: 8kV/2kV

» Shock resistancein accordancewith IEC 68-2-6/ |EC 68-2-27 (1G/12G)

Environmental conditions

* Operating temperature: 0... +55°C

» Storagetemperature: -40... +85°C

* Reélative humidity: 95% without condensation
Ventilation by means of afan isnot required

Chapter 1 Introduction 1-5
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ISO/OSI reference model

Outline

The ISO/OSI reference model is based on a proposal that was devel oped by
the International Standards Organization (1SO). Thisrepresentsthefirst
step towards an international standard for the different protocols. Itis
referred to asthe 1 SO-OSI model. OSl isthe abbreviation for Open Systems
I nterconnection, the communication between open systems. The |SO/OSI
reference model does not represent a network architecture as it does not
define the services and protocols used by the different layers. The model
simply specifiesthe tasks that the different layers must perform. All current
communication systems are based on the | SO/OS] reference model (OSl:
Open System I nterconnection) which is defined by the SO 7498 standard.
The reference model structures communication systemsinto 7 layers that
cover different communication tasks. In this manner the complexity of the
communication between different systemsis divided amongst different
layersto simplify the task.

Thefollowing layers have been defined:

Layer Function
Layer 7 Application Layer
Layer 6 Presentation Layer
Layer 5 Session Layer
Layer 4 Transport Layer
Layer 3 Network Layer
Layer 2 Data Link Layer
Layer 1 Physical Laye

Depending on the complexity and the requirements of the communication
mechanisms a communication system may use a subset of these layers.
Interbus-S and Profibus for instance only use layers 1 and 2. For this reason
the following paragraphswill be limited to a short description of these
layers.

1-6
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Layers

Layer 1  Bit-communications layer (physical layer)
The bit-communications layer (physical layer) is concerned with the transfer
of data bits viathe communication channel. Thislayer istherefore responsi-
blefor the mechanical, electrical and the procedural interfaces and the
physical communication medium located bel ow the bit-communication layer:

» Which voltage representsalogical O or al.
» The minimum time that the voltage be present to be recognized as a bit.
» The pin assignment of the respective interface.

Layer 2  Security layer (data link layer)
Thislayer performs error-checking functions for bit strings transferred
between two communicating partners. This includes the recognition and
correction or flagging of communication errors and flow control functions.

The security layer (datalink layer) converts raw communication datainto a
sequence of frames. Thisis where frame boundaries are inserted on the
transmitting side and where the receiving side detects them. These bound-
aries consist of special bit patterns that are inserted at the beginning and at
the end of every frame. The security layer often also incorporates flow
control and error detection functions.

Layer 3to 7
In accordance with Profibus these layers have not been implemented on the

bus couplers supplied by Advantech.

Chapter 1 Introduction 1-7
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Communication layers employed by automation systems

Theflow of information in acompany presents avast spectrum of require-
ments that must be met by the communication systems. Depending on the
area of business the bus system or LAN must support a different number of
users, different volumes of data must be transferred and the intervals
between transfers may vary, etc.

It isfor this reason that different bus systems are employed depending on
the respective task. These may be subdivided into different classes. The
following model depicts the relationship between the different bus systems
and the hierarchical structures of acompany:

Operational layer ant
PPa CAD Factory bus
Plant-oriented MAP Broadband
control computer -
Management layer manufacturing, stock)
d d
podcton e TCP/IP
Cellular bus
System layer g e contrel MAP Carrierba nd H1
[
Peripheral systems. machines, CNC, NC, .
Process layer contillers (PLC). measuring systers Field bus
Sensor / actuator Peripheral components
layer sensor, actuator, regulator, multiplexer, operating consoles Sensor / actuator
bus

Itis common that very large volumes of data are transferred on the opera-
tional level that are not subject to timing restrictions. However, on the
lowest level, i.e. the sensor / actuator level, an efficient transfer of rather
small datavolumesis essential. In addition, the bus system must often meet
real-time requirements on the sensor / actuator level.

1-8 ADAM 8000 Series User's Manual
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Profibus-DP

Overview

This chapter contains a description of Profibus applications of the ADAM-
8000. A short introduction and presentation of the system is followed by
the project design and configuration of the Profibus master and slave
modules that are available from Advantech. The chapter concludes with a
number of communi cation examples and thetechnical data.

Below followsadescription of ;

« System overview of the Profibus modulesthat are available from
Advantech

Theprinciplesof Profibus DP

« The construction project design of the Profibus masters IM 208 DP
» The construction project design of the Profibus laves IM 253 DP
* Sampleprojects

Technical data

2-2 ADAM 8000 Series User's Manual



Chapter 2

System overview

All ADAM-8K Profibus modul es are available with an RS485 aswell asaFO
connector. Thefollowing groups of Profibus modules are available at
present:

* Profibus-DP master

Profibus-DP slave with address selector

Profibus-DP slave with LC display for the selected address and diagnos-
tics

Profibus-DP slave combination module

CPU 21x DP- CPU 21x withintegrated Profibus-DP davefor the Siemens
S7 (refer to manual HB103).

Profibus-DP master
¢ Profibus-DP master, class1
* Project design using WinNCS of Advantech
* Project design by means of COM Profibus of Siemensis possible

* Project-related datais saved in the internal Flash-ROM or stored on a
Flash-Memory card.

=y

IM 208 DP. I IM 208 DPO 7|
AN J RN R
fnTR 4 W \ sT p
M 4
b ER
RN
Pw [O 4 oE
ER | =~ i
7 IF
AN l
DE 2}
IF ’
e} —
44 | e 44
4 r— v
7 e 7
i ]
ADAM-8208-1DP01 ADAM-8208-2DP10)|
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Ordering data DP master

Type Order number Descriptio
IM 208 DP ADAM8208-1DP01 Profibus-DP master with RS485
IM 208 DPO ADAM8208-2DP10 Profibus-DP master with FO connector

Profibus-DP slaves
» Versionwith RS485 interface or fiber optic connectors
 Onlinediagnostic protocol with time stamp
» DPdaveswith an LCD areunder devel opment

IM 253 DP IM 253 DPO

© G

DC24V

+ 1
- -1 O
e 42

3Ta 3le
VIPA 253-1DP00] [VIPA 253-1DP10)

INTH®
NS

Profibus-DP slave-combination modules

IM 253 DP | DO 24xDC24V

©
@ ®

e Gl

g
Ale]m
Ao |0

+

s}
e}
N
<
\)\‘?:F\

x|2

b
VIPA 253-2DP20)
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Ordering data DP slaves

Type Order number Description

IM 253 DP ADAM8253-1DP00 Profibus-DP slave with address selector

Profibus-DP slave with address selector

IM 253 DPO ADAM8253-1DP10
and FO connector

Principles

General

Profibusis an international standard applicable to an open fieldbus for
building, manufacturing and process automation. Profibus defines the
technical and functional characteristics of a serial fieldbus system that can
be used to create alow (sensor-/actuator level) or medium (process level)
performance network of programmablelogic controllers. Profibus comprises
an assortment of compatible versions. Thefollowing details refer to
Profibus-DP.

Profibus-DP

Profibus-DP isaspecial protocol intended mainly for automation tasksina
manufacturing environment. DPisvery fast, offersPlug and Play facilities
and provides a cost-effective alternative to aparallel bus between PLC's
and decentralised peripherals. Profibus-DP was designed for high-speed
data communications on the sensor-actuator level.

Thedatatransfer referred to as“ Data Exchange” iscyclical. The master
reads input values from the slaves and writes output information to the
slavein one single bus cycle.

Master and slaves

Profibus distinguishes between active stations (master) and passive
stations (slave).

Master devices

Master devices control the communications on the bus. It is aso possible
to operate with multiple masters on aProfibus. Thisisreferred to as
multimaster operation. The protocol on the bus establishes alogical
Tokenring between intelligent devices connected to the bus. Only the
master that has the token can communicate with its slaves.

Chapter 2 Profibus 2-5



Profibus-DP

A master (IM 208 DP or IM 208 DPO) is ableto issue unsolicited messages
if itisin possession of the access key (token). The Profibus protocol also
refers to masters as active participants.

Save-devices

A Profibus dlave acquires data from peripheral equipment, sensors, drives
and transducers. The Advantech Profibus couplers (IM 253 DP, IM 253
DPO and the CPU 21x DP) are modular slave devicesthat transfer data
between the ADAM-8000 periphery and the high-level master.

In accordance with the Profibus-standards these devices have no bus
access rights. They are only allowed to acknowledge messages or return
messages to a master when this has issued a request. Slaves are also
referred to as passive participants.

Communications

The bus transfer protocol provides two alternatives for the access to the
bus:

Master with master

Master communicationsis aso referred to as token-passing procedure. The
token-passing procedure guarantees the accessibility of the bus. The
permission to access the bus is transferred between individual devicesin
the form of a“token”. Thetoken isaspecial message that istransferred via
the bus.

When a master isin possession of the token it has the permission to access
the bus and it can communicate with any active or passive device. The
token retention time is defined when the system is being configured. Once
the token retention time has expired the token is passed to the following
master which now has permission to access the bus and may therefore
communicate with any other device.

Master-slave procedure

Data communications between a master and the slaves assigned to it is
conducted automatically in a predefined and repetitive cycle by the master.
You assign a slave to a specific master when you define the project. You
can also define which DP-slaves areincluded and which are excluded from
the cyclic exchange of data.

Data communi cations between master and slave can be divided into a
definition, aconfiguration and a datatransfer phase. BeforeaDP slaveis

2-6
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included in the data transfer phase the master checks die whether the
defined configuration corresponds with the actual configuration. This
check is performed during the definition and configuration phase. The
verification includesthe device type, format and length information aswell
as the number of inputs and outputs. In thisway areliable protection from
configuration errorsis achieved.

The master handles the transfer of application related data independently
and automatically. You can, however, also send new configuration settings
to a bus couplers.

When the status of the master is DE “Data Exchange” it transmits a new
series of output data to the slave and the reply received from the slave
contains the latest input data.

Data transfer operation

Dataistransferred cyclically between the DP master and the DP dlave by
means of transmit and receive buffers.

DP-Master

Input Em] [U] Output

(oS D el —

DP-Slave with I/0-Modules

Communication V-Bus, 1/0 Modules
Processor

e B £
EER- S

| |
1 receive buffer 1

‘ ‘
: :

e ) | | Common
i i
‘ ‘

PE: process image of the inputs
PA: process image of the outputs
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V-bus cycle

A V-buscycle saved al theinput datafrom the modulesin the PE and all
the output data from the PA in the output modules. When the data has been
saved the PE is transferred into the ” send buffer” and the contents of the
"receive buffers’ istransferred into PA.

DP cycle

During a Profibus cycle the master addresses all its slaves according to the
sequence defined in the data exchange. The data exchange reads and writes
data from/into the memory-areas assigned the Profibus.

The contents of the Profibus input areais entered into the " receive buffer”
and the datain the ” send buffer” is transferred into the Profibus output-
area.

The exchange of data between DP master and DP slaveis completed
cyclically and it isindependent from the V-bus cycle.

V-bus cycle < DP-cycle

To ensure that the data-transfer is synchronized the VV-bus cycle-time
should always be less than or equal to the DP cycle-time.

The parameter islocated inthe GSD-file.

min_dlave interval =3ms.

In an average system it is guaranteed that the Profibus-data on the V-busis

updated after amax. time of 3ms. You can therefore exchange datawith the
saveat intervals of 3ms.

Note!
When the V-bus cycletime exceedsthe DP-cycletimethe RUN-LED on
the Advantech-Profibus slave is extinguished.

Thisfunction is supported as of hardware revision level 6.

Data consistency

The Advantech Profibus-DP masters provide "word-consistency”!

Consistent data is the term used for data that belongs together by virtue of
its contents. Thisis the high and the low byte of an analogue value (word
consistency) as well as the control and status byte along with the respec-
tive parameter word for access to the registers.

2-8
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The data consistency as applicable to the interaction between the periphery
and the controller isonly guaranteed for 1 byte. This means that input and
output of the bits of a byte occurs together. This byte consistency suffices

when digital signals are being processed.

Where the data length exceeds a byte, for example in analogue values, the
data consistency must be extended. Profibus guarantees that the consisten-
cy will cater for therequired length.

Restrictions
» A max. of 125 DP-davesare supported by one DP-master - amax. of 32
slaves/segment

* You canonly install or remove peripheral modules when you have
turned the power off!

» Themax. distancefor RS485 cabl es between two stationsis 1200m
(depending on the Baud rate)

» Themax. distance for FO based connections between two stationsis50 m
e Themaximum Baud rateis12 MBaud
 The Profibus-address of operational modules must never be changed.

Diagnostics

Profibus-DP provides an extensive set of diagnostic functions for quick
location of faults. Diagnostic messages are transferred via the bus and
collected by the master.

Data communications medium

Profibus employs Screened twisted pair cable on the basis of the RS485
interfaces or aduplex fiber optic link (FO). The datatransfer rate of both
systemsislimited to amax. of 12 MB aud.

For details please refer to the “ Installation guidelines’.

Electrical system based on RS485

The R$485 interface uses differential voltages. It isfor thisreason that this
interface is less susceptible to interference than a plain voltage or current
based interface. The network may be configured asadaisy-chain or in atree
configuration. Your Advantech Profibus coupler carries a 9-pin socket. This
socket is used to connect the Profibus coupler to the Profibus network as a
slave.
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Due to the bus structure of RS-485 any station may be connected or
disconnected without interruptions and a system can be commissioned in
different stages. Extensions to the system do not affect stations that have
already been commissioned. Any failures of stations or new devices are
detected automatically.

Optical system using fiber optic data links

Thefiber optic system employs pulses of monochromatic light. The fiber
optic cable can be used in the same manner as any normal cable and it is not
susceptible to external electrical interference. Fiber optic systems havea
linear structure. Each devicerequirestwo lines, atransmit and areceiveline.
It is not necessary to provide aterminator at the last device.

Dueto thelinear structure of the FO datalink it is not possibleto install or
remove stations without interruption to data communications.

Addressing

Every device on the Profibus is identified by an address. This address must
be unique in each bus system and may be a number anywhere between 0
and 125. The address of the Advantech Profibus coupler is set by the
addressing switch located on the front of the module.

You must assign the address to the Advantech Profibus master during the
configuration phase.

GSD-file

For configuration purposes you will receive a GSD-file containing the
performance specifications of Advantech Profibus couplers. The structure,
contents and coding of the GSD file are defined by the Profibus user
organization (PNO) and are availablefrom thisorganization.

TheGSD-filefor Advantech Profibus-DP davesisnamed: DP2V0550.GSD

Install thisGSD fileinto your configuration tool. You can obtain more
detailed information on theinstallation of GSD filesfrom the manual
supplied with your configuration tool.

2-10
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Construction of the IM 208 - DP master with RS485

Properties
Class 1 Profibus-DP master
125 DP slaves can be connected to a DP master.

Inserts the data areas of the slaves located on the V-bus into the
addressing area of the CPU 24x

Diagnogticfacilities

Front view IM 208 DP

M

AF
3:

ADAM

208 DP

(1]
(2]
(4]

-8208-1DP01

Components LED’s

Themodule carriesanumber of LED’sthat are availablefor diagnostic

Operating mode switch
RUN/STOP

LED status indicators
Slot for memory card
RS485 interface

purposes on the bus and for displaying the local status. The following table
explainsthe different colors of thediagnostic LED’s.

Designation | Color Explanatio
PW yellow |Indicates that the supply voltage is available on the back panel bus
ER red | On when a slave has failed (ERROR)
If RN is the only LED that is on, then the master status is RUN. The
RN reen slaves are being accessed and the outputs are 0 (“clear” state)
9 If both RN+DE are on the status of the Master is “operate”. It is
communicating with the slaves.
DE yellow |DE (Data exchange) indicates Profibus communication activity
IF red |Initialization error for bad configurations

Chapter 2 Profibus
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RS485 interface

The ADAM-8000 Profibus master is connected to your Profibus network
viathe 9- pin socket.

The following figure shows the assignment of the individual pins

! . - Assignmen
O ~ 1 shield
O4 : s
C) 8 : 2 RxD/TxD-P
U 3 : CNTR-P
O7 5 :
2 6 5V (70 mA max.)
Qs s 7 -
On 8 RXDITXD-N
"o 5 n.c.

Power supply
The Profibus master receives power viathe back panel bus.

Operating mode selector

The operating mode selector is used to select operating modes STOP (ST)
or RUN (RN).

The master will changeto RUN mode if the operating mode selector is set to
RN and parameters are acceptable.

When the operating mode switch is set to ST the master will change to
STOP mode. Inthismode all communications are terminated and the
outputs of the allocated slaves will be set to O if the parameters are valid
and the master issues an alarm to the controlling system.

The chapter on " Operating modes’ contains a detailed explanation of the
change between RUN and STOP mode.

In position MR you can activate a download-mode for the transfer of your
project data. For details, please refer to the section on “ Transferring a
project” below.

MMC as external storage medium

The Advantech MMC memory card is employed as an externa storage
medium. You can transfer your project-related datafrom theinternal Flash-
ROM into this memory card by means of the command “copy RAM to
ROM” of the Siemens Hardware Manager.
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You initiate the transfer of project datafrom the MMC into the master by
setting the operating mode selector into position MR. For details, please
refer to the section on “ Transferring a project” below.

Operating modes

Power On

ThelM 208 interfaceis powered on. The configuration datais read from the
memory card, the validity is verified and the datais stored in the internal
RAM of the M 208.

Themaster will change to RUN-mode automatically when the operating
mode switch isin position RUN and the parametersarevalid. In run-mode
the LED’sRN, DE and ER areturned on. The ER-LED isextinguished when
all the configured slaves are availabl e via data exchange.

STOP

In STOP mode the outputs of the allocated slaves will be set to 0 if the
parametersare valid. Although no communicationswill take place, the
master will remain active on the bus using current bus parameters and
occupying the allocated bus address. To release the address the Profibus
plug must be removed fromthe M 208 interface.

STOP - RUN

In the RN position the master will re-boot: configuration data and bus
parameters are retrieved from the memory card and saved into theinternal
RAM of the M 208.

Next, the communication link to the slavesis established. At thistime only
the RN-LED will be on. Once communications has been established by
means of valid bus parametersthe M 208 will changeto RUN mode. The
master interface displaysthis status by means of the LED’s RN and DE.

ThelM 208 will remaininthe STOP mode and display aconfiguration error
by meansof the IF-LED if the parametersare bad or if the memory card was
not inserted. The interface will then be active on the bus using the follow-
ing default bus parameters:

Default-Bus-Par ameter : address: 1, communication rate: 1,5 M Baud.
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RUN
In RUN modethe RN- and DE-LED’sare on. Inthis condition data
transfers can take place. If an error should occur, e.g. slave defective, the

IM 208 will indicate the event by means of the ER-LED and it will issuean
alarm to the system on the next higher level.

RUN - STOP

Themaster isplaced in STOP mode. It terminates communicationsand all
outputs are set to 0. An alarm isissued to the system on the next higher
level.

Configuration of IM 208 - DP master with RS485

General

You can use the function " Profibus® of the Advantech configuration tool
WinNCS to configure the IM 208 master and the respective slaves.

The moduletransfer functions availablein WinNCS provide many options
for the datatransfer to your master module.

System 200V CPU applications

The M 208 master modules can be used to connect up to 125 Profibus DP
slavesto aAdvantech ADAM-8000 CPU. The master communicateswith
the slaves and maps the data areas into the memory map of the CPU viathe
back panel bus. Input and output data are limited to amaximum of 256 byte
each.

The CPU retrievesthe 1/0 mapping datafrom all connected masters when
the CPU isre-started.

Alarm processing isactive, i.e. an error message fromthe IM 208 can STOP
the CPU

The ER-LED isturned onif aslave should fail. If the delayed acknowledg-
ment (QV Z) parameter was configured for aslave, adropped acknowledg-
ment will STOPthe CPU. If QVZ has not been configured the CPU will
continue running

When the BASP signal isavailable from the CPU the IM 208 setsthe
outputs of the connected periphery to zero.

Note!
Refer to the documentation for your CPU for details on theinterfacing
requirements of the CPU.
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Configuration under WinNCS

The Profibus master can be configured by means of the Advantech
WinNCS configuration tool.

The WinNCS configuration procedureis outlined bel ow:

1.

Start WinNCS and create a new project file for the "Profibus” function by clicking
on File > create/open.

If you have not yet done so, use ﬁj to insert a Profibus function group
into the network window and click [Accept] in the parameter box.

Use ﬂ to insert a Profibus host/master into the network window and
specify the Profibus address of your master in the parameter window

Insert a Profibus slave into the network window by means of ﬂ . Enter
the Profibus address, the family “I/O” and the station type “DP200V” into the
parameter window and click [Accept].

Use .EU to define the configuration of every peripheral module that is
connected to the corresponding slave via the back panel bus. You can select
automatic addressing for the periphery by clicking [Auto] and display allocated
addresses by means of [MAP]. For intelligent modules like the CP240 the
configurable parameters will be displayed

When you have configured all the slaves with the respective periphery the bus
parameters for Profibus must be calculated

Select the Profibus function group In the network window. In the parameter
window click on the “Busparameter” tab in the parameter window. Select the
required baud rate and click [calculate]. The bus parameters will be calculated -
[Accept] these values.

The bus parameters must be re-calculated with every change to the set of
modules!

Activate the master-level in the network window and export your project into a
2bf-file.

Transfer the 2bf-file into your IM208 master (see “Transferring a project “)
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Transferring a project

Overview
Thetransfer from your PC into the IM 208 DP-Master is performed by the
“Green Cable” that isavailable form Advantech. You can transfer your
project from your PC viathe Profibusinterfaceinto theinterna Flash-ROM
of theIM 208 DP Master.

You can transfer the contents of the internal Flash-ROM into the MM C by
means of the command “ Copy RAM into ROM” of the Siemens STEP®7
Manager.

You can initiate adatatransfer from theMMC into theinternal Flash-ROM
by means of the operating mode switch.

Itisnot possible to boot directly from the MMC.

Using the “Green Cable” to transfer a project

You can transfer your projectsfrom your PC into your IM 208 DP Master by
means of the“ Green Cable”. The* Green Cable” isavailable from Advan-
tech under order no.: ADAM8950-0K BOO.

Requirements
You have configured the Profibus system and exported your project to a
2bf-file,

Procedure
« Connect the“ Green Cable” to the serial interface of your PC and to the
Profibusinterface of thelM 208 DP master.

« Hold the operating mode switch of the Profibus master in position MR
and turn the power supply on, only the PW-LED will light up on the
Profibus master.

 Release the operating mode switch. j+~Now your Profibus master can
receive serial Dataviathe Profibusinterface.

» Turnyour PC on and start the SIP tool that is supplied with WinNCS.
Select the appropriate COM-port and establish a connection by means
of [Connect]. When the connection has been established the SIP tool
will display OK in the statusline located at the top, otherwise an ERR
message will be displayed.

 Click [Download], select your 2bf-file and transfer thisfileinto the DP-
master
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Terminate the connection and the SIP tool when the data has been
transferred.

Disconnect the “ Green Cable” from the Master.

Turn off the power supply of your master.

Connect the master to the Profibus network and turn the power supply-
on again.

Change the operating mode of the master to RUN. > Your IM 208 DP
Profibus master is now connected to the network with the updated

configuration. The configuration datais saved in the internal Flash-
ROM. Thisdata can now betransferred into the MM C memory card.

ol =1y
r— e

IM 208 DP

Green Cctle

@ System 200V DP -Master

RN RN
%@ b0 O w25

SIP

@ E ADAM-8000
(o, IO

1M 208 DP

Green Cabdle

SIP-Toal
4) (comec] b Downicd 2t

r—— G0

IM 208 DP

@ Systern 200V DP -Mcster

Power On e %ﬁ@
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Transferring data from the internal Flash-ROM to the MMC

At present the only method to transfer the data from the internal Flash-ROM
into the MMC is by means of the write command of the Siemens STEP ©7
Manager in conjunction withaADAM-8000 CPU 21x. Additional optionswill
be available shortly.

Requirements
Theinternal Flash-ROM of your IM 208 DP-master containsa project.

Procedure

» Connect your PC to the M PI-interface of the VIPA CPU 21x by means of
the“Green Cable”. The MPI-interface of the VIPA CPU 21x performsan
internal RS232/MPI conversion when it is connected to the “ Green
Cable'.

Turn o the power to your ADAM-8000.

Insert aMMC into the Profibus master.

Start the Siemens STEP® 7 Manager.

The sequence Tar get system > Copy RAM to ROM transfers the data
frominternal Flash-ROM of the master into the MM C. When this
operation has completed the MM C can be removed.

Transferring data from the MMC into an internal Flash-ROM

Requirements
A projectisavailableinthe MMC.

=

IM 208 DP

S8
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Procedure

Insert the MM C memory moduleinto your IM 208 DP-Master
Turn on the power supply of your ADAM-8000.

Place and hold the operating mode switch of your master modulein
position MR. Hold thisposition until the RN-LED blinks.

Release the switch and trigger the MR position again for a short period
of time. > Thedataistransferred from the MMC into theinternal Flash-
ROM . The master indicates this status by turning the RN-LED on. The
datatransfer iscomplete when the RN-LED isturned off.

At this point you can remove the MMC.

Switch themaster from STOPto RUN. = ThelM 208 DP-Master will
start with the new project located in the internal Flash-ROM.

ADAM-8000
Power On
Tip
BN RN
3Sec.
1) | %
PW PW
ER ER
N -~ -
“EN AN
N
DE DE
IF IF
Transfer
=)
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Construction of the IM 208 - DP master with a FO link

Properties

¢ Class 1 Profibus-DP-Master

fibus

125 DP-daves can be connected to a DP master
Project configuration by means of ADAM-WinNCS or Siemens ComPro-

» Diagnosticfacilities

Front view IM 208 DPO

Components

LED's

IM 208 DPO [1]  Operating mode switch
1 77 RUN/STOP
[2]  LED status indicator
ER [3] FO-interface
2 —|[rn [4]  Memory card slot

ADAM-8208-IDP10

Themodule carriesanumber of LED’sthat are availablefor diagnostic
purposes on the bus and for displaying the local status. The following table
explainsthe significance of the different colors of the diagnostic LED’s.

Designation | Color [Explanatio
PW yellow |Indicates that the supply voltage is available on the back panel bus.
ER red [On when a slave has failed (ERROR).
When only the RN LED is on, then the master status is RUN. The
RN reen slaves are being accessed and the outputs are 0 (“clear” state)
9 If both RN+DE are on the status of the Master is “operate”. It is
communicating with the slaves.
DE yellow |DE (Data exchange) indicates Profibus communication activity.
IF red |Initialization error for bad configurations
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FO link interface

send (==
eceive )

This socket is provided for the fiber optic connection between your
Profibus coupler and the Profibus. The figure shows the connections for
thisinterface.

Power supply
The Profibus master receives power viathe back panel bus.

Operating mode selector

The operating mode selector is used to select operating modes STOP (ST)
or RUN (RN).

When the operating mode switch is placed in position RN and the parame-
tersarevalid the master changesto RUN mode.

When the operating mode switch is placed in position ST the master
changesto STOP mode. . It terminates communications and all outputs are
set to 0. An alarm isissued to the system on the next higher level.

This chapter contains a detailed explanation under the heading ” Operating
modes”.

Flash Memory Card

You can insert a Flash Memory Card into this slot to transfer your configu-
rations.

When you are using a PG with aslot for aMemory Card you can save your
project directly into the memory card.

Applications in the IM 208
You may insert or removethe memory card from your IM 208 when the
statusis RUN and/or STOP. When the IM 208 receives power while the
memory card isinserted or when the operating mode switch is changed from
ST to RN the configuration data and bus parameters are transferred from the
memory card into theinternal RAM of thelM 208.

You can obtain detailed information on the data transfer into and from your
master under the heading “ Configuration of IM 208 - DP master”.
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Operating modes

Power On
Power isapplied to the IM 208-interface. Configuration dataisretrieved
from the memory card, verified, and saved into the internal RAM of the IM
208.

The master will automatically changeto RUN modeif the operating mode
selector isset to RUN and parameters are acceptable. In RUN mode the
LED’sRN, DE and ER are on. Assoon asall configured slaves are available
inthe dataexchangethe ER-LED isextinguished.

STOP
In STOP mode the outputs of the allocated slaves will be set to O if the
parametersare valid. Although no communicationswill take place, the
master will remain active on the bus using current bus parameters and
occupying the allocated bus address. To release the address the Profibus
plug must beremoved fromthe M 208 interface.

STOP 2 RUN
Inthe RN position the master will re-boot: configuration dataand bus
parameters are retrieved from the memory card and saved into theinternal
RAM of the M 208.

Next, the communication link to the slavesis established. At thistime only
the RN-LED will be on. Once communications has been established by
means of valid bus parametersthe IM 208 will changeto RUN mode. The
master interface displaysthis status by means of the LED’s RN and DE.

ThelM 208 will remainin the STOP mode and display aconfiguration error
by meansof the IF-LED if the parametersare bad or if the memory card was
not inserted. The interface will then be active on the bus using the follow-
ing default bus parameters:

Default-Bus-Par ameter: address: 1, communication rate: 1,5 M Baud.

RN
In RUN modethe RN- and DE-LED’sare on. In this condition datatransfers
cantakeplace. If an error should occur, e.g. slave defective, the M 208 will
indicate the event by means of the ER-LED and it will issuean alarmto the
system on the next higher level.

RUN > STOP
Themaster isplaced in STOP mode. It terminates communicationsand all
outputs are set to 0. An alarm isissued to the system on the next higher
level.
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Configuration of IM 208 - DP-Master with FO-link

General

You can configure the IM 208 master and the peripheral s associated with
the slaves by means of the “Profibus’ functionality of the Advantech
WinNCS configuration tool.

The block transfer functions of WinNCS provide many different methods
for transferring data to your master module.

Applications in conjunction with ADAM-8000 CPU

IM 208 master modules can be used to connect up to 125 Profibus DP
slavesto aADAM-8000 CPU. The master communicateswith the slaves
and maps the data areas into the memory map of the CPU viathe back panel
bus. Input and output data are limited to amaximum of 256 byte each.

The master automatically fetchesthe I/O mapping datafrom all the masters
when the CPU isre-started.

Alarm processing isactive, i.e. an error message fromthelM 208 can STOP
the CPU.

The ER-LED isturned onif aslave should fail. If the delayed acknowledg-
ment (QV Z) parameter was configured for aslave, adropped acknowledg-
ment will STOPthe CPU. If QVZ has hot been configured the CPU will
continue running.

Assoon asthe BASP signal is available from the CPU the IM 208 setsthe
outputs of the connected periphery to zero.

Note!
Please refer to the documentation of your CPU for details on the interfacing
requirements of your CPU.
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Configuration by means of WinNCS

TheVIPA configuration tool WinNCS provides auser-friendly method for
the configuration of your Profibus master.

Here follows a short outline of the configuration sequence under WinNCS:

. | Start WinNCS and create a new project file for the "Profibus” function by clicking

on File > create/open.

If you have not yet done so, use ﬁj to insert a Profibus function group
into the network window and click [Accept] in the parameter box.

Use E to insert a Profibus host/master into the network window and

specify the Profibus address of your master in the parameter window.

Insert a Profibus slave into the network window by means of ﬁ . Enter

the Profibus address, the family “I/O” and the station type “DP200V” into the
parameter window and click [Accept].

Use -DJ to define the configuration of every peripheral module that is

connected to the corresponding slave via the back panel bus. You can select
automatic addressing for the periphery by clicking [Auto] and display allocated
addresses by means of [MAP]. For intelligent modules like the CP240 the
configurable parameters will be displayed.

. | When you have configured all the slaves with the respective periphery the bus

parameters for Profibus must be calculated. Select the Profibus function group
In the network window. In the parameter window click on the “Busparameter” tab
in the parameter window. Select the required baud rate and click [calculate]. The
bus parameters will be calculated - [Accept] these values.

The bus parameters must be re-calculated with every change to the set of
modules!

. | Activate the master-level in the network window and export your project into a

2bf-file.

. | Transfer the 2bf-file into your IM208 master. You have three possibilities for the

data transfer between your PC and the IM208 master. The basis for all three is a
2bf-file that is created by means of the export function of WinNCS (see the
following pages)
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Transferring a project

Overview
Three different options are avail able to transfer data between your PC and
the Profibus master:

* transfer viaan EPROM programmer into aFlash-Card
* transfer via Profibus-PC master adapter
« transfer viaSIP-Tool (supplied with WinNCS)

All three optionsrequire a2BF-file that is created by means of the export
function of WinNCS.

L L L
Eapan . i

WInHCS = | 2tri ¢ FadnaeC aiaped BE| e Puftanbasus
— \\

=LA

H\—P Frofibis-Fasn

Transfer via EPROM programmer into a Flash-Card
You requireaMemory Card and an external EPROM programmer with
software to transfer your configuration into your ADAM-8000 Profibus
master. The Memory Card isavailable from Advantech under the order no.:
Advantech 374-1KH21.

You can read the 2bf-fileinto the EPROM programmer and program your
Flash-Card.

Transfer via Profibus-PC card
WIinNNCS can also be used to transfer the data via a Master-PC adapter
manufactured by Softing. This adapter can be used to establish a master-
master link via Profibus. You can then transfer your 2bf-file by means of the

modul e transfer functions % in both directions.

Transfer via SIP-Tool
Advantech can also supply a serial cable. This cable can be used to transfer
the 2bf-file by means of the SIP-Tool into the IM208 master. The program
SIPEXE issupplied with WinNCS and it islocated on the directory
WIinNCS\SIP.
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Note!

For details on the data transfer by means of WinNCS refer to the section
“Datatransfer” in the chapter “ Profibus functionality” of the manual
supplied with WinNCS.

Construction IM 253 - DP-Slave

Properties

* Profibus-DP davefor amax. of 32 peripheral modules (amax. of 16
analog modul es)

« A max. of 152 bytes of input data and 152 bytes output data

« Internal diagnostic protocol with atime stamp

* Integrated 24V . power supply for the peripheral modules (3 A max.)
 Supports all Profibus data transfer rates

Front view ADAM8253-1DP00

IM253DP | [1] LED status indicators

[2] Address selector
z‘: [3] Connector for 24V DC power
1 — e 4 supply
bE [4] RS485 interface

ADR

X2

ADAM-8253-1DP00

Front view ADAM8253-1DP10

IM 253 DPO .
[1] LED status indicators
® & [2] Address selector
P [3] Connector for 24V DC power
S E% e Supply
R [4] FO interface
DI
==
2 — ADR. E..
E=)E]
DC24V.
3 1 o+|Ode
o L3R
;DAM-BZSS-lDPlO
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Components

LED's

The module carriesanumber of LED’sthat are availablefor diagnostic
purposes on the bus and for displaying the local status. The following table
explainsthe different colors of thediagnostic LED’s.

Designation

Color

Explanatio

PW

yellow

Indicates that the supply voltage is available on the back panel bus.
(Power).

ER

red

Turned on and off again when a restart occurs.

Is turned on when an internal error has occurred.

Blinks when an initialization error has occurred.

Alternates with RD when the master configuration is bad configuration
error).

Blinks in time with RD when the configuration is bad.

RD

green

Is turned on when the status is “Data exchange” and the V-bus cycle
is faster than the Profibus cycle.

Is turned off when the status is “Data exchange” and the V-bus cycle
is slower than the Profibus cycle.

Blinks when self-test is positive (READY) and the initialization has
been completed successfully.

Alternates with ER when the configuration received from the master is
bad (configuration error).

Blinks in time with ER when the configuration is bad.

DE

yellow

DE (Data exchange) indicates Profibus communications activity

RS485 interface
A 9-pin socket is provided for the R$485 interface between your Profibus
slave and the Profibus.

Thefollowing diagram shows the pin-assignment for thisinterface:=

3
=

Assignmen

shield

n.c.

RxD/TxD-P
CNTR-P

GND

5V (70 mA max.)
n.c.

RxD/TxD-N

n.c.

OCO~NOOUDAWNR
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FO interface

send (=
eceive =)

These connectors are provided for the fiber optic link between your
Profibus coupler and the Profibus.

The diagram shows the layout of the interface:

Address selector

o

O]1
EalfEs

This address selector is used to configure the address for the Bus-coupler.
Addresses may range from 1 to 99. Addresses must be unique on the bus.
When the address is set to 00 a once-off image of the diagnostic datais
saved to Flash-ROM.

The slave address must have been selected before the bus coupler is turned
on.

Attention!
The address must never be changed when the unit is running!

Power supply

Every Profibus slave coupler has an internal power supply. This power
supply requires 24V DC. In addition to the electronics on the bus coupler
the supply voltage is also used to power any modules connected to the
back panel bus. Please note that the maximum current that the integrated
power supply can deliver to the back panel busis 3A.

The power supply is protected against reverse polarity.

Profibus and back panel bus are galvanically isolated.
Attention!
Please ensure that the polarity is correct when connecting the power
supply!
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Block diagram

The block diagram below shows the hardware structure of the bus coupler
aswell astheinternal communication paths:

galvanic isolation
(by means of opto couplers and
DC/DC converter)

RS 485

S

Profibus-DP

Data
Exchange

Controller

Reset EPROM

Error

Microcontroller bus

e

Ready

‘ Microcontroller
@ Voltage Reset
@ monitoring
Address
selector
ADAM-8000
interface
Power
P
24V | 5V
24v +5V ADAM-8000
(terminals) back panel bus
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Configuration IM 253 - DP-Slave

General

The moduleis configured by means of the Profibus master configuration
tool. During the configuration you will assign the required Profibus slave
modules to your master module.

The direct allocation is defined by means of the Profibus address that you
must set up on the slave module.

GSD file

VIPA supplies adiskette with every Profibus module. This diskette contains
all the GSD and typefiles of the Advantech Profibus modules.

Pleaseinstall therequired filesfrom your diskette into your configuration
tool. Details on theinstallation of the GSD and/or type filesare available
from the manual supplied with your configuration tool.

The Advantech WinNCS configuration tool containsall GSD files!

Configuration by means of WinNCS

1
Start WIinNCS and configure a master system by L-EEJ means of E and .
For details refer to “Configuration of IM 208 - DP master” above.

4. |Insert a Profibus slave into the network box by means of . Enter the Profibus
address, the family “I/O” and the station type “DP200V” into the parameter
window and click [Accept]

5. [Use to define the configuration of every peripheral module that is connected to
the corresponding slave via the back panel bus. You can select automatic
addressing for the periphery by clicking [Auto] and display allocated addresses
by means of [MAP]. For intelligent modules like the CP240 the configurable
parameters will be displayed

6. [ Continue as described in the chapter under “Configuration of IM 208 - DP
master”

In aconfiguration employing Profibus slave combination modules, e.g. the
Advantech ADAM8253-2DP20 you must define the same parameters as
indicated in table 4 above. When enter the configuration of your periphera
modules (5.) you must select the moduletype“ ADAM8253-2DP20”
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Diagnostic functions of the Profibus-DP slaves

Overview

Profibus-DP provides an extensive set of diagnostic functions for quick
location of faults. Diagnostic messages are transferred via the bus and
collected by the master.

The most recent 100 diagnostic messages along with atime stamp are
stored in RAM and saved to the Flash ROM of every Advantech Profibus
slave. These can be investigated by means of software or displayed viathe
L C display (under devel opment).

Internal diagnostic System messages

The system also stores diagnostic messages like the status “Ready” or
“Data Exchange”. These are not sent to the master.

The contents of the diagnostic RAM is saved by the Profibus slavein a
Flash-ROM when the status changes between “Ready” and “Data Ex-
change’. After every restart it retrieves this data and deposits it in RAM.

Saving diagnostic data manually

You can manually save the diagnostic datain Flash-ROM by changing the
address switch setting to 00 for a short while.

Diagnostic message in case of a power failure

When apower failure or avoltage drop is detected atime stamp issaved in
the EEPROM. In the case that the available power should be adequate the
diagnostic is transferred to the master.

Thetime stamp in the EEPROM is used to generate an under voltage/
power-off diagnostic message at the time of the next restart and saved to
the diagnostic-RAM.

Direct diagnostics of the Profibus slave module

If you are employing Advantech Profibus slaves you can transfer the latest
diagnostic data directly from the module into your PC for analysis by means
of the download cable and the “ Slave info Tool” software that are available
form Advantech.
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Structure of the Profibus diagnostic data

The length of the diagnostic messages that are generated by the Profibus
daveis23 bytes. Thisisalsoreferred to asthe device- related diagnostic
data.

When the Profibus slave sends a diagnostic message to the master a 6 byte
standard diagnostic block and 1 byte header is prepended to the 23 byte
diagnostic data:

byte 0 ... byte 5 Standard diagnostic data | only for Profibus transfers
byte 6 Header device-related diagnostics | precedes message to master

Diagnostic data that is saved
internally.

byte7 ...29 Devicerelated diagnostic data

Standard diagnostic data

Diagnostic data that is being transferred to the Master consists of the
standard diagnostic data for slaves and a header byte that are prepended to
the device-related diagnostic bytes.

The Profibus standards contain more detailed information on the structure
of standard diagnostic data. These standards are available from the
Profibus User Organization.

The structure of the standard diagnostic data for slavesis as follows:

Byte |[Bit7..BitO

0 Bit 0: permanently 0

Bit 1: slave not ready for data exchange

Bit 2: configuration data mismatch

Bit 3: slave has external diagnostic data

Bit 4: slave does not support the requested function
Bit 5: permanently 0

Bit 6: bad configuration

Bit 7: permanently 0

1 Bit 0: slave requires re-configuration
Bit 1: statistical diagnostics

Bit 2: permanently 1

Bit 3: watchdog active

Bit 4: freeze-command was received
Bit 5: sync-command was received
Bit 6: reserved

Bit 7: permanently O

2 Bit O ... Bit 6: reserved
Bit 7: diagnostic data overflow

3 Master address after configuration
FFh: slave was not configured

4 Ident number high byte

5 Ident number low byte
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Header for device-related diagnostics

These bytes are only prepended to the device-related diagnostic data when
thisisbeing transferred via Profibus.

Byte Bit 7 ... Bit

Bit 0 ... Bit 5: Length device-related diagnostic data incl. byte

6 Bit 6 ... Bit 7: permanently 0

Device-related diagnostics

Byte Bit 7 ... Bit

Device-related diagnostic data that can be stored internally by the slave for

7..29 !
analysis.

Structure of the device related diagnostic data in the DP slave

Asof revision level 6 al diagnostic datathat is generated by the Profibus
slaveisstored in aring-buffer along with the time stamp. The ring-buffer
always contains the most recent 100 diagnostic messages.

You can analyze these messages by means of the “Slave Info Tool”. Since
the standard diagnostic data (byte O ... byte 5) and the header (byte 6) are
not stored the dataiin byte 0 ... byte 23 corresponds to byte 7 ... byte 30 that
istransferred via Profibus.

The structure of the device-related diagnostic datais as follows:

Byte Bit 7 ... Bit

Messag

0Ah: DP parameter error

14h: DP configuration error length

15h: DP configuration error entry

1Eh: under voltage/power failure

28h: V-bus configuration error

29h: V-bus initialization error

2Ah: V-bus bus error

2Bh: V-bus delayed acknowledgment

32h: diagnostic alarm system 200

33h: process alarm system 200

3Ch: new DP-address was defined

3Dh: Slave status is ready (only internally)
3Eh: Slave status is Data_Exchange (only internally)

Module-No. or plug-in location
1 1 ... 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available

2..238 Additional information for message in byte
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Overview of diagnostic-messages

The following section contains all the messages that the diagnostic data
can consist of. The structure of byte 2 ... byte 23 depends on the message
(byte 0). When the diagnostic data is transferred to the master via Profibus
byte 7 of the master corresponds to byte O of the slave. The specified
length represents the “length of the diagnostic data’ during the Profibus
data transfer.

0Ah

DP parameter error Length: 8
The parameter message is too short or too long

Byte Bit 7 ... Bit

0 0Ah: DP parameter error

Module-No. or plug-in location
1 1.. 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available

2 Length user parameter data
Mode

3 0: Standard mode
1: 400-mode

4 Number of digital modules (slave)

5 Number of analog modules (slave)

6 Number of analog modules (master)

14h
DP configuration error - length Length: 6

Depending on the mode, the length of the configuration messageis
compared to the length of the default-configuration (modul es detected on

Byte Bit 7 ... Bit

0 14h: DP configuration error - length

Module-No. or plug-in location
1 1 ... 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available

2 Configuration data quantity (master)
4 Configuration data quantity (slave)
Mod
3 0: Standard mode
1: 400-mode
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15h

DP configurations error - entry Length: 6
Depending on the mode and when the length of the configuration message
matches the length of the default-configuration the different entriesin the
configuration message are compared to the default configuration.

Byte Bit 7 ... Bit

0 15h: DP configuration error - entry

Module-No. or plug-in location
1 1 ... 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available

2 Configuration byte master (module identifier)
4 Configuration byte slave (module identifier
Mod
3 0: Standard mode
1: 400-mode
1Eh
Under voltage/power failure Length: 2

A time stamp is saved immediately to the EEPROM when apower failure or
avoltage drop is detected. In the case that the available power should be
adequate the diagnostic is transferred to the master.

Thetime stamp in the EEPROM is used to generate an under voltage/
power-off diagnostic message at the time of the next restart and saved to
the diagnostic-RAM.

Byte Bit 7 ... Bit

0 1Eh: Under voltage/power failur
28h
V-bus configuration error Length: 3
The configuration for the specified plug-in location failed.
Byte Bit 7 ... Bit
0 28h: V-bus configuration erro

Module-No. or plug-in location
1 1 ... 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available
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29h
V-bus initialization error Length: 2
General back panel buserror
Byte Bit 7 ... Bit O
0 29h: V-bus initialization erro
2Ah
V-bus bus error Length: 2
Hardwareerror or modulefailure
Byte Bit 7 ... Bit O
0 2Ah: V-bus erro
2Bh
V-bus delayed acknowledgment Length: 2
Reading or writing from/to digital modulesfailed
Byte Bit 7 ... Bit 0
0 2Bh: V-bus delayed acknowledgmen
32h
ADAM-8000 diagnostic alarm Length: 16
Operation Index Subindex Default (h) Value (h)
Read 6423 0 00 00
Write 6423 0 FF
33h
ADAM-8000 process alarm Length: 16
Byte Bit 7 ... Bit
0 33h: ADAM-8000 process alarm
Module-No. or plug-in location
1 1 ... 32: Module-No. or plug-in location
0: Module-No. or plug-in location not available
2..14 Process alarm dat
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3Ch

A new DP-address was defined Length: 2
When the slave has received the service with “ Set Slave Address” it sends
the respective diagnostic message and re-boots. The slave will then become
available on the bus under the new address.

Byte Bit 7 ... Bit 0
0 3Ch: A new DP-address was define
3Dh
Slave status is ready Length: none (only internal)
The ready status of the slave is only used internally and not transmitted via
the Profibus.
Byte Bit 7 ... Bit O
0 3Dh: Slave status is read
3Eh
Slave status is Data_Exchange Length: bone (only internal)

The Data_Exchange status of the slave is only used internally and not
transmitted viathe Profibus.

Byte Bit 7 ... Bit O

0 3Eh: Slave status is Data_Exchang

Chapter 2 Profibus 2-37



Profibus-DP

Installation guidelines

Profibus in general
» The Advantech Profibus DP-network must have alinear structure.
« Profibus DP consists of aminimum of one segment with at least one
master and one ave.
« A master must always be used in conjunction with aCPU.
* Profibus supportsamax. of 125 devices.
» A max. of 32 devicesare permitted per segment.

« Themaximum length of asegment depends on therate of transfer: 9,6 ...
187,5kBaud > 1000m
500kBaud > 400m
15MBaud > 200m
3..12MBaud -> 100m

» Thenetwork may have amaximum of 10 segments. Segmentsare
connected by means of repeaters. Every repeater represents a device on
the network.

« All devicescommunicate at the same baudrate, slaves adapt automati-
cally to the baudrate.

Fiber optic system
< Only onefiber optic master may be used onasingleline.

« Multiple masters may be employed with asingle CPU aslong asthese
are located on the back panel bus (please take care not to exceed the
max. current consumption).

» Themaximum length of aFO link between two slaves may not exceed
50m at 12Mbaud.

 The bus does not require termination.

Note!

You should place covers on the unused sockets on any fiber optic device
connected to the bus to prevent being blinded by the light or to stop
interference from external light sources. You can use the supplied rubber
stoppers for this purpose. Insert the rubber stoppers into the unused
openings on the FO interface.

electrical system
» The bus must be terminated at both ends.
« Masters and slaves may be installed in any combination.
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combined system

Any FO master must only be installed on an electrical system by means
of an Optical Link Plug, i.e. laves must not be located between a master
andtheOLP.

Only one converter (OLP) is permitted between any two masters.

Installation and integration with Profibus

Assemble your Profibus system using the required modules.

Adjust the address of the bus coupler to an address that is not yet in
use on your system.

Transfer the supplied GSD file into your system and configure the
system as required.

Transfer the configuration into your master.
Connect the Profibus cable to the coupler and turn the power supply on.

Note!
The Profibusline must be terminated with its characteristic impedance.
Please ensure that the line is terminated by means of atermination resistor
located at the last station on the busis.

The FO Profibus system does not require termination!

Profibus using RS485

Profibus employs a screened twisted pair cable based on RS485 interface
specifications as the data communication medium.

Thefollowing figure shows a Profibus connection using RS485 together
with the required termination resistors:

Moster Slave
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Bus connector

In systems with more than two stations all partnersarewired in parallel. For
that purpose the bus cable must be connected in a continuous uninterrupt-
ed loop.

Profibus connector is a bus connector with switchable terminating resistor
and integrated bus diagnosis. n___J 18 ]

12N

all in mm
@® To connect this connector please use the standard Profibus cable type A
according to EN50170.
e @ E!
all inmm
Attention!

The bus cable has always to be terminated with the ripple resistor to avoid
reflections and therefore communi cation problems!

Termination

The bus connector is provided with a switch that may be used to activate a
terminating resistor.

Imooo _._'-n-.|-.|.1
r.-l_‘_ il_l_l_l
Liooo | \oam

.'--.:l'::: onE @@ | e
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Attention!
Theterminating resistor isonly effective, if the connector isinstalled at a
dave and the slave is connected to a power supply.

Note!
A complete description of installation and deployment of the terminating
resistorsis delivered with the connector.

Profibus wit FO link

Thefiber optic cable (FO) transfers signals by means of electromagnetic
waves at optical frequencies. Total reflection will occur at the point where
the coating of the fiber optic cable meetsthe core since the refractive index
of thismaterial islower than that of the core. Thistotal reflection prevents
theray of light escaping from the fiber optic conductor and it will therefore
travel to the end of the fiber optic cable.

The FO cableis provided with a protective coating.
Thefollowing diagram figure shows the construction of afiber optic cable:

2
[1]  Fiber coating
‘ ‘ [2] Protective cover
~ )
8 a N 4 < 4 o [3] Fiber core

‘ : 4[4 Rayoflight

Thefiber optic system employs pul ses of monochromatic light at awave-
length of 650nm. If the fiber optic cableisinstalled in accordance with the
manufacturers guidelinesit is not susceptibleto external electrical interfer-
ence. Fiber optic systems have alinear structure. Each device requires two
lines, atransmit and areceive line (dual core). It isnot necessary to provide
aterminator at the last device.

The Profibus FO network supports amaximum of 126 devices (including the
master). The maximum distance between two devicesislimited to 50 m.

Advantages of FO over copper cables
 wide bandwidth
* low attenuation
* no crosstalk between cores
» immunity to external electrical interference
* no potentia difference
* lightning protection
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« may beinstalled in explosive environments
 low weight and moreflexible

 corrosion resistant

« safety from eavesdropping attempts

Fiber optic cabling under Profibus

The Advantech fiber optic Profibus coupler employs dual core plastic fiber
optic cable asthe communication medium. You must keep thefollowing
pointsin mind when you connect your Profibus FO-coupler: predecessor
and successor must always be connected by means of adual core FO-cable.

The Advantech bus-coupler carries 4 FO-connectors. The communication
direction is defined by the color of the connector (darker: receiveline,
lighter: send line).

When the bus has been turned on you can recognize the receive line by the
light while the darker lineisthe send line. Advantech recommends that you
use the FO-connector supplied by Hewlett Packard (HP). Two different
versions of these connectors are available:

FO-connector with crimp-type assembly
FO-connector without crimp-type assembly

FO-connector with crimp-type assembly

HP order no.: HFBR-4506 (gray) HFBR-4506B (black)
Advantages:. polarity protection You can only install the connector so that
the side of the connector shown here faces to the right. Disadvantages:
special tool required

You regquireaspecial crimpingtool from Hewlett Packard (HP order no.:
HFBR-4597) for the installation of the pressring required for strain relief.

Connector installation
You install the connector by first pushing the pressring onto the dual core
FO cable. Separate the two cores for a distance of app. 5 cm. Use a stripper
to remove the protection cover so that app. 7 mm of the fiber isvisible.

Insert the two cores into the plug so that the ends of the fiber optic cable
protrude at the front. Keep an eye on the polarity of the cores (s.a.).

Push the pressring onto the plug and crimp the ring by means of the crimp
tool. The description of how to trim and polish of the ends of the FO cores
isidentical to the 2nd connector type shown below.
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S
Connecton for predecessor 1
reception =
ransrission \

Pressring

Connection for successor

reosption

FO-connector without crimp-type assembly

HP order no.: HFBR-4531
Advantages. no special tool required. This shell of thistype of plug is
provided with an integrated strain relief. The fiber optic cableis clamped
securely when you clip the two sections of the shell together.

This system can be used to prepare ssimplex and duplex plugs. You can
assemble asimplex plug by clipping the two sections of a shell together and
aduplex plug by clipping two plugs together.

Disadvantages. no protection against polarity reversal.

These plugs can be inserted in two positions. Please check the polarity

when you have turned on the power. The light emitting fiber isthe fiber for
reception.

Assembling a plug:
2 complete plugs are required to assemble a duplex plug. Separate the two
cores for adistance of app. 5¢cm. Separate the two cores for a distance of
app. 5 cm. Use a stripper to remove the protection cover so that app. 7 mm

of thefiber isvisible.

Insert the two cores into the plug so that the ends of the fiber optic cable
protrude at the front. Keep an eye on the polarity of the cores (s.a.).
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Connedon for predeasssor Connedon for predeasssor
rarsmesion I rarsmesion I

Connection for succeasor Connection for succeasor

transmission transmission

] —

) — I

recepion I

Cutting and polishing the ends of the FO cable

Cut protruding fiber using aknife so that app. 1.5 mm are till visible. Polish
the endsto aflat surface using the HP polishing set (HP order no..HFBR-
4593).

Insert the plug into the polishing tool and polish the fiber to achieve a plane
surface as shown in the figure. The instructions that are included with the
set contain a detailed description of the required procedure.

Cutting and palishing the ends of the FO cdble
£

P dlishing
toal

Abrosive
paper
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Example of a Profibus network

One CPU and multiple master interfaces
The CPU must have a short cycle time to ensure that the data from slave no.
5 (on theright) are always up to date. Thistype of structureis only suitable
when the data from slaves on the slow trunk (on the left) isnot critical.
These locations should therefore not be connected to modules that are able
toissuealarms.

cruwith |
snort eycletime | CPU | 1M 208
1.2,
3.4
slow due fothe large number of —_—
Interfaces, l.e. fransfered aota s subject to fast upcates
not dways up to dde For short CPU cycletimes the data

of IM-interfaceno. 5 is always up fodde.

IM 253 | |

IM 253 | | |
D Inputioutput periphery

D Input/outpur periphery

M 253 | | |

H Input/output periphery

IM 253 | |

D Input/output periphery

IM 253 | |

D Input/output periphery
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Multi master system
Multiple master interfaces on a single busin conjunction with anumber of

slaves:
CPU IM 208 CPU IM 208
13 2.4
IM 253 | | | IM 253 | ‘
Input/output periphery Input/outout periphery
1 | 4
P I v | ]|
J Input/output periphery } Input/output periphery
2 ‘ ‘ | 5 ‘ ‘ ‘

Expension options
IM 208 - master only by mearns of electical connections
- slaves by means of eledicd or optiod comedtions

Input/output peri phery

Expansion ogtions
- master only by means of eledicd comectons
- slaves by meons of electricol or ogfical cannections
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Optical Profibus

Combination of optical and electrical Profibus

In acombined fiber optical Profibus systems only asingle converter (OLP)
may be installed between any two masters!

CPU

IM 208

!

1.2,
3.4

IM 253

Il

Input/output periphery

IM 253

Il

Input/output periphery

IM 253

Il

Input/output periphery

IM 253

Il

s

Input/output periphery

Ex pansion options

- slaves optical

- slaves eledric

Linkedto other mest ers via optical

or electrical links (by means of an opticad

link plug)is NOT permitte d!
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CPU

®

Bus connector RS 485
This bus conrector s provided o allow

connection of an opticd (via OLP) or eledrical

device fothe Profibus line.

OLP Opticd Link Plug

Th e OLP provides the interfacebetween
the optcal andthe electrical

Profibus network.

Th e cawerter is bi-drectiona

Input/outout periphery

IM 253

Input/outout periphery

2 ‘ ‘

IM 253

Input/output periphery

Expandable by:
- master - only electrical
- slaves - electrical

IM 253 |

Inpuf/output periphery

This connectfion must only
be used for electrical or optica
connections to sl aves!

IM 253

Input/outout periphery
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Commissioning

Overview
» Assemble your Profibus system.
 Configure your master system.
 Transfer the configuration into your master.
» Connect the Profibus cable to the coupler.
 Turn the power supply on.

Installation

Assemble your Profibus system using the required modules.

Every Profibus slave coupler has an internal power supply. This power
supply requiresan external 24V power supply. In addition to the circuitry
of the bus coupler the supply voltage is also used to power any modules
connected to the back panel bus.

Profibus and back panel bus are galvanically isolated.

Addressing
Adjust the address of every Profibus slave module as required.

Configuration in the master system

Configure your Profibus master in your master system. You can use the
WIinNCS of Advantech for this purpose.

Transferring your project

A number of different transfer methods are employed due to the fact that a
number of different hardware versions of the Advantech Profibus master
modules exist. These transfer methods are described in the master configu-
ration guide for the respective hardware version.

Connecting a system by means of Profibus

In asystem with more than two stations all stationsarewired in parallel. For
this reason the bus cable must be connected as an uninterrupted loop.

You must alwayskeep an eyeon thecorrect polarity!
Note!

To prevent reflections and associated communication problems the bus
cable must always be terminated with its characteristic impedance!
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Start-up behavior

IM 208 - Master
When the IM 208 interface is connected to a supply (Power On) the
configuration datais read from the memory card, verified and stored into the
internal RAM of thelM 208.

At power on the master will automatically changeto RUN modeif the
operating mode selector is set to RUN and if the parameters are acceptable.
In RUN modethe LED’s RN and DE are on. When all the configured slaves
have become availablein the dataexchange the ER-LED is extinguished.

In STOP mode the outputs of the allocated slaves will be set to O if the
parametersare valid. Although no communicationswill take place, the
master will remain active on the bus using current bus parameters and
occupying the allocated bus address. To release the address the Profibus
plug must beremoved fromthe M 208 interface.

IM 253 - slave
After power on the Profibus coupler executes a self test. Thistest checks
the couplersinternal functions and the communications via the back panel
bus.

When the bus coupler has been initialized properly its status is set to
“READY".

When the statusis READY the slave receives the parameters that are
located in the master and that were previously configured. When the
parameters have been validated the status of the slave changes to “Data
Exchange’ DE.

The DE-LED isturned on when the modul eis communicating. Should
communication errors occur on the back panel bus the Profibus coupler will
be placed in STOP mode and it will be re-started after app. 2 seconds. The
RD-LED blinkswhen the test has returned a positive result.
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Using the diagnostic LED’s

Thefollowing example showsthe reaction of the LED’sfor different types
of network interruption.

Master

[
[
—

7~

all

Slave 1

YO

(@7

Slave 2

Interruption at position A
The Profibus has an open circuit.

Interruption at position B
Communications via the back panel bus has been interrupted.

LED slave 1 ﬁf’;‘rtr'ggtl‘g LED slave 2 'frf’tfe'rtr'ﬁgtf’;
LED A B LED A B
RD blinks off RD blinks on
ER off on ER off off
DE off off DE off on
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Example - ADAM-8000 with Profibus under WinNCS

Problem

Thefollowing example describes the configuration of aADAM-8000 by
means of WinNCS. The system must consist of centralized and decentral-
ized peripherals. The decentralized peripheral s should be linked by means of
Profibus.

The contents of a counter that is generated in the centralized periphery
must be transferred to the decentralized peripherals viathe Profibuslink for
output via an output module.

This example employs output byte 16 for the transfer of the counter value.
Note!

You can also find thisexamplein the HB91 “ Advantech Component
Library -ACL” manual that also contains adescription of WinNCS.

Thisproblem can bedivided intothefollowing section:
 Configuration of the centralized periphery (Profibus-Master IM 208 DP)

 Configuration of the decentralized periphery (Profibus-Slave IM 253 DP
with I/O modules)

 Exporting the configuration as 2bf-file

« Installing the Profibus mapping in the CPU 21x by means of the 2bf-file.
 Transferring the 2bf-fileinto the Profibus master

 Transferring the s5d-fileas DB1 into the CPU

« Creating the counter program and transferring it to the CPU 24x

¢ Creatinglabels

System requirements
Minimum requirementsfor the ADAM-8000 modules
o CPU24x
* |M 208 DP Profibus master
* IM 253 DPProfibussave
* at least one output module
Softwar etoolsrequired
* WINNCS
» SIPEXE (contained inWinNCS)
» SPSprogramming package, e.g. the Advantech MC5
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System structure Crra——

cPU 24x

drectly instdled periphera modules

El6 | A9 E128/
A128

L]
1M 208 H ois |pos |er 240 CPU with IM 208 moster Inferface ond T T—

SM221| 5M222 | 5M 240

Configuration of the decentralized periphery (Profibus)

= 5 5
Gl o i L
i, ‘wal
AR ¥ Lire

IM 253 |cp Dt 8 Profious-DP slave
€7 240) DOB | OB foosra with preipherd modules

nstdled
Elo | a6 | w17 | Al8
A40

SM240 |sM 222 [sM222 [sm 222

upto 124 oddtiond DP slaves con be installed hlml m | . |

1.

Start WInNCS and create a new project file for the "Profibus” function by clicking on File >
create/open.

If you have not yet done so, use to .ﬂ insert a Profibus function group into the
network window and click [Accept] in the parameter box.

Use E to insert a Profibus host/master into the network window and specify the
Profibus address of your master in the parameter window.

Insert a Profibus slave into the network window by means of ﬂ . Enter the
Profibus address, the family “I/O” and the station type “DP200V” into the parameter window
and click [Accept]

Use _m to define the configuration of every peripheral module starting with the
CP240 module “240-1BA00". You can select automatic addressing for the periphery by
clicking [Auto]. For intelligent modules like the CP240 the configurable parameters will be
displayed.

Define the configuration for the output module “ADAM 8222-1BF00” that must output the
counter using the o-addr. 16.

Configure the remaining two modules “ADAM 8222-1BF00” and “ADAM 8222-1HF00” by
means of the auto-addressing function.

Activate the Profibus function group in the network window. Click on the “Busparameter” tab
in the parameter window. Select the required baud-rate and click [calculate]. The bus
parameters will be calculated - [Accept] these.

The bus parameters must be re-calculated with every change of the module configuration!

Activate the master-level in the network window and export your project into a 2bf-file.

Transfer your 2bf-file into the Profibus master by means of the SIP-tool that is supplied.
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Configuration of the centralized periphery (CPU 24x)

9. | Select the “ADAM-8000" functionality in Tools > ADAM-8000.

10. ﬁ]
Insert a ADAM-8000 function group in the network window by means of and click
[Accept] in the parameter window.

11.
Insert a CPU 24x in the network window by means of

12. E
Use to define the configuration of every peripheral module starting with the
Profibus master “ADAM 8208-1DP00". As DP-master you enter the 2bf-file that you have
exported above.
Your Profibus together with the decentralized periphery is included as a representation of
this module. Under [Map] this is displayed as the blue area.
At this point you must configure the remaining ADAM-8000 modules as described in 5.,
“ADAM 8221-1BF.., “ADAM 8222-1HF00” and “ADAM 8240-1BA00".

13, ﬁ
Activate the CPU-level in the network window and click on export. Export your
ADAM-8000 configuration into the default file db1@@ @st.s5d. This s5d-file contains the
DBL1 that you can transfer to your CPU by means of the available programs like, for
instance MC5 of Advantech.

Creating and printing labels

14. | Activate the module level in the network window and open the “Label” tab ("Etikett”). Here
you can define up to 9 lines of text. For most modules the respective operands are provided
as defaults in accordance with the configuration - however, these may be overwritten. Once
you have completed the edits click on [Accept].

15. | Activate the option "Labels” ("Etiketten”) in File > Print options.

16. | When you have opened the network window of one of the module levels the page view will
display the labels of all the modules of the selected level.

17. | Insert the tractor-feed label forms that are available from Advantech into your printer (order
no.: Advantech 292-1XY10).

18. B
Use the print button in the page view to print the labels displayed above

PLC program with counter

FBL: 8L

L AB16 SPA FB1
I 1

T AB16
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Technical data

Profibus-DP master

IM 208 DP

Electrical data Advantech ADAM 8208-1DP01
Power supply via back panel bus

Current consumption 380mA max.

Isolation 500 V,.

Status indicators via LED’s on the front
Connections/interfaces 9-pin D-type socket Profibus connecto

Profibus interface

Connection 9-pin D-type socket

Linear bus, active bus terminator at both ends, radial lines are

Network topology permitted

Screened twisted pair cable, under certain conditions

Medium unscreened lines are permitted.
Data transfer rate 9,6 kBaud to 12 MBaud
Total length 100 m without repeaters for 12 MBaud, 1000 m with repeaters

32 stations in any segment without repeaters. Extendible to 126

Max. no. of stations . )
stations when using repeaters

Combination with peripheral modules

max. no of slaves 125
max. no. of input bytes 256
max. no. of output bytes 25

Dimensions and weight

Dimensions (WxHxD) in mm 25,4x76x76

Weight 110
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IM 208 DPO

Electrical data

Advantech ADAM 8208-2DP10

Power supply

via rear panel bus

Current consumption

max. 380 mA

Isolation

500V,

Status indicator

via LED’s located on the front

Connections/interfaces

4-pole socket for fibre optic cable Profibus interfac

Profibus interface

Connection 4-port socket for fibre optic cable
Network topology Linear structure with dual FO cable, no bus terminator required
Medium dual-core fibre optic cable

Data transfer rate

12 MBaud

Total length

max. 50 m between stations

Max. no. of stations

126 stations incl. Master

Combination with peripheral modules

max. no of slaves 125

max. no. of input bytes 256

max. no. of output bytes 25
Dimensions and weight

Dimensions (WxHxD) in mm 50,8 x 76 x 76
Weight 110
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Profibus-DP-Slave

IM 253 DP

Electrical data

Advantech ADAM 8253-1DP00

Power supply 24 V., from ext. power supply connected to front
Current consumption 1A max.
Isolation =500V,

Status indicator

via LED'’s on the front

Connections/interfaces

9-pin D-type socket Profibus connecto

Profibus interface

Connection 9-pin D-type socket
Linear bus, active bus terminator at both ends, radial lines are
Network topology )
permitted.
. Screened twisted pair cable, under certain conditions
Medium

unscreened lines are permitted.

Data transfer rate

9, 6 kBaud to 12 MB aud (automatic adjustment)

Total length

100 m without repeaters for 12 MBaud; 1000 m with repeaters

Max. no. of stations

32 stations in any segment without repeaters. Extendible to 126
stations when using repeaters

Diagnostic functions

Standard diagnostics

The last 100 results are stored in Flash-ROM together with a
time stamp. This data is accessible by means of a special tool
and a cable.

Extended diagnostics

Combination with peripheral modules

max. no of modules 32

max. no. of digitals 32

max. no of analogs 16
Dimensions and weight

Dimensions (WxHxD) in mm 25,4x 76 x 76
Weight 80g
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IM 253 DPO

Electrical data

Advantech ADAM 8253-1DP10

Power supply 24 V., from ext. power supply connected to front
Current consumption 1 A max.
Isolation 2500V,

Status indicator

via LED'’s on the front

Connections/interfaces

9-pin D-type socket Profibus connecto

Profibus interface

Connection 4-port socket for fibre optic cable
Network topology Linear structure with dual FO cable, no bus terminator required
Medium dual-core fibre optic cable

Data transfer rate

12 MBaud

Total length

max. 50 m between stations

Max. no. of stations

126 stations incl. Master

Diagnostic functions

Standard diagnostics

The last 100 results are stored in Flash-ROM together with a
time stamp. This data is accessible by means of a special tool
and a cable.

Extended diagnostics

Combination with peripheral modules

max. no of modules 32

max. no. of digitals 32

max. no of analogs 16
Dimensions and weight

Dimensions (WxHxD) in mm 25,4x76x 76
Weight 80g
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Profibus-DP-slave combination module

IM 253 DP DO 24xDC24V

Electrical data

Advantech ADAM 8253-2DP20

Power supply

24 V__, from ext. power supply connected to front

DC!

Current consumption

5 A max.

Profibus interface

Connection 9-pin D-type socket
Network topology Linear bus, active bus terminator at both ends.

. Screened twisted pair cable, under certain conditions
Medium

unscreened lines are permitted.

Data transfer rate

9, 6 kBaud to 12 MBaud (automatic adjustment)

Total length

100 m without repeaters for 12 MB aud; 1000 m with repeaters

Max. no of stations

32 stations in any segment without repeaters. Extendible to 126
stations when using repeaters.

Status indicator

via LED’s on the front

Combination with peripheral modules

max. no of modules 32
max. digital /O’s 32
max. analog I/O’s 16
Output unit

Number of outputs 24

Rated load voltage

24 V. (18...35 V) supplied internally via Profibus coupler

Output current per channel

1 A (total current must not exceed 4 A)

Status indicator

Power (PW) fuse OK, Error (ER) short circuit, overload

Programming data

Output data

4 Byte (3 bytes are used)

Dimensions and weight

Dimensions (WxHxD) in mm

50,8 x 76 x 76

Weight

1509
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CAN-Bus CANopen

Overview

This chapter contains the description of the Advantech CANopen slave.
The introduction to the system is followed by the description of the
module. Another section of this chapter concerns CAN-Bus applications
for the module. This section describes the message structure and the
configuration of the module by means of examples. An extensive set of
examples and an overview of the different module identifiersaswell asthe
technical data conclude the chapter.

Below followsadescription of ;

CAN-Busprinciples
The Advantech CANopen dave
The Baudrate and Module-1D settings

Application of the CANopen slave on the CAN-Bus with amessage
description

Configuration examples
Overview of themoduleidentifiers
Technical data

Ordering details

Order number Description

ADAM 8253-1CA00 CAN-Bus CANopen Slav
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System overview

You can use the Advantech CAN-Bus coupler to link up to 32 modul es (of
40 bytes each) of your ADAM-8000 periphery with CANopen.

A single CAN-Bus coupler is currently available from Advantech.

p——
-?3

IM 253 CAN

RTRATNESEN

=23
on [3[)
ES =S

DC24V g‘g
7
7

+H 10N
-l 02
it

ADAM 8253-1CA00

Ordering details

Order number Description

ADAM 8253-1CA00 CAN-Bus CANopen Slav
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Principles

General

CAN-B (control areanetwork) isan international standard for open fieldbus
systemsintended for building, manufacturing and process automation
applications that was originally designed for automotive applications. Due
to its extensive error detection facilitiesthe CAN bus system is regarded as
the most secure bus system. It has aresidual error probability of less than
4,7 x 10™. Bad messages are flagged and retransmitted automatically.

In contrast to Profibus and Interbus-S, the CAL-level-7-protocol
(CAL=CAN application layer) definesvariouslevel-7 user profilesfor the
CAN bus. CANopen isastandard user profile defined by the CiA CANin
Automation association.

CANopen

CANopenisauser profilefor industrial real-time systems, whichiscurrent-
ly supported by alarge number of manufacturers. CANopen was published
under the heading of DS-301 by the CAN in Automation association (C.i.A).
The communication specifications DS-301 define standardsfor CAN
devices. These specifications mean that the equipment supplied by
different manufacturersisinterchangeable. The compatibility of the
equipment is further enhanced by the equipment specification DS-401 that
defines standards for the technical data and process data of the equipment.
DS-401 contains the standards for digital and analog input/output modules.

CANopen comprises acommunication profile that defines the objects that
must be used for the transfer of certain data aswell as the device profiles
that specify the type of data that must be transferred by means of other
objects.

The CANopen communication profile is based upon an object directory that
issimilar to the profile used by Profibus. The communication profile DS-301
defines two standard objects as well as a humber of special objects:

* Process data objects (PDO)
PDO’sare used for real-time datatransfers

 Servicedataobjects(SDO)
SDO'’s provide access to the object directory for read and write opera-
tions
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Communication medium

CAN isbased on alinear bus topology. You can use router nodes to
construct anetwork. The number of devices per network isonly limited by
the performance of the bus driver modules.

The maximum distance covered by the network is determined by the
runtimes of the signals. This means that adata rate of 1 Mbaud limitsthe
network to 40m and 80 kBaud limitsthe network to 2000m.

The CAN-Bus communication medium employs ascreened three-core cable
(optionally afive-core). The CAN-Bus operates by means of differential
voltages. For thisreason it isless sensitive to external interference than a
pure voltage or current based interface. The network must be configured as
aseria bus, which isterminated by a120 termination resistor.

Your VIPA CAN bus coupler contains a 9-pin socket. You must usethis
socket to connect the CAN bus coupler as a slave directly to your CAN bus
network.

All devices on the network use the same Baud rate.

Due to the bus structure of the network it is possible to connect or discon-
nect any station without interruption to the system. It is therefore also
possible to commission a system in various stages. Extensions to the
system do not affect the operational stations. Defective stations or new
stations are recognized automatically.

Bus access method

Bus access methods are commonly divided into controlled (deterministic)
and uncontrolled (random) bus access systems.

CAN employsaCarrier-Sense Multiple Access (CSMA) method, i.e. all
stations have the same right to access the bus as long as the busis not in
use (random bus access).

Data communications is message related and not station related. Every
message contains a unique identifier, which also defines the priority of the
message. At any instance only one station can occupy the bus for a
message.

CAN bus access control is performed by means of a collision-free, bit-based
arbitration algorithm. Collision-free meansthat the final winner of the
arbitration process does not have to repeat his message. The station with
the highest priority is sel ected automatically when more than one station
accesses the bus simultaneously. Any station that is has information to
send will delay the transmission if it detects that the busis occupied.
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Bus coupler CANopen

Construction

Components

LED's

IM 253 CAN [1]  LED status indicators

[2] CAN-Bus socket
[3] Address or. Baudrate

selector
T2 [4] Connector for an externd
24V supply
T3
DC24v
A0,
ws LT ]2

617

ADAM 8253-1CA00

The module is equipped with three LED’s for diagnostic purposes. The
following table shows how the diagnostic LED’s are used along with the
respective colors.

Nam | Color |Description

PW | yellow |Indicates that the supply voltage is available.

ER red On when an error was detected in the back panel bus
communications.
Blinks at 1 Hz when the self-test was positive and the initialization

RD | green |was OK.
Is turned on when data is being communicated via the VBUS.
Off the self-test was positive and the initialization was OK.

BA cllow Blinks at 1 Hz when the status is “Pre-operational”.

Y Is turned on when the status is “Operational”.

Blinks at 10 Hz when the status is “Prepared”.
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Status indicator as a combination of LED’s

Various combinations of the LED’s indicate the different operating statuses:
Error during RAM or EEPROM initialization

PW on
ERon

RD on
BA on

PW on

ERblinks1Hz
RD blinks1Hz
BA blinks1 Hz

PW on

ERblinks10Hz
RD blinks10Hz
BA blinks10Hz

PW on

ER off

RD blinks1Hz
BA off

OXOO XMXEO XXEO @BOmO

9-pin D-type socket

Baudrate setting activated

Error inthe CAN Baudrate setting

Module ID-setting activated

The Advantech CAN-Bus coupler is connected to the CAN-Bus system by

means of a 9-pin socket.

Thefollowing diagram shows the pin assignment for the interface

(s
Oa
(s
2

N O .

\J

Pin Assignment
1 n.c.
2 CAN | ow
3 CAN ground
4 n.c.
5 n.c.
6 optional ground
7 CAN high
8 n.c.
9 optional pos. supply
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Address selector for Baudrate and module-ID
The address selector is used to specify the module-ID as well asthe CAN
Baud rate.

For details please refer to the section under the heading “Baudrate and
Module-ID settings“ in this chapter.

Power supply

The CAN-bus coupler is equipped with an internal power supply. This
power supply requires an external supply of 24V DC. In addition to the
internal circuitry of the bus coupler the supply voltage is also used to
power any devices connected to the back panel bus. Please note that the
maximum current availablefor the back panel busfromtheinternal power
supply islimited to 3A.

CAN-Bus and back panel bus areisolated from each other.

CAN-Bus wiring
The CAN-Bus communication medium busis ascreened three-core cable.

Master-Interface Slave-Interface
Shield
‘ B 7
CAN high - CAN high
1120 m )
CAN low ; CAN low
! /,‘ 3
CAN Ground Tt CAN Ground
CANGround |+ Do not mnned

Line termination

All stations on systems having more than two stations are wired in parallel.
This means that the bus cable must be looped from station to station
without interruptions.

Note!
The end of the bus cable must be terminated with 2120 termination
resistor to prevent reflections and the associated communication errors!
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Block diagram

Thefollowing block diagram shows the hardware structure of the bus
coupler and theinternal communications:

galvanic isolation
(by means of optocouplers and
DC/DC converter)

CAN Transceiver

SE

CANopen-Bus

Data
Exchange
Controller
[%2]
>
£
Reset EPROM ]
)
Error =
c
]
(]
o
Q
=
BA
‘ Microcontroller
@ Voltage Reset
@ monitoring
Address
selector
ADAM-8000
interface circuitry
Power
Power supply
24V [ 5V
24V +5V ADAM-8000
(terminals) back p anel bus
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Baudrate and module-ID settings

You have the option to specify the baudrate and the module-1D by setting
the address selector to 00 within a period of 10s after you have turned the
power on.

The selected settings are saved permanently in an EEPROM and can be
changed at any time by means of the procedure shown above.

Specifying the Baudrate by means of the address selector
* Set the address selector to 00.
« Turn on the power to the CAN-Bus coupler

TheLED'sER, RD, and BA will blink at afrequency of 1Hz. For aperiod of
5syou can now enter the CAN-Baudrate means of the address selector :

Address selector | CAN-Baudrate max. guar. bus distance

= “00” 1 Mbaud 25m

‘01" 500 kBaud 100 m
O ] “02” 250 kBaud 250 m
E=lEs “03” 125 kBaud 500 m

“04” 100 kBaud 600 m

“05” 50 kBaud 1000 m

“06” 20 kBaud 2500 m

‘07" 10 kBaud 5000 m

“08” 800 kBaud 50 m

After 5 seconds the selected CAN-Baudrate is saved in the EEPROM.

Module-ID selection

LED’sER and BA areturned off and thered RD-LED continuesto blink.
At this point you have 5s to enter the required module-1D.

« Definethemodule-1D in arange between 01....99 by means of the
address selection switch. Every module-ID may only exist once on the
bus. The module-ID must be defined before the bus coupler isturned
on.

The entered module-1D’s are accepted when a period of 5s has expired after
which the bus coupler returnsto the normal operating mode (status. “Pre-
Operationa”).

3-10

ADAM 8000 Series User's Manual



Chapter 3

Baudrate selection by an SDO-write operation

You can also modify the CAN-Baudrate by means of an SDO-Write opera
tion to the abject “2001h”. The entered value is used as the CAN-Baudrate
when the bus coupler has been RESET. This method is amost convenient
when you must change the CAN-Baudrate of al the bus couplers of a
system from acentral CAN-terminal. The bus couplers use the programmed
Baudrate when the system has been RESET.

Message structure
All CANopen messages have the following structure:

Identifier
Byte Bit 7 ... Bit O
1 Bit 3 ... Bit 0: most significant 4 bits of the module-ID
Bit 7 ... Bit 4: CANopen function code
Bit 3 ... Bit O: data length code (DLC)
Bit 4: RTR-Bit:  0: no data (request code)
2 - :
1: data available
Bit 7 ... Bit 5: Least significant 3 bits of the module-ID
Data
Byte Bit 7 ... Bit O
3..10 Data

An additional division of the 2-byte identifier into function portion and a
module-1D givesthe difference between thisand alevel 2 message. The
function determines the type of message (object) and the module-1D
addresses the receiver.

CANopen devices exchange datain the form of objects. The CANopen
communication profile definestwo different object typesaswell asa
number of special objects.

The VIPA CAN-Bus coupler supports the following objects:
* 5transmit PDO’s
* 5receivePDO’s
» 2standard SDO's
* 1 emergency object
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« 1 network management object NMT
* node guarding

Every object is associated with afunction code. You can obtain the required
function code from the following table.

CANopen function codes

The following table lists the defined CANopen objects and function codes
that are supported by the Advantech CAN-Bus coupler:

Function
Object code Receiver Definition Functio

(4 bits)
NMT 0000 Broadcast CiA DS-301 Network managem
EMERGENCY 0001 Master CiA DS-301 Error message
PDO1S2M 0011 Master, Slave (RTR) |CiA DS-301 Digital input data
PDO1M2S 0100 Slave CiA DS-301 Digital output data
PDO2S2M 0101 Master, Slave (RTR) |CiA DS-301 Analog input data
PDO2M2S 0110 Slave CiA DS-301 Analog output data 1
PDO3S2M 0111 Master, Slave (RTR) |Application spec. [D o. a input data
PDO3M2S 1000 Slave Application spec. |D o. a input data
PDO4S2M 1001 Master, Slave (RTR) |Application spec. [D o. a input data
PDO4M2S 1010 Slave Application spec. |D o. a input data
PDO5S2M 1101 Master, Slave (RTR) |Application spec. D o. a input data
PDO5M2S 1111 Slave Application spec. |D o. a input data 4
SDO1S2M 1011 Master CiA DS-301 Configuration data
SDO1M2S 1100 Slave CiA DS-301 Configuration data
Node Guarding (1110 Master, Slave (RTR) |CiA DS-301 Module monitorin

A detailed description of the structure and the contents of these objectsis
availablein“CiA Communication Profile DS-301 Version 3.0" and “ CiA
DeviceProfilefor I/O-ModulesDPS 401 Version 1.4".

CANopen object PDO’s

5 process data objects (PDO) are available for the exchange of process data
communications. Every PDO consists of amaximum of 8 databytes. The
transfer of PDO’sis not verified by means of acknowledgments sincethe
CAN protocol guarantees the transfer.

5transmit PDO’sare availablefor input dataand 5 receive PDO'sarefor
output data. Every PDO has communication and mapping parameters that

the user may change and save viathe bus.
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Below followsalist of the COB-identifier sfor the receive and the send
PDO-transfer that are pre-set after boot-up. The transmission typein the
object directory (indices0x1400-0x1404 and Ox1800-0x 1804, subindex 0x02) is
preset to asynchronous, event controlled (= OxFF). The EVENT-timer (value
* 1ms) can be used to transfer the PDO’s on acyclic basis.

Send PDO's
Send PDO-COB-ID’s(inputs):
0x180+ module-1D: PDO1S2M digitdl (DS-301)
0x280+ module-1D: PDO2S2M analog (DS-301)

0x380+ module-ID: PDO3S2M digital or analog

(depending on the installed 1/O modules)
0x480+ module-ID: PDO4S2M digital or analog

(depending on the installed I/O modules)
0x680+ module-ID: PDO5S2M digital or analog

(depending on the installed I/O modules)
Depending on the module configuration, PDO’'s3to 5 are dynamically
distributed amongst the digital inputs and analog inputs if it is necessary to
transfer more than 8 bytes of digital or analog input data.
In this case the digital inputs are allocated first and the analog inputs are
assigned to the most significant PDO’s. It is not possible to assign a
combination of digital and analog inputsto asingle PDO.
The number of alocated input data bytes per I/O-moduleis shown in the
table containing the module overview (refer to appendix).

Sample I/O module complement

Herefollowsan example of the |/O-modul e alocation to explain how the
PDO input bytes are assigned to the respective 1/O-modules.

Plug-in location no.: 0 1 2 3 4 5 6 7 8 9
Module type CBA,\\;\I DI8 | DI32 | AO4 | D032 DIO16| Al4 | FM250| DI8 | DI
Number of bytes DI - 1 4 - - 2 - - 1 1
Number of bytes Al - - - - - - 8 8
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In this example the input bytes of the I/O-modul es were assigned to the
input PDO'sasfollows:

PDO-Type |Length| Typ |Byte O Byte 1| Byte 2| Byte 3|Byte 4| Byte 5| Byte 6| Byte

DI8 DI32 | DI32 | DI32 | DI32 | DIO16| DIO16| DI8

PDO1S2M 8 Dig. | locat. | locat. | locat. | locat. | locat. | locat. | locat. | locat.
wqn an am wom an g wgn “g
Al4 Al4 Al4 Al4 Al4 Al4 Al4 Al4

PDO2S2M 8 Analog| locat. | locat. | locat. | locat. | locat. | locat. | locat. | locat.
“G" g g “G" g g “G" “6
DI8

PDO3S2M 1 Dig. | locat.

9

FM250| FM250| FM250 | FM250| FM250 [ FM250| FM250 | FM250
PDO4S2M 8 Analog| locat. | locat. | locat. | locat. | locat. | locat. | locat. | locat.
wpn wn wqn wpn wn g wpn p

PDO5S2M | notvali

Receive PDO'’s

Receive PDO-COB-IDs (outputs):

0x200+ module-1D: PDO1M2Sdigitd (DS-301)
0x300+ module-ID: PDO2M2Sandog (DS-301)
0x400 + module-1D: PDO3M2S

0x500 + module-1D: PDO4AM2S

0x780 + module-1D: PDO5M2S

Depending on the modul e configuration, PDO’s 3to 5 are distributed
amongst the digital inputs and analog inputsiif it is necessary to transfer
more than 8 bytes of digital or analog input data. In this case the digital
inputs are allocated first and the analog inputs are assigned to the most
significant PDO’s. It is hot possible to assign a combination of digital and
analog inputsto asingle PDO.

The number of allocated input data bytes per I/O-moduleis shown in the
table containing the module overview (refer to appendix).

The above example of the 1/O-module allocation will be used in thefollow-
ing example to explain how the PDO output bytes are assigned to the
respective l/O-modules.
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Samplel/O-module complement:

Plug-in location no.: 0 1 2 3 4 5 6 7 8 9
Module type CBA,\\;\I DI8 | DI32 | AO4 | D032| DIO16| Al4 [FM250| DI8 | DI
Number of bytes DI - - - - 4 2 - - - -
Number of bytes Al - - - 8 - - - 10 - -

In this exampl e the output bytes of the 1/0-modules are assigned as follows
to the output PDO’s:

PDO-Type |Length| Typ |Byte O| Byte 1| Byte 2| Byte 3| Byte 4| Byte 5
DO32| DO32 | DO32 | DO32 | DO16 | DO16
PDO1M2S 6 Dig. | locat. | locat. | locat. | locat. | locat. | locat.

g g g g g g

AO4 | AO4 | AO4 | AD4 | AO4 | AD4 | AO4 | AO4
PDO2M2S 8 Analog| locat. | locat. | locat. | locat. | locat. | locat. | locat. | locat.

ngn ngn ngn ngn ngn ngn ngn ngn
FM250| FM250| FM250| FM250| FM250| FM250( FM250| FM250

Byte 6| Byte

PDO3M2S 8 Analog| locat. | locat. | locat. | locat. | locat. | locat. | locat. | locat.
g wn wn g wn wn g g
FM250( FM250

PDO4M2S 2 Analog| locat. | locat.
g wn

PDO5M2S | notvali
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Service-data-objects SDO’s

The Service-Data-Object (SDO) is used for accessesto the abject directory.
You can use the SDO to read from or to write to the object directory. The
CAL level-7 protocol containsthe specificationsfor the Multiplexed-
Domain-Transfer-Protocol that is used by the SDO’s. You may usethis
protocol to transfer any amount of data. During the transfer the messages
may be divided amongst a number of CAN-messages, each one with the
sameidentifier (segmentation).
4 or 8 bytes of thefirst CAN message for the SDO contain protocol informa-
tion. Only asingle CAN messageis required to access object directory
entries with alength of four bytes or less. Where the length exceeds 4 bytes
the transfer is segmented. Every additional segment of an SDO contains up
to 7 bytes of user data. The last byte is provided with an ending label.
SDO'sare acknowledged, i.e. the reception of every messageisacknowl-
edged.
The COB identifiers provided for read and write access are:

¢ Receive-SDO: 600h + module-ID

¢ Transmit-SDO: 580h + module-ID

The object directory (cal_obj.c) contains the following entries (according to

DS301):
Variable-address Contents
0020h PDO Communication Parameter Record
0021h Digital-PDO Mapping Parameter Record
0040h Pre-defined Error Field Record
0041h Digital-16-Bit-PDOInOut Types Record
0042h Analog-PDOInOut Types Record
0043h Counter-PDOINnOut Types Record
0044h Analog-PDOInput Interrupt Types Record
0045h Counter-PDOParameter Types Record
0046h Counter-PDOlInput Interrupt Types Record
1000h Device type
1001h Error Register
1003h Error field
1004h Number of PDO’s that are supported
1008h Manufacturers name (“IMCA”)
1009h Hardware version (4.00)
100Ah Software version (2.03)
100Bh Node address
100Ch Guard Time
100Dh Life Time Factor
100Eh Node Guarding Identifie

3-16 ADAM 8000 Series User's Manual



Chapter 3

1014h

Emergency COB-ID

1017h

Heartbeat Producer Time (Value * 1ms)

1018h

Device identification

Index 0: number of elements (permanently set to 4)
Index 1: vendor-ID (OXAFFEAFFEhex)

Index 2: hardware revision level (0x04hex)

Index 3: software revision level (0x23hex)

Index 4: date (OXDDMMYYYYhex)

1027h

Module list
Index 0: number of modules that were installed
Index 1..32: module identifier of the installed modules

1400h to 1404h

Communication parameter for receive-PDO’s
Index O: number of entries (preset to 2)

Index 1: COB-ID

Index 2: transmission type (preset to OxFFhex)

1600h to 1604h

Mapping parameter for receive PDO’s (variable mapping was not
implemented)

1800h to 1804h

Communication parameter for send-PDO’s

Index 0: number of entries (preset to 5)

Index 1: COB-ID

Index 2: transmission type (preset to OxFFhex)
Index 3: inhibit time (as of software revision 2.03)
Index 5: event time (as of software revision 2.03)

1A00h to 1A04h

Mapping parameter for receive PDO’s (variable mapping was not
implemented

2001h

Sub-index 0: CAN-Baudrate setting

2100h

Sub-index 0: erase EEPROM, after a RESET the bus coupler starts with the

default values.

3001h

Analog parameter data for analog module 1

Sub-index 0: number of analog parameter data entries (inputs o. outputs) per

analog module

Sub-indices 1...4: 2 words of analog parameter data per sub-index Every
sub-index consists of 2 data words. Here you enter your parameter bytes.
Every analog input and analog output module has 16 bytes of parameter

data, i.e. it occupies 4 sub-indices, e.g.:

the first analog module is AO4 x 12-Bit and must be configured for +/- 10

Volt operation:

Sub-index 1: 0x40 0x00 0x01 0x01
Sub-index 2: 0x01 0x01 0x00 0x00
Sub-index 3: 0x00 0x00 0x00 0x00
Sub-index 4: 0x00 0x00 0x00 0x00

3002h

Analog parameter data for 2. analog modul

Sub-index 0: number of analog parameter data items (inputs o. outputs)

per analog module

Sub-indices 1...4: 2 words of analog parameter data per sub-index

For an example refer to 3001h

3003h

Analog parameter data for 3. analog modul

Sub-index 0: number of analog parameter data items (inputs o. outputs)

per analog module

Sub-indices 1...4: 2 words of analog parameter data per sub-index

For an example refer to 3001h

Chapter 3 CAN-Bus CANopen
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3004h X

Analog parameter data for 4. analog module
Sub-index 0: number of analog parameter data items (inputs o. outputs)
per analog module
Sub-indices 1...4: 2 words of analog parameter data per sub-index
For an example refer to 3001h

3005h X

Analog parameter data for 5. analog module
Sub-index 0: number of analog parameter data items (inputs o. outputs)
per analog module
Sub-indices 1...4: 2 words of analog parameter data per sub-index
For an example refer to 3001h

3006h X

Analog parameter data for 6. analog module
Sub-index 0: number of analog parameter data items (inputs o. outputs)
per analog module
Sub-indices 1...4: 2 words of analog parameter data per sub-index
For an example refer to 3001h

3007h X

Analog parameter data for 7. analog module
Sub-index 0: number of analog parameter data items (inputs o. outputs)
per analog module
Sub-indices 1...4: 2 words of analog parameter data per sub-index
For an example refer to 3001h

3008h X

Analog parameter data for 8. analog module
Sub-index 0: number of analog parameter data items (inputs o. outputs)
per analog module
Sub-indices 1...4: 2 words of analog parameter data per sub-index
For an example refer to 3001h

3101h X

Parameter data for the 1. CP240 module
Sub-index 0: baudrate

Sub-index 1: protocol

Sub-index 2: delayed acknowledgment
Sub-index 3: character delay time
Sub-index 4: attempts

Sub-index 5: bit parameters

Sub-index 6: 3964(R) parameter
Sub-index 7: diagnostics enabled

3102h X

Parameter data for 2. CP240 module
Sub-index 0: baudrate

Sub-index 1: protocol

Sub-index 2: delayed acknowledgment
Sub-index 3: character delay time
Sub-index 4: attempts

Sub-index 5: bit parameters
Sub-index 6: 3964(R) parameter
Sub-index 7: diagnostics enabled

3201h X

Parameter data for 1. FM254—module
Sub-index 0: number of FM254-parameter data items per module
Sub-index 1: maximum rotational speed
Sub-index 2: reserved

Sub-index 3: reserved

Sub-index 4: P_amplification

Sub-index 5: pre-control factor
Sub-index 6: sensor line no.

Sub-index 7: reference rotational speed
Sub-index 8: attained pos. window
Sub-index 9: drag f.-window
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3202h

Parameter data for 2. FM254—module
Sub-index 0: number of FM254-parameter data items per module
Sub-index 1: maximum rotational speed
Sub-index 2: reserved

Sub-index 3: reserved

Sub-index 4: P_amplification

Sub-index 5: pre-control factor
Sub-index 6: sensor line no.

Sub-index 7: reference rotational speed
Sub-index 8: attained pos. window
Sub-index 9: drag f.-window

3401h

Analog parameter (inputs a. outputs)
Alternative options to write/read analog parameters.
Sub-indices 0...32 (128 bytes):

Sub-index 0: number of sub-indices

Sub-index 1: parameter byte O ... 3

Sub-index 32: parameter byte 124 ... 127
Every sub-index consists of 2 data words. Enter your parameter bytes here.
Every analog input and analog output module has 16 bytes of parameter
data, i.e. they occupy 4 sub-indices, e.g.:
1. analog module sub-indices 1 to 4,
2. analog module sub-indices 5 to 8 etc. ...

3402h

Counter parameters

Sub-indices 0...4 (8 bytes):

Every sub-index consists of 2 data words. Enter your parameter bytes here:
Sub-index 0: number of sub-indices
Sub-index 1: parameter byte 0 ... 1 .

Sub-index 4: parémeter byte 6 ... 7

3412h

Counter control byte
Sub-index 0: number of sub-indices
Sub-index 1: control byte 1

Sub-index 4: conltrol byte 4

3421h

x

Counter-input interrupt trigger array (similar to 6421h)

3422h

Counter-input interrupt source array (similar to 6422h)

3423h

Counter-input interrupt enable (similar to 6423h)

3424h

Counter-input interrupt upper limit array (similar to 6424h)

3425h

Counter-input interrupt lower limit array (similar to 6425h)

3426h

Counter-input interrupt delta limit array (similar to 6426h)

3427h

Counter-input interrupt negative delta limit array (similar to 6427h)

3428h

XXX | XXX

Counter-input interrupt positive delta limit array (similar to 6428h

6000h

Digital-input-8-bit array (see DS 401)

6002h

Polarity digital-input-8-bit array (see DS 401)

6100h

Digital-input-16-bit array (see DS 401)

6102h

Polarity digital-input-16-bit array (see DS 401)
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6120h Digital-input-32-bit array (see DS 401)

6122h X |Polarity digital-input-32-bit array (see DS 401

6200h Digital-output-8-bit array (see DS 401)

6202h X |Polarity digital-output-8-bit array (see DS 401)

6206h X |Fault mode digital-output-8-bit array (see DS 401)
6207h X |Fault State Digital-output-8-bit array (see DS 401)
6300h Digital-output-16-bit array (see DS 401)

6302h X |Polarity digital-output-16-bit array (see DS 401)
6306h X |Fault mode digital-output-16-bit array (see DS 401)
6307h X |Fault state digital-output-16-bit array (see DS 401)
6320h Digital-output-32-bit array (see DS 401)

6322h X |Polarity digital-output-32-bit array (see DS 401)
6326h X |Fault Mode digital-output-32-bit array (see DS 401)
6327h X |Fault State digital-output-32-bit array (see DS 401)
6401h Analog-input array (see DS 401)

6402h Counter-input array (see DS 401)

6404h CP240-input array (see DS 401)

6411h Analog-output array (see DS 401)

6412h Counter-output array (see DS 401)

6414h CP240-output array (see DS401)

6421h X |Analog-input interrupt trigger array (see DS 401)
6422h Analog-input interrupt source array (see DS 401)
6423h X |Analog-input interrupt enable (see DS 401)

6424h X |Analog-input interrupt upper limit array (see DS 401)
6425h X |Analog-input interrupt lower Limit array (see DS 401)
6426h X |Analog-input interrupt delta Limit array (see DS 401)
6427h X |Analog-input interrupt negative delta Limit Array (see DS 401)
6428h X |Analog-input interrupt positive delta Limit Array (see DS 401)
6443h X |Fault Mode analog-output array (see DS 401)

6444h X |Fault State analog-output array (see DS 401)

Entries with a gray background are available from software release 2.03 (index 100A)!

All entries identified by an “x” are saved in the EEPROM. When you change the current
configuration all the parameter settings are erased.

A detailed description of the structure and contents of all these objectsis
availablefrom“CiA Communication Profile DS-301 Version 3.0” and“ CiA
DeviceProfilefor I/0O-ModulesDS401 Version 1.4". All error messages
(according to DS 301) required for the SDO transfers have been implement-
ed using “Error-Class’, “Error-Code” and “ Additional-Code”.
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Emergency Object

The VIPA CAN-Bus coupler is provided with the emergency object to
notify other devices connected to the CANopen bus with highest priority in
the event that an internal error has occurred.

The emergency message employsthe COB-ldentifier that ispre-set at
boot-up in the variable 1014h of the object directory in hexadecimal repre-
sentation: 080h + Module-ID.

Contents of CANopen EMERGENCY -message:

Byte-no. Contents

0 Emergency Error Code (DS-301) low Byte

Emergency Error Code (DS-301) high Byte

Emergency Error Register (DS-301)

Application specific Error Code

Additional Error Information 1

Additional Error Information 2

Additional Error Information 3

N~N|lolo|salw ] -

Additional Error Information

Emergency messages are transmitted under the following conditions:

1. When the reset procedure has been completed an emergency message
with alength = O istransmitted.

2. When a bus-coupler goes to STOP-mode due to acommunication error
on the back panel bus an emergency message with error code = 1000h
("Generic Error”), error register = 81h (" Generic Error” and " Manufactur-
er specific Error” and length = 8 aswell asadditional error informationis
transmitted (seetable below).

3. When adiagnostic or a process alarm occurs in an analog module an
emergency message with error code = 1000h (" Generic Error”), error
register = 81h ("Generic Error” and ” Manufacturer specific Error” and
length = 8 aswell asadditional error information istransmitted (see table
below).

4. When the diagnostic or process alarm disappears from an analog
modul e an emergency message with error code = 0000h (" No Error”),
error register = 00h ("No Error”) and length = 8 aswell asadditional error
information istransmitted.
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Additional error information for application specific errors:

Error detected Byte 3 |Byte 4 Byte 5 Byte 6 Byte7
Error during initialization of oxo1l | oxo00 000 000 0x0
back panel modules
Error during module Plug-in Number of .
configuration check 0x02 locat. no. modules Retries 0x0
Error when checking module | .5 | 0500 0x00 0x00 0x0
indices
Error when reading from 0x10 | 0x00 0x00 0x00 0x0
digital inputs
Error when writing to digital oxi1l | oxo0 000 0X00 0x0
outputs
Error When reading from 0x20 Plug-in Channel Byte 0x0
analog inputs locat. no. number counter
Error when writing to analog o2l Plug-in Channel Byte 0x0
outputs locat. no. number counter
Error when reading from Plug-in Channel Byte
- 0x22 0x0
counter inputs locat. no. number counter
Error when writing to counter 0x23 Plug-in Channel Byte 0x0
outputs locat. no. number counter
Error when reading from the ox24 Plug-in Channel Byte 0x0
CP240-module locat. no. number counter
Error when writing to the ox25 Plug-in Channel Byte 0x0
CP240 module locat. no. number counter
Error when reading from the 0x26 Plug-in Channel Byte 0x0
FM254-module locat. no. number counter
Error when writing to the ox27 Plug-in Channel Byte 0x0
FM254 module locat. no. number counter
" . Parameter
Error when writing analog 0x30 Plug-in Byte record 0x0
parameters locat. no. counter I
ength
- . Parameter
Error when writing counter oxal Plug-in Byte record 0x0
parameters locat. no. counter I
ength
Error when writing to the Plug-in Byte Parameter
0x32 record 0x0
CP240 parameters locat. no. counter I
ength
Error when writing to the Plug-in Byte Parameter
0x33 record 0x0
FM254 parameters locat. no. counter I
ength
Diagnostic alarm from an 0x40 + | Diagnostic | Diagnostic | Diagnostic | Diagnostic
analog module Locat. |Byte 1 Byte 2 Byte 3 Byte
Process alarm from an analog | 0x80 + | Diagnostic | Diagnostic | Diagnostic | Diagnostic
module Locat. |Byte 1 Byte 2 Byte 3 Byte
Configuration error of the Highbyte Lowbyte .
CAN-Bus coupler OXAA SDO-Index | SDO-Index Subindex 0x0
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Network management (NMT) providesthe global services specificationsfor
network supervision and management. This includes the sign-on and sign-
off of the different network devices, the supervision of these devices as
well asthe processing of exceptions.

NMT-service messages have the COB-Identifier 0000h. An additional
module-1D isnot required. The length is always 2 data bytes. Thefirst data
byte containsthe NM T-Command specifier:

NMT-Servicesof the Advantech CAN-Bus coupler (DS 301):

(6): " Start_Remote_Node"
Initialise NMT-Command specifier: 01h

(10 Hardware

(7):" Stop_Remote_Node"
NMT-Command specifier: 02h

(8): " Enter_Pre-operational_State"
NMT-Command specifier: 80h

Initialise
Communication (10): " Reset_Node"

NMT-Command specifier: 81h

(11): " Reset_Communication"
NMT-Command specifier: 82h
(10) ®) N
(11) (12): I nitialization complete
W enter Pre-operational
aut omatically

)

Pr N
«Eii; Prepared
—8% Operational (6)

The second data byte contains the module-1D (00h for a Broadcast Com-
mand).
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Node Guarding

The bus coupler also supports the Node Guarding object as defined by
CANopen to ensure that other devices on the bus are supervised properly.
Node Guarding operation is started when the first guard requests (RTR) is
received from the master. Therespective COB identifier ispermanently set
to 700h + module-1D at variable 100Eh in the object directory. If the coupler
does not receive a guard reguest message from the master within the
“Guard-Time” (object 100Ch) when the node-guarding modeisactivethe
modul e assumes that the master is not operating properly. When the time
determined by the product of “Guard-Time” (100Ch) and “Life-Time-Factor”
(100Dh) has expired the module will automatically assume the status“ Pre
Operational”.

When either the“ Guard-Time” (object 100Ch) or the“Life-Time-Factor”
(100Dh) has been set to zero by an SDO download from the master, the
expiry of the guard timeisnot monitored and the moduleremainsin its
current operating mode.

Heartbeat
From software version VV2.03 (Index 100A) the Advantech CAN-coupler also
supports the Heartbeat Mode in addition to Node Guarding.

When avalueisentered intoindex 1017h (Heartbeat Producer Time) then
the device status (Operational, Pre-Operational, ...) of the bus coupler is
transferred by means of the COB-Identifier (700h+module-Id) when the
Heartbeat-timer expires.

The Heartbeat mode starts automatically as soon asthe index 1017h
contains avalue that islarger than O.
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The structure of the process image

When the bus coupler is turned on it determines the configuration of the
input and output devices that have been installed. The allocation of the
physical locations of the input/output channels to addresses in the process
imageis performed automatically by the bus coupler. The configuration of
these input and output channels are stored in the process image.

Digital signalsare single bit binary signals which meansthat every

channel is associated with a bit located in the process image.

Analog signals are word oriented, i.e. every channel is associated with a
word located in the processimage.

Input and output data use different memory areas.

The bus coupler enters the input bitsinto its input buffer and transfers the
contents of the output buffer to the outputs.

The configuration shown at the left explains the assignment of the 1/Osto
the processdata. ... . ...

32xdigital Out|
16xdigital I/O

4xanalog Out

4xanalogIn

Counter
8xdigital In
8xdigitd In
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Configuration of the CAN bus coupler

The configuration procedure for a CAN-Bus coupler is explained by means
of anexample.

Example 1
Define the configuration of a CAN-Bus coupler asfollows:

o) 51 5] 0
[} c - O ) = £ c c
Qw 5| 2 2 2 = | 5| T
O i £ | DB § 5| o %» pl 2] 2
> = 9 e} c e} S c c ) )
=2 3 < S N X e] 3 S| B
O & | & | F | & 2|30 & &
Digital inputs 9 x 8 bit =9 bytes (2 PDO 1x)
Digital outputs 6 x 8 bit =6 bytes (1PDOx)
Andlog inputs 16x 8bit =16 bytes  (2PDO tx)
Andog outputs 18x 8 bit =18 bytes (3 PDO rx)
Attention!

A Always insert the bus-coupler at the left and the modules to the right of
the bus-coupler.
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1. Prepare a configuration table
To simplify the configuration we recommend that you prepare atable as

shown below:

Plug-in locat. no.: 0 1 2 3 4 5 6 7 8 9 [Tota
Module type CBAI\;I\I DI8 | DI32 | AO4 [ D032( DIO16| Al4 |FM250| DI8 | DI8
Module identifier - | 9FC1|9FC3|ASEOQ|AFD8| BFD2 | 15C4| B5F4 | 9FC1| 9FC1
Number of bytes DI - 1 4 - - 2 - - 1 1 9
Number of bytes Al - - - - - - 8 8 - - 16
Number of bytes DO | - - - - 4 2 - - - 6
Number of bytes AO | - - - 8 - - - 10 - - 18

2. Read the module identifier
The configuration on the back panel bus can be retrieved by means of the

modulelist using the SDO read command in your master configuration

tool.

Theresult is only used to check and verify the table above.

Index Subindex Result Value (hex)
1027 0 Number of installed modules 9
1027 1 Module identifier plug-in loc. 1 9FC1
1027 2 Module identifier plug-in loc. 2 9FC3
1027 3 Module identifier plug-in loc. 3 A5EQ
1027 4 Module identifier plug-in loc. 4 AFD8
1027 5 Module identifier plug-in loc. 5 BFD2
1027 6 Module identifier plug-in loc. 6 15C4
1027 7 Module identifier plug-in loc. 7 B5F4
1027 8 Module identifier plug-in loc. 8 9FC1
1027 9 Module identifier plug-in loc. 9 9FC

Note!
A A summary of the module identifiersislocated at the end of the chapter.
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3. Preparation of the send-PDO’s

PDO-Type Length| ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7
PDO1S2M 180h + DI8 DI32 DI32 DI32 DI32 DIO16 | DIO16 DI8
NodelD 8 Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in
384dec+NodelD loc."1" | loc."2" | loc."2" | loc."2" | loc."2" | loc."5" | loc."5" | loc."8"
PDO2S2M 280h + Al4 Al4 Al4 Al4 Al4 Al4 Al4 Al4
NodelD 8 Plug-in | Plug-in | Plug-in | Plug-in [ Plug-in | Plug-in | Plug-in | Plug-in
640dec+NodelD loc."6" | loc."6" | loc."6" | loc."6" | loc."6" | loc."6" | loc."6" | loc."6"
PDO3S2M 380h + DI8
NodelD 1 Plug-in
896dec+NodelD loc."9"
PDO4S2M 480h + FM250 | FM250 | FM250 | FM250 | FM250 | FM250 | FM250 | FM250
NodelD 8 Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in
1152dec+NodelD loc."7" | loc."7" | loc."7" | loc."7" | loc."7" | loc."7" | loc."7" | loc."7"
PDO5S2M 680h +

not
NodelD valid
1664dec+NodelD

For verification purposes you can read the respective COB-IDsviaindex
1800-1804 sub-index 1.

PDO-Typ Lenth | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7
PDO1M2S 200h + DO32 | DO32 | DO32 | DO32 | DIO16 | DIO16
NodelD 6 Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in
512dec+NodelD loc. “4” | loc.“4” | loc.“4" | loc.“4” | loc.“5” | loc.“5"
PDO2M2S 300h + AO4 AO4 AO4 AO4 AO4 AO4 AO4 AO4
NodelD 8 Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in
768dec+NodelD loc.“3" | loc.“3" | loc.“3" | loc.“3" | loc.“3" | loc.“3" | loc.“3" | loc.“3"
PDO3M2S 400h + FM250 | FM250 | FM250 | FM250 | FM250 | FM250 | FM250 | FM250
NodelD 8 Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in | Plug-in
1024dec+NodelD loc.“7” | loc.“7” | loc.“7" | loc.“7" | loc.“7" | loc.“7” | loc.“7" | loc.“7*
PDO4M2S 500h + FM250 | FM250
NodelD 2 Plug-in | Plug-in
1280dec+NodelD loc.“7" | loc. “7*
PDO5M2S 680h +

not
NodelD valid
1920dec+NodelD

4. Preparation of the receive-PDO’s
For verification purposes you can read the respective COB-IDs viaindex
1400-1404 sub-index 1.
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5. Configuration of send- and receive-PDO’s in the master-con-figura-

tion tool

The respective PDO’s must be configured in the master configuration tool.
The configuration procedure is described in the respective manuals.

6. Configuration of analog modules
Analog- and counter modules are configured in the object directory.

Thefirst analog module consists of an AO4* 12-Bit and this must be
configured for +10V. The moduleis configured viathe object directory

entry 3001.

Operation Index Subindex Default (h) Value (h)
Read 3001 0 04 04

Read 3001 1 40000101 40000101

Read 3001 2 01010000 01010000

Read 3001 3 00000000 00000000

Read 3001 4 00000000 00000000

Write 3001 1 40000505

Write 3001 2 0505000

The second analog module consists of an Al4* 16-Bit and this must be
configured for +/-10V. The moduleis configured viathe object directory

entry 3002.

Operation Index Subindex Default (h) Value (h)
Read 3002 0 04 04
Read 3002 1 2E2E0000 40002E2E
Read 3002 2 2E2E0000 2E2E0000
Read 3002 3 00000000 00000000
Read 3002 4 00000000 00000000
Write 3002 1 40002B2B
Write 3002 2 2B2B000

The counter module FIM 250 must be configured to operate in mode 2. The
moduleis configured viathe object directory entry 3402.

Operation Index Subindex Default (h) Value (h)
Read 3402 0 01 01
Read 3402 1 0000 0000
Write 3402 1 020
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7.Enable analog send-PDO’s

By default the analog send-PDO’s are blocked and they must be enabled
by the user.

For our examplethismeansthat the PDO’sfor Al-modulein plug-in
location 6 and the counter module in plug-in location 7 must be enabled.

You have tow optionsto enable analog PDO's:

1. You can program an event-time by means of index 1800-1804 sub-index
5. When thetimer expiresthe PDO istransferred irrespective of whether
the data has been modified or not.

2. Interrupts for DS401 must be enabled for all the analog and counter

inputs.

A: Enabling the anal og input interrupt

Operation Index Subindex Default (h) Value (h)
Read 6423 0 00 00
Write 6423 0 FF
B: Enabling the interrupt for the different analog channels.
Definition of the number of analog channels:
Operation Index Subindex Value

Read

6421

0

4

Index O of every object directory entry contains the number of available

entries.

The Al-module has 4 analog channels. At this point the interrupts must be

enabled for every channel.

Operation Index Subindex Default (h) Value (h)
Read 6421 1 00 00
Write 6421 1 FF
Read 6421 2 00 00
Write 6421 2 FF
Read 6421 3 00 00
Write 6421 3 FF
Read 6421 4 00 00
Write 6421 4 FF

The PDO’s are transferred when the data has changed. For the analog
input modulesyou can specify adelta-limit, upper-limit or lower-limit

which will causethetransfer of the PDO’s.
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Operation Index Subindex Default (h) Value (h)
Read 6426 1 0000FFFF 0000FFFF
Write 6426 1 00000000
Read 6426 2 0000FFFF 0000FFFF
Write 6426 2 00000000
Read 6426 3 0000FFFF O0000FFFF
Write 6426 3 00000000
Read 6426 4 0000FFFF 0000FFFF
Write 6426 4 0000000

C: Enabling the counter input interrupts

Operation Index Subindex Default (h) Value (h)
Read 3423 0 00 00
Write 3423 0 F

D: Enabling the interrupts for the different counter channels.
Determination of the number of counter channels:

Operation Index Subindex Value
Read 3421 0 2

Index O of every object directory entry containsthe number of available
entries.

The FM-module has 2 counter channels. Only the interrupts must be
enabled for each channel.

Operation Index Subindex Default(h) Value (h)
Read 3421 1 00 00
Write 3421 1 FF
Read 3421 2 00 00
Write 3421 2 F

The PDO’s are transferred when the data has changed. For the counte
modulesyou can specify adelta-limit, upper-limit or lower-limit which will
cause the transfer of the PDO’s.

Operation Index Subindex Default(h) Value (h)
Read 3426 1 FFFFFFFF FFFFFFFF
Write 3426 1 00000000
Read 3426 2 FFFFFFFF FFFFFFFF
Write 3426 2 0000000

8. Enabling the operation of the CAN Bus coupler

The device status of the CAN Bus coupler must be set to operational to
alow it to transfer data. When the status of the bus coupler is operational it
will reply with theinput data.
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Example 2

Thefollowing exampleisintended to explain the configuration of a CAN-
Bus coupler. The master consists of the CANopen master for 115U, 135U
and 155U of ANTAL ELECTRONIC. Therespective manual contains
detailed specifications about the CAN-Bus master and it's commissioning.

Herewe are required to configure two CAN-Bus couplersasfollows:

Coupler 1.

Sé = =3 =

39 8| 8| 8 =2

> 5 2| 2|2 g

=3 % 2|32 ¢

O = © @ [} <
Digital inputs 2x8hit=2hytes (1PDOX)
Digital outputs 1x8bit=1hyte (1PDOTIX)
Anaog inputs 8x 8hit=8hytes (1PDOX)
Analog outputs -
Coupler 2:

s =3 3| <

= )] ] = I

S —| © k<] S =

Q .| ® T | E | D

ZZ 5/ 8| 5| X%

52 3|3 &89
Digital inputs 1x 16 bit =2 bytes (1PDOtX)
Digital outputs 1x 8bit=1bytes (1PDOTIX)
Analog inputs 8x 8hit=8bytes (1PDOtX)
Analog outputs 8x 8 hit=8bytes (1PDOTIx)

We recommend that you start with the preparation of a cross-referencelist
to improve the troubleshooting facilities and to reduce the time required for
commissioning. Into this cross-reference list you must enter al 1/O modules
along with CAN-identifiers and byte length.
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Example continued ...

The PDO numbers start from 0. Every PDO consists of 8 bytes.
The exampleresultsinthefollowing cross-reference:

Digital input
ID-no. Address Byte length PDO-no.
5 1 0
5 1 0
11 2 0
Digital output
ID-no. Address Byte length PDO-no.
5 1 0
11 1 0
Analog input
ID-no. Address Byte length PDO-no.
5 8 1
11 8 1
Analog output
ID-no. Address Byte length PDO-no.
11 8 1

When the cross-reference has been prepared you can allocate the CAN-Bus
couplers to the S5-addresses.

Let us assume that you wish to allocate the following addresses:

Coupler 1:  digital inputs

fromEB8

digital outputs fromAB8

analog inputs

Coupler2:  digital inputs

fromEB144

fromEB32

digital outputs fromAB32

analog inputs

fromEB170

analog outputs fromAB170
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Example continued ...

Thisresultsin the following addresses for the cross-reference:

Digital input
ID-no. Address Byte length PDO-no.
5 EB8 2 0
11 EB32 2 0
Digital output
ID-no. Address Byte length PDO-no.
5 AB8 1 0
11 AB32 1 0
Analog input
ID-no. Address Byte length PDO-no.
5 EB144 8 1
11 EB170 8 1
Analog output
ID-no. Address Byte length PDO-no.
5 EB144 8 1
11 EB170 8 1

Thismakesit asimple matter to program the allocation datamodule. As

mentioned before, the example above refersto the CAN bus master supplied

by ANTAL ELECTRONIC.
The allocation datamodul e has afixed format of variablelength. The

module (except for DBO and DB 1) may be chosen asrequired. WhereaPLC

must support more than one interface module a separate datamoduleis
required for each board.

The allocation is made in groups. The sequence of these groups is fixed and

mandatory:

Group 1:
Group 2:
Group 3:
Group4:
Group5:
Group6:
Group7:

Master Parameter
Synchronous devices
Asynchronous digital inputs
Asynchronous digital outputs
Analog inputs

Analog outputs
Communication modules

Groups (even unused ones!) must be separated by means of two data
words containing KH=FFFF. The Master Parameter group isthe only

exception.
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Example continued ...

These specifications result in the following datamodule, in thisexample
DBT:

DB7 - Allocation data module:

KY = 000000 O, no synchronous operations
KY = 000200 Master-ID, base address of the SDO channel

KH = FFFF End of the group

T

2

3

4 KH FFFF Synchronous devices

5 KY 005008 ID-no.5,initial addressEB8

6 KY = 002000 Bytelength2, PDO-no.0

7. KY = 011032 ID-no. 11, start addressEB32
8 KY = 02000 Bytelength2, PDO-no.0

9 KH = FFF End of the group

100 KH = FFFF Digital inputs

111 KY = 005008 ID-no.5,initial addressAB8
122 Ky = 001,000 Bytelengthl, PDO-no.0

13 KY = 011032 ID-no. 11, start addressAB32
14. KY 001,000 Bytelength1, PDO-no.0

15 KH = FFFF End of the group

6. KH = FFRF Digital outputs

172 KY = 005144 |D-no.5,initia addressEB144
18 KY 008001 Bytelength8, PDO-no. 1

19 KY = 011,170 ID-no.11, start addressEB170
2 KY = 008001 Bytelength8, PDO-no.1

2. KH = FFFF End of the group

2 KH FFFF Analog inputs

23 Ky = 011,170 ID-no.11,initial addressAB170
24 KY = 008001 Bytelength8, PDO-no.1

X5 KH = FFF End of the group

26 KH = FFF Analog outputs

2. KH = FFFF End of the group

28 KH = FFFF Communication modules

Link DB7 to your system by means of FB209. You can obtain further
information from the CAN master manual that issupplied by ANTAL
ELECTRONIC.
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Module identifiers

Thefollowing table containsthe identifiers of all ADAM-8000 modulesand
the number of bytes used by the modules.

Number of Number of Number of Number of

/O-module type | Identifier (h) digital input analog input digital output | analog output
bytes bytes bytes bytes

DI 8 Bit O0x9FC1 1 - -
DI 16 Bit OX9FC2 2 - -
DI 32 Bit OX9FC4 4 - -
DO 8 Bit OXAFC8 - - 1
DO 16 Bit OXAFDO - - 2
DO 32 Bit OXAFD8 - - 4
DIO 8 Bit OxBFC9 1 - 1
DIO 16 Bit OxBFD2 2 - 2
Al4x12Bit 0x15C4 - 8 -
AO4X12Bit OXA5EQ - - - 8
Al2/A02x12Bit 0x35DD - 4 - 4
CP240 0x1CC1 16 - 16
FM 250 OxB5F4 - 8 - 10
FM250-SSI 0xB5DB - 4 - 4
FM 254 0x18CB - 12 - 12
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Technical data

CANopen coupler IM 253 CAN

Electrical data

ADAM 8253-1CA00

Power supply 24 V., ext. power supply connected to the front
Current consumption 700mA max.
Isolation 2500V,

Status indicator

by means of LED's located on the front

Connectors/interfaces 9-pin D-type (socket) CAN-Bus connection

CAN-Bus interface

Connection 9-pin D-type plug

Network topology Linear bus, active bus termination at one end, radial spur-lines permitted.
Medium Screened three-core cable, unscreened cable permitted -depending on

environment.

Data transfer rate

10 kBps to 1 MBps

Max. overall length

1000 m at 50 kBps, without repeaters

Digital inputs/outputs

Any combination of a max. of 16 /O modules per coupler.

Max. no. of stations

127 stations (depending on the master interface

Combination with peripheral

modules

max. no. of modules

32

max. digital I/O

40 bytes each (40 bytes = 5 PDO's x 8)

max. analog /O

16 words each

Dimensions and weight

Dimensions (WxHXxD) in mm

25,4x76 X 76

Weight

80g

Chapter 3 CAN-Bus CANopen

3-37



CAN-Bus CANopen

3-38 ADAM 8000 Series User's Manual



DeviceNet



DeviceNet

Overview

This chapter contains the description of the Advantech DeviceNet-slave.
The introduction to the system is followed by the description of the
module. Another section of this chapter concerns the configuration by
means of the DeviceNet-Manager of Allen - Bradley This section describes
the configuration of the DeviceNet-coupler and the configuration of the
System 200V modules.

A summary of the diagnostic messages, the procedure for connecting the
DeviceNet-coupler to the Profibus and the technical data conclude the
chapter.

Below followsadescription of ;
« DeviceNet principles
« Hardware description of the Advantech DeviceNet-coupler IM 253 DN
 Configuration by means of the DeviceNet-Manager inc. examples
» Diagnostics
« Interfacing optionsfor Profibus
 Technical data

Ordering details DeviceNet

Type Order number Description

IM 253 DN ADAM 8253-1DN00 DeviceNet-couple
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System overview

You can use the Advantech DeviceNet-coupler coupler to link up to 32
modules (of 40 bytes each) of your ADAM-8000 periphery by means of
DeviceNet. Thefollowing DeviceNet-components are currently available
from Advantech.

N

NS B pEaATNES

ADR.

+

x|2
ala

ADAM 8253-1DN00

Ordering details DeviceNet

Type Order number Description

IM 253 DN ADAM 8253-1DN00 DeviceNet-couple
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Principles

General

DeviceNet is an open Low-End network that is based upon the physical
properties of CAN-Bus. The busis also used to supply the devices with the
required 24V . power.

You can use DeviceNet to install direct connections between your control
system and simple industrial devices like sensors and switches aswell as
technologically advanced devices like frequency converters and bar-code
readers.

DeviceNet

Direct interfacing improves communi cations between the different devices
and providesimportant diagnostic facilities at the devicelevel.

DeviceNet is an open device-net standard that satisfies the user profile for
industrial real-time system applications.

The DeviceNet protocol has an open specification that is the property of
and administered by the independent vendor organization “ Open De-
viceNet Vendor Association” ODVA.

Thisiswhere standardized device profiles are created to provide compatibil-
ity and exchangeability onlogical level for simple devices of the sametype.

In contrast to the classical source-destination model, DeviceNet uses a
modern producer/consumer-model that requires data packets with identifier
fieldsfor the identification of the data.

Thisapproach catersfor multiple priority levels, more efficient transfers of 1/
O-data and multiple consumers for the data.
A device that has data to send produces the data on the network together
with anidentifier. All devicesrequiring datalisten for messages. When a
device recognizes a suitable identifier they act and consume the respective
data.
DeviceNet carries two types of messages:
* |/O-messages
Messages that are subject to critical timing constraints and that are
contain datafor control purposes that can be exchanged by means of a
single or multiple connections and that employ identifierswith ahigh
priority.
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» Explicit messages
These are used to establish multi-purpose point-to-point communication
paths between two devices. These are used for the configuration of
network couplers and for diagnostic purposes. These functions usually
employ identifiersof alow priority.
Messages that are longer than 8 bytes are subject to the fragmentation
service. A set of rulesfor Master/Slave-, Peer-to-Peer- and Multi-Master
connectionsis also available.

Communication medium

DeviceNet employs amaster-line/spur-line topology with up to 64 network
nodes. The maximum distanceis either 500m at arate of 125kBaud, 250m at a
rate of 250kBaud or 100m at arate of 500kBaud.

Thelength of the spur-lines can be up 6m while the total length of all spur
lines depends on the Baudrate.

Network nodes can be removed from or inserted into the network without
interruption of the network operation. New stations and failed stations are
detected automatically.

DeviceNet employs ascreened five-core cable the data communication
medium.

DeviceNet uses differential voltages and for this reason it exhibits less
sensitivity to interference than a voltage or current-based interface.
Signaling and power supply conductors are included in the same network
cable. It istherefore possible to connect devices that obtain the operating
voltage viathe network as well as devices with an integrated power supply.
Furthermore it is possible to connect redundant power supplies to the
network that can guarantees the power supply when required.

Bus-access method

DeviceNet operates according to the Carrier-Sense Multiple Access
(CSMA) principle, i.e. every station on the network can access the bus
when it is not occupied (random access).

The exchange of messages is message oriented and not station oriented.
Each messageis provided with aunique and priorizing identifier. At any
time only one station can occupy the bus with its messages.

The DeviceNet bus access control is subject to non-destructive, bit-wise
arbitration. In this case non-destructive means that the successful station
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participating in the arbitration must not re-send its message. The most
important station is selected automatically when multiple stations access
the bus simultaneously. If station that is ready to send recognizes that the
busis occupied its send request is delayed until the current transfer has
been completed.

Addressing

All stations on the bus must be uniquely identified by means of an ID-
address. Every DeviceNet device has addressing facilities.

EDS-File

The properties of the DeviceNet units are supplied to you in the form of an
EDS-file (Electronic Data Sheet) to configure aslave interface by means of
your configuration tool.
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Advantech DeviceNet-coupler

The DeviceNet coupler IM 253 DN providesasimple method of interfacing
any decentralized peripheral modules by means of the DeviceNet protocol.

Properties

Group 2 only Device
- employs the predefined connection set

Poll only Device
- no BIT STROBE mode support
- no CHANGE OF STATE support

Supportsall Baudrates: 125, 250 and 500kBaud
Address selection by means of switches

Definition of the datarate by means of a special
POWER ON procedure (start from address 90...92)

LED statusindicators

amax. of 32 peripheral modules can beinstalled

of these amax. of 8 can be configurable modules

M odule configuration by means of the DeviceNet manager

Profibus-DeviceNet conversion is possible by combining the unit with a
IM 208DP

Front view ADAM8253-1DN00

IM 253 DN [T]  LED status indicator
[2] DeviceNet connector
o V- [3] Adress selector
al B [4] 24V DC power supply
1 ;E OR B— 2 connector
oa cHY
V+
O
El=
ADR. @ +—3
EsiES
DC24V
HOO|(L,
B IR

3Ta
ADAM 8253-1DN00
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Components

LED’s

4L ED’sonthefront allow for the quick troubleshooting the current status
of the module. A detailed description of the troubleshooting procedure by
means of the LED’s and the back panel isavailablein a section of the
chapter on “Troubleshooting”.

Name Color Description

PW yellow Power-LED: supply voltage available
ER red DeviceNet or back panel bus bus error
RD green Back panel bus status

BA yellow DeviceNet statu

DeviceNet interfacing
The DeviceNet connection is provided by by a 5-pin Open Style connector.
The pin assignment isimprinted on the front of the module.

[V-] GND operating voltage
[CL] CAN low

[DR] DRAIN

[CH] CAN HIGH

[VH 24V DC operating voltage

Address selector
The address selector is used for:

« the definition of the unique DeviceNet address
« programming of the datarate

Addresses:

=1=1
O]1
EalE=

0...63: DeviceNet address
90, 91, 92: set communication rateto 125, 250, 500 kBaud

Power supply

The bus coupler is provided with an integrated power supply. The power
supply is protected from reverse polarity connections and over current
conditionsand it isisolated galvanically from the Fieldbus.

4-8

ADAM 8000 Series User's Manual



Chapter 4

The power supply provides amax. of 3A to the circuitry of the module as
well asthe peripheral modules viathe back panel bus.

The power supply must be connected to a24 V. £15% power unit viatwo
terminalslocated on the front of the module.

Note!
The DeviceNet-coupler does not require any current from the power that
isavailableviathe DeviceNet.

Block diagram

Thefollowing block diagram shows the hardware structure of the bus
coupler inprincipleaswell astheinternal communications:

galvanic isolation
(by means of opto-coupler and DC/DC converter)

CAN Tr ansceiver

DeviceNet-Bus

Data
Exchange

Controller

Reset EPROM
Error

Mikrocontrollerbus

A *

osif |

Mikrocontroller
Voltage Reset
monitor
Address
selector
ADAM-8000
interface circuitry
Power
AT
24V |5V
24V +5V ADAM-8000
(terminals) back panel bus
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Configuration by means of the DeviceNet manager

Overview

The DeviceNet is configured by means of the DeviceNet-Manager software
of Allen- Bradley.

The following steps are necessary for the configuration:
» Configuration of the DeviceNet-Manager
* Setting the communication rate and the Node-Address of the module
* Test on the DeviceNet
« Module configuration
« |/O-addressing of the DeviceNet-scanner (Master)

Configuration of the DeviceNet manager

During the configuration the modul e specific data of the ADAM-8000
DeviceNet coupler are defined and supplied to the DeviceNet manager.

Thefollowing steps are required:
« Insert the supplied diskette into your PC.

» Copy thefilel M 253DN.BM P to your PCinto thedirectory/DNETM GR/
RES of the DeviceNet-Manager

* TheEDSHileislocated in asub-directory of 501.VND on the diskette.
Copy thefile L.EDSinto thedirectory /DNETM GR/EDS/501.VND/
0.TYP/1.COD

You can also copy the entire tree
501.vnd
|—O.typ
}—1.cod
|— 1.eds
|— device.bomp
into thedirectory DNETMGR/EDS.
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Specifying Baudrate and Node-Address

You can set the baud rate as well as the Node-Address when the power has
been turned off. These will be transferred into the module when you turn
the respective power supply on.

Setting the comunication rate
All stations connected to the bus communicate at the same data rate. You
can define the required data rate by means of the address selector.
 Turn the power supply off
* Set the address selector to the required Baudrate

Setting Baudratein kBaud
D 125
a 20
R 500

 Turn the power supply on
The selected communication rate is saved to the EEPROM.
At this point your DeviceNet-coupler is set to the correct Baudrate.

LED-indicator RD-LED ER-LED

When the Baudrate has been saved successfully the RD-LED (green) will
be turned on.

When the data rate was sel ected incorrectly the ER-LED will be turned on.

Setting the DeviceNet Address
All stations connected to the bus must have a unique DeviceNet address.
The address can be defined by means of the address selector when the
supply has been turned off.
 Turn the power supply off
* Set the address selector to the required address.
Please ensure that the address is unique in the system and that is
islocated between 0 and 63.
 Turn the power supply on
The selected communication rateis saved to the RAM.

Note!

Any changesto the addressing will only become effective after a POWER
ON or an automatic reset. Changes to settings are not recognized during
normal operations.

LED indicator ER-LED
When the addressisbad or if it already existsthe ER-LED (red) will be
turned on after power on.
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Test in conjunction with the DeviceNet

Procedure

» Connect the PC containing the DeviceNet-Manager and the Advantech
DeviceNet-coupler to the DeviceNet.

 Define the communication rate and the Node-Address on the coupler

¢ Turn the power supply to the bus coupler on.

 Start the DeviceNet-Manager.

 Enter the same data rate into the manager that was selected on the bus
coupler

« Start thefunction NETWORK WHO in the manager

Thefollowing network windowsisdisplayed:

—r— ]

Device Details

 Right-click the buscoupler.

¢ Sdlect thefunction DEVICE DETAILSin the context menu.
The DEVICE DETAILSbox isdisplayed on screen

e i E

i T ] e,

Pouabard Gt~ |

Mye P | e

Tyndblegy TGN basd
Padribgrs WA
taaiee | —r— =]

Here you can display the Node-Address, the Vendor Code (in this case this
is501 for Advantech GmbH) and other internal information.
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Module configuration in the DeviceNet-manager

The ADAM-8000 includes configurable modul eslike analog modul es.
When you are using these modules in conjunction with a DeviceNet-
coupler the respective parameters must be saved in the DeviceNet-coupler.

Configuration in groups

The following conditions apply to the configuration:

Parameter datais managed in groupsin DeviceNet.

Every DeviceNet-coupler can process and store amaximum of 144 bytes
of parameter data.

These 144 bytes are divided into 8 groups of 18 bytes each.
Every group can contain the parameter data of 1 module.
Groupsareidentified by aPrefix-No. (1...8) inthe parameter name.

The number of parameter bytesis defined in the parameter “Len” (1.
parameter) of agroup. The number of parameter bytesisavailable from
the technical data contained in the documentation on the peripheral
modules.

The group-allocation for a modul e does not depend on the location or
the installation sequence.

The allocation of the plug-in location is defined by means of the* Slot” -
parameter of agroup (2. parameter)

The values can be entered as bit-patterns when you double-click a
parameter

Unused groups areidentified by a“Value” 0000 0000.

Procedure

Condition: your IM 253 DN coupler is active on the bus.

Below follows a description of how the parameter sets are defined in the
DeviceNet-Manager.

Execute the function WHO in the DeviceNet-Manager.

Thiswill open anetwork window that includes your coupler.
Double-click theicon of the bus couplers for which you want to modify
the parameter data.
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The parameter datais read from the coupler and displayed in the following

window:
e ) IL'
[amrer weafomnes
i | | iwimgmii |
pe—
B s e

ipenine |

e £ A —

L ocate an unused group in thelist of parameters (VValue=0000 0000) You
candisplay all 8 groupsin the parameter list by entering “ All Parame-
ters’ intotheselection field Parameter Group.

Doubleclick the"Len” -parameter

Thefollowing dialog box isdisplayed:

I Fij
;
i
i

e |

TN T

I
ke
i

J

T ]
T T T

Enter the number of parameter bytes for the module that you are
configuring as a bit-coded definition. You can obtain the number from
the documentation for the peripheral module. Set or reset the respective
bits by clicking the checkbox.

Click [OK] to closethe mask. The next parameter (sl ot) of the same
group is displayed when you click the button [Next>>].

Now you must enter the plug-in location no. of the module you are
configuring as a bit-code in the same manner.

You can retrieve the input range by means of the button [Param Help].
At this point you can enter a sequence of parameter bytes for your
moduleby clicking [Next >>].

If you wish to configure other modules you must select another unused
group and proceed in the same manner.
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» When you have entered all parameters into the different groups you can
transfer and save the parameters in the DeviceNet-coupler by clicking
the [Save to Device] button.

Thefollowing selection window is opened when you click [Saveto

Device]:

Parsmele Dosnbosd Seleclion

e
=iy

™ Mockied P arsmet e

Here you can decide whether you will transfer all the parameters or only

the parametersthat were modified.

* During the transfer the “ status’ -text “ Status: downloading” isdis-
played.

When the transfer has completed the “ status’-text changes to “ Status:

Device Vaues’

* If youweretorequest the“ Device Details’ the bit CONFIGURED would
also be included.

When you have entered the parameter values and downloaded them into
the DeviceNet-coupler the peripheral modules connected via the back
panel bus have been configured as specified.
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Example

Thefollowing exampleisintended to show the configuration of the ADAM-
8000. Let us assume that the system has the following structure:

DN- DI8 | DI8 DI8 | DO8 | DO8 | DO8 | DO8 | DO8 | DO8 | Al8
Slave

Paorom.
10 Byte

IM253DN| SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM221 | SM231 | SM231
Slot0  Slot1 Slot2  Slot3  Slot4  Slot5  Sloté6  Slot7  Slot8  Slot9  Slot 10

The example shows aDeviceNet-coupler with 10 modules; however, the
modulesinstalled in plug-in locations 1 to 9 can not be configured.

Below follows the description of the configuration of the analog-modulein
location 10:

Precondition: - the hardware was assembled ans is active on the bus.
- the Allen - Bradley DeviceNet-Manager wasinstalled.

« Execute the function WHO in the DeviceNet-Manager and open the
parameter window by double-clicking the DeviceNet-coupler.

Ihprm [ Zomlsgisatan - [ nhossssd B ods

E
Hoce Harm: ke & Phoda ckbmmr
el VIFE anbH
(o[ i Coe )
Dpecipteay  Dindrs: 1k sl
chipa
S
Sihe Dwvics Viuar Patsrwie: Gieap || Siwtbosm |
Hur Hara Vhem |IMP{"‘""H” 3
[ Lo ven e |
k 1 (W) O] -
L P frauo
;b mm
] 1h
I 1 kgiad XN (VKK Flakdiod ]
: Thjisd N0 Fr—
£ 1 bytas £ () Byt _
L 1_bylsii [NEK [KKK]
1 1_byia? () CXN) - Eartia Ted P
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:
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« Locate an unused group in the parameter list (Value=0000 0000)
e Double-click the“Len”-parameter.

The analog-module has 10 bytes of configuration data. Enter thisvalueasa
bit-coded value.

¢ Click [Next>>] and enter thelocation 10 asthe“ Slot”.

¢ You can now enter the parameter bytes of your module by clicking [Next
>>] repeatedly.
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The anal og-input-modul e has the following parameters

Byte Bit 7 ... Bit 0 Default
Diagnostic alarm-byte 0oh
Bit O ... 5: reserved
0 Bit 6: 0: Diagnostic alarm inhibited
1: Diagnostic alarm enabled
Bit 7: reserved
1 reserved 0oh
2 Function-no. channel 0 (see module description) 2Dh
3 Function-no. channel 1 (see module description) 2Dh
4 Function-no. channel 2 (see module description) 2Dh
5 Function-no. channel 3 (see module description) 2Dh
6 Option-byte channel 0 00h
7 Option-byte channel 1 00h
8 Option-byte channel 2 00h
9 Option-byte channel 3 00h

* When all parameters have been entered into the group you can transfer
and save the parameters in the DeviceNet-coupler by means of [Save to

Device].
 During the transfer the “ status’-text is displayed as “ Status:

downloading”. When the transfer has been completed the “ status’-text
changes to “ Status: Device Values’

Note!

Parameters can be changed at any time. For this purpose you must click
[Load from Device], then enter the required changes and save them by
means of [Saveto Device].
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I/O-addressing of the DeviceNet-scanner

The DeviceNet-coupler determines the modul esinstalled on the back panel
bus automatically and uses the result to generate the number of input and
output bytes.

You must determine these two values when you configure the input/output
modules and enter the in the DeviceNet-scanner (master):

* produced connection size (number of input bytes)

» consumed connection size (number of output bytes)
The addressing results from the sequence of the modules (plug-in location
1 to 32) and the base address that was defined in the DeviceNet-scanner for
the bus coupler.

DeviceNet-Scanner configuration

* Set the DeviceNet-Scanner to connection type POLL 10.
 Definethe parameters:
“Receive datasize’ = number of input bytes
“Transmit data size” = number of output bytes
* Define the base address (mapping) of receive data and transmit datain
asrequired.
« Activatethe DeviceNet-coupler IM 253 DN in the scan list.
* Start the DeviceNet-Scanner.
When the DeviceNet-Scanners has been configured the input and output
modules are accessible via the defined addresses.

Example
Thefollowing 6 modules have been installed into the back panel bus:
Theresultis:
Izlcua%i-ci; Installed module Input data Output data
Slot 0 DeviceNet-coupler
Slot 1 Digital Out SM 222 1 Byte
Slot 2 Digital Out SM 222 1 Byte
Slot 3 Digital In SM 221 1 Byte
Slot 4 Analog In SM 231 4 Words
Slot 5 Analog Out SM 232 4 Words
Total: 1+4*2=9 Byte 1+1+4*2=10 Byte

* produced connection size: 9 bytes (sum of input bytes)
 consumed connection size: 10 bytes (sum of output bytes)
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Diagnostics

Overview

The LED’sinstalled to display the status allow for extensive diagnostics
during the POWER ON - procedure aswell as operation. Theresult of the
diagnosisis determined by the combination of the different LED’s and the
current operational mode.

Explanation:

LED Description

[ off LED turned off

O on LED is permanently on

X blinks [LED blink

The following operating modes are available depending on the position of
the address selector:

» DeviceNet-Mode (address selector in position 0...63)
« Configuration-Mode (address selector in position 90...92)

DeviceNet-Mode

POWER ON without DeviceNet

LED Description
O Pwon After POWER ON the LED PW is turned on and
[0 ERoff indicates a properly operating power supply. The LED
X RDblinks |RD blinks since the configuration data stored in the
[J BAoff EEPROM was transferred successfully into the peripheral modules
O Pwon After POWER ON the LED PW is turned on. The LED
[0 ERon ER is on due to errors on the back panel bus or when
[0 RDoff the configuration data could not be transferred into the
[0 BAoff peripheral modules
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POWER ON with DeviceNet without Master

LED Descriptio
O PW on After POWER ON the LED PW is turned on.
O  ERoff The LED RD blinks because:
X RD blinks « the back panel bus is operating properly
X BAblinks « the configuration data was transferred successfully from the EEPROM
into the configurable peripheral modules.
The LED BA blinks because:
« at least one additional device is active on the DeviceNet,
« and the address set up on the coupler is unique.
O PW on After POWER ON the LED PW is turned on. The LED ER is on due to
O ERon one of the following conditions on the DeviceNet-coupler
O RD off * bad address or address occupied by another device
O BA off « data transfer rate is bad.
O PWon After POWER ON the LED PW is on.
O ER on The LED ER is turned on when the configuration data could not be
X  RD blinks transferred into the configurable peripheral module.
X BA blinks The LED RD blinks because
« the back panel bus is operating properly
« the configuration data was not transferred into the configurable
peripheral modules.
The LED BA blinks because
« at least one other device is active on the DeviceNet,
« the address set up on the coupler is unique

POWER ON mit DeviceNet und Master

LED Description
O PW on After POWER ON the LED PW is on.
O ER on The LED ER is turned on since the configuration data was not
X RD blinks transferred into the configurable peripheral modules.
O BA on The LED RD blinks because

« the back panel bus operates properly

« the configuration data was not transferred into the configurable
peripheral modules.

The LED BA is turned on because the coupler has IM 253 DN
established a DeviceNet-connection to a master.

Note!

The IM 253 DN coupler will execute a reset after 30s. An error that
occurs during POWER ON with DeviceNet and master displays the same
combination of LED’s as a hardware error.

It is possible to distinguish between these:

« by interruption of the DeviceNet-connection

- LED ER and RD blink!

« with a network WHO in the DeviceNet-Manager

-> in case of a hardware-error the IM253DN will not appear on the
network

Please call the Advantech-hotline when a hardware error has occurred!
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Proper operation with DeviceNet and Master

LED Description
O PW on After POWER ON the LED PW is on. The LED RD and Master is turned
O ER off on because the connection to the peripheral modules could be
O RD on established via the back panel bus.
O BA on The LED BA is turned on because the coupler IM253DN has established
a DeviceNet-connection with a master.

Error during the

operation with DeviceNet and Master

LED Description
O PW on After POWER ON the LED PW is on.
(] ER on The LED ER is turned on because an error was detected on the back
O RD off panel bus.
O BA on The LED BA is turned on because the IM 253 DN coupler has

established a DeviceNet-connection with a master.
Note!
The IM 253 DN coupler will execute a reset after 30s.

Change of state

from operational to module error status

LED Description
O PW on The LED ER is turned on for 1second because a module error was
O ER on detected. Subsequently the coupler IM 253 DN will execute a reset. After
O RD off the reset the coupler is re-started and it indicates the error by means of
O BA off the respective LED-combination.

Indicators after are-start and areset

LED Description
O PW on The LED ER is turned on permanently and the LED RD blinks because
] ER on the quantity of I/O-data was changed by the failure of the module. The
X RD blinks configuration data could not be transferred.
O BA on All Allen - Bradley scanners will display message #77.
O PW on The LED ER is not turned on and the LED RD ispermanently on
O ER off because the quantity of I/O-data was modified by the failure of the
O RD on module. The connection with the 1/O-modules was established.
O BA on All Allen - Bradley scanners will display message #77.
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Change of state from operational to connection error status

LED Description
O PW on The LED ER blinks because the timer of the 1/0O-connection has detected
X ER blinks an error. The LED RD blinks because the 1/0-connection does not exist
X RD blinks any longer. All inputs and outputs are set to null.
O BA on The LED BA is turned on because the connection with the master is still

established.

Configuration mode

POWER ON in configuration mode

LED Description
O PW on After POWER ON the LED PW is turned on and indicates that the power
O ER off supply operates properly. The LED RD is turned on after a short delay
O RDon since the Baudrate was transferred into the EEPROM.
O BAoff
Device error
LED Description
O PW on The address that was set up on the coupler is bad. Change the address
) ER on to a valid setting:
O RDoff * 0...63 as node-address
O BA off * 90...92 for the definition of the Baudrate
O PW on When the coupler is not connected to the DeviceNet an error was
(] ER on detected in the internal EEPROM or in RAM. When a DeviceNet
O RD on connection exists it is also possible that an error has occurred during the
O BA on transfer of the configuration data into the peripheral modules.
Note!
Errors that occur during POWER ON with DeviceNet and master display
the same combination of LED'’s as a hardware error.
It is possible to distinguish between these:
« by interruption of the DeviceNet-connection - LED ER and RD blink!
« with a network WHO in the DeviceNet-Manager - in case of a
hardware-error the IM253DN will not appear on the network
Please call the VIPA-hotline when a hardware error has occurred!
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Profibus interface

Description

The modular ADAM-8000 can be used very easily to establish a DeviceNet
/ Profibus-Bridge. The Profibus-Master issimply installed together with the
DeviceNet-coupler on the back panel bus.

The connection from the DeviceNet to Profibus DP can transfer 256 bytes
of input and 256 bytes of output data.

In canses where the maximum quantity of datais not used is also possible
toinstall peripheral modulesin addition to the Profibus-master.

[1] DeviceNet-coupler IM 253 DN
[2] Profibus-Master IM 208 DP(0)
[3] Additional peripheral modules

Example

You want to provide alink between DeviceNet and Profibus DP. The
following 4 moduleswereinstalled into the back panel bus:

Location I/O-data and
(hex) Installed module e
Slot 0 DeviceNet-coupler IM 253 DN

) Input as of address 0
Slot 1 Profibus-Master IM 208 DP Output as of address 2
Slot 2 Digital Out SM 222 1 byte, address 0
Slot 3 Digital Out SM 222 1 byte, address
Procedure

« Assemble your system by installing the Profibus-Master IM 208 DP to
the right of the DeviceNet-coupler, followed by the 2 output modules
(seefigure).

« Please ensure that the addresses of the directly installed peripheral
modules have been reserved in your Profibus configuration tool. For
details refer to the documentation on your Profibus-master.

The peripheral modules connected via Profibus DP and the output modules
exchange data by means of the Profibus-master. This communicateswith
the DeviceNet-coupler viathe back panel bus.

4-24

ADAM 8000 Series User's Manual




Chapter 4

Technical data

DeviceNet-coupler
IM 253 DN

Electrical data

ADAM 8253-1DN00

Power supply

24 V. +15%, via an external power supply connected at the
front

Current consumption

Bus coupler: 50mA incl. supply to the peripheral modules: 800
mA max.

Isolation
between DeviceNet and
back panel bus

500 Vrm

Function specific data

Status indicator

by means of LED’s on the front

Physical connection to
DeviceNet

5-pin Open Style Connector

Network topology

Linear bus, spur lines up to 6 m in length

Communication medium

Screened 5-core cable

Communication rate

125, 250, 500 kBaud

Overall length of the bus

up to 500 m

Number of stations

64 max

Combination with peripheral modules

Number of modules 32 max.
Inputs 256 byte max.
Outputs 256 byte max.

Mechanical data

Dimensions (BxHxT)

25,4 X 76 x 76 mm

Weight

80
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Counter module

Overview

This chapter contains information on the interfacing and configuration of
the counter module FM 250.

The operating modes and counting options are described for the counter
module FM 250, i.e. the behavior of the counter when the different input
signals are connected.

Below followsadescription of ;
« Counter module FM 250
« Technical data

System overview

Herefollows asummary of the measurement modulesthat are currently
availablefrom Advantech:

Counter module FM 250

Ordering details

Type Order number Description

FM 250 VIPA 250-1BA00 Counter module (2 counter 2 DO
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Counter module FM 250

=

FM 250
2 Counter 2 DO

e

L+|(l
RO
Cco
DO
00|
R1
C1
D1
o1
F

S © ® N o o B N =
EESNCTTNERN

N A

RS EESTIESTIESHEEST ST EESHESH I ESTEES]

X|2

374
VIPA 250-1BA00

:

Note!
Thefollowing information isonly applicableto counter moduleswith
order no.: ADAM8250-1BA00 and a revision level 5 and higher.

The counter module accepts the signals from transducers connected to the
module and processes these pulses in accordance with the selected mode
of operation. The module has 2 channels with a data resolution of 32 bit
each.

These modules provide 24 counter modes and one 24 V output per channel
that is controlled in accordance with the selected mode.

Properties
* two 32 bit channels
* 24V supply voltage or viaback panel bus
» freely configurable 24V . outputs (0, 5A max.)
 Counters and compare registers are loaded by means of a control byte
« Standard up-down counter with aresolution of 32 bitsor 16 bits
» Comparison and auto-reload functions
« Different modes for encoder pulses
Pul se-width measurements and frequency measurements
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Construction

[11 Label for module name

. [2] Label for bit-address with
description

[3] LED status indicator

[4] Edge connector

Status indicator pin assignment

FM 250
2 Counter 2 DO
LED Description I Pin Assignment
— ML
L+ LED (yellow) Supply :F{; Z 1 1 Supply voltage +24 V.
voltage available H 2 2 INlinput1 counter 0/1
Heo|(\ @ 3 3 IN2 input 2 counter 0/1
00 LED (green) Output (o @ || |4 4 IN3input 3 counter 0/1
counter 0 — [[Joo|( @ || |5 5  OUTO output counter 0/1
O1 LED (green) Output LRl || |e 6 IN4 input 4 counter 2/3
counter 1 el @ 7 7 IN5 input 5 counter 2/3
E LED (red) Error / :D1 9 8 8 IN6 input 6 counter 2/3
overload — o1l g || |o 9 OUT1 output counter 2/3
— |F|(g o 10 Common of supply voltage
%
/ADAM8250-1BA00
Block d lagram Counter module
+24V
Gounteron
|
: Buffer Optocoupler !
R . Dir 0/1 (IN3)
| : Res 0/1 (IN1)
| : Clk 0/1 (IN2)
|
I Counter register :
: EW ‘
|
: Optocoupler :
I
| Buffer ; out 0/t
— ‘
T |
V-Bus
Counter2s
|
: Buffer Optocoupler !
P [ } Dir 2/3 (IN6)
: T Res 2/3 (IN4)
i ; Clk 2/3 (IN3)
I
I Counter register :
J —— ‘
| |
| Optocoupler :
I
! Buffer . ; out2/3
[ T ‘
T |
— ™
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Access to the counter module

The module has 2 channels with aresolution of 32 bits each. You can use
parameters to specify the mode for each channel. The pin-assignment for
the channel is dependent upon the selected mode (see description of
modes).

10 data bytes are required for the data input and output. Data output to a
channel of acounter requires 10 bytes, for examplefor defaults or for
comparison values. In the latter case byte 9 (control) is used to initiate a
write operation into the required registers of the counter as every counter
word is associated with abit in the 9th byte. The respective values are
transferred into the counter registers when they are toggled (0 1).

The 10th byte (status byte) controls the behavior of the counter during a
restart of the next higher master module. You can set the counter level to
remanent by means of acombination of bits0 and 1; i.e. the original counter
level will not be reset when the next higher master modul e restarts.

Thefollowing combinations are possible:
Bit0=1,bit1=0 counter valueisremanent during restart
BitO=x,bit1=1 counter valueisreset during restart (default)

You can check your settings at any time by reading byte 10 of the output
data.

Data sent to module Data received from module
00h[MpEo 00h["DBAO

01h 01lh

02h BE; Zahler 0/1 02h Bﬁ; Zahler 0/1
03h| DE3 03h| DA3

04h| DE4 04h| DA4

05h| DES N 05h| DA5 .

o6h [DEs ] Zahler 2/3 06h [ DAg | Zahler 2/3
07h| DE7 07h| DA7

08h |Control 08h

09h [Status 09h | Status

Configuration parameters

The configuration parameters consist of 2 bytes. You must use these bytes
to define the operating mode of each channel by means of a mode number.
This chapter contains a detailed description of the different modes towards
the end. The different combinations of the various modes are available from
the table on the next page. The procedure for the transfer of parameter-
bytesisavailable from the description for the System-200V bus coupler or
the master system.

7 0 bitno.

Parameter b yte 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Modue (0 ... 26) counter 0
7 0 bitno.

Parameter b yte 2 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Modue (0 ... 26) counter 1
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Summary of counter modes and interfacing

y Auto| Com
Mode|comb- Function IN1 | IN2 | IN3 | IN4 | IN5 | IN6 ouTo ouTt Rel-| pare
ined oad | Load
Counter 0/1 Counter 2/3
0 | yes 32 bit counter RES | CLK | DIR | RST | CLK | DIR =0 =0 no| =0
1 | yes Encoder 1 edges RES| A B JRST| A B =0 =0 no| =0
3 | yes Encoder 2 edges RES| A B JRST| A B =0 =0 no| =0
5 | yes Encoder 4 edges RES| A B JRST| A B =0 =0 no| =0
Counter 1 counter 0]Counter 3 counter 2|
8 | vyes 2x16 bit counter up/up - JCLK| CLK] - | CLK|CLK - - no| no
9 | yes 2x16 bit counter down/up - JCLK|CLK] - ] CLK | CLK - - no | no
10 | vyes 2x16 bit counter up/down - JCLK]|CLK] - | CLK| CLK - - no | no
11 | yes 2x16 bit counterdown/down - JCLK] CLK] - | CLK | CLK - - no | no
Counter 0/1 Counter 2/3
12 | yes 32 bit counter up + gate RES | CLK | Gate | RST | CLK | Gate ] =comp =comp no | yes
13 | vyes 32 bit counter down + gate RES | CLK | Gate | RST | CLK | Gate ] =comp =comp no | yes
14 | vyes 32 hit counter up + gate RES | CLK | Gate | RST | CLK | Gate ] =comp =comp yes | yes
15 | yes 32 bit counter down + gate RES | CLK | Gate | RST | CLK | Gate ] =comp =comp yes | yes
Combination of counter 0 ... 3
16 | no Frequency measurement RES | CLK | Start| Stop] - - |Meas. active| Meas. compl.] no | yes
17 | no Period measurement RES | CLK | Start| Stop] - - |Meas. active| Meas. compl.|] no | yes
18 | no |Frequency measurement with gate-output] RES | CLK | Start | Stop] - - | Meas. gate Gate no | yes
19 | no Period measurement with gate-output | RES | CLK | Start | Stop| - - | Meas. gate Gate no | yes
Counter 0/1 Counter 2/3
6 | vyes Pulse low, 50kHz with Direction Input | RES | Pulse| DIR | RES | Pulse| DIR - -
20 | yes Pulse low, prog. timg;ﬁase with Direction Res | puisel DIR | Res | Puise| DIR R R
21 | yes | Pulse low, up, prog. time-base with Gate| RES | Pulse| Gate | RES | Pulse| Gate - -
22 | yes |Pulse high, up, prog. time-base with Gate] RES [ Pulse| Gate | RES | Pulse| Gate - -
Counter 0/1 Counter 2/
23 | yes One Shot, up, Set RES | CLK | Gate | RES | CLK | Gate no | yes
24 | yes One Shot, down, Set RES | CLK | Gate | RES | CLK | Gate no | yes
25 | vyes One Shot, up, Reset RES | CLK | Gate | RES | CLK | Gate no | yes
26 | yes One Shot, down, Reset RES | CLK | Gate | RES | CLK | Gate no | yes

Due to technical advancesthe revision level and the functionality of the

counter module was continuously expanded. Below follows alist that
allocates the different modesto the revision level:

Mode 0-5
Mode0-17
Mode0-19
Mode6, 20-26

revisionlevel 3
revisionlevel 4
revisionlevel 5

revisionlevel 6/7
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Terminology:

RES
RESET-Signal that must be LOW during the measuring process. A HIGH
level erases one or both counters, depending on the selected mode.

CLK
The clock signal from the transducer

Start or Stop

A HIGH-level starts or stops the counter. When the start level is active the
counter will start with the next CLK-pulse that corresponds to the selected
mode.

DR
In mode O thelevel of the DIR signal determinesthe direction of the
counting process.

LOW level: count up

HIGH level: count down

Auto Reload
The Auto-Reload function transfers a user-defined value into the counter
when the counter reaches the number contained in the compare-register.

Compare Load

You can use the compare function to specify a comparison value for the
counter. Depending on the selected mode an output is activated or the
counter is re-started when the counter reaches this value.

Gate
Gatesignal enabling the counter (mode 12 ... 15).

Measurement gate

Statusindicator of the counter activity - isset to aHIGH level after the 1st
CLK signal and LOW level after thelast CLK signal (mode 18... 19).

Pulse

The pulse-width of the introduced signal is determined by means of the
internal time base.

Fref
Reference- or clock frequency that is set permanently to 50kHz in mode 6.

Theclock frequency Fref for counter mode 20, 21, 22 isprogrammable:

Parameter Fref
0 10 MHz
1 1MHz
2 100 kHz
3 10 kHz
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Counter modes

Mode 0 32 bit counter

In mode 0 two counters (16 bit) are combined to produce a 32 bit counter.
You determinethe direction by means of the DIR input (IN3 or IN6). Every
rising or falling edge of the input clock signal increments or decrementsthe
counter. During the counting process the RES signal must be at aLOW
level. If the RESsignal isat aHIGH level the counter iscleared. When the
counter reaches zero, output OUT of the respective counter is active for a
minimum period of 100ms, even if the counter should continue counting. If
the counter stops at zero the output remains active.

Pin assignment access to counter

1 L+ Data from module
2 00h[ pa0
IN1 (RES 0/1) 01h| pA
3 N2 (CLK o) 02h[ DA Counter 0/1
03h| DA
4 iz EROM) 8;2 32;
5 outon o06h [ DA | Counter 2/3
o (ocv  07h[DA7

IN4 (RES 2/3)

~

IN5 (CLK 2/3)

=3

IN6 (DIR 2/3)

Out 2/3
10 M

Control

Counter 0/1 (channel 1) Counter 2/3 (channel 2)
[oT1T2T3][a]s5T6[7]

[7]e]5

AEAN

Data to module

0oh
01h
02h
03h
04h
05h
06h
07h
0sh

DEO

D
D
D
D
DI

E5

DE6

DE7

Control

Counter 0/1

Counter 2/3
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Up-counter

Inmode 0 aLOW level at the DIR input configures the counter for counting
up.

Timing diagram of the counter 0/1 example:

RES 0/1(IN1) \
DR 01 (N3 \
ToH | ToL
ckongvg ]
> ’-—Temu Torzd
Canerol o000 | 00000000 { 00000001 ) 00000002 ) 00000003 f 00000004 § 00000005

Down-counter

Inmode 0 aHIGH level at the DIR input configures the counter for counting
down.

Timing diagram of the counter 0/1 example:

RES 0 (N1) — \
DR 01 (N3) Ji
TOH oL
CLKOA (N2) _\_/
— IifTeFQd |<'TCIH2d
Courer 0L xxxx xxxx__\ 00000000 _ \_FFFF FFFF_)_FFFF FFFE ) FFFF FFFD\X FFFF FFFC | FFFEFFFB )
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Mode 1 Encoder 1 edgeV

In mode 1 you can configure an encoder for one of the channels. Depend-
ing on the direction of rotation this encoder will increment or decrement the
internal counter with every falling edge. The RES input must be at alow
level during the counting process. A HIGH level clears the counter. When
the counter reaches zero, output OUT of the respective counter is active for
aminimum period of 100ms, even if the counter should continue counting. If
the counter stops at zero the output remains active.

Pin assignment access to counter

o

o

~

=3

10

Lt Data from module
00h[paQ
IN1 (RES 0/1) 01h

DAL Counter 0/1

02h| pA2

IN2 (A 0/1) 03n | oas

04h | DA4

IN3 (B 0/1) oot [
out 0/1 06h [ DA | Counter 2/3

) bC2av 07h [ DA7

IN4 (RES 2/3)
INS (A 2/3)
ING (B 2/3)

Oout 2/3
M

Control

Counter 0/1 (channel 1) Counter 2/3 (channel 2)
[oT1T2T3][4a]sT6[7]

[7]e]5

a]3[2]1

Data to module

0oh
01h
02h
03h
04h
05h
06h
07h
0sh

DE!(

E4

D
D
D
D
Dl

E5

DE6

DE7

Control|

Counter 0/1

Counter 2/3
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Up-counter

Every falling edge of the signal at input A increments the counter if input B
isat HIGH level at thismoment. Timing diagram for the counter 0/1 example:

RES 0/ (IN)
TelH2cH
e T
TelH Tl
AOL(IN2)
TelH:

Courter 01 00X {0000 0000 00000001 00000002 ) 000000003 ) 00000004 J 00000005 J 00000006 )

Down-counter

Every rising edge of the signal at input A decrementsthe internal counter if
input B isat HIGH level at thismoment. Timing diagram for the counter 0/1
example

RESOA (N1)
TdzeH
BOA (N3) — — " B 1 - )
. S [ S B [ S N -
AOL (N2) — iy & — — — —
i ~ \
TreH2d ' |
| Teli2d
4 4 ’t
Courter0/1 o0 00000000 | FFFFFFFF | FFFFFFFE | FFFEFFFD | FFFFFFFC | FFFFFFFB FrrFFFFA |

Chapter 5 Counter module 5-11



Counter module

Mode 3 Encoder 2 edges

Every rising or falling edge of the signal at input A changes the counter by
1. The direction of the count depends on the level of the signal applied to
input B. RESmust be at aLOW level during the counting process. A HIGH
level clearsthe counter. When the counter reaches zero, output OUT of the
respective counter isactive for aminimum period of 100ms, evenif the
counter should continue counting. If the counter stops at zero the output
remainsactive.

Pin assignment access to counter

1 L+ Data from module
2 00h[ DA
IN1 (RES 0/1) o1ih[ DA
3 IN2 (A 011) 02h[ DA Counter 0/1 «
03h| DA
4 IN3 (B 0/1) 8‘5‘2 Dﬁ;
5 outon o6h [ Das | Counter 2/3 £ |
5 Socav  o7h[DA7
= IN4 (RES 2/3) Counter 0/1 (channel 1) Counter 2/3 (channel 2)
TIN5 (A2/3) [oT1ToT3] [aTsTel 7]
8 IN6 (B 2/3)
9 out 2/3 Control
0 00w [z1el5]al3T2]1]0
Data to module
00h [ B
01h|BE |
02h [ DE2 | Counter 0/1 £
03h| DE
04h| DE4
05h| DES5
o6h [ DEG | Counter 2/3
07h| DE7
08h [Control
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Up-counter

The counter isincremented by the rising edge of signal A if input Bisat a
LOW level or by thefalling edge of input A wheninput B isat aHIGH level.
Timing diagram for the counter 0/1 example:

RES 0/1 (IN1)
B o (N2) j TdLZcIH"C—><—>l/TCIH2d4
TeH Tell
A0/1 (IN2) 1 % % -
TreH2d gl TelH2d

Counter 011 0% o0 oot Y 000002 o Y coooome  aeecos Y a000000 ) seo0or Y ocaanns Yooommes Y

Down-counter

The counter is decremented by the rising edge of signal A if input Bisat a
HIGH level or by thefalling edge of input A wheninput Bisat aLOW level.
Timing diagram for the counter 0/1 example:

RES 0/1 (IN1)
T Tdl2cH ’<—><—>‘TCIH2<IH
/ \

B O/1 (IN3)
TcH Tell
AO/1 (IN2) % % \ |
’<—TmH2d k AL L‘ - ’+T¢|H2d

Counter 011 0 o000 Feeeeee | eeeeeee | eeeeeeo|peeeeee peeeeee {peeeen eeeeeea Y eeeers Yreeeeer )
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Mode 5 Encoder 4 edges

Every rising or falling edge at inputs A or B increments or decrements the
counter. The direction depends on the level applied to the other input (B or
A). RESmust beat aL OW level during the counting process. A HIGH level
clears the counter. When the counter reaches zero, output OUT of the
respective counter isactive for aminimum period of 100ms, evenif the
counter should continue counting. If the counter stops at zero the output

remainsactive.

Pin assignment access to counter

Data from module

1 L+ 00h[pao
01h| DAl
2 IN1 (RES 0/1) 02h [ paz | Counter 0/1 «
3 03h| DA3
IN2 (A 0/1) 04h [DAZ
05h
4 N3 o) oon ez counter 213 = |
5 out o1 07h| DA7
s % DC 24V Counter 0/1 (channel 1) Counter 2/3 (channel 2)
IN4 (RES 2/3) [ofaT2T3][alsTel7]
L INS5 (A 2/3)
8 ING (B 2/3)
( ) Control
& out23 [Zle[sTals2[t
10 M Data to module
00h[DED
01h
02h BE; Counter 0/1 1=
03h| DE3
04h| DE4
05h E!
06h ;Eg Counter 2/3
07h|_DE7
08h [Control
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Up-counter

The counter isincremented when arising edge is applied to B while input A
isat aHIGH level or if afalling edgeisappliedto B wheninput A isat a
LOW level. Alternatively it isalso incremented when arising edgeis
appliedto A wheninput B isat aLOW level of by afaling edge at A when
input B isat aHIGH level. Timing diagram for the counter 0/1 example:

RES 0/1 (IN1) g‘
BO/L(N3) . . . 5 mudu\l‘»jkﬂzm

) ) ) /‘ TelH Tell

A0/ (IN2) ‘ | & 5 ’// . /* { |

s L
Counter 0/1 00 | 00000000 ) 01} 02{03} 04) 05/ 08{ 07 08) 09)0A( 0B o oDy o) oF 1011 12)

Down-counter

The counter is decremented when arising edge is applied to B whileinput
AisataLOW level orif afalling edgeisappliedto B wheninput A isat a
HIGH level. Alternatively it isalso decremented when arising edgeis
appliedto A wheninput B isat aHIGH level of by afalling edge at A when
input BisataL OW level. Timing diagram for counter 0/1 example:

RES 0/1 (IN1)
T TdL2cIH|<—><—>‘TcH2dH
B O/1 (IN3) ‘K\ d\\ ‘S q / \
| | | TeH [ Tell
A0/ (IN2) / | | |
T -
( A

TieHzd | (
\

( (1
P
counter o100 | 00000000 ) FF FE(FD( P P8 FA|F9)(F8 (F7 [Fe) Fs | F4)(F3 F2)( F1)(Fo fEF) EE)

Chapter 5 Counter module 5-15



Counter module

1

2

3

4

6

7

8

Mode 6 pulse-width measurements, Pulse low, 50kHz with
direction control

The pulse-width of asignal connected to the CLK input is determined by
means of an internal time base and saved. The measurement is started with
the falling edge of the input signal and it is stopped by the rising edge of
the input. This savesthe valuein 20s unitsin a buffer from whereit can be
retrieved (correspondstof ref = 50kHz).

Input DIR determines the counting direction of the counter. If DIRisat a
LOW level the counter counts up. A HIGH level lets the counter count
down.

Theinput RESmust beat aLOW level. A HIGH at thisinput would clear the
counter.

With the rising edge of the signal pulse aresult istransferred into the DA
area; theresult remains available until it is overwritten by the next new
result.

SignalsOut 0 or Out 1 are not modified.

Pin assignment access to counter

Data from module

L+

00h[DAO
01h
IN1 (RES 0/1) 02h gﬁ; Counter 0/1
IN2 (PULSE 0/1) 03h[ DA3
04h|"DAZ
05h| DAS
IN3 (DIR 0/1,
( ) o6h [ Dag | Counter 2/3 I
outo 07h| DA7
=) DC 24v Counter 0/1 (channel 1) Counter 2/3 (channel 2)
IN4 (RES 2/3) [0l i1 213] 21516171
IN5 (PULSE 2/3) Data to module
ING (DIR 2/3) 00h
9 01h
out1 02h f f
M 03h [ DE3 | counter 0/1 S0kHz ref | SOKHZ

04h
05h
06h

07h| _DE7_| Counter 2/3
08h [Control
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Up-counter

TheRES-signal (RO) and the DIR-signal (DO) arereset. The measurement is
started by thefalling edge at input PUL SE (CO0) and the counter is clocked
up by the 50kHz-clock. Therising edge of the signal at input PUL SE (CO)
terminates the count operation and the result is transferred into the result
register. Theresult isavailableto the PLC. The value remainsin the result
register until anew measurement has been completed which overwritesthe
register.

PULSE

> e TreH2d

SokHz N A N A W A VO VO W VO W A W A W A W A W A )

Counter x| 00 J 00 J 00 ) 00 f o ) 02 J 038 f 04 J 05 J 06 | o7 ) o0 J o |

Result I 0000 X 0000 I 07

Down-counter

TheRES-signal (RO) isreset and the DIR-signal (DO) isplaced at aHIGH
level. The measurement is started by thefalling edge at input PUL SE (CO)
and the counter is clocked down by the 50kHz-clock. The rising edge of the
signal at input PUL SE (CO) terminates the count operation and theresult is
transferred into the result register. Theresultisavailabletothe PLC. The
value remainsin the result register until a new measurement has been
completed which overwritesthe register.

RST / \

DIR |

PULSE

—> [« TreH2d

sz ) L
counter o | 00 J 00 f oo oo U fF f e f o \ Fc B J FA J Fo J 00 f F

Resut | 0000 X 0000 I FFF9
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Mode 8 ... 11 two-input counter function

In this mode each channel provides 2 counters of 16 bits each. Therising
edge of theinput clock CLK x increments or decrements the respective
counter. In this mode each counter can also be preset to a certain value by
means of a control-bit. Outputs are not available. A RESET isalso not
available. Thefollowing combinations are possiblefor every channel:

Mode8 - counter 0/2 up, counter /3up
Mode9- counter 0/2down, counter 1/3up

Mode 10- counter 0/2 up, counter 1/3down

Mode11 - counter 0/2down, counter 1/3down

Pin assignment access to counter

1 L+ Data from module
00h[pao <—CLK1
2 ne. Olﬂ DAL Counter 1 o
02h[DA2
8 IN2 (CLK 1) 03h | DA3 Counter 0 T
04h | DAZ iy il CLK 3
4 IN3 (CLK 0) 05h [ pas | Counter S « i T k2
06h [ DAG LK
5
n.c. o7h [ DA7 Counter 2
6 ) DC 24v
n.c.
7 Channel 1 Channel 2
INS (CLK 3) Counter 1 Counter 0 Counter 3 Counter 2
01 23 45 67
N I Y 2
9
n.c.
10 M Control
71615144312 0
Data to module
00h["BE0 & o
o1 o Counter 1 ! !
02h[BE
03h[BE Counter 0
04h [ DE.
05h [ DES Counter 3
06h [ DE6
o7h [ BET Counter 2
08h |Control
Timing diagram
Below followsatiming diagram depicting an example of counter 0 and
counter 1inmode 8:
Tou | oL
CLK 0 (IN3)
TeHad
Counter O FFFE ) FFFF Y__oooo )} oool X 0002 oooa | o004 Qoos )
TOH TOL
CLK 1 (IN2)
= |«—Teza tethza
Counter 1 0001 JU  0oo2 o003 o004 | 0005 0006 | 0007 ooos )
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Mode 12 and 13 32 bit counter with gate

In mode 12 and mode 13 you can implement a 32 bit counter that is con-
trolled by a gating signal (Gate). The direction of counting depends on the
selected mode. Every rising edge of the input signal increments or decre-
ments the counter provided that the Gate signal isat HIGH level. RES must
be LOW during the counting process. A HIGH level clearsthe counter.
When the counter reaches the value that was previously loaded into the
compareregister, output OUT isset activefor aminimum period of 100 ms
while the counter continues counting.

Mode 12 - 32 Bit counter up + gatewith compare
Mode 13- 32 Bit counter down + gatewith compare

Pin assignment access to counter

1 L+ Counter 0/1 (channel 1)
2 Data from module
IN1 (RES 0/1) 000 ["DAQ
oon[ oAl Counter 0/
3 IN2 (CLK 0/1) o — Compare 0/1 (channel 1)
. oan [ _a0T1T2T3]
osh 2 r
IN3 (Gate 0/1) oo oA counter 213 H
5 5
Out 0 o7 oAz Control c Counter 0/1 (channel 1)
6 ) bc 2av |26 5 & B A
IN4 (RES 2/3) Data to module l
7 oonMpeo | T
IN5 (CLK 2/3) 01h["DE1 | Counter 071/ l
s gga DE2 | Compare /1
IN6 (Gate 2/3) L 11
9 05h [ DES
Outl 06h| DE6
07h| DE7
FU B 08h [Control]

Counter 2/3 (channel 2)
Data from module

Counter 0/1

Counter 2/;

Compare 2/3 (channel 2)
[2TsTe6]7]

0oh §E
oth BS Control S y Counter 2/3 (channel 2)
oon |2k G [A15Tel7]

05h[DES | Counter 2/3/
06h| DE6 | Compare 2

iR
08h [Contro] T

Timing diagram
Below followsan example of atiming diagram of Counter 0/1 mode 12:

RES 0/1 (IN 1)
Gate 0/1 (IN 3) /
TOH TOL |
CLK0/1 (IN 2) —\_/ |
—» IdfTreHZﬂ -TelH2d
Counter /1 xxx xxx__ ) 0000 0000 0000 0001 | 00000002 } 0000 0003
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Mode 14 and 15 32 bit counter with gate and Auto Reload

Modes 14 and 15 operate in the same manner as mode 12 and 13 with the
addition of an Auto-Reload function. The “Auto Reload” is used to define a
valuein the load-register that is used to pre-set the counter automatically
when it reaches the compare value.

A HIGH pulse applied to RES clearsthe counter to 0000 0000. A HIGH level
applied to GATE enables the counter so that is incremented/decremented by
every rising edge of the CLK signal. Aslong as Gateis HIGH the counter
will count every rising edge of the signal applied to CLK until the count is
one less than the value entered into Compare. The next pulse overwritesthe
counter with the value contained in the Load register. This process contin-
uesuntil GATE issettoaLOW level.

When an Auto Reload occurs the status of the respective output changes.
The RES signal only resets the counter and not the output signals.
Mode 14 - 32 bit counter up + gatewith compareand Auto-Reload
Mode 15 - 32 bit counter down + gatewith compar eand Auto-Reload

Pin assignment access to counter

Lkl d D 13
H

Chapter 5 Counter module 5-21



Counter module

Example

Thisexampleisintended to explain the operation of the countersin mode 14
and 15.

A HIGH pulse applied to RES clearsthe counter to 0000 0000. A HIGH level
applied to GATE enablesthe counter. Aslong as Gateis HIGH the counter
will count every rising edge of the signal applied to CLK until the count is
one less than the value entered into Compare. In this example the counter
countsto 0000 0004 followed immediately by an“ Auto Reload”, i.e. the
counter is pre-set to the contents of the Load register (in this case 0000
0002). Thelevel of output OUT 0 changes every time an Auto Reload is
executed.

Inthisexamplethe counter counts from 0000 0002 to 0000 0004 aslong as
the GATE inputisat aHIGH level.

Every Load operation changes the status of output OUT O.

RES 0/1 (IN 1)

Gate 0/1 (IN 3)

CLK 0/1 (IN 2) ]
] Jerneis Tead {
!
Counter 0/1 __ 00000 ) [reeiteve] Y _cowooor /oo oo )-0#4Y_ooooooe {_oooooos (04 aoooonoe ) coooons ) .oaf oo oo
outo A —
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Mode 16 frequency measurement

In thismodeit is possible to determine the frequency of the signal that is
applied to the CLK input. Counter 0/1 is provided with areference signal by
means of DE7 and agate time that is controlled indirectly by the value n to
determine the duration for which counter 2/3 is enabled. The value of n can
rangefrom 1to 2*2-1 and it isloaded into the Compare register.

When enabled by the rising edge of the signal applied to Start, counter 0/1
counts reference pulses of the reference clock generator from thefirst rising
edge of the CLK signal.

During thistime counter 2/3 counts every rising edge of the CLK signal.
Both counters are stopped when counter 0/1 reaches the Compare value or
when aHIGH level isapplied to Stop. You can calculate the frequency by
means of the formula shown bel ow.

This mode can not be combined with other modes!

Pin assignment access to counter

1 L+

Data from module

IN1 (RES) 00h

02h Counter 0/1
03h

05h| DAS
06h Counter 2/.
07h

2

Compare (quantity) Counter 0/1 Counter 213
I

[olzlzTls e glolr[213] [olilzl3]
Gate-time T
Contol [% —0
615[4 211
Data to module E]
ggR
DE1
oo % Compare
03h cLK
04h[ DE4 |
05h [ DES |
06h | DE6 |
o7h Parameter

ogh Reference frequency
0:10 MHz
1:1MHz
2:100 kHz
3:10kHz
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Frequency calculation

When the measurement has been completed you can cal cul ate the frequen-

cy asfollows: frem

Frequency= n

wher efr : referencefrequency (issupplied viaDE7 by meansof control-bit 7)
m: counter 2/3 contents (number of CLK pulses)
n : number of reference frequency pulsesin counter 0/1 (equal to Compare,
if the operation was not terminated prematurely by means of Stop)
Timing diagram
RES (NY) _I_\
Sttt (N3 :/f\
Sop (v Lo

20 e s e T e B e R O
couner2sxof 0 | N 123 f  Y'm
careron 55 T 0000000000000

ouo (ness. aﬂ\w)ﬁl—

Qutl (end ofmeas.)

Example

Quantity = 1000 000 pulses
Referencefrequency =1 MHz

Control
76543210

Data to module [TToToTolololo[1]

gEl 40h ‘ Compare
420 1 Compare
DEZ oFh
DE3 0oh Anzahl = 1000 000
DE4[ DE4
DES5| DE5
DE6 DE6
DE7|_01h | parameter
DE8 Control

Reference
frequency 1 MHz

Using afrequency of 1 MHz and 1000 000 pulseswill return 1 Hz, i.e. when
the measurement is compl eted counter 2/3 contains the frequency directly -
no conversion is required.

Note!
Counter 2/3 will indicate the exact frequency if you choose fr and n so that
theformulareturns1 Hz precisely.
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3

S—— IN2 (CLK)

4 N3 (stat)

6

7

9

10

Mode 17 period measurement

Thismode is used to determine the average period of n measuring intervals
of asignal that is connected to the CLK input. For this purpose you supply
areference clock to counter 2/3 by means of DE7 and indirectly agatetime
defined by the value of n for which counter 2/3 is enabled. The value of n
canrangefrom 1to 2*2-1 and it isloaded into the Compare register.

The measurement period beginswhen arising edgeis applied to Start.
During this period counter 2/3 counts reference pul ses from the reference
clock generator starting with thefirst rising edge of the CLK signal. Inthe
mean time counter 0/1 counts every rising edge of the CLK signal. Both
counters are stopped when the count in counter 0/1 reaches the Compare
value or when Stop isset to aHIGH level. You can then calcul ate the
average period by means of the formula shown bel ow.

This mode can not be combined with other modes!

Pin assignment access to counter

L+ Data from module

INL (RES)

02h Counter 0/1
03n
04
05h

06h Counter 2/3
07h

outo
-—-) DC 24V
IN4 (Stop)

Compare (Anzahl)

Counter 0/1 Counter 2/3

[(O[1l2T3 ¥ To[1[213]

[0T1

213]

n.c.

n.c. Control

[Z16[5]4]3]2]1]
07h Parameter

Out1 Data to module

M ooh
oih Compare

:

CLK

Gate-time Ej
et

08h Reference frequency
0:10 MHz
1:1MHz
2:100 kHz
3:10 kHz
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Period calculation
When the measurement has been completed you can calculate the period as
follows: frem

Frequency=

n

wher efr: reference frequency (supplied in DE7 with control bit 7)
m contents of counter 2/3 (counts reference clock pulses)

n: number of CLK-pulsesin counter 0/1 (correspondsto Compare,
provided it was not terminated prematurely by Stop)

Timing diagram:

NReEs) [ ]

IN3 (Stat) i3—|

IN4 (Stcp)

TSP I I e e e N

Owrrem@ 0 % :X 12319( :9( :D( n

AR G 010110100001 G o—
QU0 freas. adive) — |
oneddmes) L r
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Mode 18 frequency measurement with gate output

The operation of mode 18 issimilar to mode 16. The only differenceisthe
manner inwhich OUT 0and OUT 1 arecontrolled. Inthiscase OUT Ois
only activated when the counting operation starts and it is deactivated
when counting ends, i.e. OUT 0 provides an indication of the internal gate.

OUT 1 providesthe inverted status of the gate.
This mode can not be combined with other modes!

Pin assignment access to counter

1 L+ Data from module

03h
IN2 (CLK) 04h
05h
06h [ DAG | Counter 213
IN3 (Start) Pk

Outo

1%

IN1 (RES) 02h Counter 0/1 « ‘

IS

o

) DC 24v

o

IN4 (Stop) Compare (Anzahl) Counter 0/1 Counter 2/3
7 [OTaT 2T )d™™™ToTiT2173] [0]1il[2T73]
n.c.
8 E
n.c. Control
9 6[5[a[3]2]1 CLK
Out1 Data to module Gate-time [~
10 M 00h
0th
ozn Compare &
03h

04h "DE4

05h "DES

06h _DE6

07h ["DE7_| Parameter

08h [Control| Reference frequency
0:10 MHz
1:1MHz
2:100 kHz
3:10 kHz

Frequency calculation

When the measurement has been completed you can calculate the frequen-

cy asfollows: frem

n

Frequency=

wher efr: Reference frequency (suppliedin DE7 with control bit 7)
m: contents of counter 2/3 (CLK pulse count)

n: number of pulses of the reference frequency in counter 0/1 (corresponds
to Compare provided it was not terminated prematurely by Stop)

Note!
Counter 2/3 will indicate the exact frequency if you choose fr and n so that
theformulareturns 1 Hz precisely.

For example when the applied frequency is 1 MHz and the number of
pulsesis 1000 000 the result will be 1 Hz, i.e. counter 2/3 containsthe
precise frequency after the measurement - this does not require further
conversion.
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Timing diagram:
nees [ |
IN3 Star) [
I 10
ey [ LI L L LU

|

|

X

I

|
couna 01of 0 NOCCO0000CON0N

|

outo (Gate qoen) ‘
Qutl (Gae closed I— *I

m

Example
Pulse count = 1000 000
Referencefrequency = 1 MHz

Control
76543210

Data to module .0 oToToTo 0.

DEQ40n
pE2an ’ \\/ Compare

v

DEZ g | Compare

[oon[ oFh[ 42h] 40n]

DE3 0oh Anzahl = 1000 000

DE4| DE4
DES5| DE5
DE6| DE6
DE7_01h | parameter >|
DES8|Control
Reference
frequency 1 MHz
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Mode 19 period measurement with gate output

The operation of mode 19 isidentical to mode 17. The only differenceisthe
manner inwhich OUT 0and OUT 1 are controlled. Other than for mode 17,
OUT 0 isonly activated when the counting operation startsand it is
deactivated when counting ends, i.e. OUT 0 provides an indication of the
internal gate. OUT 1 provides the inverted status of the gate.

This mode can not be combined with other modes!

Pin assignment access to counter

1 L+ Data from module

2

INT (RES) Counter 0/1

S IN2 (CLK)

a IN3 (Starf)

Counter 2/3

57&110

IN4 (S top)
7
—— nc

8

nc.

970‘.’?]

) DC 24V

Confrol

Compae (Anzahl) Counter 0/1

Counter 2/3

[0 T[22 ][0T 1[2T3]

[0l 1[2T3]

:

CLK

Gate-time Eﬂ

10 M

07h Parameter
o8h Reference frecuency
0:10MHz

1:1 MHz
2:100kHz
3:10kHz

Period calculation

When the measurement has been completed you can cal culate the mean

period asfollows: frem

n

Frequency=

wher efr: Reference frequency (suppliedin DE7 with control bit 7)
m contents of counter 2/3 (reference clock pulse count)

n: number of CLK pulsesin counter 0/1 (correspondsto compare,
provided it was not terminated prematurely by Stop)
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Timing diagram:

INT (RES)
IN3 (Start)
INA (St
I I I I
IN2(CLK)
| | |
| | |
Courter 1 0| o X 1 X 2 X s
I | |
| |

b(
carte 2o 0 0O000CCO000C0Im

n

Qui0 (Gte qren) _I I—
Qutl (Gdedcsed) ——I_—,—
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Mode 20 pulse measurements, pulse down

prog. time-base, with direction control
The pulse-width of asignal that is applied to the PUL SE input is determined
by means of an internal time-base. The measurement is started by the falling
edge of the input signal and ends with the rising edge.

Therising edge of the measured signal stores the resulting pulse-width in
unitsof 1/Fref.

Input DIR controls the direction of the count. When DIR isheld at aLOW

level the counter counts UP. When DIR isat aHIGH level the counter
counts DOWN.

RES must be held at LOW during the counting operation. A HIGH level

clears the counter.

Fref isprogrammable.
The OUT signal is not changed.

Pin assignment access to counter

2
3

IS

@

=3

~

3

L+

IN1 (RES 0/1)
IN2 (PULSE 0/1)
IN3 (DIR 0/1)
Out0

) DC 24v
IN4 (RES 2/3)
IN5 (PULSE 2/3)
ING (DIR 2/3)

Outl
M

Data from module

00h
01h
02h
03h
04h
05h
06h
07h

DAO

DA1

DA2

DA3

DA4

DAS

DA6

DA7

Counter 0/1

Counter 2/3 ‘ |
Counter 0/1 (channe 1) Counter 2/3 (channel 2)
[of1T2[s][4]5T6]7]

Control

7l6[5[4]3]2]1]0] f f

Data to module ref ref

00h
01h
02h
03h
04h
05h
06h
07h
08h

DE3

DE7

Control

Counter 0/1

Counter 2/3
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Up-counter

TheRES-signal (R0) and the DIR-signal (DO) are set to low. Subsequently
the measurement is started with the falling edge of PUL SE (CO0) and the
counter counts up in accordance with the selected time-base. A rising edge
at PUL SE (CO0) terminates the counting operation and the accumul ated
count istransferred into the result register. The result register is available to
the PLC. Thevaueremainsin the result register until anew measurement
has been completed and the register is changed by the new result.

RES —

DIR —

PULSE *4—\

—>| [ Te90s

we ] L L S

Counterxc [ 00 02 f 03 [ 07

Result x| 0000 X 0000 ) 07

Down-counter

The RES-signal (RO) isset to low and the DIR-signal (DO0) to high. Subse-
guently the measurement is started with the falling edge of PUL SE (C0) and
the counter counts down in accordance with the selected time-base. A
rising edge at PUL SE (CO0) terminates the counting operation and the
accumulated count is transferred into the result register. The result register
isavailabletothe PLC. The valueremainsin theresult register until anew
measurement has been completed and the register is changed by the new
result.

RES
—

DIR

PULSE

1/fref

Counter

Result  xx 0000 X 0000 X FFF9
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Mode 21 pulse-width measurement, pulse low

Direction up, prog. time-base, with enable
The pulse-width of asignal applied to the PUL SE-input is determined by
means of a programmabl e time base (f ref). The measurement startswith the
falling edge of the input signal and it is stopped by the rising edge of the
input signal. The rising edge of the input signal saves the resulting pul se-
width in units of 1/f ref. Thisisavailableto other devices.
A condition for the function isthat aHIGH level isapplied to the GATE
input.
Input RESmust beat aL OW level. A HIGH level at thisinput would clear
the counter.

TheOUT signal isnot modified.

Pin assignment access to counter

Data from module
1 L+

2 N1RES O) Counter 0/1
3 IN2(PULSE ON)
4
= IN3 (GATE 0/1) Counter 2/3 |
5 ouo
2 be 2av Counte 0/1 (chanre 1) Counter 2/3 (channel 2)
IN4 (RES 2/3) [0l 1T2Ts][als5]e6]7]
L N5 (PULSE 23)
& N6 (GATE 29) Cortrol
9 716]5]4]3]2[1]0 f f
Out Data fo moatle ref ref
10 M

Counter 0/1

Counter 2/.
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Up-counter

A low level isapplied to the RES (R0). The measurement can only be started
whenthe GATE-signal isat aHIGH level. The measurement is started with
the falling edge of PUL SE (CO0) and the counter counts up in accordance
with the sel ected time-base. A rising edge at PUL SE (CO) terminatesthe
counting operation and the accumulated count is transferred into the result
register. Theresult register isavailableto the PLC. Thevalueremainsin the
result register until a new measurement has been completed and the register
is changed by the new result. The GATE signal must be held at aHIGH level

for the entire cycle, since the measurement could otherwise not be complet-
ed.

RES
GATE

PULSE

Y
D

1/fref

Counfer xx

Resut  xx 0000 j( 0000 X 06
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Mode 22 pulse-width measurement, pulse high

Direction down, prog. Time base, with enable
The pulse-width of asignal applied to the PUL SE-input is determined by
means of a programmabl e time base (f ref). Therising edge of theinput
signal savesthe resulting pulse-width in units of 1/f ref. Thisisavailableto
other devices.

A condition for the function isthat aHIGH level isapplied to the GATE
input.

Input RESmust beat aL OW level. A HIGH level at thisinput would clear
the counter.

TheOUT signal isnot modified.
Pin assignment access to counter

Data from module
1 L+

2 INT (RES 0/1)

R IN2 (PULSE 0/1)

4 N3(EATE O)

Counter 0/1

Counter 2/3 | ‘

5 outo Counter 0/1 (channe 1) Counter 2/3 (channel 2)
. = e oay [olil2ls][alsTs6l7]

IN4 (RES 2/3)
7

IN5 (PULSE 2/3) Contfrol
7[el5[al3]2[1]0 f f

ref ref

8 N6 (ATE 23) Data fo module

7 Out 1
10 M

Counter 0/1

Counter 2/

Chapter 5 Counter module 5-35



Counter module

Down-counter

The RES-signal (RO) is set to low. The measurement can only be started
whenthe GATE signal isat aHIGH level. The measurement is started with
the rising edge of PUL SE (C0) and the counter counts down in accordance
with the selected time-base. A falling edge at PUL SE (CO) terminatesthe
counting operation and the accumulated count is transferred into the result
register. Theresult register isavailableto the PLC. Thevalueremainsin the
result register until a new measurement has been completed and the register
is changed by the new result. A condition for the function isthat aHIGH
level isapplied to the GATE input.

RES —

GATE

PULSE N /\: /

—>| [ Tiel 2] |
‘
e ] SV S

Counter xx

Resut ) 0000 ) 0000 X FA
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Mode 23 One Shot, direction of count is up, with gate, output

signal

In mode 23 you can implement one 32 bit counter per channel, each one
controlled by the signal applied to the gate input. Every rising edge of the
input clock increments the counter aslong asthe signal applied to GATE is
HIGH. RESmust beat aLOW level. A HIGH level at thisinput would clear
the counter. OUT changes to HIGH when the counter isloaded. OUT is
cleared when the value entered into COM PARE isreached. The counter will
continue the count operation after the valuein COMPARE was reached.

Mode23- One Shot, up with Gate-I nput, Output set

Pin assignment access to counter

L Counter 0/1

1
2

INT (RES 0/1) 00n[BAT
3 01h[ DAl
S—— IN2(CLK 0/1) 02h[ Az
4
5

03n| DA3
IN3 (GATE 0/1) gg: gﬁg
06h| DA

outo 7
=) pcasv Lo

6

IN4 (RES 2/3)

IN5 (CLK 2/3) 00N [ G
oin[ bel
ING (GATE 2/3) 02h[ o

03h| BE

04h| DE:
Out1 0sh[ DEs
10 M 06h| DE:
07h| OE

]
S

=}

7
8
2

=]
3|

o
Iy

o
ey

08h [Contfral

Counter 2/3

channel 1)

Data from module

Counter 0

Counter 2/3

Data fo module

<[]

1

Compare 0/1 (channefl)

r

Control

[ZIeTsT4Ts 2] o] [T

4 Counter 0/1 (channel1)
I

T2

3]

1

Counter 0/1/
Compare 0/1

channel 2)

Data from module

00h[ DED

Counter 0/1

Counter

Compare 2/3 (channeR)

=]

—

t

Compaison

Control

P
(@)

it

c

)

" 2)

3 (channel2)

NE

[z1elsTalsI2TTal

o

/
I

[

7]

|5

Counter 2/3 /
Compare 2/3

i
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Timing diagram
Exampleof counter 0/1 in mode 23:

RES O/1 (IN1) —\
GATE 071 (IN3)
TIOH THoL
aKol Ny \ /l
> I-fwanza IthIHQG
Counter 01 00000 ) 0000 0004 X 00000005 Y 00000006 ) 00000007 Y 00000008 Y
arm — \

Compare value reached

1. The RESsignal changesto LOW.

2. Compareisloaded once.

3. Counter (subject to Control) isloaded with, e.g. 0004.
4. The GATE signal isactive.

Stop by means of Control = termination
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Mode 24 One Shot, direction down, with gate, output signal

In mode 24 you can implement one 32 bit counter per channel, each one
controlled by the signal applied to the gate input. Every rising edge of the
input clock decrements the counter as long as the signal applied to GATE is
HIGH. RESmust beat aLOW level. A HIGH level at thisinput would clear
the counter. OUT changes to HIGH when the counter isloaded. OUT is
cleared when the value entered into COM PARE isreached. The counter will
continue the count operation after the valuein COMPARE was reached.

Mode24 - One Shot, down with Gate-Input, Output set

Pin assignment access to counter

1 L+ Counter 0/1 (channel 1)
Data frommodule

= INT(RES 0/1) 00h[ DAD
3 O1h DAT
— IN2(CLK 0/1) 02h[ DA
03h| DA

4 N3 (Gate0/1) 04n['DAZ
05h| DAS
outo 06h [ DAG | Counter 2/3

& bc 24v 07n[ DA Confrol
IN4 (RES 2/3) [Zlelsaf3l2l1 o]
Datato modue l T

00h[DE .
E1 | Counter0/1/
E2 | Compare 0/1 ‘ _

Counter 04

o
N

Compare 0/1 (channel 1)

=]
=

ol
i

c

— IN5(CLK 2/3)

S}

>
=]

=]

9 03nh
—— Out1 04h

10 M 05h
- 06h
07h
08h

I
o

01
R IN6 (Gate 2/3) 02h

E
E

o
)

o
ol

o
o

E

|9
i

Counter 2/3
Data frommodule
00n[OF
o1h[ BE
02h[DE2 Counter 0/1
03n| DE
04nh| DE
05h| DE
06h [ DEG | Counter
07h[ DE7

c

channel 2)

o

=]

=]

=]
o]

o
N

ol
o

Datato mod
00h[TDEQ
g;h o [4]312T1 [o] [
03n[DE3 T
04n[DEZ

05n[DES | Counter 2/3/

c

e

Comparison

E
=

06h[ DE6 | Compare 2/3
07h| DE7
08h [Control]
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Timing diagram
Exampleof counter 0/1 in mode 24:

RES O/1 (IN1) —\

GATE /1 (IN3)

TOH | THoL
QKO (N \ /]
> ’4—Treﬂzd ’chIHZd

Courter 01 o000 | 00000007 ) 00000008 ) 00000007 ) 000DOOS ) 00000005 )

an —f \

!

Compare vdue reached

1. The RESsignal changesto LOW.

2. Compareisloaded once.

3. Counter (subject to Control) isloaded with, e.g. 0009.
4. The GATE signal isactive.

Stop by means of Control = termination
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Mode 25 One Shot, direction of count is up, with reset signal

In mode 25 you can implement one 32 bit counter per channel, each one
controlled by the signal applied to the gate input. Every rising edge of the
input clock increments the counter aslong asthe signal applied to GATE is
HIGH. RESmust beat aLOW level. A HIGH level at thisinput would clear
the counter. OUT (active 0) changesto LOW when the counter is|oaded.
OUT becomes HIGH when the value entered into COM PARE isreached.

Mode 25 One Shot, up, Reset

Pin assignment access to counter

1 L+ Counter 0/1

channel 1)

Data from module

IN1 (RES 0/1) 00h [ A0

3 01h[ pa1
IN2 (CLK 0/1) 02h[ DAz

03h[ DA3

IN3 (Gate 0/1) 822 Dhe

5 06h [ DAG
Out0 A 07h[ DAT
) DC 24v Control

IN4 (RES 2/3) [7IeTsT4]3T2]1]0]
Data to module

IN5 (CLK 2/3) 00h [BE X T
01h["DE1 | Counter 0/1/

ING (Gate 2/3) 02h["DE2 | compare 0/1 L

2

Counter 04

Compare 0/1 (channel 1)

172[3]

%
of

Counter 2/3

=

S

9 03h
04h

Outl 05h

10 M 06h
07h
08h [Control

o
M
03

Is]
m
Iy

<]
a

E!

o
m
o

]

o
m
o

Counter 2/3

e

channel 2)
Data from module

00h[DE0
01h[pE1
02h[DE2
03h| DE3
04h[DE4
05h [ DES
06h [ DE6 | Counter 2/3¢
07h[_DE7

Counter 0/1

o

Compare 2/3 (channel 2)
[EAI5 16 7]

c

Data to mod
00 "DEo Control

oaneEL [PAERBANG}
03h| DE3
04h[DE4
05h| DE5 | Counter 2/3/
06h| DE6 Compare 2/3
07h| DE7

08h [Control| L

e

Comparison

(channel 2)
61 7]
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Timing diagram
Exampleof counter 0/1 in mode 25:

RES 071 (IN1) —\
GATE 071 (IN3)
TIOH THOL
axoing j_/‘\_/—\_ﬁ\fm‘—\_/—\_/—\
—>| ’47!.“2:: ’¢|c|u2a
Counter 0/1 00000 Y 00000004 ) 00000005 ) 00000005 ) 00000007 Y 00000008 )

autan -/ \

(cclive ')

Lood counter Compare value reached
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Mode 26 One Shot, direction of count is down, with reset signal

In mode 26 you can implement one 32 bit counter per channel, each one
controlled by the signal applied to the gate input. Every rising edge of the
input clock decrements the counter as long as the signal applied to GATE is
HIGH. RESmust beat aLOW level. A HIGH level at thisinput would clear
the counter. OUT (active 0) changesto LOW when the counter isloaded.
OUT becomes HIGH when the value entered into COM PARE isreached.

Pin assignment access to counter

L+

IN1 (RES 0/1)
IN2 (CLK 0/1)
IN3 (Gate 0/1)
Out0

IN4 (RES 2/3)
IN5 (CLK 2/3)
IN6 (Gate 2/3)

Outl
M

(=) DC 24V

Counter 0/ 1 (channel 1)
Data from module

00h [ pao
01h| pa1

Counter 0/4

M ode 26 One Shot, down, Reset

02h| pa2
03h[ DA3
04h ["DA4
05h| DAS
06h [ DAG | Counter 2/3

07h| DA7

Control

Compare 0/1 (channel 1)

1]273]
| S

“u Counter 0/1 (channel 1)

H

Comparison

[ZIsT5T4T312]1To]

[0T1]2]3

1

01h| DE1 | Counter 0/1/
02h| DE2 | compare 0/1

08h [Control

(o]
)
<

nter 2/ 3 (channe | 2)
Data from module

00h[DE0
01h| DEL
02h| DE2
03h| DE3
04h| DE4
05h| DES

Counter 0/1

L

06h [ DEG | Counter 2/
07h| DE7

Data to mod

00h[DEO
01h[ DEL
02h| DE2
03h| DE3
04h| DE4

[

e

Compare 2/3 (channel 2)
4]5]6[7]

-

Counter 2/3 (channel 2)
[2]5 6] 7]

—

Comparison

Control
[rIeIsTalsl2TaTol

05h| DE5 | Counter 2/3/
06h| DE6 | compare 2/3

07h| DE7

08h [Control

:
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Timing diagram
Exampleof counter 0/1 in mode 26:

RES 01 (IN) —\

GATE 071 (IN3)

TIOH THOL
axon (N \ / L/
— kgrmnza

061 J 00000006 )

outon | \ /
(cctived'0) T T
Load counter Compare value reached
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Counter module

FM 250

Electrical data Advantech 250-1BA0
Number of counters 2or4

Counter resolution 32 Bit or 16 Bit
Number of operating modes 26

Counter frequency 1 MHz max.

Current consumption

80 mA via back panel bus

Isolation

yes

Output stage

24 V. high side switch 0, 5 A

Ext. power supply

24V, (18 ..28,8V)

Status indicator

via LED's located on the front

Programming specifications

Input data 10 Bytes
Output data 9 Bytes
Parameter data 2 Bytes

Diagnostic data

Dimensions and weight

Dimensions (WxHxD)

25,4 X 76 X 76 mm

Weight

100 g
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Power supplies

Overview

This chapter contains descriptions of the ADAM-8000 power supplies.

Below follows adescription of the:
« Power supply 2 A
« Power supply 4 A
« Instalation and wiring

* Technical data

Ordering details

Order number

Description

ADAM 8207-1BA00

Power supply primary AC 100...240 V, secondary DC24 V, 2 A, 48 W

6-2
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Chapter 6

Safety precautions

Appropriate use

The power supplies were designed and constructed:

* tosupply 24V to the ADAM-8000 components

* tobeinstalled on at-rail along with ADAM-8000 components
* tooperateas 24V “stand alone” power supplies

« forinstalationinacontrol cabinet with sufficient ventilation

» forindustria applications

Thefollowing precautionsapply to applicationsemployingthe ADAM -
8000 power supplies.

A

Danger!
» The power supplies must be installed in protected environments that are
only accessible to properly qualified maintenance staff!

» The power suppliesare not certified for applicationsin explosive
environments (EX-zone)!

* You must disconnect the power supply from the main power source
before commencing installation or maintenance work, i.e. beforeyou
start to work on a power supply or the supply cable the main supply line
must be disconnected (disconnect plugs, on permanent installations the
respective circuit breaker must be turned off)!

» Only properly qualified electrical staff isallowed to install, connect and/
or modify electrical equipment!

 To provide asufficient level of ventilation and cooling to the power
supply components whilst maintaining the compact construction it was
not possible to protect the unit from incorrect handling and a proper
level of fire protection. For thisreason the required level of fire protec-
tion must be provided by the environment where the power supply is
installed (e.g. installation in a switchboard that satisfiesthe fire protec-
tion rules and regulations)!

* Please adhere to the national rules and regulations of the location and/
or country where the units are installed (installation, safety precautions,
EMC..).
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Power supplies

System overview

The ADAM-8000 power supplies are provided with awide-range-input that
can be connected to 100 ... 240V, .. The output voltageis24 V _at 2 A/48
W or 4A/96 W.

Since al inputs and outputs are located on the front of the unit and since
the enclosureisisolated from the back panel busyou caninstall the power
supply along with the ADAM-8000 on the samet-rail or you can useit asa
separate external power supply.

Thefollowing power suppliesare currently available:

|
o\

JOK
OUT DC 24V /127
X1 3A(peak)

a0
-0
DCZA:/ O
o

N R Y

1
2f
3|
4

X
ADAM 8207-1BA00

Ordering details

Order number Description

Power supply

ADAM 8207-1BA00 primary AC 100...240 V, secondary DC24 V, 2 A, 48 W
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Power supply PS 207/2, 2A

Properties

The power supply is distinguished by the following properties:
* Wide-range-input 100...240V , . without manual intervention
e 24V, 2A,48W output

Can beinstalled on at-rail together with other ADAM-8000 components
or as “stand alone” devices

Protection from short-circuits, overload and open circuits
Typically 90% efficiency at Irated

Construction

Ps207/2 [1]  LED st atus indicat or

[2] ACIN 100 ... 240V

L
ok O [ —2 [3] DCO UT 24V, 2A, 48W
6O M

0K

OUT DG 24V/ 24
X1 A (peak)

DCZA*\I =
10
DDQ:\/ 0

5
2
33
4

5 (L
ADAM 8207-1BA00
LED’s

Thefront of the power supply carries 3 LED’s for troubleshooting purpos-
es. Thefollowing table lists the significance and the respective color.

Name Color Description
OH red Overheat: turned on by excessive temperatures
OL yellow Overload: turned on when the total current exceeds the
maximum capacity of app. 4 A.
OK green Turned on when the power supply operates properly and
supplies 24 V. power.
Note!

Only one LED is on when the unit operates.

When all the LED’s are extinguished while the power supply is operation-
al ashort circuit is present or the power supply hasfailed.
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Power supplies

Connector wiring

Input voltage INPUT 100...240V AC
The power supply must be connected to a source of AC power viathe input
connector.

A fuse protects the input from overloads.

O [
SN
CRICHIN

100-240V AC
550-230m A
50-60Hz

mo = —

Output voltage OUTPUT 24V, 2A
Two connectors are provided for connection to System 200V modul es that
requirean external sourceof 24V, .

Both outputs are protected against short circuits protected and have an
output voltage of 24V with atotal current of 2 A max.

OUT DC24V/ 2A

X1 3A (peak )
+ Q D] 1
DC 24V
-0 1)
+ O D] 3
DC 24V
-1 O )¢
Block diagram
AC DC
[: (+)
100-240V | | 2av
T,

Danger!

 You must disconnect the power supply from the main power source
before commencing installation or maintenance work, i.e. beforeyou
start to work on a power supply or the supply cable the main supply line
must be disconnected (disconnect plugs, on permanent installations the
respective circuit breaker must be turned off)!

« Only properly qualified electrical staff isallowed to install, connect and/
or modify electrical equipment!
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Installation

Installation

The power supplies can be installed by two different methods:

A

You can install the power supply aong with the ADAM-8000 on the
same T-rail. In this case the power supply must only be installed at one
end of your ADAM-8000 since the back panel buswould otherwise be
interrupted.

The power supplies are not connected to the back panel bus.

Installed as “ stand alone”’ power supply on a T-rail. Please ensure
proper and sufficient ventilation for the power supply when you select
theinstallation location.

Danger!

The power supplies must be installed in protected environments that are
only accessible to properly qualified maintenance staff!

You must disconnect the power supply from the main power source
before commencing installation or maintenance work, i.e. beforeyou
start to work on a power supply or the supply cable the main supply line
must be disconnected (disconnect plugs, on permanent installations the
respective circuit breaker must be turned off)!

Only properly qualified electrical staff isallowed to install, connect and/
or modify electrical equipment!

To provide asufficient level of ventilation and cooling to the power
supply components whilst maintaining the compact construction it was
not possible to protect the unit from incorrect handling and a proper
level of fire protection. For thisreason the required level of fire protec-
tion must be provided by the environment where the power supply is
installed (e.g. installation in a switchboard that satisfies the fire protec-
tion rules and regulations)!

Please adhere to the national rules and regulations of the location and/
or country where the units are installed (installation, safety precautions,
EMC..).
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Power supplies

Wiring
Wiring
The connections to the power supply are provided by WAGO spring clip
terminals.

Theterminals can accommodate wires of adiameter of 0, 8 mm?to 2, 5mm?.
You can use flexible multi-strand wires aswell as solid conductors.

Wiring by means of spring clip terminals
on Connect cablesto the spring clip contacts as follows:

Sopuane opering Tor screwdriver
Round cpening for wires

=
= e

The sequence shown on the left explains the steps that you must follow to
wire the power supply.
« Insert asuitable screwdriver at a slight angle into the square hole as
shown.
 Push and hold the screwdriver in the opposite direction to open the
spring contact.
« Insert the stripped end of the interconnecting wire into the round hole.
You may usewiresof adiameter of 0,08 mm?to 2, 5 mm?,
* When you remove the screwdriver the inserted wireis clamped and
connected securely by the spring clip contact.

Danger!

A  You must disconnect the power supply from the main power source
before commencing installation or maintenance work, i.e. beforeyou
start to work on a power supply or the supply cable the main supply line
must be disconnected (disconnect plugs, on permanent installations the
respective circuit breaker must be turned off)!

« Only properly qualified electrical staff isallowed to install, connect and/
or modify electrical equipment!
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Technical data

Power supply

PS 207, 2A, 48W

Electrical data PS 207/2
Rated input voltage 100 ...240 V,
Frequency 50 Hz / 60 Hz

Rated input current

0,24A/230V,

power on surge

15A max.

Buffer time
(at a mains voltage AC 2150 V)

min.10 ms

Rated output voltage

24V, 5%

Ripple < 100 mVss incl. Spikes
Open circuit es
protection Y

Rated output current

2A (50 W); 3A (peak)

Efficiency

typ. 90% at Irated

Dissipation

5 W at the rated load

Parallel connection permitted

yes

Status indicators (LED)

via LED’s located on the front

Operating conditions

Operating temperature

0°C...55°C (55°C at reduced load)

Storage - 25°C...+ 85°C
EMC DIN EN 61000 / Teil4-8
Certification/CE yes

General protection

Short circuit; overload; over temperature IP 20

Installation DIN-rail
Terminals Spring clip
Input L, N, PE

Output 2 x 24 V. in parallel

Mechanical data

Dimensions (W x H x D)

25,4 X 76 X 76 mm

Weight

250 g

Ordering details

AC 100 V-240 V. 24 VI2 A

ADAM 8207-1BA00
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Digital input modules

Overview

This chapter contains a description of the construction and the operation of
the Advantech digital input modules.

Below followsadescription of:
« A system overview of the digital input modules
 Properties
 Constructions
« Interfacing and schematic diagram
 Technical data
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System overview

Input modules SM 221

Herefollowsasummary of thedigital input modulesthat are currently

availablefrom Advantech:

Ordering details input modules

Type Order number Page
DI 8xDC24V ADAM 8221-1BF00 11-4
DI 8xDC24V active low input ADAM 8221-1BF50 11-6
DI 4xAC/DC 90...230V ADAM 8221-1FDO00 11-8
DI 8xAC/DC 60...230V ADAM 8221-1FF20 11-10
DI 8xAC/DC 24...48V ADAM 8221-1FF30 11-14
DI 16xDC24V ADAM 8221-BH10 11-16
DI 16xDC24V active low input ADAM 8221-BH50 11-18
DI 32xDC24V ADAM 8221-2BL10 11-20

Chapter 7 Digital input modules
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Digital input modules

DI 8xDC24V

Ordering details
DI 8xDC24V ADAM 8221-1BF00

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system. The
module has 8 channels, each one with alight emitting diode to indicate the

status of the channel.

Properties

« 8floating inputs, isolated from the back panel bus

* 24V ratedinput voltage

« Suitablefor standard switches and proximity switches
» Statusindicator for each channel by means of an LED

Construction

[11 Label for the name of
the module

[2] Label for the bit address
with description

[3] LED status indicator
[4] Edge connector

Status indicator connector assignment

Description M Pin  Assignment
4 LED’s (green) N 1 not connected

E.Oto E.7 Mo Z ; 2 Input E.O
A “1” signal level is Ttz 1l |s 3 Input E.1
recognized as of app. ;2 Z ‘5‘ 4 Input E.2
15V and the respective Halo 1l s 5 Input E.3
LED is turned on Hsia il |7 6 Input E.4

el g |l |s 7 Input E.5

H7|Ce ]| e 8 Input E.6

= e o 9 Input E.7

3 10 Ground

LVIPA 221-1BF00
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Wiring diagram and schematic

Wiring diagram

2~

3z
4 — ]
5 —

e | @ DC 24V
r__— |

8 — |

9 — |

10 M

Technical data

Schematic diagram

|nput module

LED

Optocoupler 24v DC

V-Bus

J=€

L

Mintern

Electrical data

ADAM 8221-1BF00

Number of inputs

8

Rated input voltage

24V, (18..28,8V)

Signal voltage “0” 0..5V
Signal voltage “1” 15...28,8V
Input filter time delay 3ms

Input current typ. 7 mA

Power supply

5V via back panel bus

Current consumption via back panel bus

20 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

1 Byte

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76 X 76

Weight

50 g

Chapter 7 Digital input modules
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Digital input modules

DI 8xDC24V active low input

Ordering details
DI 8xDC24V activelow input ADAM 8221-1BF50

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system. The
module has 8 channels, each one with alight emitting diode to indicate the
status of the channel. The input becomes active when it is connected to
ground.

Properties

« 8floating inputs, isolated from the back panel bus

« Activelow input (signal level "1” when input is at ground)
* 24V ratedinput voltage

« Suitablefor standard switches and proximity switches

« Statusindicator for each channel by means of an LED

Construction

[1]1 Label for the name of the
module

[2] Label for the bit address with
description

[3] LED status indicator

[4] Edge connector

Status indicator connector assignment

o SM 221 ) )
LED Description DI 8xDC24V Pin  Assignment
.0....7 LED’s (green) ull g ’ 1 +DC24V
E.Oto E.7 Hollg ] |2 2 Input E.O
when an input is at :'; g8 3 Input E.1
ground a “1” is = & 4  InputE.2
detected and the :'4 Z 5 5 Input E.3
respective LED is ly 6 6 Input E.4
Csl(e || |7
turned on e 7 Input E.5
6|l @ || |8
H710z 9 8 Input E.6
H 7 1 o 9 Input E.7 / Ground
- 10 reserved
%
ADAM 8221-1BF50
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Wiring diagram and schematic

Wiring diagram

Schematic diagram

|nput moaule

24V DC

+
——-)24V DC

V-Bus

Mintern

\ ;\\ | \\ \d
L

\

\

=

1

Technical data

Electrical data

ADAM 8221-1BF50

Number of inputs

8

Rated input voltage

24V DC (18 ... 28,8V)

Signal voltage “0” 15..28,8V
Signal voltage “1” 0..5V
Input filter time delay 3ms

Input current typ. 7 mA

Power supply

5V via back panel bus

Current consumption via back panel bus

20mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

1 Byte

Output data

Parameter data

Diagnosticdata

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76 X 76

Weight

50 g
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Digital input modules

DI 4xAC/DC 90...230V

Ordering details
DI 4xAC/DC 90...230V ADAM 8221-1FD00

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system.
The module has 4 channels and the respective status is displayed by
meansof LED’s.

Properties

 4floating inputs, isolated from the back panel bus and from each other
» Statusindicator for each channel by means of an LED
 Ratedinput voltage90... 230V AC/DC

Construction
[1] Label for the name of the
module

[2] Label for the bit address with
description

[8] LED status indicator
[4] Edge connector

Status indicator connector assignment

SM 221
DI 4x AC/DC120V
LED Description - - Pin  Assignment
.0 LED’s (green) : & | 1 not connected
1 E.Oto E.3 0 |2 2 E.O
2 from app. 80V, or H g |3 3 Neutral conductor E.O
3 65V, (50 Hz) a —> e |4 4 E.1
signal “1” is H g | |5 5 Neutral conductor E.1
detected and the 2| e 6 E.2
respective LED is H & |7 7 Neutral conductor E.2
turned on — |3 (e || |8 8 E.3
l & |9 9 Neutral conductor E.3
: @ || ]lo 10  not connected
sﬁ'%
ADAM 8221-1FD00
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Chapter 7

Wiring diagram and schematic

Wiring diagram
a1

Technical data

Schematic diagram

|nput module

-

pocoupler 230V

AC/DC 90

V-Bus

e

il

Mintern

Electrical data

ADAM 8221-1FD00

Number of inputs

4

Rated input voltage

AC/DC 90 ... 230 V

Signal voltage “0”

AC/DCO ...35V

Signal voltage “1”

AC/DC 90 ... 230 V

Input filter time delay 25 ms
Frequency of input voltage 50 ... 60 Hz
Input resistor 136 kQ

Power supply

5 V via back panel bus

Current consumption via back panel bus

80 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

1 Byte (Bit 0 ... Bit 3)

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76x76

Weight

509

Chapter 7 Digital input modules

7-9



Digital input modules

DI 8xAC/DC 60...230V

Ordering details
DI 8xAC/DC60...230V ADAM 8221-1FF20

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system. The
module has 8 channels, each one with alight emitting diode to indicate the
status of the channel.

Properties

 8inputs, isolated from the back panel bus
« Ratedinput voltage60... 230 VAC/DC
» Statusindicator for each channel by means of an LED

Construction

[1] Label for the name of the
module

[2] Label for the bit address with
description

[3] LED status indicator
[4] Edge connector

Status indicator connector assignment

SM 221
LED Description DI 8xAC/DC_230V Pin Assignment
.0....7 LED's (green) O Mo 1 not connected
E.O to E.7 from app. Ho, Al s 2 Input E.O
55V, or 45V, _(50 Haltg 1 s 3 Input E.1
Hz) a signal “1” is Heltz 1 . 4 Input E.2
detected and the Hallz |l s 5 Input E.3
respective LED is Hallz 1l s 6 Input E.4
turned on szl |7 7 Input E.5
el g s 8 Input E.6
71z 1l o 9 Input E.7
CON[Ca | o 10  Neutral conductor
iSAM 8221-1FF20
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Chapter 7

Wiring diagram and schematic

Wiring diagram Schematic diagram
1
z__— Input module
3 — —4 _—
- . o
5 — I @ ACIDC 60 .., 230V
6 — | (X) acpceo.2s0v V-Bus /\Z]tgt—zgm
7 | —H
Mintern
8 — ——
9 — |
10 M

Technical data

Electrical data ADAM 8221-1FF20

Number of inputs 8

Rated input voltage AC/DC 60 ... 230 V

Signal voltage “0” AC/DCO ..35V

Signal voltage “1” AC/DC 60 ... 230 V

Input filter time delay 25 ms

Frequency of input voltage 50 ... 60 Hz

Input resistor 136 k

Power supply 5 V via back panel bus
Current consumption via back panel bus 80 mA

Isolation 500 Vrms (field voltage - back panel bus)
Status indicator via LED’s located on the front

Programming specifications

Input data 1 Byte

Output data -

Parameter data -

Diagnostic data -

Dimensions and weight

Dimensions (W x H x D) in mm 25,4x 76 x 76

Weight 509
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Digital input modules

DI 8xAC/DC 24...48V

Ordering details
DI 8xAC/DC 24...48V ADAM 8221-1FF30

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system. The
module has 8 channels, each one with alight emitting diode to indicate the
status of the channel.

Properties

« 8floating inputs, isolated from the back panel bus
» Ratedinput voltage AC/DC 24 ... 48V
 Statusindicator for each channel by means of an LED

Construction

[1] Label for the name of the
module

[2] Label for the bit address with
description

[3] LED status indicator

[4] Edge connector

Status indicator connector assignment

SM 221
DI 8xAC/DC..48V
LED Description — Pin Assignment
.0....7 LED’s (green) ] g 1 1 not connected
E.O to E.7 from app. ™ o2l |2 2 InputE.0
14V, or 12V, R A 3 InputE.1
(50Hz) a signal “1" is L2\ & 4 4 Input E.2
detected and the R EET7A I 5 Input E.3
respective LED is 4| @ 6 6 Input E.4
turned on 15| g 7 7 Input E.5
16l g 8 8 Input E.6
L M7l 0 9 Input E.7
- 10  Neutral conductor
L] & 10

X
3

ADAM 8221-1FF30

IS
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Chapter 7

Wiring diagram and schematic

Wiring diagram

‘\0
\

|

D

) AC/DC 24...48V

Technical data

Schematic diagram

Input module

gy

Optocoupler

V-Bus >$§EX’ED

Mintern

@ AC/DC 24...48V

Electrical data

ADAM 8221-1FF30

Number of inputs

8

Rated input voltage

AC/DC 24 ...48 V

Signal voltage “0”

AC/DCO0..8V

Signal voltage “1”

AC/DC 18 ... 48 V

Input filter time delay 25ms
Frequency of input voltage 50 ... 60 Hz
Input resistor 16, 4 k

Power supply

5V via back panel bus

Current consumption via back panel bus

80 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

1 Byte

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76 X 76

Weight

50 g
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Digital input modules

DI 16xDC24V

Ordering details
DI 16xDC24V ADAM 8221-1BH10

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system. It has
16 channels that indicate the respective status by means of LED’s.

Properties
« 16 inputs, isolated from the back panel bus
* 24V ratedinput voltage
« Suitablefor standard switches and proximity switches
 Statusindicator for each channel by means of an LED

Construction

[1]1 Label for the name of the
module

[2] LED status indicator
[3] Edge connector

Status indicator connector assignment

DI 16xDC24V
i S

LED Description %
.0....7 LED’s (green)

E.O to E.7 (per byte)
A “1” signal level is
recognized as of app.
15V and the respec-
tive LED is turned on

Pin  Assignment
1 not connected
2 Input E.O

3 Input E.1

4 Input E.2

O ] 12 i5 input E.13
D) 13 16 Input E.14
Sl s 17 Input E 15
O | |16 18 Ground

IHINININIIRINNRIRREEE

[NoorwbsolNonnson=ol

ntl LTy,
ADAM 8221-1BH10 3‘&
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Chapter 7

Wiring and schematic diagram

Wiring diagram

Technical data

Schematic diagram

Input module

LED

ggonge N7 7K

V-Bus > & EE

24V DC

Mintern

Electrical data

ADAM 8221-1BH10

Number of inputs

16

Rated input voltage

24V, (18 ... 28,8 V)

Signal voltage “0” 0..5V
Signal voltage “1” 15..28,8V
Input filter time delay 3ms

Input current typ. 7 mA

Power supply

5 V via back panel bus

Current consumption via back panel bus

20 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

2 Byte

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4Xx76x76

Weight

509
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Digital input modules

DI 16xDC24V active low input

Ordering details
DI 16xDC24V activelow input ADAM 8221-1BH50

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the centra bus system. The input
becomes active when it is connected to ground. This module requiresa
converter (DEA-UB4X). It has 16 channelsthat indi cate the respective status
viaLED’son the UB4x. The module must be connected to the converter

module (DEA-UBA4x) by meansof aflattened round cable (DEA KB91C).

Properties
16 inputs, isolated from the back panel bus
« Activelow input (signal level "1” when input is at ground)
* 24V ratedinput voltage
Suitable for standard switches and proximity switches
» Statusindicator for each channd by meansof aLLED on the converson module

Construction
[1]1 Label for the name of the
module

[2] Clip

[3] Recessed connector for the
interface to a conversion
module UB4x via the
flattened round cable

[4] Clip

Status indicator on UB4x Connector Connector assignment module
LED Description @ Pin Assignment
0...15 LED's (yellow) & 23...26 Supply voltage

E.O to E.7 High g 22 +24V DC

E.O to E.7 Low @y 21 Input E.O

A “1” signal level is X Input E.1

recognized as of A

app. 15V and the &4

respective wa : :

LED is turned on g% 8 Input E.14
L+L-  LED (green) ¥ 7 Input E.15

Supply voltage X 1.6 Supply voltage Ground

available

7-16
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Chapter 7

Interface to UB4x

T Lids

iy

Schematic diagram module

TR L]
L e

3

Technical data

Electrical data

ADAM 8221-1BH50

Number of inputs

16

Rated input voltage

24V, (18..28,8V)

Signal voltage “0” 15..28,8V
Signal voltage “1” 0..5V
Input filter time delay 3ms

Input current typ. 7 mA

Power supply

5V via back panel bus

Current consumption via back panel bus

20 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the UB4x

Programming specifications

Input data

2 Byte

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76 X 76

Weight

50 g
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Digital input modules

DI 32xDC24V

LED

Ordering details
DI 32xDC24V ADAM 8221-2BL 10

Description

The digital input accepts binary control signals from the process and
provides an electrically isolated interface to the central bus system It has
32 channels that indicate the respective status by means of LED’s.

Properties
» 32inputs, isolated from the back panel bus
* 24V ratedinput voltage
« Suitablefor standard switches and proximity switches
» Statusindicator for each channel by means of an LED

Construction

[1]1 Label for the name of the
module

[2] LED status indicator

[3] Edge connector

Status indicator connector assignment

n SMI_ZZL n DI 32xDC24V
Description O e L[5 Pin  Assignment
0...15 LED's (green) ™ =0 L 2B A ) 117 INOt fcénge(éelds
= = nput E.O...E.
E.O to E.7 (per =2|omli4 =20 P
bte) :,3 DD]S:,S 0O B N B
y Cl4\[om]le 4|
A “1” signal level o=t = ) .
is recognized as fi EE=sIfL fi 0 D) 18 Ground
of app. 15V and o|[o =] 10 [[o|[C =D 19 Not connected
the respective :-; L :; :-; L
LED is turned on a0 hs [§ a0 0
4|0 s 4|00 . .
[ s(LO B s [ 50
f,g ol P f,g 00 20:.3.635 Icr;put E.16...E.31
Le | H 7l by 5 -|[om round
Lo el he (o o
n+ 7_,743 N3
ADAM 8221-2BL10 314
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Chapter 7

Wiring and schematic diagram

Wiring diagram

1 19

2 0
0w 28

g bc =
n___— 2v 29—
17— 3
18 M 36 M

Technical data

Schematic diagram

|nput module
|
LED
Optocoupier Z4 24y DC
V-Bus ) & XE
il
Mintemn

Electrical data

ADAM 8221-2BL10

Number of inputs

32

Rated input voltage

24V, (18..28,8V)

Signal voltage “0” 0..5V
Signal voltage “1” 15...28,8V
Input filter time delay 3ms

Input current typ. 7 mA

Power supply

5 V via back panel bus

Current consumption via back panel bus

20 mA

Isolation in 2 groups of 16 inputs each

500 Vrms (field voltage - back panel bus)

Status indicator

via LED’s located on the front

Programming specifications

Input data

4 Byte

Output data

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

50,8 x 76 x 76

Weight

509
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Digital output modules

Overview

This chapter contains a description of the construction and the operation of
the Advantech digital output modules.

Below followsadescription of ;
< A system overview of the digital output modules
 Properties
« Construction
« Interfacing and schematic diagram
Technical data
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Chapter 8

System overview

Output modules SM 222

Herefollowsasummary of the digital output modulesthat are currently
availablefrom Advantech:

DC24V output modules

Ordering details DC24V output modules

Type Order number Page
DO 8xDC24V 1A ADAM 8222-1BF00 12-4
DO 8xDC24V 2A ADAM 8222-1BF10 12-6
DO 16xDC24V 1A ADAM 8222-1BH10 12-10
DO 32xDC24V 1A ADAM 8222-2BL10 12-14
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Digital output modules

Relay output module

|ADAM g222-1HD20)

Ordering details relay output modules

Type Order number Page

DO 8xRelais COM ADAM 8222-1HF00 12-16
DO 4xRelais COM ADAM 8222-1HDO00 12-18
DO 4xRelais ADAM 8222-1HD10 12-20

DO 4xRelais bistable ADAM 8222-1HD20 12-22
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Chapter 8

DO 8xDC24V 1A

Ordering details
DO 8xDC24V 1A ADAM 8222-1BF00

Description

Thedigital output module accepts binary control signals from the central
bus system and transfers them to the process level via outputs. The module
regquires asupply of 24V DC viathe connector on the front. It provides 8
channels and the status of each channel is displayed by means of an LED.

Properties

* 8 outputs, isolated from the back panel bus

24V DC supply voltage
1A output current rating
Suitable for magnetic valves and DC contactors
LED’sfor supply voltage and error message
Active channel indication by means of an LED

Construction

Status indicator connector assignment

LED

L+

.0...

N4

Description

LED (yellow) Supply
voltage available

LED’s (green)

AOto A7

when an output is active
the respective LED is
turned on

LED (red) Overload,
overheat or short circuit
error

}

|

(1]
(2

(3]
(4]

SM 222

DO 8xDC24V 1A

L+ ?‘ 1
.ol( @ 2
Ll g 3
.2 @ 4
R\ 5
4| @ 6
sl @ 7
-6/ @ 8
7| e 9
OF|( @ ‘ 0
ﬂﬁ'%

ADAM 8222-1BF00

Label for the name of the
module

Label for the bit address with
description

LED status indicator
Edge connector

el
=

Assignment
24 V. supply voltage
Output A.0
Output A.1
Output A.2
Output A.3
Output A.4
Output A.5
Output A.6
Output A.7
Supply ground

© 00N U~ WNRE

=
o
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Digital output modules

Wiring diagram and schematic

Wiring diagram Schematic diagram
1 L+

5 Output module

3

DC 24V

o

V-Bus
) DC 24V

CJ

Mintern

~

© |

Technical data

Electrical data ADAM 8222-1BF00

Number of outputs 8

Rated load voltage 24V, (18 ... 35 V) from ext. power supply

No-load current consumption at L+ (all A.x=off) |10 mA

Output current per channel 1 A protected against sustained short circuits
Current consumption via back panel bus 50 mA

Voltage supply 5V via back panel bus

Status indicator via LED’s located on the front

Programming specifications

Input data -

Output data 1 Byte

Parameter data -

Diagnostic data -

Dimensions and weight

Dimensions (W x H x D) in mm 25,4x 76 x 76

Weight 50 g
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DO 8xDC24V 2A

L+

Ordering details
DO 8xDC24V 2A ADAM 8222-1BF10

Description

The digital output module accepts binary control signals from the central
bus system and transfers them to the process level via outputs. The module
requiresa 24V DC supply viathe connector located on the front. It provides
8 channels and the status of each channel is displayed by means of an LED.
Themaximum load current per output is2A.

Properties
8 outputs, isolated from the back panel bus
* 24V supply voltage
» Output current 2 A
Suitable for magnetic valves and DC contactors
» LED’sfor supply voltage and error message
* Active channel indication by means of an LED

Construction
[11 Label for the name of the

module

[2] Label for the bit address with
description

[3] LED status indicator
[4] Edge connector

Status indicator connector assignment

SM 222
DO 8xDC24V 2A
LED Description Pin Assignment
LED (yellow) —> ;L+ & 1 1 24 V. supply voltage
Supply voltage available H O\ @ 2 2 Output A.0
...7 LED’s(green) H1C2 3 3 Output A.1

AOto A7 H 2|\ g 4 4 Output A.2
when an output becomes 3|\ @ 5 5 Output A.3
active the respective LED 4| @ 5 6 Output A.4
is turned on 5@ 7 7 Output A5
LED (red) el @ 8 8 Output A.6
Overload, overheat, short .71Ce 9 9 Output A.7
circuit error » IHFICo o 10 Supply ground

)3( 2

ADAM 8222-1BF10
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Digital output modules

Wiring diagram and schematic

Wiring diagram

Schematic diagram

Output module

DC24v

1 L+

2—}

3

4

5 V-Bus

6 -) DC 24V I
Mintern

7

8

10 M

Technical data

Electrical data

ADAM 8222-1BF10

Number of outputs

8

Rated load voltage

24 V. (18 ... 35 V) from ext. power supply

No-load current consumption at L+ (all A.x=off)

10 mA

Output current per channel

2 A short circuit protected

Diversity factor

ID=50% (8 A)

Current consumption via back panel bus

50 mA

Total current of all 8 channels

10A

\oltage supply

5V via back panel bus

Status indicator

via LED's located on the front

Programming specifications

Input data

Output data

1 Byte

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76x76

Weight

509
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DO 16xDC24V 1A

AO ..

Ordering details
DO 16xDC24V 1A ADAM 8222-1BH10

Description

The digital output module accepts binary control signals from the central
bus system and transfers them to the process level via outputs. The module
requires 24V viathe connector on the front. Es hat 16 channels and the
status of each channel is displayed by means of an LED.

Properties
* 16 outputs, isolated from the back panel bus
* 24V supply voltage
1A output current rating
Suitable for magnetic valves and DC contactors
» LED’'sfor supply voltage and error message
* Active channel indication by means of an LED

Construction

[1]1 Label for the name of the
module

[2] LED status indicator
[3] Edge connector

Status indicator connector assignment

0 16xDC24V 1A
[ S

Pin Assignment

Overload, overheat or
short circuit error

g 18 Supply ground

O Ej g

I

LED Description —> iﬁ o]
L+ ¢ f:? g g § 1 24V, supply
A.7 ED (yellow) R = voltage
. 1.3 5
Supply voltage available H Sg . 2 Output A.0
F LED’s (green) 5| (o] |7 3 Output A.1
L6/ O0m]|8
A.0 to A.7 (per Byte) i =7 o] e .
when an output is active [o|[E =] 19
the respective LED is :-; g g :; . .
turned on mEEEaE 16 Output A.14
L LED (red) [].4| LB 14 17 Output A.15
5|0 D
O e|[o =
fl El=s]
™

=
S
M 6227-TBH10 315

=
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Digital output modules

Wiring diagram and schematic

Wiring diagram
1 L+
2

Schematic diagram

Output module

Technical data

DC 24v

Electrical data

ADAM 8222-1BH10

Number of outputs

16

Rated load voltage

24V, (18 ... 35 V) from ext. power supply

No-load current consumption at L+ (all A.x=off)

10 mA

Output current per channel

1A short circuit protected

max. total current

10A

Current consumption via back panel bus

85 mA

Voltage supply

5V via back panel bus

Status indicator

via LED's located on the front

Programming specifications

Input data

Output data

2 Byte

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76x76

Weight

509
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DO 32xDC24V 1A

LED

L+

Ordering details

DO32xDC24V 1A ADAM 8222-2BL 10

Description

Thedigital output module accepts binary control signals from the central
bus system and transfers them to the process level via outputs. The module
requires 24V viathe connector on the front. Es hat 32 channels and the

status of each channel is displayed by means of an LED.

Properties

32 outputs, isolated from the back panel bus

* 24V supply voltage
Output current per channel 1A
Suitable for magnetic valves and DC contactors

» LED’sfor supply voltage and error message

Construction

Active channel indication by means of an LED

[2]
(3]

Status indicator connector assignment

Description

LED (yellow)
Supply voltage
available

LED’s (green)

A.0 to A.7 (per Byte)
when an output is
active the
respective LED is
turned on

LED (red)
Overload, overheat
or short circuit error

—»
4}

4’
—»

T T

nel L[y
ADAM 822228110 315

SM 222 DO 32xDC24V 1A

L I ¥

Lo m) |t

Olom]|2 0 Pin

Hoem]|s K1 1

2om)l4 2

3lom|ls 3 2

Allom]le []4 3

s[om)|7 s

s|lom](s 6

7lomo]|e [].7] 17

o|lo e o [Jo

o] 4 18

2|02 2 19

3(LOEjis 3

4O 0|4 [ 4 20

s|lOmE]s5 s

6L Eje [|6 34

7| DB 7

o=l hs T 35
N+ 36

Label for the name of the
module

LED status indicator
Edge connector

Assignment

24 V. supply voltage
Output A.0

Output A.1

Output A.15

Supply ground

24 V. supply voltage
Output A.16

Output A.30
Output A.31
Supply ground
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Digital output modules

Wiring diagram and schematic

Wiring diagram

bC
24v

Technical data

Schematic diagram

Output module
Optocoupler
e DC24v
V-Bus 3 LED L
#Z Zd
[
Mintern

Electrical data

ADAM 8222-2BL 10

Number of outputs

32

Rated load voltage

24V, (18 ... 35V) from ext. power supply

No-load current consumption at L+ (all A.x=off)

15 mA

max. Output current per channel

1A short circuit protected

max. Contact load

10A

Current consumption via back panel bus

165 mA

\oltage supply

5V via back panel bus in groups of 16 outputs
each

Status indicator

via LED'’s located on the front

Programming specifications

Input data

Output data

4 Byte

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

50,8 x 76 x 76

Weight

509
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DO 8xRelais COM

Ordering details
DO 8xRelaisCOM ADAM 8222-1HF00

Description

Thedigital output module accepts binary control signals from the central bus
system and controls the connected loads at the process level viarelay
outputs. The module derives power from the back panel bus. The load voltage
must be connected to terminal 1. When the total current exceeds 8A you must
balance theload current between terminals 1 and 10. The module has 8
channels and the status of each channel is displayed by means of an LED.

Properties
» 8 Relay outputs
» Power supply viaback panel bus
External load voltage230V /DC 30V, .
» Output current per channel 5A (230V /DC30V, )
* Suitablefor motors, lamps, magnetic valves and DC contactors
* Active channel indication by means of an LED

Construction

[1] Label for the name of the
module

[2] Label for the bit address with
description

[3] LED status indicator

[4] Edge connector

Status indicator connector assignment

SM 222
L DO 8xRELAIS X i
LED Description Pin Assignment

.0... .7 LED’s(green) H ﬂ 1 1 Supply voltage L
AOto A7 Holleg | o 2 Relay output. A.0

when an output is active HLe s 3 Relay output. A.1

the respective LED is :'i Z ; 4 Relay output. A.2

turned on a1l s 5 Relay output. A.3

Csll g 7 6 Relay output. A.4

Llsl(e |f |8 7 Relay output. A.5

H710.g 1o 8 Relay output. A.6

L he i jo 9 Relay output. A.7

Xz 10 Supply voltage L

3%
ADAM 8222-1HF00
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Digital output modules

Wiring diagram and schematic

Wiring diagram Schematic diagram
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Chapter 8

Technical data

Electrical data

ADAM 8222-1HF00

Number of outputs

8 via relay

Rated load voltage

230V, or 30V, max.

No-load current consumption at L+ (all A.x=0ff)

Total current

with 1 L: max. 8 A with 2 L: max. 16 A

max. Output current per channel

AC 230 V:5A/DC 30 V: 5A

Current consumption via back panel bus

250 mA

Voltage supply

5V via back panel bus

Switching rate

max. 100 Hz

Status indicator

via LED’s located on the front

Programming specifications

Input data

Outputdata

1 Byte

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4 x76 X 76

Weight

80 g

Chapter 8 Digital output modules
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Digital output modules

DO 4xRelais COM

Ordering details
DO 4xRelaisCOM ADAM 8222-1HD00

Description

The digital output module accepts binary control signalsfrom the central
bus system and controls the connected loads at the process level viarelay
outputs. The module derives power from the back panel bus. The module
has 4 channels and the status of each channel is displayed by means of an
LED. Theload voltage that is applied to a channel when the signal is“1”
must be connected to terminals 1 and 10.

Properties

4 Relay outputswith acommon return

» Power supply viaback panel bus

* External |load voltage230V/DC30V, .

+ Output current per channel 5A (230 /DC30V, )

« Suitablefor motors, lamps, magnetic valves and DC contactors
« Active channel indication by means of an LED

Construction [1] Label for the name of the

module

[2] Label for the bit address with
description

[8] LED status indicator
[4] Edge connector

Status indicator connector assignment

LED Description Do ASxF':/lELgé-zCOM Pin Assignment
.0...3 LED’s (green) _ 1 Supply voltage
AOto A3 Y =N Z w ; 2 Relay output. A.0
when an output is a;tive H [tz s 3 not connected
the respective LED is Tl . 4 Relay output. A.1
turned on O el Is 5 not connected
— [H2|le] e 6 Relay output. A.2
H [Ged 7 7 not connected
— 530l | 8 Relay output. A.3
H Z ‘ Ii 9 not connected
10 Supply voltage

3la
LDAM 8222-1HD0O
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Wiring diagram and schematic

Wiring diagram Schematic diagram
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Digital output modules

Technical data

Electrical data

ADAM 8222-1HD00

Number of outputs

4 via relay

Rated load voltage

230V, or 30 V,,

No-load current consumption at L+ (all A.x=0ff)

Total current

max. 8 A

max. Output current per channel

AC 230V: 5A / DC 30V: 5A

Current consumption via back panel bus

125 mA

Voltage supply

5V via back panel bus

Switching rate

max. 100 Hz

Status indicator

via LED’s located on the front

Programming specifications

Input data

Outputdata

1 Byte (Bit 0 ... Bit 3)

Parameter data

Diagnosticdata

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76 X 76

Weight

80 g

8-18
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Chapter 8

DO 4xRelais

Ordering details

DO 4xRedaisADAM 8222-1HD10

Description

Thedigital output module accepts binary control signals from the central
bus system and controls the connected loads at the process level viarelay
outputs. The module derives power from the back panel bus. The module
has 4 isolated channels that operate as switches and the status of each
channel is displayed by means of aLED. Power required by activeloads
must be supplied externally.

Properties

» 4 galvanically isolated relay-outputs
 Power supply viaback panel bus

* External load voltage230V, ./ 30V . (may be mixed)
+ Max. output current per channel 5A (230V, ./ 30V )

* Suitablefor motors, lamps, magnetic valves and DC contactors
* Active channel indication by means of an LED

Construction

1
(2]

(3]
[4]

Status indicator connector assignment

LED Description
.0... .3 LED’s(green)
AOto A3
when an output is

active the respective
LED is turned on

SM 222

DO 4xRELAIS
H (e ] |1
— || ol @ 2
H (o] |s
il e 4
i 7 5
— |H2|( @ 6
i @ 7
— ||[1.3|( @ 8
i 7 9
(I (72 )

o

a3

ADAM 8222-1HD10

Label for the name of the

module

Label for the bit address with

description

LED status indicator
Edge connector

Pin

243
4+5
6+7
8+9
10

Assignment

not connected
Relay output. A.0
Relay output. A.1
Relay output. A.2
Relay output. A.3
not connected
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Digital output modules

Wiring diagram and schematic

Schematic diagram

Wiring diagram
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Technical data

Electrical data

ADAM 8222-1HD10

Number of outputs

4 via relay

Rated load voltage

230 V,. or max. 30 V.

max. Output current

230V,:5A/30V,:5A

Current consumption via back panel bus

125 mA

Voltage supply

5 V via back panel bus

Switching rate

max. 100 Hz

Status indicator

via LED’s located on the front

Programming specifications

Input data

Output data

1 Byte (Bit 0 ... Bit 3)

Parameter data

Diagnostic data

Dimensions and weight

Dimensions (W x H x D) in mm

25,4x76x76

Weight

80 g
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DO 4xRelais bistable

Ordering details
DO 4xRelay bistable ADAM 8222-1HD20

Description

The digital output module accepts binary control signals from the central
bus system and controls the connected loads at the process level via
bistable relay outputs. The module derives power from the back panel bus.
The module has 4 channels that operate as switches. The status of the
respective switch isretained if the power from the controlling system fails.

Properties

» 4 galvanically isolated relay outputs

» Power supply viaback panel bus

* External load voltage230V, ./ 30V . (may be mixed)

» Max. Output current per channel 16A (230V,./30V )

« Suitablefor motors, lamps, magnetic valves and DC contactors

Construction

[1]  Label for the name of the
module

[2] Label for the bit address with
description

[8] LED’s (not used)

[4] Edge connector

Output byte/Connector assignment

Bit Description DOS:OME%%gbL Pin Assignment
Bit 0 set A.0 _ : 1 not connected
Bitl setA.l (VS } 1 2+3  Relay output. A.0
Bit2 setA.2 i (AR 4+5 Relay output. A.1
Bit3 set A3 E p Z i 6+7 Relay output. A.2
Bit4 reset A.O M 7 1 ls 8+9 Relay output. A.3
Bit 5 reset A.1 el g 5 10 not connected
Bit6  reset A.2 n 71 |7
Bit 7 reset A.3 3| @ 8
I (W7 )
When one of bits 0...3 is set the 0 7 ‘ o
respective channel is activated. Setting

one of bits 4..7 resets the respective Xe
output after at least 50ms. ADAM 8222-1HD20

X
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Wiring diagram and schematic

Wiring diagram Schematic diagram
1
3
4
5 @ V-Bus
6 17
7 i) Mintern

R elay output module

AC 230V

EI DC 24V

Note!
Please remember that arelay output that has been set can only be reset
after at least 50ms when the set-signal has been removed.

Technical data

Electrical data ADAM 8222-1HD20

Number of outputs 4 via relay

Rated load voltage 230V, . or30V,.

max. Output current per channel AC 230 V: 16 A/DC 30 V: 16 A
Current consumption via back panel bus 125 mA

Voltage supply 5 V via back panel bus
Switching rate max. 100 Hz

Status indicator -

Programming specifications

Input data -
Output data 1 Byte
Parameter data -
Diagnostic data -

Dimensions and weight
Dimensions (W x H x D) in mm 25,4x 76 x 76
Weight 80 g
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Analog input modules

Overview

This chapter contains a description of the construction and the operation of
the Advantech analog input modules.

Below followsadescription of ;
¢ A system overview of the analog input modules
 Properties
 Constructions
« Interfacing and schematic diagram
 Technical data

System overview

Input modules SM 231

Herefollows asummary of the analog input modulesthat are currently
availablefrom Advantech:

SM 231
Al 4x12Bit
Lo [0 ]

© ® N o o0 E »n =
© ® N0 @ s wn o

o

S

X
s
|ADAM 8231-1BD52

Ordering details input modules

Type Order number
Al4x16Bit, multi-input ADAM 8231-1BD52
Al4x12Bit, 4 ... 20mA, isolated ADAM 8231-1BD60
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Chapter 9

General

Cabling for analog signals

You should only use screened twisted pair cable when you are connecting
anal ogue signals. These cables reduce the effect of electrical interference.
The screen of the analogue signal cable should be grounded at both ends.
In situations where the equipment at the being connected by the cableis at
different electrical potentiasitispossiblethat acurrent will flow to equalize
the potential difference. This current could interfere with the analog signals.
Under these circumstances it is advisable to ground the screen of the signal
cable at one end only.

Connecting transducers

Our analogue input modules provide alarge number of input configurations
for 2-wireand 4-wiretransducers.

Please remember that transducers require an external power source. You
must connect an external power supply in linewith any 2-wire transducer.
Thefollowing diagram explainsthe connection of 2- and 4-wiretransducers:

2-Wire interfacing 4- Wire interfacing
1 1
2 2
transducer 1 transducer 1 oG 24v
3 _DC:Z‘Q’ 4 ..20mA 3 4..20mA
4 4
transducer 2 transducer 2 )
5 _DC:Z“J,V 4..20mA 5 4 ... 20mA pe2av
6 6
transducer 3 transducer 3
7 PC:ZQ’ 4. 20mA 7 4 ... 20mA bc24v
8 8
transducer 4 transducer 4 )
9 PC:ZL‘V 4 ... 20mA 9 4..20mA pe 24v
10 10

Note!
Please ensure that you connect transducers with the correct polarity!

Unused inputs should be short circuited by placing alink between the
positive connection and the common ground for the channel.
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Analog input modules

Al 4x16Bit, multi-Input

Ordering details
Al 4x16Bit multi-input ADAM 8231-1BD52

Description

The module has 4 inputs that can you can configure individually. The
module requires atotal of 8 input data bytesin the processimage (2 bytes
per channel).

I solation between the channels on the module and the back panel busis
provided by means of DC/DC converters and optocouplers.

« thedifferent channels areindividually configurable and can be turned off

 the common signal inputs of the channels are isolated from each other
and the permitted potential differenceisupto5V

» LED for signaling open circuitsin current loop operation
 Diagnostic function

Properties Construction
[1] Label for the name of the
module

[2] Label for the bit address with
description

[8] LED status indicator
[4] Edge connector

Status indicators Connector assignment

LED Description %MX?S%% Pin Assignment
FO...F3 LED (red): - 1 For four-wire
turned on when an open H % 1 systems channel 0
circuit exists on the 4 ... 20 — [Fol & 2 2 + channel 0
mA sensor circuits H g 3 3 Channel 0 common
blinks when the current > 40  —> || P& |4 4 + channel 1
mMA current sensor circuits H |Gell |5 5 Channel 1 common
— [|LIF2|( @ 6
M 7 . 6 + channel 2
— || FalCa 1 s 7 Channel 2 common
] 7 9 8 + channel 3
O g | o 9 Channel 3common
10 For four-wire

%

ADAM 8231-1BD52 systems channel 2
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Chapter 9

Wiring diagrams

Note!

Please note that the module ADAM 8231-1BD52 was devel oped from the
ADAM 8231-1BD52. The measuring function no longer startsat 00h but it
is offset by one to 01h. The measurement function no. 00h does not affect
permanently stored configuration data.

s 2

1 1

2 2

. W >

4 4
@A) >

5 5

6 6
@) >

7 AT

8 8
v

9 Al g

10 10 10 10 U

Note!

Unused inputs on activated channels must be connected to the respec-
tive ground. Thisis not necessary when the unused channels are turned
off by means of FFh.
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Analog input modules

Function no. Assignment

internally compensated

complement

No. Function | Measurement range/representation Tolerance | Conn.

00h|Does not affect permanently stored configuration data

01h[Pt100 in two-wire mode |[-200.. +850°C/in units of 1/10°C, two's complement | %)?)%) +1°C | (3)

02h|Pt1000 in two-wire mode [-200 .. +500°C/in units of 1/10°C, two's complement | )?)%) £1°C | (3)

03h|NI100 in two-wire mode |50 .. +250°C /in units of 1/10°C, two's complement | %)?)%) £1°C | (3)

04h|NI1000 in two-wire mode [-50 .. +250°C /in units of 1/10°C, two's complement | %)?)%) £1°C | (3)
Resistance measurement o 12)3) £0,2%

05N | Ohm two-wire | / 60Q = final value (32767) of finalvaie| @
Resistance measurement o 12)%) +0,1%

06 |c000hm two-wire | / 600Q = final value (32767) o finalvaie| @
Resistance measurement o 12)3) £0,1%

07h 0000hm twowire - /3000Q = final value (32767) of finalvaie| @
Resistance measurement e 12)%) £0,1%

08h 60000hm two-wire /6000Q = final value (32767) of final value ®3)

09h 1100 via four-wire -200 .. +850°C/in units of 1/10°C, two’s complement | 1)?) +0,5°C | (4)
connection

OAn|F 11000 viafour-wire 54, L s6ein units of 1/10°C, two's complement | %) £0.5°C | (4)
connection

0Bh NIL00 via four-wire -50 .. +250°C/in units of 1/10°C, two's complement | 1)?) £0,5°C | (4)
connection

och[ 11000 viafour-wire 1 ) oeecin units of 1/10°C, two's complement | 1) £0,5°C | (4)
connection
Resistance measurement . 12) +0,1%of

0Dh 500hm four-wire 160Q = final value (32767) final value 4)
Resistance measurement o 12) £0,05%

OEh 6000hm four-wire [ /6000 = final value (32767) of final value @
Resistance measurement e 12) +0,05%

OFh 30000hm four-wire /3000 = final value (32767) of final value @)

10h Thermoelement type J,  [-210°C .. 850°C /in units of 1/10°C, two’s yy 21oC | (2)
lexternally compensated  [complement

11h Thermoelement type K,  [-270°C .. 1200°C /in units of 1/10°C, two’s ) +1.5°C| (@)
externally compensated  |complement

12h Thermoelement type N,  |-200°C .. 1300°C /in units of 1/10°C, two’s ) +1.5°C| (@)
lexternally compensated  [complement

13h Thermoelement type R,  [-50°C .. 1760°C /in units of 1/10°C, two’s 1y £4°C | (2)
externally compensated  |complement

14h Thermoelement type T,  |-270°C .. 400°C /in units of 1/10°C, two’s ) +15°C| (@)
externally compensated  |complement

15h Thermoelement type S,  |-50°C .. 1760°C /in units of 1/10°C, two’s 1wy £5°C | (2)
externally compensated  |complement
Thermoelement type J,  |-210°C .. 850°C /in units of 1/10°C, two’s o o

18h internally compensated  |complement1)2)5) 7)) £15°C (@)

19h _Thermoelement type K, |-270°C .. 1200°C / in units of 1/10°C, two’s ey £2°C | (2)
internally compensated  [complement

1Ah Thermoelement type N, |-200°C .. 1300°C /in units of 1/10°C, two’s wpy s2°c | (2)
internally compensated  |complement

1Bh Thermoelement type R, [-50°C .. 1760°C/in units of 1/10°C, two’s ) £5°C | (2)
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Chapter 9

No. Function Measurement range/representation Tolerance | Conn.
1ch _Thermoelemem type T, [-270°C .. 400°C/in units of 1/10°C, two’s ypy 20C | (2)
internally compensated  |complement
1Dh _Thermoelement type S, |-50°C .. 1760°C/in units of 1/10°C, two’s w2y 15C | (2)
internally compensated  |complement
0...50 mV/59, 25 mV = maximum usable range
before over range occurs
Voltage 0...50 mV 1) £0,1% of
2rh Siemens S7-format (82767) @

0...50 mV = rated value (0...27648)

final value

Voltage +10 V Siemens

+11, 85 V/11,85 V = max. value before over range
occurs (32767)

1) £0,05% of

28h|o-_ -10...10 V= rated range (-27648...27648) N 1)
S7-format -11, 85 V= min. value before under range (-32767) final value
two's complement
+4, 74 V/4, 74 V = max. value before over range
) occurs (32767) 1 o
29h \5/3“%?;;:‘ V' Siemens | 4 4\ = rated range (-27648...27648) )ﬁﬁgﬂi ﬁe"f @
-4, 74 V = min. value before under range (-32767)
two's complement
+0, 474 V/474 mV = max. value before over range
occurs (32767) 1 o
2Ah \S"izﬁgei:g?fgxat 400...400 mV = rated range (-27648...27648) f)"f;ﬁ a/fuzf @
-474 mV = min. value before under range (-32767)
two’s complement
+11, 85 V /12, 5 V = max. value before over range
occurs (20480) N o
2Bh \S"izﬁgei:ég_\fgrmat 110...10 V = rated range (-16384...16384) f)"f‘gs a/fuzf @
-12, 5 V = min. value before under range (-20480)
Numeric representation: same as for Al 4x12Bit
+23, 70 mA /23, 70 mA = max. value before over
range occurs (32767) N 5
ach|gent £20 I 120...20 mA = rated value (-27648...27648) }irfg'?;ﬁ’gf o)
-23, 70 mA = min. value before under range (-32767)
two’s complement
1,185 .. +22, 96 mA/22, 96 mA
= max. value before over range occurs (32767) N 5
aphjcurrent 4. 20 mA 4 ... 20 mA = rated range (0...27648) ) £0,05% off g
0 mA = min. value before under range (-5530)
1,185 .. +22, 96 mA /22,96 mA =
2Eh Current 4 ...20 mA %w:n Xalu?agﬁifng\éegagggé) ASCUI’S (20480) 1) £0,2% of o
Siemens S5-format OmA = min. value before under range (-4096) final value
Numeric notation: same as Al 4x12Bit
+23, 70 mA /23, 70 mA = max. value before over
range occurs (19456) R o
2Fh g;’rf:; :ég_’f‘;fm " .20...20 mA = rated value (-16384...16384) )ﬁﬁgﬁiﬁ e"f @
-23,70 mA = min. value before under range (-19456)
two's complement
Resistance measurement e 12) +0,05%
32h 60000hm four-wire -/6000Q= final value (32767) of final value @)
Resistance measurement e 12) £0,05%
33h 60000hm four-wire - /6000Q2 = final value (6000) of final value @
Resistance measurement e 12)%) £0,2%
35N l500hm two-wire - /600 = final value (6000) of final value] @
Resistance measurement | e 12)%) £0,1%
36h 6000hm two-wire /600 = final value (6000) of final value ®)
Chapter 9 Analog input modules 8-7



Analog input modules

0 mA = min. value before under range (-400)
two’'s complement

final value

No. Function Measurement range/representation Tolerance | Conn.
Resistance measurement e 12)%) +0,1%
s7h 30000hm two-wire [ /3000Q = final value (30000) of final value ®)
Resistance measurement e 12)%) £0,1%
38N l50000hm two-wire [ /6000Q = final value (6000) of final value| @
Resistance measurement | o 12) £0,1% of]
3bh 600hm four-wire /60Q = final value (6000) final value @
Resistance measurement e 12) £0,05%
3Ehl000hm four-wire [ /6000 = final value (6000) of final value| ¥
Resistance measurement e 12) +0,05%
SFh 30000hm four-wire - /3000Q = final value (30000) of final value, @
0...50 mV /59.25 mV = max. value before over range
occurs (5925) 1) £0,1% of
57h|Voltage 0...50 mv 0...50 mV = rated range (0...5000) final value @
two's complement
+11, 85 V / 11, 85 V= max. value before over range
1 0,
58h|Voltage +10V -10...10 V= rated range (-10000...10000) )nigi?/zﬁ;f 1)
-11, 85 V= min. value before under range (-11850)
two’s complement
+4, 74 V /4, 74 V = max. value before over range
occurs (47400) N o
50h [Voltage +4v 4.4V = rated range (-40000...40000) )fiﬁgi?/m;f @
-4, 74 V = min. value before under range (-47400)
two’s complement
+0, 474 V/474 mV = max. value before over range
occurs (47400) 1) £0,1% of
5Ah|Voltage +400 mV -400...400 mV = rated range (-40000...40000) fin_al Yvaloue 1)
-474 mV = min. value before under range (-47400)
two’s complement
+23, 70 mA /23, 70 mA = max. value before over
range occurs (23700) R o
5Ch|Current £2 0 mA -20... 20 mA = rated value (-20000...20000) )figlggﬁ g f 1)
-23, 70 mA = min. value before under range (-23700)
two’s complement
1, 185 .. +22, 96 mA /22 96 mA =
Imax. value before over range occurs (22960) 1) £0,05% of
5Dh|Current 4...2 0 mA 4...20 mA = rated range (0...16000) . 1)

FFh

Channel not active

(turned off)

measured at an ambient temperature of 25°C, velocity of 15 conversions/s
excluding errors caused by transducer inaccuracies

excluding errors caused by contact resistance and line resistance

the compensation of the neutralization must be implemented externally

the compensation for the neutralization is implemented internally by including the temperature

of the front plug. The thermal conductors must be connected directly to the front plug, and
where necessary these must be extended by means of thermoelement extension cables

Note!
Themoduleis pre-set to therange “ 10V voltage” range.
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Numeric notation in Siemens S7-format

Analog values are represented as a two’s complement value
Numeric notation:

Byte Bit 7 ... Bit 0
0 Bit O ... 7: binary measured value
Bit O ... 6: binary measured value
1 Bit 7: sign
0 positive
1 negative
+/- 10V
\oltage Decimal Hex
-10v -27648 9400
-5V -13824 CAO00
ov 0 0
+5V 13824 3600
+10V +27648 6C00
Formulasfor the calculation:
Value= 27648 , U= Valuee
27648
U: voltage, Value: decimal value
0..10v
\oltage Decimal Hex
ov 0 0000
5V 8192 2000
10v 16384 4000
Formulasfor the cal culation:
10
Value= 16384« , U= Valuee
16384
U: voltage, Value: decimal value
1.5V
\oltage Decimal Hex
+1V 0 0
+3V +13824 3600
+5V +27648 6C00
Formulasfor the calculation:
U-1
Value= 27648« , U= Valuee +
10 27648

U: voltage, Value: decimal value
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+/-4V
\oltage Decimal Hex
-4V -27648 9400
ov 0 0
av 27648 6C00
Formulasfor the calculation:
Value= 27648« u , U = Value
4 27648
U: voltage, Value: decimal value
+/-400mV
Voltage Decimal Hex
-4V 27648 9400
ov 0 0
av 27648 6C00
Formulasfor the calculation:
Value= 27648 « U , U= Value- 400
400 27648
U: voltage, Vaue: decimal value
4...20mA
Current Decimal Hex
+4 MA 0 0
+12 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the calcul ation:
Value= 27648+ 2 , | = Valuee —2— 44
16 27648
I: voltage, Value: decimal value
+/- 20mA
Current Decimal Hex
-20 mA 27648 9400
-10 mA -13824 CAO00
0mA 0 0
+10 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the calcul ation:
20
Value= 27648+ ! , | = Valuge ———
20 27648

I: voltage, Value: decimal value
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Measurement data acquisition

During a measurement the data is stored in the datainput area. The table
above shows the allocation of the datato a measured value as well asthe
respective tolerance.

The following figures show the structure of the data input area:

Data input area:

Byte Bit 7 ... Bit 0

0 High-Byte channel 0
Low-Byte channel 0
High-Byte channel 1
Low-Byte channel 1
High-Byte channel 2
Low-Byte channel 2
High-Byte channel 3
Low-Byte channel 3

N|lo|la|ls|w|Nv| e

Note!
Only channels 0 and 2 are used in four-wire systems.

Parameter data

You can configure every channel individually. 10 bytes are available for the
configuration data. Configuration parameters are stored in permanent
memory and they will beretained even if power isturned off.

Thefollowing table show the structure of the parameter area:

Parameter area:

Byte Bit 7 ... Bit 0 Default
Diagnostic alarm-byte:
Bit O ... 5: reserved
0 Bit 6: 0: diagnostic alarm inhibited 00h
Bit 7: reserved
1 reserved 00h
2 Function-no. channel 0 (see table) 2Dh
3 Function-no. channel 1 (see table) 2Dh
4 Function-no. channel 2 (see table) 2Dh
5 Function-no. channel 3 (see table) 2Dh
6 Option-Byte channel O 00h
7 Option-Byte channel 1 00h
8 Option-Byte channel 2 00h
9 Option-Byte channel 3 00h
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Parameter

Diagnostic alarm
The diagnostic alarm is enabled by means of bit 6 of byte 0. In this case an
error a4-byte diagnostic message will be issued to the master system.

Function-no.

Here you must enter the function number of your measurement function for
every channel. The alocation of the function number to a measurement
function isavailable from the table above.

Option-Byte

Here you can specify the conversion rate. In addition selection and
envelope functions have been implemented.

Note!
Please note that the resolution is reduced when conversion rate are
increased due to the decrease in the integration time.

Theformat of the datatransfer remains the same. The only differenceisthat
the lower set of bits (LSB’s) lose significance for the analog value.

Structure of the option-byte:

Byte Bit 7 ... Bit O Resolution Defaul
6..9 Option-Byte: 00h
Bit 0 ... 3: rate*

0000 15 conversions/s 16

0001 30 conversions/s 16

0010 60 conversions/s 15

0011 123 conversions/s 14

0100 168 conversions/s 12

0101 202 conversions/s 10

0110 3,7 conversions/s 16

0111 7,5 conversions/s 16

Bit 4 ... 5: Selection function
00 deactivated
01 use 2 of 3 values
10 use 4 of 6 values
Bit 6 ... 7: Envelope function
00 deactivated
01 envelope + 8
10 envelope +16

*) These specifications apply to 1-channel operation. For multi-channel operations the
conversion rate per channel can be calculated by dividing the specified conversion rate by
the number of active channels.
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Diagnostic data

When you enable alarmsin byte 0 of the parameter area, moduleswill
transfer 4 diagnostic bytes with pre-defined contents to your master when
an error is detected. Please note that analogue modules only use the first

two bytes for diagnostic purposes. The remaining bytes are not used.

The structure of the diagnostic bytesis as follows:

Diagnostic data:

Byte Bit 7...Bit0 Default
0 Bit 0: Module malfunction -
Bit 1: constant 0
Bit 2: external error
Bit 3: channel error present
Bit 4 ... 7: reserved
1 Bit O ... 3 class of module -
0101 analog module
Bit 4: channel information available
2 not assigned -
3 not assigned -

Technical data

Electrical data

ADAM 8231-1BD52

Number of inputs

4 differential inputs

Input resistance

inductive:10 M (voltage range)
capacitive:100 K(voltage range)
50Q (current range)

Power supply

5 V via back panel bus

Current consumption

240 mA via back panel bus

Isolation w.r.t. back panel bus yes, isolation tested to 500 Vrms

Status indicators

via LED’s on the front

Programming specifications

Input data

8 Bytes (1 word per channel)

Output data

Parameter data 10 Bytes
Diagnostic data 4 Bytes
Dimensions and weight

Dimensions (W x H x D) 25,4 x 76 X 76 mm
Weight 100 g

Chapter 9 Analog input modules
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Al 4x12Bit, 4 ... 20mA, isolated

Ordering details
Al 4x12Bit, 4...20mA, isolated ADAM 8231-1BD60

Description

The module has 4 inputs that are permanently configured to measure
current signals (4 ... 20 mA). Thismodule requires atotal of 8 bytes of the
process image for the input data (2 bytes per channel) and it is configured
by means of 1 byte containing parameter specifications. The measured
valuesarereturned in S5-format. DC/DC convertersand isolation amplifiers
are employed to provide electrical isolation for the channels of the module
with respect to the back panel bus and between the different channels.

Properties
 4inputs, channelsisolated from the back panel bus and from each other
» Permanently configured for current measurements
« Suitablefor transducerswith 4 ... 20mA outputs
< LED’sto indicate open circuit connections
« Galvanicisolation of the channels by means of isolation amplifiers

Construction
[1]1 Label for the name of the

module

[2] Label for the bit address with
description

[3] LED status indicator
[4] Edge connector

1
ail]
L7 /

Status indicators Connector assignment

SM 231
Al 4x12Bit
LED Description — , Pin Assignment
+0  LED(red) N =¥ Z w ! 1
+1 open circuit detection oz 1 |3 2 pos. connection K.0
+2 This LED’s is turned on |+ 4 3 Channel 0 common
+3 when the transducer is Cvi|(g 5 4 pos. connection K.1
disconnected. — [T | |e 5 Channel 1 common
Mo | |7 6 pos. connection K.2
— (e |8 7 Channel 2 common
3@ ‘ M 8 pos. connection K.3
- g ) Jo 9 Channel 3 common
2 10

ADAM 8231-1BD60

9-14
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Wiring diagram and schematic

Wiring diagram Schematic diagram

Configuration

Qe

Input

+0

@ Channel 0
Mo
+

V-BUS 41| P Mux @ VOChar'r\eH

s 2

The moduleis configured by means of one byte of parameter data.

Parameter data:

Byte Bit 7 ... Bit O
0 Bit 6: 0: open circuit detection off
1: open circuit detection on

Numeric notation

Input datais stored in aword in Siemens S5-format. The word contains the
binary value and information bits:

Numeric notation:

Byte Bit 7 ... Bit O
0 Bit 0: overflow bit
0: value located within measuring range
1: measuring range exceeded
Bit 1: error bit (set by internal errors)
Bit 2: activity bit (always 0)
Bit 3...7: binary measured value (see table below)
1 Bit 0...6: binary measured value (see table below)
Bit 7: sign
0 positive
1 negative

The following table shows the allocation of binary values to the respective

measured values.
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Numeric notation in Siemens S5- format

Measured value in mA | Units | Binary measured value |T|E|U Range
24,0 2560 | 0101000000000 [(0]0O|0O]| overrange occurs
20,016 2049 0100000000001 |0|0]O
20,0 2048 | 0100000000000 |0]0OfO0 rated range
19,98 2047 0011111111111 |0|0]0
12,0 1024 [ 0010000000000 (0]|0]O
8,0 512 0001000000000 (0]|0]O
6,0 256 0000100000000 |0O|0O]O
50 128 0000010000000 (0f|0O]O
4,016 2 0000000000010 |0O|O0O]O
4,008 1 0000000000001 |0f0]|0O
4 0 0000000000000 |0O]O]O
3,984 -2 1111111111110 |0(0]|0 Under range
3,0 -128 1111110000000 |0|0]0
2,0 -256 | 1111100000000 |0]0f0
1,0 -384 1111010000000 |0|0]0
0,0 -512 | 1111000000000 |0]0f0
Technical data
Electrical data ADAM 8231-1BD60
Number of inputs 4 individually isolated
Current measuring range 4..20 mA
Input filter time delay 3ms
Input resistance 20
Power supply 5V via back panel bus
Current consumption 250 mA via back panel bus
Isolation yes, every channel separately, isolation tested at 500 Vrms
Status indicators via LED's on the front

Programming specifications

Input data 8 Bytes (1 word per channel)
Output data -

Parameter data 1 Byte

Diagnostic data 4 Byte

Dimensions and weight

Dimensions (W x H x D) 25,4 x 76 X 76 mm

Weight 120 g

9-16 ADAM 8000 Series User's Manual



Analog output modules 10



Analog output modules

Overview

This chapter contains a description of the construction and the operation of
the Advantech analog output modules.

Below followsadescription of ;

< A system overview of the analog output modules

 Properties
« Constructions

« Interfacing and schematic diagram

* Technical data

System overview

Output modules SM 232

Here follows a summary of the analog output modulesthat are currently

=y

availablefrom Advantech:

SM 232
AO 4x12Bit

© ® N o ok wn

o

N ACE Y

%2
3Ts
ADAM 8232-1BD50

Ordering details output modules

=

Type

Order number

AO4x12Bit, multi-output

ADAM 8232-1BD50
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General

Cabling for analog signals

You should only use screened twisted pair cable when you are connecting
anal ogue signals. These cables reduce the effect of electrical interference.
The screen of the analogue signal cable should be grounded at both ends.
In situations where the equipment at the being connected by the cableis at
different electrical potentiasitispossiblethat acurrent will flow to equalize
the potential difference. This current could interfere with the analog signals.
Under these circumstancesiit is advisable to ground the screen of the signal
cable at one end only.

Connecting loads and actuators

Due to the fact that actuators also require a source of external power they
may also be connected to actuators by means of 2 wires or 4 wires. Where
control signals are supplied to 2-wire-actuators a power supply must be
connected in series with the control cable. 4-wire actuators are connected to
an external power source.

Note!
Please ensure that you connect actuators to the correct polarity! Unused
output terminals must not be connected!
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AO 4x12Bit, Multi-Output

Ordering details
AO4x12Bit Multi-Output ADAM 8232-1BD50

Description

This module provides 4 outputs that can be configured individually. The
module occupies atotal of 8 bytes of output data (2 bytes per channel) in
the process image. These values must be defined as left justified two's
complement entries.

Galvanic isolation between the channels on the module and the back panel
busis provided by means of DC/DC converters and optocouplers. The
modul e requires an external supply of 24V DC.

Properties
* 4 outputs with common ground
« Outputswith individually configurable functions

« Suitablefor connection to actuatorsrequiring +10V, 1...5V, 0... 10V,
+20mA, 4 ... 20mA or 0... 20mA inputs

 Diagnostic LED and diagnostic function

Construction
[1]  Label for the name of

the module

[2] Label for the bit address
with description

[8] LED status indicator
[4] Edge connector

Status indicator Connector assignment

LED Description §0M4x%2382it Pin Assignment
M3 Diagnostic LED (red) - 1 24 V. supply voltage
turned on by: (= 2 +Channel 0
- a short circuit is (2 3 Channel 0 common
detected at the control Mo || 3 4 +Channel 1
voltage °“.tp“F ; 0.0 ¢ 5 Channel 1 common
- an open circuit is M2 5 6 + Channel 2
detected on the current L2\ @ 6
output line Mg |l |7 7 Channel 2 common
- the CPU is in STOP (g @ 8 8 + Channel 3
mode — |[M3(g || o 9 Channel 3 common
- the bus coupler does not CIm|(g | o 10 Supply voltage common
receive supply voltage {X ,
;[;AM 8232-1BD50

Note!
Please note that the diagnostic LED’s of the entire module are denoted M 3!
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Wiring diagram and schematic

Wiring diagram

N

L+

Schematic diagram

Ausgabe

V-Bus 4
==5)DC 24V

Function no. allocation

No. Function Output range Tolerance
00h [no output
01h |Voltage +10 V +11,85V ) £0,2% of
Siemens S5-format 12, 5V = max. value before over range occurs (20480) final value
-10...10 V = rated range (-16384...16384)
-12, 5V = min. value before under range (-20480)
02h |Voltage 1...5 V 0.6V 1) £0,05% of
Siemens S5-format 6 V = max. value before over range occurs (20480) final value
1..5V = rated range (0...16384)
0 V = min. value before under range (-4096)
05h |Voltage 0...10 V 0..12,5V ) £0,2% of
Siemens S5-format 12, 5 V = max. value before over range occurs (20480) final value
0...10 V = rated range (0...16384)
09h |Voltage +10 V +11,85V 1) £0,05% of
Siemens S7-format 11, 85 V= max. value before over range occurs (32767) final value
(two's complement) -10 V...10 V = rated range (-27648...27648)
-11,85 = min. value before under range (-32767)
0Ah |Voltage 1..5 V 0.5, 75V 1) £0,05%o0f
Siemens S7-format 5, 75 V = max. value before over range occurs (32767) final value
(two's complement) 1..5V = rated range (0...27648)
0 V = min. value before under range (-6912)
0Dh |Voltage 0...10 V 0..11,5V 1) £0,2%
Siemens S7-format 11, 5V = max. value before over range occurs (32767) of final value
(two's complement) 0...10 V = rated range (0...27648)
no under range available
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20...20 mA = rated range (-16384...16384)
-23, 70 mA = min. value before under range (-20480)

No. Function Output range Tolerance
03h |Current 20 mA +23,70 mA 1) £0,2% of
Siemens S5-format 23,70mA = max. value before over range occurs (20480) final value

04h

Current 4...20 mA
Siemens S5-format

0...23, 70 mA

23, 70 mA = max. value before over range occurs (20480)
4...20 mA = rated range (0...16384)

0 mA = min. value before under range (-4096)

1) £0,2% of
final value

06h

Current 0...20 mA
Siemens S5-format

0...23, 70 mA

23, 70 mA = max. value before over range occurs (20480)
0...20 mA = rated range (0...16384)

no under range available

1) £0,2% of
final value

0B

=2

Current 20 mA
Siemens S7-format
(two’s complement)

+23, 70 mA

23, 70 mA = max. value before over range occurs (32767)
-20...20mA = rated range (-27648...27648)

-23, 70 mA = min. value before under range (-32767)

1) £0,05% of
final value

0Ch

Current 4...20 mA
Siemens S7-format
(two’s complement)

0...22, 96 mA

22, 96 mA = max. value before over range occurs (32767)
4...20 mA = rated range (0...27648)

0 mA = min. value before under range (-5530)

1) £0,05% of
final value

OE

=

Current 0...2 OmA
Siemens S7-format
(two’s complement)

0...22, 96 mA

22, 96 mA = max. value before over range occurs (32767)
0...20 mA = rated range (0...27648)

no under range available

1) £0,2% of
final value

1)determined at an ambient temp. of 25°C, conversion rate of 15/s
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Numeric notation in Siemens S5 format

Input datais saved into aword in Siemens S5-format. The word consists of

the binary value and the information bits.
Numeric notation:

Byte Bit 7 ... Bit 0
0 Bit 0: overflow bit
0: value located within measuring range
1: measuring range exceeded
Bit 1: error bit (set by internal errors)
Bit 2: activity bit (always 0)
Bit 3...7: binary measured value
1 Bit 0...6: binary measured value
Bit 7: sign
0 positive
1 negative
+/- 10V
\oltage Decimal Hex
-10v -16384 C000
-5V -8192 E000
oV 0 0
+5V 8192 2000
+10V +16384 4000
Formulasfor the calculation:
Value= 16384« v , U= Valuee 10
10 16384
U: voltage, Value: decimal value
0..10v
\oltage Decimal Hex
(A% 0 0000
5V 8192 2000
0V 16384 4000
Formulasfor the cal cul ation:
Value= 16384+ Y , U = Valuee
10 16384

U: voltage, Value: decimal value
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1.5V
\oltage Decimal Hex
+1V 0 0
+3V +8192 2000
+5V +16384 4000
Formulasfor the calculation:
U-1
Value= 16384 « , U = Value * +1
16384
U: voltage, Value: decimal value
4...20mA
Current Decimal Hex
+4 mA 0 0
+12 mA +8192 2000
+20 mA +16384 4000
Formulasfor the calculation:
1-4 16
Value= 16384« , | = Valuge —— +
16384
I: current, Value: decimal value
+/- 20mA
Current Decimal Hex
-20 mA -16384 €000
-10 mA -8192 EO000
0 mA 0 0
+10 mA +8192 2000
+20 mA +16384 4000
Formulasfor the calcul ation:
1-4 16
Value= 16384+ , | = Valuee —— +4
16384

|: current, Value: decimal value
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Siemens S7-format
The analog valuesis represented in two’'s complement format.
Numeric representation:

Byte Bit 7 ... Bit 0
0 Bit 0...7: binary measured vale
1 Bit 0...6: binary measured vale
Bit 7: sign
0 positive
1 negative
+/- 10V
Voltage Hex
-10V -27648 9400
-5V -13824 CAO00
ov 0 0
+5V 13824 3600
+10V +27648 6C00
Formulasfor the calculation:
U 10
Value= 27648 , U= Valuee
10 27648
U: voltage, Value: decimal value
0..10v
\oltage Decimal Hex
ov 0 0000
5V 8192 2000
0V 16384 4000
Formulasfor the calcul ation:
U
Value= 16384+ , U = Valuee
10 16384
U: voltage, Value: decimal value
1.5V
Voltage Decimal Hex
+1V 0 0
+3V +13824 3600
+5V +27648 6C00

Formulasfor the calculation:

Value= 27648« Ué;l , U= \alues

+

27648
U: voltage, Value: decimal value
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+/-4V
\oltage Decimal Hex
-4V -27648 9400
ov 0 0
av 27648 6C00
Formulasfor the calculation:
Value= 27648« , U = Value
27648
U: voltage, Value: decimal value
+/-400mV
\oltage Decimal Hex
-400 mV -27648 9400
ov 0 0
400 mV 27648 6C00
Formulasfor the calculation:
400
Value= 27648+ v , U= Valuee
400 27648
U: voltage, Vaue: decimal value
4...20mA
Current Decimal Hex
+4 mA 0 0
+12 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the calcul ation:
- 16
Value= 27648 ¢ |-4 , | =Valuee — +4
27648
I: voltage, Value: decimal value
+/- 20mA
Current Decimal Hex
-20 mA -27648 9400
-10 mA -13824 CA00
0mA 0 0
+10 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the calcul ation:
20
Value= 27648« , | = Valuee ———
27648

I: voltage, Value: decimal value
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Data output

The value of the output data must be entered into the data output area. For
every channel you can configure the relationship between the output value
and the respective current or voltage by means of afunction no..

The following table shows the structure of the data output area:
Data output area:

Byte Bit 7 ... Bit 0

0 High-Byte channel 0
Low-Byte channel 0
High-Byte channel 1
Low-Byte channel 1
High-Byte channel 2
Low-Byte channel 2
High-Byte channel 3
Low-Byte channel 3

~N|o|lo|s]lw|N] -

Configuration

6 bytes of parameter data are available for the configuration data. These
parameters are stored in non-volatile memory and are available after the unit
has been powered off.

The following table shows the structure of the parameter data:

Parameter area:

Byte Bit 7 ...Bit 0
0 Diagnostic alarm byte:
Bit 0...5: reserved

Bit 6: 0: diagnostic alarm inhibited
1: diagnostic alarm enabled

Bit 7: reserved
reserved

Function-no. channel 0
Function-no. channel 1

Function-no. channel 2

gl sl w|N] -

Function-no. channel 3
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Parameter

Diagnostic alarm
You can enable diagnostic alarms by means of bit 6 of byte 0. When an error
occurs 4 diagnostic bytes are transmitted to the master system.

Function-no.

Here you must enter the function no. of the output function for every
channel. The relationship between the function-number and the output
functionsisavailablefrom the function-no. allocation table.

Diagnostic data

When you enable alarmsin byte O of the parameter area, moduleswill
transfer 4 diagnostic bytes with pre-defined contents to your master when
an error is detected. Please note that anal ogue modules only use the first
two bytes for diagnostic purposes. The remaining bytes are not used.

The structure of the diagnostic bytesis as follows:

Diagnostic data:

Byte Bit 7 ...Bit 0 Default
0 Bit 0: Module malfunction -
Bit 1: Constant 0
Bit 2: External error
Bit 3: Channel error present
Bit 4...7: reserved
1 Bit 0...3 class of module
0101 analog module
Bit 4: channel information available
2 not assigned
3 not assigned
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Technical data

Electrical data

ADAM 8232-1BD50

Number of outputs

4

Voltage range

+10V,1..5V,0..10V

Current range

+20 mA, 4...20 mA, 0 ... 20 mA

Actuator resistance

min. 500 (voltage range)
max. 500 (current range)

Short circuit current

30 mA

Power supply

5V via back panel bus 24 V
+20% externally

Current consumption

via back panel bus: 20 mA
24 V. externally: 200 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicators

via LED's on the front

Programming specifications

Input data

Output data

8 Byte (1 word per channel)

Parameter data

6 Byte

Diagnostic data

4 Byte

Dimensions and weight

Dimensions (W x H x D)

25,4 X 76 X 76 mm

Weight

100 g
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Analog input/output module

Overview

This chapter contains a description of the construction and the operation of
the Advantech analog input/output modules.

Below followsadescription of ;
< A system overview of the analog input/output modules
 Properties
« Construction
» Wiring and schematic diagram
Configuration data
* Function number alocation
 Technical data
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System overview

Input/output modules SM 234

Here follows a summary of the analog input/output modules that are

currently available from Advantech

ali
ADAM 8234-1BD50

Ordering details input/output modules

SM234 | 4
Al2/AQ2 x12Bit J
]

]

=

Type

Order number

AlO2x12Bit, Multi In/Output

ADAM 8234-1BD50
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General

Cabling for analog signals

You should only use screened twisted pair cable when you are connecting
analogue signals. These cables reduce the effect of electrical interference.
The screen of the analogue signal cable should be grounded at both ends.
In situations where the equipment at the being connected by the cable is at
different electrical potentialsitispossible that acurrent will flow to equalize
the potential difference. This current could interfere with the analog signals.
Under these circumstances it is advisable to ground the screen of the signal
cable at one end only.

Connecting transducers

Our analogue modules provide alarge number of configuration options
suitablefor 2-wire and 4-wire transducers. Please remember that transducers
require an external power source. You must connect an external power
supply inlinewith any 2-wiretransducer. Thefollowing diagram explains
the connection of 2- and 4-wire transducers:

2-Wire interfacing 4- Wire interfacing
1N T

2

2
fransducer 1 transducer 1 e oC 24v
3 e 4. 20mA 3 4. 20mA
©
4
fransducer 2 fransducer 2 oC 24v
5 P“i 4. 20mA 5 4 ... 20mA
6

~

o

transduce 3 fransducer 3
7 _DCZMX 4. 20mA 7 4. 20mA be 24y
8 8
transducer 4 fransduce 4 oC 2av
o Doy 4. 20mA 9 4. 20mA
S
10 10

Connecting loads and actuators

Due to the fact that actuators also require a source of external power they
may also be connected to actuators by means of 2 wires or 4 wires. Where
control signals are supplied to 2-wire-actuators a power supply must be
connected in series with the control cable. 4-wire actuators are connected to
an external power source.

Note!
Please ensure that you connect actuators to the correct polarity! Unused
output terminals must not be connected!
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Al2/AO2 x12Bit, Multi In/Output

Ordering details
AlI2/AO2x12Bit Multi-In/Output ADAM 8234-1BD50

Description

This module has 2 analog inputs and 2 analog that can be configured
individually. The module occupies atotal of 4 bytes of input and 4 bytes of
output data.

Galvanic isolation between the channels on the modul e and the back panel
busis provided by means of DC/DC converters and optocouplers. The
module requiresan external supply of 24V .

Properties
 2inputsand 2 outputs with common ground
* Outputswith individually configurable functions
* Suitablefor connection to transducers and actuatorswith+10V, 1...5V,
0...10V,+£20mA or 4 ... 20 mA inputs or outputs
* DiagnosticLED
Input/output ranges: current; -20...0..4...20mA
voltage:-10...0..1...5... 10V

[1] Label for the name of
the module

[2] Label for the bit address
with description

[3] LED status indicator
[4] Edge connector

Construction

Status indicator Connector assignment

SM 234
LED Description AIIAQ2 x126Bit Pin Assignment
Diagnostic LED (red) L |@_| ; 1 24 V. supply voltage
turned on by: C+olCa 1l |2 2 pos. connection E.O
a short circuit is detected Mo @ 3 3 Channel 0 common
at the control voltage (AN 4 pos. connection E.1
output :g; Z Z 5 Channel 1 common
an open circuit is detected Sl g | |- 6 pos. connection A.2
on the current output line Clotld g 8 7 Channel 2 common
il @ 9 8 pos. connection A.3
— |0 (el jo 9 Channel 3 common
52 10 Supply voltage common

ADAM 8234-1BD50
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Wiring diagram and schematic

Wiring diagram

Schematic diagram

Output

| uP

| 0
Chonnel 0

MO

Chonnel 2

M1

Function no. allocation

-10...10 V = rated range (-16384...16384)
-12, 5V = min. value before under range (-20480)

No. Function Output or input range Tolerance
01h |Voltage +10 V +11,85V 1) £0,2% of
Siemens S5-format 12, 5 V = max. value before over range occurs (20480) final value

02h

Voltage 1...5V
Siemens S5-format

0..6 V

6 V = max. value before over range occurs (20480)
1...5V = rated range (0...16384)

0 V = min. value before under range (-4096)

1) £0,05% of
final value

05h

Voltage 0...10 V
Siemens S5-format

0..12,5V

12, 5 V = max. value before over range occurs (20480)
0...10 V = rated range (0...16384)

no under range available

1) £0,2% of
final value

09h

\oltage +10 V
Siemens S7-format
(two’s complement)

+11,85V

11, 85 V= max. value before over range occurs (32767)
-10 V...10 V = rated range (-27648...27648)

-11, 85 = min. value before under range (-32767)

1) £0,05% of
final value

0A

=

\oltage 1...5 V
Siemens S7-format
(two’s complement)

0..5,75V

5, 75 V = max. value before over range occurs (32767)
1...5 V = rated range (0...27648)

0 V = min. value before under range (-6912)

1) £0,05% of
final valu
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No. Function Output or input range Tolerance

0Dh | Voltage 0...10 V 0..11,5V 1) £0,2% of
Siemens S7-format 11, 5 V = max. value before over range occurs (32767) final value
(two’s complement) 0...10 V = rated range (0...27648)

no under range available

03h |Current £20 mA +23, 70 mA 1) +£0,2% of

Siemens S5-format 23, 70 mA = max. value before over range occurs (20480) final value
-20...20 mA = rated range (-16384...16384)
-23, 70 mA = min. value before under range (-20480)

04h [Current 4...20 mA 0...23, 70 mA 1) £0,2% of

Siemens S5-format 23, 70 mA = max. value before over range occurs (20480) final value
4...20 mA = rated range (0...16384)
0 mA = min. value before under range (-4096)

06h [Current 0...20 mA 0...23, 70 mA 1) £0,2% of

Siemens S5-format 23, 70 mA = max. value before over range occurs (20480) final value
0...20 mA = rated range (0...16384)
no under range available

0Bh |Current £20 mA +23, 70 mA 1) £0,05% of
Siemens S7-format 23, 70 mA = max. value before over range occurs (32767) final value
(two’s complement) -20...20 mA = rated range (-27648...27648)

-23, 70 mA = min. value before under range (-32767)

OCh [Current 4...20mA 0...22, 96 mA 1) +0,05% of
Siemens S7-format 22, 96 mA = max. value before over range occurs (32767) final value
(two’s complement) 4...20 mA = rated range (0...27648)

0 mA = min. value before under range (-5530)
OEh |Current 0...20mA 0...22, 96 mA 1) +£0,2% of

Siemens S7-format
(two’s complement)

22, 96 mA = max. value before over range occurs (32767)
0...20 mA = rated range (0...27648) no under range available

final value

1) determined at an ambient temp. of 25°C, conversion rate of 15/s, selection and envelope
function turned off.
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Numeric notation in Siemens S5-format

Input dataiis saved into aword in Siemens S5-format. The word consists of
the binary value and the information bits.

Numeric notation:

Byte Bit 7 ... Bit 0

0 Bit 0: overflow bit
0: value located within measuring range
1: measuring range exceede

Bit 1: error bit (set by internal errors)

Bit 2: activity bit (always 0)

Bit 3...7: binary measured value

1 Bit 0...6: binary measured value
Bit 7: sign
0 positive
1 negative
+/- 10V
Voltage Decimal Hex
-0V -16384 C000
-5V -8192 E000
oV 0 0
+5V 8192 2000
+10V +16384 4000
Formulasfor the calcul ation:
U 10
Value= 16384 « , U= \Value-
10 16384
U: voltage, Vaue: decimal value
0..10v
\oltage Decimal Hex
oV 0 0000
5V 8192 2000
oV 16384 4000

Formulasfor the calcul ation:

Value= 16384+ —2— U= \alues —29
10 16384

U: voltage, Vaue: decimal value
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1.5V
\oltage Decimal Hex
+1V 0 0
43V +8192 2000
45V +16384 4000
Formulasfor the calculation:
Value= 16384+ =1 U= Values +1
4 16384
U: voltage, Value: decimal value
4...20mA
Current Decimal Hex
+4 MA 0 0
+12 mA +8192 2000
+20 mA +16384 4000
Formulasfor the cal culation:
Value= 16384+ 2 , = valuee 2 14
16 16384
U: voltage, Value: decimal value
+/- 20mA
Current Decimal Hex
-20 mA -16384 C000
-10 mA -8192 E000
0mA 0 0
+10 mA +8192 2000
+20 mA +16384 4000
Formulasfor the calcul ation:
Value= 16384 « ! , | = Value » 20
20 16384

U: voltage, Value: decimal value
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Siemens S7-format

The analog values are represented in two's complement format.

Numeric representation:

Byte Bit 7 ... Bit 0
0 Bit 0...7: binary measured vale
Bit 0...6: binary measured vale
1 Bit 7: sign
0 positive
1 negative
+/- 10V
Voltage Decimal Hex
-0V -27648 9400
5V -13824 CAO00
ov 0 0
+5V 13824 3600
+10 V +27648 6C00
Formulasfor the calculation:
U 10
Value= 27648+ , U = Value
10 27648
U: voltage, Vaue: decimal value
0..10v
Voltage Decimal Hex
ov 0 0000
5V 8192 2000
10V 16384 4000
Formulasfor the calculation:
U
Value= 16384 « , U= \Value-
10 16384
U: voltage, Vaue: decimal value
1.5V
\Voltage Decimal Hex
+1V 0 0
+3V +13824 3600
+5V +27648 6C00
Formulasfor the calculation:
Uu-1
Value= 27648+ , U= Value- +
4 27648

U: voltage, Vaue: decimal value
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+/-4V
\oltage Decimal Hex
4V 27648 9400
oV 0 0
av 27648 6C00
Formulasfor the calculation:
Value= 27648« U , U= Value-
27648
U: voltage, Value: decimal value
+/-400mV
\oltage Decimal Hex
-400 mV 27648 9400
ov 0 0
400 mV 27648 6C00
Formulasfor the cal culation:
400
Value= 27648+ Y , U= Valuee
400 27648
U: voltage, Value: decimal value
4...20mA
Current Decimal Hex
+4 mA 0 0
+12 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the calcul ation:
- 16
Value= 27648+ |-4 , | = Valuee — +4
27648
I: voltage, Value: decimal value
+/- 20mA
Current Decimal Hex
-20 mA -27648 9400
-10 mA -13824 CAO00
0mA 0 0
+10 mA +13824 3600
+20 mA +27648 6C00
Formulasfor the cal culation:
Value= 27648 « , | = Value » 20
27648

I: voltage, Value: decimal value
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Data output
The following table shows the structure of the data input and output area:

Data input area /Data output area:
Byte Bit 7 ... Bit O

0 High-Byte channel 0

Low-Byte channel O

High-Byte channel 1

Low-Byte channel 1

High-Byte channel 2

Low-Byte channel 2

High-Byte channel 3

N|lolo|r]lw M|

Low-Byte channel 3

Configuration

6 bytes of parameter data are available for the configuration data. These
parameters are stored in non-volatile memory and are availabl e after the unit
has been powered off.

The following table shows the structure of the parameter data:

Parameter area:

Byte Bit 7 ...Bit0

0 Diagnostic alarm byte:
Bit 0...5: reserved

Bit 6: 0: diagnostic alarm inhibited
1: diagnostic alarm enabled
Bit 7: reserved

reserved

2 Bit 0...3: Function-no. channel 0
00h: no output
01h ... OEh: see table
Bit 4...7: reserved always at 0000

3 Bit 0...3: Function-no. channel 1
00h: no output
01h ... OEh: see table
Bit 4...7: reserved always at 0000

4 Bit 0...3: Function-no. channel 2
00h: no output
01h ... OEh: see table
Bit 4...7: reserved always at 0000

Bit 0...3: Function-no. channel 3
00h: no output

5 01h ... OEh: see table

Bit 4...7: reserved always at 0000
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Parameter

Diagnostic alarm
You can enable diagnostic alarms by means of bit 6 of byte 0. When an error
occurs 4 diagnostic bytes are transmitted to the master system.

Function-no.

Here you must enter the function no. of the output function for every
channel. The relationship between the function-number and the output
functionsisavailable from the function-no. allocation table.

Diagnostic data

When you enable alarmsin byte 0 of the parameter area, modules will
transfer 4 diagnostic bytes with pre-defined contents to your master when
an error is detected. Please note that analogue modules only use the first
two bytes for diagnostic purposes. The remaining bytes are not used.

The structure of the diagnostic bytesis as follows:

Diagnostic data:

Byte Bit 7 ... Bit 0 Default
0 Bit 0: Module malfunction -
Bit 1: Constant 0
Bit 2: External error
Bit 3: Channel error present
Bit 4...7: reserved
1 Bit 0...3 class of module
0101 analog module
Bit 4: channel information availabl
2 not assigned
3 not assigned

Chapter 11 Analog input/output module 11-13



Analog input/output module

Technical data

Electrical data

ADAM 8234-1BD50

Number of inputs/outputs

22

Voltage range

+10V,1..5V,0..10V

Current range

20 mA, 4 ...20 mA, 0 ... 20 mA

Input resistance

100 Q (voltage range)
50 Q (current range)

Actuator resistance (for outputs)

min. 500 Q (voltage range)
max. 500 Q (current range)

Short circuit current

30 mA

Power supply

5V via back panel bus
24 V +20% externally

Current consumption

via back panel bus: 20 mA
24 V. externally: 100 mA

Isolation

500 Vrms (field voltage - back panel bus)

Status indicators

via LED’s on the front

Programming specifications

Input data

4 Byte (1 word per channel)

Output data

4 Byte (1 word per channel)

Parameter data

6 Byte

Diagnostic data

4 Byte

Dimensions and weight

Dimensions (W x H x D)

25,4 X 76 X 76 mm

Weight

100 g
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System expansion modules

Overview

The chapter contains a description of additional components and accesso-
riesthat are available from Advantech for the ADAM-8000.

A general overview isfollowed by the description of the bus expansion
module that can be used to split asingle ADAM-8000 row over up to 4
rows.

The chapter concludes with the terminal modules. These modules provide
connection facilities for signaling cables as well as supply voltages for your
ADAM-8000.

Below followsadescription of ;
« System overview of additional components
* Busexpansionwith IM 260
¢ Termina moduleCM 201
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System overview
Bus expansion E
M 260 7/
©
ow
& i
©
Bl
V\g’A?BO—‘AAOO
Ordering details Bus expansion
Type Order number Description
IM 260 VIPA 260-1AA00 Basic interface row 1
Cable 0, 5m VIPA 260-1XY05 Interconnecting cable, 0, 5 m length
Cable 1 m VIPA 260-1XY10 Interconnecting cable, 1 m length
Cable 1, 5m VIPA 260-1XY15 Interconnecting cable, 1, 5 m length
Cable 2 m VIPA 260-1XY20 Interconnecting cable, 2 m length
Cable 2,5m VIPA 260-1XY25 Interconnecting cable, 2, 5 m length

Terminal module

Ordering details Terminal module

|

AN

x 9
4
)

- S

X 2

PR

@)

&y

@)
][ o o o o

5]

Type

Order number

Description

CM 201

VIPA 201-1AA20

Dual terminals red/blue
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Bus expansion IM 260

The system consisting of IM 260 and interconnecting cablesis an expan-
sion option that you can use to split the ADAM-8000 over up to 4 rows.
Thissystem can only beinstalled in acentralized ADAM-8000 whereaPC
288 or aCPU is employed as the master station! For bus expansion purpos-
esyou must always include the basic interface

IM 260. The basic interface can then be connected to up to 3 additional
ADAM-8000 rows by means of the appropriate interconnecting cables for
rows.

Please note!

Certain rules and regulations must be observed when the bus expansion
modul es are being employed:

« Thesystem catersfoe amaximum of 4 rows.
« Every row can carry amaximum of 16 peripheral modules.
« Themax. total quantity of 32 peripheral modules must not be exceeded.

« Incritical environmentsthe total length of interconnecting cables
should not exceed amax. of 2m.

 Every row can deriveamax. current of 1.5A from the back panel bus,
whilethetotal currentislimited to 4A.

* A peripheral module must beinstalled next to the IM 260 basic interface!
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Construction

The following figure shows the construction of a bus expansion under
observance of the installation requirements and rules:

CPU/ PC IM 260 Peripheral Peripheral

|:| Module Module

|

..... m withm 16
N Addressing
IM 261 Peripheral Peripheral )
|:| Module Module _~ sequence
/-
{
S~ m+l withn 16
— -
~
M261 | Peripheral Peripheral J
|:| Module Module _—
L
~ m-m+] ..... witho 16
~
IM 261 Peripheral Peripheral /"

Module Module _—

/’*\\

]

S
; \
g

withp 16

Where: m+ n+ o+p 32
Note!
The bus expansion must only be used in conjunction a CPU (combi-CPU’s
arealso permitted)!
The bus expansion moduleis supported as of the following minimum
firmwarerevisionlevels:
CPU compatiblewith Siemens STEP® 5: fromVersion 2.07
CPU compatiblewith SiemensSTEP® 7: fromVersion1.0
CPUforlEC1131: fromVerson1.0
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Status indicator Basic interface IM 260

LED Coalor Description

PW yellow Supply voltage available

P8 yellow Supply voltage for subsequent rows is active
EN yellow Back panel bus communications active

Status indicator row interface IM 261

LED Calor Description

PW yellow Supply voltage availablevialM 260
EN yellow Back panel bus communications active
BA red Outputsinhibited (BASP) isactive

Technical data

Electrical data ADAMB8260-1AA00
Power supply 24V, via front
Current consumption 1,9A
Currentconsumption back panel bus 30 mA

Power supply back panel bus an IM 261 -

max. cable distance betw. 1st. and last row 2,5m

Dimensions and weight

Dimensions (W x H x D) in mm 25,4 x 76 x 76

Weight 80¢g
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Terminal module CM 201

2xX 11 Pole

Thetermina moduleisavailableunder order no.: ADAM8201-1AA20.

Thismoduleisacomplementary module providing 2 or 3 wire connection
facilities. The module is not connected to the system bus.

Properties

» 2separaterowsof 11 electrically interconnected terminals.
» No connection to the system bus.
* Maximumterminal current 10A.

Construction and schematic diagram

Constructon

CM 201
rxe

/
=

x

@ @l®@ @@ @@ R
jEnEDEEEEED
@ @@ @l@lEaa @ a
I EEEEE @

~
7

ADAMB201-1.

N
W

Technical data

Description Schematic diagam
X1 X2
[1] Label 1 1
[2] 1st. terminal strip 2 2
[3] 2nd. terminal strip 3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1

Electrical data ADAMB8201-1AA20
Number of rows 2

Number of terminals per row 11

Maximum terminal current 10 A

Terminal color red/blue
Dimensions and weight

Dimensions (W x H x D) in mm 25,4x 76 x76
Weight 509

Chapter 12 System expamsion modules

12-7



System expansion modules

12-8 ADAM 8000 Series User's Manual



Assembly and installation 1 3
guidelines



Assembly and installation guidelines

Overview

This chapter contains the information required to assemble and wire a
controller consisting of ADAM-8000 components.

Below followsadescription of ;
« ageneral summary of the components
« stepsrequired for the assembly and for wiring
« EMC-guidelinesfor assembling the ADAM-8000

Overview

General

Themodulesareinstalled on acarrier rail. A bus connector provides
interconnections between the modules. This bus connector links the
modules viathe back panel bus of the modules and it is placed into the T-
rail that carriesthe modules.

The back panel bus connector isisolated and available from VIPA in width
of 1-, 2-, 4- or 8-connections.

You can use the following standard 35 mm T-railsto mount the ADAM-8000

modules:
T-rail
e ’T O O MO
e e

Bus connector

ADAM-8000 modules communicate viaaback panel bus connector. This
back panel bus connector isavailablein versions of 1-, 2-, 4- and 8- connec-
tions.
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The following figure shows a 1-connector and a 4-connector bus:

The bus connector isisolated and must be inserted into the T-rail until it

clipsinits place and the bus-connections protrude from the rail.

Ordering data

Type

Order number

Description

Bus connector

ADAM8290-0AA10

Bus connector 1-connection

Bus connector

ADAM8290-0AA20

Bus connector 2-connection

Bus connector

ADAM8290-0AA40

Bus connector 4-connection

Bus connector

ADAM8290-0AA80

Bus connector 8-connection

Chapter 13 Assembly and installation guidelines

13-3



Assembly and installation guidelines

T-rail installation

The following figure shows the installation of a 4-connector bus connector
inaT-rail and the plug-in locations for the modules.

The different plug-in locations are defined by the guide rails.

(1

(2]

[3]
(4]

\ o

.

o (£

iR

i oop

g

|mpm|

SM 221

DI BxDC28Y

SM 221

DI BxDC28y

“zoo

3

u_uu_u_uu_uu_u_us
SRRRRRRRR

DAM £221-13F00

ADAM 822115700 || A

5

AM 82211800

Headermodule
like PC, CPU, bus-
coupler

Main module if this
is a double width
maodule or
perlipheral module
P eripheral module
Guide rails
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Assembly

Please follow these rules during the assembly!
» Turn the power supply off before you insert or remove any modules!

» Make surethat aclearance of at least 60 mm exists above the bus rail
and 40 mm below the busrail.

NN

F

l¢—a40mm

NN\

» Every row must be completed from left to right and it must start with a
header module (PC, CPU, and bus coupler).

[T  Headermodule
like PC, CPU, bus
coupler

[2] Headermodule
when thisis a
double widt or a
perpheral module

[3]  Peripheral module

[4]  Guide rails

» Modules must beinstalled adjacent to each other. Gaps are not permit-
ted between the modules since this would interrupt the back panel bus.

» A moduleisonly installed properly and connected electrically when it
has clicked into place with an audible click.

* Plug-in locations after the last modul e can remain unoccupied.
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Assembly procedure

The following sequence represents the assembly procedure as viewed from
one side.

7

.
|
%
.
.
.

N

« Install the T-rail. Please ensure that you leave amodule installation
clearance of at least 60 mm abovetherail and at |east 40 mm below the
ral.

« Install the T-rail. Please ensure that you leave amodule installation
clearance of at least 60 mm abovetherail and at |east 40 mm below the
rail.

 Pressthe bus connector into the rail until it clips securely into place and
the bus-connectors protrude from the T-rail. This provides the basis for
the installation of your modules.

 Start at the outer |eft |ocation with the installation of your header
modulelike CPU, PC or bus coupler andinstall the peripheral modulesto
theright of this.

« Insert the modulethat you areinstalling into the T-rail at an angle of 45
degrees from the top and rotate the module into place until it clicksinto
the T-rail with an audible click. The proper connection to the back panel
bus can only be guaranteed when the module has properly clicked into

place.

[1] Header module
like PC, CPU, bus
coupler

[2] Header module
when this is a
double width or a
peripheral module

[3] Peripheral module

[4] Guide rails

Attention!
Power must be turned off before modules areinstalled or removed!
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Removal procedure

The following sequence shows the steps required for the removal of
modulesin asideview.

» The enclosure of the module has a spring-loaded clip at the bottom by
which the module can be removed from therail.

* Insert a screwdriver into the ot as shown

» Theclipisunlocked by pressing the screwdriver in an upward direction.
» Withdraw the module with a slight rotation to the top.

Attention!

Power must be turned of f before modules areinstalled or removed!

Please remember that the back panel busisinterrupted at the point where
the module was removed!
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Wiring
Most peripheral modules are equipped with a 10 pole or an 18-pole connec-
tor. This connector providesthe electrical interface for the signaling and
supply lines of the modules.
The modules carry WAGO spring-clip connectors for the interconnections
andwiring.
The spring-clip connector technology simplifiesthe wiring requirementsfor
signaling and power cables.

In contrast to screw-terminal connections, spring-clip wiringisvibration
proof. The assignment of the terminalsis contained in the description of the
respective modules.

You can connect conductorswith adiameter from 0, 08 mm?to 1,5 mm? (up
to 1,5 mm?for 18-pole connectors).

Thefollowing figure shows amodule with a 10-pole connector.

Round aperture for wires
Rectangular opening for screwdriver

@ Note!

l The spring-clip is destroyed if you should insert the screwdriver into the
opening for the hook-up wire!
Make sure that you only insert the screwdriver into the square hole of the
connector!
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Wiring procedure

*,
"
N

* Install the connector on the module until it lockswith an audible click.
For this purpose you must press the two clips together as shown. The
connector is now in a permanent position and can easily be wired.

Thefollowing section shows the wiring procedure from above.

* Insert a screwdriver at an angel into the sguare opening as shown

» You must press and hold the screwdriver in the opposite direction to
open the contact spring.

Insert the stripped end of the hook-up wire into the round opening. You
can usewireswith adiameter of 0,08 mm2to 2, 5mm?(1, 5mm?for 18
pole connectors).

* When you remove the screwdriver the wireis clipped securely.

Wire the power supply connections first
followed by the signal cables (inputs and outputs)
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Installation dimensions
Herefollow all theimportant dimensions of the ADAM-8000.

Dimensions Basic enclosure

1-dotwidth (Hx W x D) inmm: 76 x 25,4 x 76
2-fachwidth (Hx W x D) inmm: 76 x50, 8x 76

Installation dimensions

AN\

AN

il

<— 40 mm.

Installed and wired dimensions

76 mm

—>omm<——

76 mm

WREREREHEEHE

(€~ 35mm

ARMMTHTIMNHNN

K<———— callomnm ————————>
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Installation guidelines

General

Theinstallation guidelines contain information on the proper assembly of
ADAM-8000 systems. Here we describe possible pathsin which interfer-
encelikethe electromagnetic compatibility (EM C) can enter controller and
how you must approach shielding and screening issues.

What is EMC?

Theterm electromagnetic compliance (EMC) refersto the ability of an
electrical deviceto operate properly in an electromagnetic environment
without interference from the environment or without the device causing
illegal interferenceto the environment.

All ADAM-8000 components were devel oped for applicationsin harsh
industrial environments and they comply with EMC requirementsto alarge
degree. In spite of thisyou should implement an EMCC strategy before
installing any components which should include any possible source of
interference.

Possible sources for disturbances
Electromagnetic interference can enter your system in many different ways:
» Fields
* 1/Osignal lines
* Bus systems
» Power supplies
* Protective conductors

Interference is coupled into your system in different ways, depending in the
propagation medium (via cabling or without cabling) and the distance to the
source of the interference.

We differentiate between:
 Galvanic coupling
* Capacitive coupling
* Inductive coupling
 Radiated power coupling
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The most important rules for ensuring EMC

In many cases, adherence to a set of very elementary rulesis sufficient to
ensure EMC. For this reason we wish to advise you to heed the following
rules when you are installing these controllers.

» During the installation of your components you must ensure that any
inactive metal components are grounded via a proper large-surface
earth.

- Install a central connection between the chassis ground and the
earthing/protection system.

- Interconnect any inactive metal components vialow-impedance
conductors with alarge cross-sectional area.

- Avoid aluminum components. Aluminum oxidizeseasily andis
therefore not suitable for grounding purposes.

« Ensurethat wiring isrouted properly during installation.
- Dividethe cabling into different types of cable. (Heavy current, power
supply, signal- and data lines).
- Install heavy current lines and signal or datalines in separate channel-
ing or cabling trusses.

- Install signaling and data lines as close as possible to any metallic
ground surfaces (e.g. frames, metal rails, sheet metal).

» Ensure that the screening of linesis grounded properly.
- Datalines must be screened.

- Analog lines must be screened. Where low-amplitude signalsare
transferred it may be advisable to connect the screen on one side of
the cable only.

- Attach the screening of cables to the ground rail by means of large
surface connectors located as close as possible to the point of entry.
Clamp cables mechanically by means of cableclamps.

- Ensure that the ground rail has alow-impedance connection to the
cabinet/cubicle.

- Useonly metallic or metalized coversfor the plugs of screened data
lines.
* Incritical casesyou should implement special EM C measures.

- Connect snubber networks to all inductive loads that are not con-
trolled by ADAM-8000 modules.
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- Useincandescent lamps for illumination purposes inside cabinets or
cubicles, do not use of fluorescent lamps.

» Createasinglereference potential and ensurethat all electrical equip-
ment is grounded wherever possible.

- Ensurethat earthing measures areimplemented effectively. The
controllers are earthed to provide protection and for functional
reasons.

- Provide a star-shaped connection between the plant, cabinets/
cubicles of the ADAM-8000 and the earthing/ protection system. In
this way you can avoid ground loops.

- Where potential differences exist you must install sufficiently large
equipotential bonding conductors between the different parts of the
plant.

Screening of cables

The screening of cables reduces the influence of electrical, magnetic or
electromagnetic fields; we speak of attenuation.

The earthing rail that is connected conductively to the cabinet diverts
interfering currents from screen conductors to ground. It is essential that
the connection to the protective conductor is of low impedance as the
interfering currents could otherwise become a source of trouble in them-
selves.

The following must be noted when cables are screened:
» Use cables with braided screens wherever possible.
» The coverage of the screen should exceed 80%.

» Screens should always be grounded at both ends of cables. High
frequency interference can only be suppressed by grounding cables on
both ends.

Grounding at one end can become necessary under exceptional
circumstances. However, this only provides attenuation to low frequency
interference. One-sided earthing may be of advantage where:

- It isnot possible to install equipotential bonding conductors

- Anadoguesignals (inthemV or pA range) aretransferred

- Fail-type shields (static shields) are used.
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¢ Alwaysuse metallic or metallized coversfor the plugs on datalinesfor
serial links. Connect the screen of the data line to the cover. Do not
connect the screen to PIN 1 of the plug!

In astationary environment it is recommended that the insulation is
stripped from the screened cable without breaking the cable to attach
the screen to the screening- or protective ground rail.

» Connect screening braids by means of metallic cable clamps. These
clamps must have agood electrical and large surface contact with the
screen.

« Attach the screen of a cable to the grounding rail directly where the
cable enters the cabinet/cubicle. Continue the screen right up to the
System 200 V module but do not connect the screen to ground at this
point!

Please heed the following when you assemble the system!

Where potential differences exist between earthing connectionsit is
possible that an equalising current could be established where the screen
of acableis connected at both ends.

Remedy: install equipotential bonding conductors
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