VIPA System 300V

SM | Manual
HB130E_SM | Rev. 10/10
March 2010

ViPA

art of automation




Copyright © VIPA GmbH. All Rights Reserved.

This document contains proprietary information of VIPA and is not to be disclosed or used except in accordance with applicable
agreements.

This material is protected by the copyright laws. It may not be reproduced, distributed, or altered in any fashion by any entity (either
internal or external to VIPA), except in accordance with applicable agreements, contracts or licensing, without the express written
consent of VIPA and the business management owner of the material.

For permission to reproduce or distribute, please contact:

VIPA, Gesellschaft fur Visualisierung und Prozessautomatisierung mbH
Ohmstralie 4, D-91074 Herzogenaurach, Germany

Tel.: +49 (91 32) 744 -0

Fax.: +49 9132 744 1864

EMail: info@vipa.de

http://www.vipa.de

Note

Every effort has been made to ensure that the information contained in this document was complete and accurate at the time of
publishing. Nevertheless, the authors retain the right to modify the information. This customer document describes all the hardware
units and functions known at the present time. Descriptions may be included for units which are not present at the customer site. The
exact scope of delivery is described in the respective purchase contract.

CE Conformity

Hereby, VIPA GmbH declares that the products and systems are in compliance with the essential requirements and other relevant
provisions of the following directives:

. 2004/108/EC Electromagnetic Compatibility Directive
. 2006/95/EC Low Voltage Directive

Conformity is indicated by the CE marking affixed to the product.
Conformity Information

For more information regarding CE marking and Declaration of Conformity (DoC), please contact your local VIPA customer service
organization.

Trademarks

VIPA, SLIO, System 100V, System 200V, System 300V, System 300S, System 400V, System 500S and Commander Compact are
registered trademarks of VIPA Gesellschaft fir Visualisierung und Prozessautomatisierung mbH.

SPEEDY is a registered trademark of profichip GmbH.

SIMATIC, STEP, SINEC, S7-300 and S7-400 are registered trademarks of Siemens AG.

Microsoft und Windows are registered trademarks of Microsoft Inc., USA.

Portable Document Format (PDF) and Postscript are registered trademarks of Adobe Systems, Inc.

All other trademarks, logos and service or product marks specified herein are owned by their respective companies.

Information product support

Contact your local VIPA Customer Service Organization representative if you wish to report errors or questions regarding the contents
of this document. If you are unable to locate a customer service center, contact VIPA as follows:

VIPA GmbH, OhmstralRe 4, 91074 Herzogenaurach, Germany

Telefax:+49 9132 744 1204
EMail: documentation@yvipa.de

Technical support

Contact your local VIPA Customer Service Organization representative if you encounter problems with the product or have questions
regarding the product. If you are unable to locate a customer service center, contact VIPA as follows:

VIPA GmbH, Ohmstral3e 4, 91074 Herzogenaurach, Germany

Telephone: +49 9132 744 1150/1180 (Hotline)
EMail: support@vipa.de



Manual VIPA System 300V Contents

Contents

About this manual ... s 1
Safety information............ooo v ———— 2
Chapter 1 T T o 1-1
Safety Information for USers.............uueiiiiiiiiiiii e 1-2
General description of the System 300V .........ceeiiiiiiiiiiie, 1-3
(070] 0 0] 00T 1= o1 < 1-4
Chapter 2  Assembly and installation guidelines............cccoeunnenne. 21
L@ = = 2-2
Installation diMeNSIONS ........cooviiiiiiiiiiiiiiieeeeeeeeee 2-3
Installation at the profile rail..............oooovviviiiiiiiiiiie 2-4
CaADlING e —————— 2-6
Installation GUIdENINES .........oeevviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee 2-10
Chapter 3  Digital Input Modules..........ccccceiiiiiiininnnnnnneeeeeeeeeereenenn 31
SYSEM OVEIVIEW ...t e e 3-2
321-1BHO1 - DI 16XDC 24V ... 3-3
321-1BL0O0 - DI 32XDC 24V ... 3-5
321-1FHOO0 - DI 16XACA120/230V ...ceeeeiiiiiiieeeeeeeeeeeeeeee e 3-7
Chapter 4  Digital Output Modules...........ccceiieeeccciiieeeee e, 41
SYSIEM OVEIVIEW ....eeiiiiiieeece e 4-2
322-1BF01 - DO 8XDC 24V 2A ... 4-4
322-1BHO1 - DO 16XDC 24V 1A ..o 4-6
322-1BH41 - DO 16XDC 24V 2A ... 4-8
322-1BH60 - DO 16xDC 24V 0.5A for manual operation.................... 4-10
322-1BL0O0 - DO 32XDC 24V 1A 4-13
322-5FF00 - DO 8XAC 120/230V 2A ..o 4-16
322-1HHOO - DO 16XRelay.......ccceeeeeeeeeieeeeeee e 4-21
Chapter 5 Digital Input/Output Modules..........ccccoiiiimmmmmmmnnennnnnnnns 5-1
SYSEM OVEIVIEW ...t a e 5-2
Security hints for DIO modules...........ccooeiiiiiiiiiiiicee e, 5-2
323-1BHO0 - DIO 16XDC 24V 1A ..o 5-3
323-1BHO1 - DI 8xDC 24V, DO 8xDC 24V 1A ... 5-5
323-1BL0O0 - DI 16xDC 24V, DO 16xDC 24V 1A .....oovviiieeieieeieeeeee 5-7
Chapter 6  Analog Input Modules..........ccccceiiiininnmmmmmmnneneeerrrrrrrnenne 6-1
SYSEM OVEIVIEW ...t a e 6-2
Security hint ..o 6-2
Parameterization - BaSiCS........uuuiiiiiiiiiiiiiiiee e 6-4
331-1KFO1 - Al 8XT3Bit oo 6-7
331-1KF01 - Al 8x13Bit - Parameterization ...............cccooeviiiiiiiiceennn. 6-10
331-1KFO01 - Al 8x13Bit - Technical Data ... 6-14
331-TKX0T = Al 8(2)X12Bit ccceeeeeeeeeeeeeeeeeeeeeeeeeee s 6-17
331-7Kx01 - Al 8(2)x12Bit - Parameterization ................cccevvvvvvncennnn. 6-24
331-7Kx01 - Al 8(2)x12Bit - DiagnoStiCS......cceveeeiiiiiiiiiieeiiiiiiieeeee e 6-29
331-7Kx01 - Al 8(2)x12Bit - Technical Data ................cccovvvvveirinnnnnnnnn. 6-35

HB130E - SM - Rev. 10/10 i



Contents Manual VIPA System 300V

Chapter 7  Analog Output Modules..........cccceiiiiinmmmmmmmemnennrrrrrrnneenn 71
SYSEM OVEIVIEW ... e e 7-2
Security Nint ..o 7-2
Connecting loads and actuators .............ccueeiiiiiiiiiiiiiiee e 7-4
Analog value representation............ccoeueiiiiiii i, 7-5
Parameterization - BaSiCS........uuuiiiiiiiiiieiiiee e 7-6
DIagNOSLICS. .. .cceeeieeeeee e ————— 7-9
332-5Hx01 - AO 2/4X12Bit U/l ..o 7-13
332-5HDx0 - AO 4x12Bit for manual operation ..............cccevvvvvveennnn. 7-18

Chapter 8  Analog In/Output Modules........ccccceeeciiiiiiiiirereeeees 8-1
SYSIEM OVEIVIEW ....eeiiiiciieeeee e 8-2
SeCUNLY NN ... 8-2
L T=T =T = | 8-3
Analog value representation............cccccvvviiiiiiiiiiiiiie 8-4
Parameterization ..................eeeeeiiiiiiiiiiiiiiiiiii e 8-6
334-0KEOO - Al 4/A0 2X12Bit...ccceeeeeeeeeeeeeeeee e 8-8

N0 o =1 Lo T A-1
o [ G A-1

i HB130E - SM - Rev. 10/10



Manual VIPA System 300V About this manual

About this Manual

Overview

This manual describes the operation of the System 300V and the according
available signal modules (SM). A short overview over the range of products
is followed by a detailed description of the single modules. You will get
information for connecting and operating the System 300V and the
additional SM modules.

Chapter 1: Basics

This introduction includes recommendations on the handling of the
modules of the VIPA System 300V and introduces you to central res.
decentral automation systems.

Chapter 2: Installation and assembly guide lines

All information that you need for installation and cabling of a PLC with
components of the System 300V may be found in this chapter.

Chapter 3-5: Digital in-/output modules

These chapters introduce you to the digital peripheral modules of the
System 300V from VIPA and contain all information that you will need for
installation. Chapter 3 contains information about the digital input modules,
chapter 4 describes the digital output modules and chapter 5 concerns to
the combined input/output modules.

Chapter 6-8: Analog in-/output modules

Content of these chapters is the description of the analog peripheral
modules of the System 300V from VIPA. Chapter 6 gives you all necessary
information about the analog input, chapter 7 informs about the analog
output and chapter 8 about the analog input/output modules.

HB130E - SM - Rev. 10/10 1
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Objective and This manual describes the signal modules (SM) that can be used with the
contents System 300. It contains a description of construction, project implemen-
tation and application of the products as well as the technical data.

Target audience The manual is targeted at users who have a background in automation
technology.

Structure of the The manual consists of chapters. Every chapter provides a self-contained

manual description of a specific topic.

Guide to the The following guides are available in the manual:

document  an overall table of contents at the beginning of the manual

» an overview of the topics for every chapter
* anindex at the end of the manual.

Availability The manual is available in:
» printed form, on paper
* in electronic form as PDF-file (Adobe Acrobat Reader)

Icons Important passages in the text are highlighted by following icons and
Headings headings:
Danger!

Immediate or likely danger.
Personal injury is possible.

Attention!
Damages to property is likely if these warnings are not heeded.

Note!
Supplementary information and useful tips.

2 HB130E - SM - Rev. 10/10



Manual VIPA System 300V Safety information

Safety information

Applications The modules of the System 300V are constructed and produced for:

conforming with .
specifications .

all VIPA System 300 components
communication and process control
general control and automation applications
industrial applications

operation within the environmental conditions specified in the technical
data

installation into a cubicle

Danger!
This device is not certified for applications in

in explosive environments (EX-zone)

Documentation The manual must be available to all personnel in the

project design department
installation department
commissioning

operation

The following conditions must be met before using or commissioning
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 ...)

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

HB130E - SM - Rev. 10/10 3
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Chapter 1

Outline

Content

Basics

Main theme of this chapter is to give you an overview about the System
300V from VIPA. We will outline the possibilities of the installation of
central res. decentral systems.

This chapter also contains general information about the System 300V like
measurements, hints for installation and the environmental conditions.

Topic Page
Chapter 1 S T [ oS 11
Safety Information for USers...........ooooiiiiiiiiie e, 1-2
General description of the System 300V ... 1-3
COMPONENTS ..o e e e e e 1-4
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Manual VIPA System 300V

Safety Information for Users

Handling of
electrostatically
sensitive modules

Shipping of modules

Measurements and
alterations on
electrostatically
sensitive modules

VIPA modules make use of highly integrated components in MOS-
Technology. These components are extremely sensitive to over-voltages
that can occur during electrostatic discharges.

The following symbol is attached to modules that can be destroyed by
electrostatic discharges.

The symbol is located on the module, the module rack or on packing
material and it indicates the presence of electrostatically sensitive
equipment.

It is possible that electrostatically sensitive equipment is destroyed by
energies and voltages that are far less than the human threshold of
perception. These voltages can occur where persons do not discharge
themselves before handling electrostatically sensitive modules and they
can damage components thereby, causing the module to become
inoperable or unusable. Modules, damaged in this way, are normally not
immediately recognized. The according error may occur only after a while
of operation.

Modules that have been damaged by electrostatic discharges can fail after
a temperature change, mechanical shock or changes in the electrical load.

Only the consequent implementation of protection devices and meticulous
attention to the applicable rules and regulations for handling the respective
equipment can prevent failures of electrostatically sensitive modules.

Modules must be shipped in the original packing material.

When you are conducting measurements on electrostatically sensitive
modules you should take the following precautions:

* Floating instruments must be discharged before use.
* Instruments must be grounded.

Modifying electrostatically sensitive modules you should only use soldering
irons with grounded tips.

Attention!

Personnel and instruments should be grounded when working on
electrostatically sensitive modules.

1-2
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General description of the System 300V

The System 300V

The System 300V is a modular automation system for middle and high
performance needs, that you can use either distributed or non-distributed.
The single modules are directly clipped to a 530 mm backplane and are
connected together with the help of bus clips at the backside.

The single modules of the VIPA System 300V are design compatible to
Siemens. Due to the compatible backplane bus it is no problem to mix the
modules from VIPA and Siemens.

The CPUs of the System 300V are instruction set compatible to S7-300
from Siemens. The CPUs are programmed via the VIPA programming
software WinPLC7 or the SIMATIC manager from Siemens or other
available programming tools.

The following picture illustrates the performance range of the
System 300V:

System 300V

decentral central
| |
Profibus CAN f EI’IEPg-fCPSU
Periphery
Dig. IN / Dig. OUT / Anal. IN / Anal. OUT / PS

HB130E - SM - Rev. 10/10 1-3
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Manual VIPA System 300V

Components

Central system

Decentral system

Peripheral
modules

Dimensions/
Weight

Installation

The System 200V series consists of a number of PLC-CPUs. These are
programmed in STEP"7 from Siemens. Herefore you may use WinPLC7
from VIPA or the SIMATIC manager from Siemens.

CPUs with integrated Ethernet interfaces or additional serial interfaces
simplify the integration of the PLC into an existing network or the
connection of additional peripheral equipment.

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

Because of the automatic addressing, up to 32 peripheral modules can be
called by the System 300V CPUs.

In combination with a Profibus DP master and slave the PLC-CPUs or the
PC-CPU form the basis for a Profibus-DP network in accordance with DIN
19245-3.

The DP network can be configured with the hardware configurator from
Siemens. Together with the hardware configuration you transfer your
project into the CPU via MPI. Another component of the decentral system
is the CAN-Slave. It allows the link-up to the fieldbus system CANopen.

A large number of peripheral modules are available from VIPA, for example
digital as well as analog inputs/outputs.

These peripheral modules can be deployed central as well as decentral.

* Profile rail 530mm

» Peripheral modules with recessed labeling

» Dimensions of the basic enclosure:
1tier width: (WxHxD) in mm: 40x125x120
2tier width: (WxHxD) in mm: 80x125x120
3tier width: (WxHxD) in mm: 120x125x120

Please regard that the power supply and header modules like CPUs and
couplers may only plugged-in at the left side.

Power Supply cPU /O Periphery sl

— VIPA ps3o7i5a | VIPA cpustaner  pic DI 16xDC24V
P

R —
I oL
DDDDD :
50-60Hz [sF 2
oUTDC  24ViSA FRC 3
EEEEEEEE :
6
"

xz SM321
son 3

z
=
Q)

X2 X3
[e]

o o

o ©|ma

NN VN

EEEEEE
ICICOCICIO)
ZL =L 20

PS DvVI_ CF MP2___pBDP | VIPA321-1Bl

1-4
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Reliability

Environmental
conditions

Green Cable
for project
engineering

Integrated
power supply

Compatibility

» Wiring by means of spring pressure connections (CageClamps) at the
front connector

« Core cross-section 0.08...2.5mm? or 1.5 mm?

» Total isolation of the wiring at module change

» Potential separation of all modules to the backplane bus

» Burst/ESD acc. IEC 61000-4-2/IEC 61000-4-4 (up to level 3)

» Shock resistance acc. IEC 60068-2-6 / IEC 60068-2-27 (1G/12G)

» Operating temperature: 0 ... +60°C

» Storage temperature: -25 ... +70°C

* Relative humidity: 5...95% without condensation
» Ventilation by means of a fan is not required

For project engineering of your DP slave you may transfer your projects
from your PC to the CPU serial via MPI by using the "Green Cable". Please
also regard the hints to the Green Cable in this chapter!

Every Profibus slave has an internal power supply. This power supply
requires DC 24V. In addition to the electronics on the bus coupler, the
supply voltage is also used to power any modules connected to the
backplane bus. Please note that the maximum current that the integrated
power supply can deliver to the backplane bus is 3.5A.

The power supply is protected against reverse polarity and overcurrent.

The digital in-/output modules of the System 300V from VIPA are pin and
function compatible to Siemens.

The project engineering happens in the SIMATIC manager from Siemens.

Note!

For programming of a System 300V CPU from VIPA please use always the
CPU 315-2DP (6ES7 315-2AF03 V1.2) from Siemens in the hardware
catalog.

Please note the Profibus address 1 of the CPU 31x is system dependent
reserved.

For the project engineering, a thorough knowledge of the Siemens
SIMATIC manager and the hardware configurator is required!

HB130E - SM - Rev. 10/10 1-5
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Chapter 2 Assembly and installation guidelines

Outline In this chapter you will find all information, required for the installation and
the cabling of a process control with the components of the System 300V.

Content Topic Page
Chapter 2  Assembly and installation guidelines.............ccocunnenne. 21

OVEIVIEW ...ttt 2-2

Installation diMENSIONS ........cooviiiiiiiiiiii e 2-3

Installation at the profile rail..............oooovviviiiiiiiiiiie 2-4

CaADlING et ———— 2-6

Installation GUIAEIINES .........ccociiiiiiiiiiiie e 2-10
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Chapter 2 Assembly and installation guidelines Manual VIPA System 300V

Overview

General

Profile rail

Bus connector

The single modules are directly installed on a profile rail and connected via
the backplane bus coupler. Before installing the modules you have to clip
the backplane bus coupler to the module from the backside.

The backplane bus coupler are included in the delivery of the peripheral
modules.

) S ) E
|10
M6

5| o i

G ~

ED vy

C |y B 6

N A | 15
Order number A B C

VIPA 390-1AB60 160mm 140mm 10mm
VIPA 390-1AE80 482mm 466mm 8.3mm
VIPA 390-1AF30 530mm 500mm 15mm
VIPA 390-1AJ30 830mm 800mm 15mm
VIPA 390-9BC00* 2000mm no Drillings 15mm

* Unit pack: 10 pieces

For the communication between the modules the System 300V uses a
backplane bus connector. The backplane bus connector are included in the
delivering of the peripheral modules and are clipped at the module from
behind before installing it to the profile rail.

2-2
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Installation dimensions

Overview Here follows all the important dimensions of the System 300V.

Dimensions Basic  1tier width (WxHxD) in mm: 40 x 125 x 120
enclosure 2tier width (WxHxD) in mm: 80 x 125 x 120
3tier width (WxHxD) in mm: 120 x 125 x 120

Dimensions
€
£
@
€
S
g
€
£
i

Installation 153mm

dimensions «————— 120mm

L
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Installation at the profile rail

Structure: You may install the System 300V as well horizontal as vertical. Please
regard the allowed environment temperatures:
* horizontal structure: from 0 to 60°
* vertical structure: from 0 to 40°
The horizontal structure always starts at the left side with the power supply
and the CPU, then you plug-in the peripheral modules beside to the right.
You may plug-in maximum 32 peripheral modules to the CPU.
Power Supply CPU 1/0 Periphery _>
—1 VIPA ps3o7sa | VIPH  cpustaneT PLC DI 16xDC24V |
L E RUN E = i ol
DC24V INAC 120/230V ISTOP A
o g
D 230 \S/:::-ErgSOER OUTDC  24V/5A e e z z
 — DESL L 5
L 6
RUN 7
g':F STOP i
I:g MRES ﬂ'ﬁ SM321
L1 H :?
N X2 X3 : 2
o l@ [e] [e] 0 i
Ll 6
1 o) o L 7
CF MP2 PB-DP VIPA 321-1BH:040 I
The vertical structure is turned for 90° against the clockwise direction.
% >\ I 2 Y HNJg
3 g
A=
o L= - gO\eese/C 13
< hsisis
2 CePEEE
E BEE832H
g y &
g ¢ zt Q][9] [T
pd [
=3 Sz®
L[ o o ]
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Approach

« Bolt the profile rail with the background (screw
—— size: M6), so that you still have minimum 65mm
space above and 40mm below the profile rail.

- » If the background is a grounded metal or device
plate, please look for a low-impedance connec-
'} tion between profile rail and background.
- e Connect the profile rail with the protected earth
4 e conductor. For this purpose there is a bolt with
W B M6-thread.

* The minimum cross-section of the cable to the
protected earth conductor has to be 10mm?>.

« Stick the power supply to the profile rail and pull it
to the left side to the grounding bolt of the profile
rail.

» Fix the power supply by screwing.

« Take a bus coupler and click it at the CPU from
behind like shown in the picture.

» Stick the CPU to the profile rail right from the
power supply and pull it to the power supply.

+ Click the CPU downwards and bolt it like shown.

* Repeat this procedure with the peripheral
modules, by clicking a backplane bus coupler,
stick the module right from the modules you've
already fixed, click it downwards and connect it
with the backplane bus coupler of the last module
and bolt it.

Danger!

» Before installing or overhauling the System 300V, the power supplies
must be disconnected from voltage (pull the plug or remove the fuse)!

» Installation and modifications only by properly trained personnel!

HB130E - SM - Rev. 10/10 2-5



Chapter 2 Assembly and installation guidelines

Manual VIPA System 300V

Cabling

Overview

CageClamp

technology (gray)

@

The power supplies and CPUs are exclusively delivered with CageClamp
contacts. For the signal modules the front connectors are available from
VIPA with screw contacts. In the following all connecting types of the power
supplies, CPUs and input/output modules are described.

Danger!

» Before installation or overhauling, the power supplies must be
disconnected from voltage (pull the plug or remove the fuse)!

* Installation and modifications only by properly trained personnel!

For the cabling of power supplies, bus couplers and parts of the CPU, gray
connectors with CageClamp technology are used.

You may connect wires with a cross-section of 0.08mm? to 2.5mm?. You
can use flexible wires without end case as well as stiff wires.

—— [11 Rectangular opening for screwdriver

+ ® : [2] Round opening for wires
- — 1

24V

The picture on the left side shows the cabling step by step from top view.

» To conduct a wire you plug a fitting screwdriver obliquely into the
rectangular opening like shown in the picture.

 To open the contact spring you have to push the screwdriver in the
opposite direction and hold it.

* Insert the insulation striped wire into the round opening. You may use
wires with a cross-section from 0.08mm? to 2.5mm?®.

« By removing the screwdriver the wire is connected safely with the plug
connector via a spring.

2-6
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CageClamp

technology (green)

@

<«

EJ

For the cabling of e.g. the power supply of a CPU, green plugs with
CageClamp technology are deployed.

Here also you may connect wires with a cross-section of 0.08mm? to
2.5mm?. You can use flexible wires without end case as well as stiff wires.

..]IF 6 [11 Test point for 2mm test tip
p . I'.' 1 [2] Locking (orange) for screwdriver
~ 5 [3] Round opening for wires
3

The picture on the left side shows the cabling step by step from top view.

¢ For cabling you push the locking vertical to the inside with a suiting
screwdriver and hold the screwdriver in this position.

* Insert the insulation striped wire into the round opening. You may use
wires with a cross-section from 0.08mm? to 2.5mm?®.

« By removing the screwdriver the wire is connected safely with the plug
connector via a spring.

Note!

In opposite to the gray connection clamp from above, the green connection
clamp is realized as plug that can be clipped off carefully even if it is still
cabled.

HB130E - SM - Rev. 10/10 2-7
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Front connectors
of the in-/output
modules

connector is shown:

In the following the cabling of the three variants of the front-facing

For the I/O modules the following plugs are available at VIPA:

20pole screw connection
VIPA 392-1AJ00

40pole screw connection
VIPA 392-1AMO00

Open the front flap of your I/O module.

Bring the front connector in cabling position.

Herefore you plug the front connector on the module until it locks. In this position the front
connector juts out of the module and has no contact yet.

Deisolate your wires. If needed, use core end cases.

Thread the included cable binder into the front
connector.

If you want to lead out your cables from the bottom of the module, start with the cabling from
bottom to top, res. from top to bottom, if the cables should be led out at the top.

Bolt also the connection screws of not cabled screw clamps.

Put the included cable binder around the cable
bundle and the front connector.

0,4..0,7Nm —_

%

Fix the cable binder for the cable bundle.

continued ...

2-8
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... continue
20pole screw connection

40pole screw connection

Push the release key at the front connector on | Bolt the fixing screw of the front connector.

the upper side of the module and at the same
time push the front connector into the module
until it locks.

Now the front connector is electrically connected with your module.

Close the front flap.

Fill out the labeling strip to mark the single channels and push the strip into the front flap.

HB130E - SM - Rev. 10/10
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Installation Guidelines

General

What means
EMC?

Possible
interference
causes

The installation guidelines contain information about the interference free
deployment of System 300V systems. There is the description of the ways,
interference may occur in your control, how you can make sure the
electromagnetic digestibility (EMC), and how you manage the isolation.

Electromagnetic digestibility (EMC) means the ability of an electrical
device, to function error free in an electromagnetic environment without
being interferenced res. without interferencing the environment.

All System 300V components are developed for the deployment in hard
industrial environments and fulfill high demands on the EMC. Nevertheless
you should project an EMC planning before installing the components and
take conceivable interference causes into account.

Electromagnetic interferences may interfere your control via different ways:
* Fields
* |/O signal conductors
* Bus system
» Current supply
* Protected earth conductor

Depending on the spreading medium (lead bound or lead free) and the
distance to the interference cause, interferences to your control occur by
means of different coupling mechanisms.

One differs:
» galvanic coupling
» capacitve coupling
* inductive coupling
* radiant coupling

2-10
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Basic rules for In the most times it is enough to take care of some elementary rules to
EMC guarantee the EMC. Please regard the following basic rules when installing
your PLC.

» Take care of a correct area-wide grounding of the inactive metal parts
when installing your components.

- Install a central connection between the ground and the protected
earth conductor system.

- Connect all inactive metal extensive and impedance-low.

- Please try not to use aluminum parts. Aluminum is easily oxidizing
and is therefore less suitable for grounding.

» When cabling, take care of the correct line routing.
- Organize your cabling in line groups (high voltage, current supply,
signal and data lines).
- Always lay your high voltage lines and signal res. data lines in
separate channels or bundles.
- Route the signal and data lines as near as possible beside ground
areas (e.g. suspension bars, metal rails, tin cabinet).
» Proof the correct fixing of the lead isolation.
- Data lines must be laid isolated.
- Analog lines must be laid isolated. When transmitting signals with

small amplitudes the one sided laying of the isolation may be
favorable.

- Lay the line isolation extensively on a isolation/protected earth con-
ductor rail directly after the cabinet entry and fix the isolation with
cable clamps.

- Make sure that the isolation/protected earth conductor rail is
connected impedance-low with the cabinet.
- Use metallic or metallized plug cases for isolated data lines.
* In special use cases you should appoint special EMC actions.
- Wire all inductivities with erase links, that are not addressed by the
System 300V modules.

- For lightening cabinets you should prefer incandescent lamps and
avoid luminescent lamps.

» Create an homogeneous reference potential and ground all electrical
operating supplies when possible.

- Please take care for the targeted employment of the grounding
actions. The grounding of the PLC is a protection and functionality
activity.

- Connect installation parts and cabinets with the System 300V in star
topology with the isolation/protected earth conductor system. So you
avoid ground loops.

- If potential differences between installation parts and cabinets occur,
lay sufficiently dimensioned potential compensation lines.
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Isolation of
conductors

Electrical, magnetical and electromagnetical interference fields are
weakened by means of an isolation, one talks of absorption.

Via the isolation rail, that is connected conductive with the rack,
interference currents are shunt via cable isolation to the ground. Hereby
you have to make sure, that the connection to the protected earth conduc-
tor is impedance-low, because otherwise the interference currents may
appear as interference cause.

When isolating cables you have to regard the following:
» If possible, use only cables with isolation tangle.
» The hiding power of the isolation should be higher than 80%.

* Normally you should always lay the isolation of cables on both sides.
Only by means of the both-sided connection of the isolation you achieve
a high quality interference suppression in the higher frequency area.

Only as exception you may also lay the isolation one-sided. Then you
only achieve the absorption of the lower frequencies. A one-sided
isolation connection may be convenient, if:

- the conduction of a potential compensating line is not possible
- analog signals (some mV res. pyA) are transferred
- foil isolations (static isolations) are used.

* With data lines always use metallic or metallized plugs for serial
couplings. Fix the isolation of the data line at the plug rack. Do not lay
the isolation on the PIN 1 of the plug bar!

» At stationary operation it is convenient to deisolate the isolated cable
interruption free and lay it on the isolation/protected earth conductor line.

» To fix the isolation tangles use cable clamps out of metal. The clamps
must clasp the isolation extensively and have well contact.

» Lay the isolation on an isolation rail directly after the entry of the cable in
the cabinet. Lead the isolation further on to the System 300V module
and don't lay it on there again!

Please regard at installation!

At potential differences between the grounding points, there may be a
compensation current via the isolation connected at both sides.

Remedy: Potential compensation line
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Chapter 3 Digital Input Modules

Outline This chapter contains a description of the structure and the operation of the
VIPA digital input modules.
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System overview

Input Modules In the following you find an overview over the digital input modules that are
SM 321 available at VIPA:

iF ab: P
Ll 3 HERE L 3
o i ik
;M321 7SM3217 ;M321
0o 0o o
Ml SHal Hl
a4 "0 1514
e |7 De07 |7
Order data Type Order number Page
Input modules DI 16xDC 24V VIPA 321-1BHO1 3-3
DI 32xDC 24V VIPA 321-1BL00 3-5
DI 16xAC 120/230V VIPA 321-1FH00 3-7
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321-1BH01 - DI 16xDC 24V

Order data DI 16xDC 24V VIPA 321-1BHO1

Description The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system. It has
16 channels and their status is monitored via LEDs.

Properties * 16 inputs, isolated to the backplane bus
* Nominal input voltage DC 24V
» Useable for switches and approximate switches
» Status monitoring of the channels via LED

Structure [ﬁ [1] LEDs

T 4 [2] flap with labeling strip

— [3] contact bar

o [4] flap opened with

[O00 00000 oo _Torrooooon

‘ ‘
NA 2 2N

; EE 7 inner label
=
0 1A v
Pin assignment
Circuit diagram
Status monitor
Pin  Assignment Circuit diagram LED Description
1 not used 2 DI 160026V | .0....7 LEDs (green)
2 Input 1+0.0 :Ji o 1+0.0 to 1+1.7
: 6 | i 2 from ca. 15V on, the
— i signal is recognized
: : 9 | H as "1" and the
9 Input 1+0.7 07 according LED is
12 Input 1+1.0 - - activated
SM321
' 12| 1
13 | L .0
. . 14| .
5| L] 2
19 Input 1+1.7 6 | -3
20  Ground . i ¢
19 | 0 7
20 3l i
M VIPA 321-1BHO1
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Schematic Input module
diagram
LED
Optocoupler & ZX
Bus > = Xﬁ
I
Mintern

Technical Data

DC 24V

Module name

VIPA 321-1BHO1

Dimensions and weight

Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of inputs 16
Programming specifications
Input data 2byte
Voltages, Currents, Potentials
Isolation

- between channels and backplane bus yes
Isolation tested with DC 500V
Current consumption

- from the backplane bus 25mA
Power dissipation of the module 3.5W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Data for selecting a sensor

Input voltage

- Rated value DC 24V

- for Signal "1" 15 ... 28.8V

- for Signal "0" 0..5V
Input current

- for Signal "1" 7mA
Input delay

- from "0" to "1" 3ms

- from "1" to "0" 3ms
Connection of 2-wire-BEROs possible

- Permitted bias current 1.5mA
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321-1BLO00 - DI 32xDC 24V

Order data DI 32xDC 24V  VIPA 321-1BL00

Description The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system. It has
32 channels and their status is monitored via LEDs.

Properties * 32 inputs, isolated to the backplane bus
* Nominal input voltage DC 24V
» Useable for switches and approximate switches
» Status monitoring of the channels via LED

Structure [1]

o o

[0TTO000 0000 000 000oooo

[O00 0000000 _T0rrooooon

[2]
[3]
[4]

LEDs
flap with labeling strip
contact bar

flap opened with

’ inner label
%
/ |
B i
Pin assignment
Circuit diagram
Status monitor
Pin  Assignment Circuit diagram LED Description
1 not used e i .0....7 LEDs (green)
2.9 Input1+0.0...1+0.7 4 |2 1o 1+0.0 to 1+3.7
12..19 Input [+1.0...1+1.7 6 | |26 | Zii from ca. 15V on,
20  Ground ] |z 040 the signal is
o1 not used 9 | |2 | = recognized as "1"
070 and the according
22..29 Input 142.0...1+2.7 I LED is activated
32...39 Input 1+3.0...1+3.7 2| la | SM2
40 Ground B8 o[
14 | |34 | A
15| |35 | 02
16 | |36 _| L3 []
17 | |37 | L4l
18 | |38 | R
19 | |39 | L ey
20 40 o7y
™M 2M ala LJ L
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Schematic Schematic diagram Numeric representation
diagram
Numeric Input module Process image: Input module:
representation | Address 0 1 2 3 Il
30h[COn| S S
Optocoupler = N DC 24V 0 00000011b < % :% éf
1 00001100b S nEd=
us 2 00110000b ¢—— ~0 L.
Bi >g Xﬁ : f:mf;
Mintern O/Z o ~
SN
Technical Data
Module name VIPA 321-1BL00
Dimensions and weight
Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of inputs 32
Programming specifications
Input data 4byte
Voltages, Currents, Potentials
Isolation
- between channels and backplane bus yes
- between channels yes
in groups of 16
Isolation tested with DC 500V
Current consumption
- from the backplane bus 35mA
Power dissipation of the module 5.5W

Status, Interrupts, Diagnostic

Status display

green LED per channel

Data for selecting a sensor

Input voltage

- Rated value DC 24V

- for Signal "1" 15 ... 28.8V

- for Signal "0" 0..5V
Input current

- for Signal "1" 7mA
Input delay

- from "0" to "1" 3ms

- from "1" to "0" 3ms
Connection of 2-wire-BEROs possible

- Permitted bias current 1.5mA
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321-1FHO00 - DI 16xAC120/230V

Order data

Description

Properties

Structure

Pin assignment
Circuit diagram
Status monitor

Pin

N ealIsoronis0eNoaReN S

Assignment

DI 16xAC 120/230V VIPA 321-1FH00

The digital input module collects the binary control signals from the process
level and transmits them isolated to the superordinated bus system.

It has 16 channels and their status is monitored via LEDs.

* 16 inputs, isolated in groups of 4

» Rated input voltage AC 120/230V

» Useable for switches

» Status monitoring of the channels via LED

O
foww
FEFIPEET

Circuit diagram

Neutral conductor 1 DI 16XAC120/230V}+0

Input 1+0.0 2 — L o |
Input 1+0.1 3 | =
Input 1+0.2 PR A~ -
Input 1+0.3 5 - 0 s | L
Input 1+0.4 6 L4
Input 1+0.5 T = 2
Input 1+0.6 8§ | =5
Input 1+0.7 o T B
Neutral conductor 10 .
Neutral conductor 11 1

Input 1+1.0 12 Moo |2
Input 1+1.1 13 | R
Input 1+1.2 w1 i
Input 1+1.3 15 - 3L
Input |+1.4 16 -
Input 1+1.5 17 | M s
Input 1+1.6 18 | 07 |-
Input 1+1.7 19 | [ ] =l
Neutral conductor 20 VIPA 321-1FH00

[1]
[2]
[3]
[4]

LEDs
flap with labeling strip
contact bar

flap opened with
inner label

LED Description

.0....7 LEDs (green)

[+0.0 to 1+0.7
[+1.0 to [+1.7
from ca. AC 79V
on, the signal is
recognized as "1"
and the according
LED is activated
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Schematic Input module

diagram
Optocoupler []

V-Bus > &\ /N Lep

AC 120/230V

il
Mintern
Technical Data
Module name VIPA 321-1FHO0
Dimensions and weight
Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of inputs 16
Length of cable
- unshielded max. 600m
- shielded max. 1000m
Programming specifications
Input data 2byte
Voltages, Currents, Potentials
Rated load voltage L1 120/230V
All load voltages must be of the same phase.
Number of inputs that can be triggered simultaneously
- horizontal configuration up to 60°C 16
- vertical configuration up to 40°C 16
Isolation
- between channels and backplane bus yes
- between the channels yes
in groups of 4
Permitted potential difference
- between Myemal @and the inputs AC 230V
- between the inputs of the different groups AC 500V
Isolation tested with DC 4000V
Current consumption
- from the backplane bus 35mA
Power dissipation of the module 5W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Data for selecting a sensor

Input voltage

- Rated value AC 120/230V

- for signal "1" 79 to 264V

- for signal "0" 0 to 40V

- Frequency range 47 to 63Hz
Input current

- at signal "1"

120V, 60Hz typ. SmA

230V, 50Hz typ. 7mA
Input delay

-"0"to™" max. 25ms

-"1"to "0" max. 25ms

Input characteristic curve

According to IEC 61131, type 1

3-8
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Chapter 4

Outline

Content

Digital Output Modules

This chapter contains a description of the structure and the operation of the
VIPA digital output modules.

Topic Page
Chapter 4  Digital Output Modules..........cccociiiiiinmmmmmnnneneenrrrerrnnreen 41
SYSEM OVEIVIEW ... e e 4-2
322-1BF01 - DO 8XDC 24V 2A ...t 4-4
322-1BHO1 - DO 16XDC 24V 1A ...t 4-6
322-1BH41 - DO 16XDC 24V 2A ... 4-8
322-1BH60 - DO 16xDC 24V 0.5A for manual operation.................... 4-10
322-1BL0O0 - DO 32XDC 24V 1A ..ot 4-13
322-5FF00 - DO 8XAC 120/230V 2A ..o 4-16
322-1HHOO - DO 16XREIQY......cetieeeeiiiiiiiieee e 4-21
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System overview

Output modules In the following you will get an overview over the digital output modules that
SM 322 are available at VIPA:

DC 24V output

modules
e : g : lg
W 4 ﬂ‘ 4 0’
% : 5 % Z 5 % ; 6
DO1GxDCZDAS\A{ E‘T_;@ DO 3?X_D‘CZ?X£MOL,£
e gl
e i
Hio i
s Ak
H-® i i
0 ® 074
Order data Type Order No. Page
DC 24V output DO 8xDC 24V 2A VIPA 322-1BF01 |44
modules DO 16xDC 24V 1A VIPA 322-1BH01 | 4-6
DO 16xDC 24V 2A VIPA 322-1BH41 |4-8
DO 16xDC24V 0.5A for manual operation |VIPA 322-1BH60 |4-10
DO 32xDC 24V 1A VIPA 322-1BL00 | 4-13
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AC 120/230V
Output module

Order data Type Order No. Page

AC 120/230V DO 8xAC 120/230V 2A VIPA 322-5FF00 |4-16
output modul

Relay output

module

S g

1
Order data Type Order No. Page
relay output module DO 16xRelay VIPA 322-1HHO0 |4-21
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322-1BF01 - DO 8xDC 24V 2A

Order data

Description

Properties

Structure

DO 8xDC 24V 2A

VIPA 322-1BF01

The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 8
channels and their status is monitored via LEDs.

» 8 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 2A
» useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

b

1
2

3g

4

:D

[0 0 ooorooo 00000 roooo

| |
I &E

[1]
[2]
[3]
[4]

LEDs
flap with labeling strip
contact bar

flap opened with

inner label
;.
=E
] A
Pin assignment
Circuit diagram
Status monitor
Pin Assignment Circuit diagram LED Description
1 Supply voltage posxpc4y L | 1L+, 2L+ LED (green)
(E;C 24VQ i i supply voltage is on
3 utput Q+0.0 =
5 Output Q+0.1 i .0....7 LEDs (green)
7  Output Q+0.2 2 Q+0.0to Q+0.7
9 Output Q+0.3 s As soon as an output is
10 Ground 1 HE active, the according
SM322 H H
11 Supply voltage 11 2L+ Mol | LED is activated
DC 24V B
13 Output Q+0.4 - F LED(red)
15  Output Q+0.5 ] s Er:rori V\_/her_lt overload or
17 Output Q+0.6 it short ciretlis
19  Output Q+0.7 ] T
20 Ground 2 VIPA 322-1BF01 |
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Schematic Output module
diagram
Optocoupler
]
Bus | |V = (\
LED
I [ ] 6 DC 24V
Mintern
Technical data
Module name VIPA 322-1BF01
Dimensions and weight
Dimensions WxHxD 40x125x120mm
Weight 180g
Data for specific module
Number of outputs 8
Length of cable
- unshielded 600m
Programming specifications
Output data 1byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Total current of the outputs (per group) 8A
Isolation
- between channels and backplane bus yes
- between the channel groups yes
in groups of 4
Permitted potential difference
- between the difference circuit DC 75V / AC 60V
Insulation tested with DC 500V
Current consumption
- from the backplane bus 65mA
- from the load voltage L+ (without load) 68mA
Power dissipation of the module 7.5W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display

red F-LED per group

Data for selecting an actuator

- for redundant triggering of a load
- for increase performance

Output voltage

- at signal "1" DC 24V
Output current

- at signal "1"

Rated value 2A

Output delay resistive load

- from "0" to "1" 150ps

- from "1" to "0" 76us
Lamp load max. 10W
Parallel connection of 2 outputs possible

only outputs of same group
only outputs of same group

Switch rate max.
- for resistive load
- for inductive load (IEC 947-5-1, DC 13)
- lamp load

1kHz
0.5Hz
1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)

Short-circuit protection of the output
- Threshold on

yes, electronic
3A

HB130E - SM - Rev. 10/10
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322-1BH01 - DO 16xDC 24V 1A

Order data

Description

Properties

Structure

Pin assignment
Circuit diagram
Status monitor

Pin

10
11

12

19
20

Assignment

Supply voltage

DC 24V
Output Q+0.0

Output Q+0.7
Ground 1

Supply voltage

DC 24V
Output Q+1.0

Output Q+1.7
Ground 2

DO 16xDC 24V 1A VIPA 322-1BHO01

The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDs.

* 16 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 1A
» useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

b

JHEE

N
| |

NN N
N oY
I ”

Circuit diagram

AL+ DO 16xDC24V
1A

N
=
T

© | |N|o ;| |w (N

No s w2 o

o

(2}
-

M322

2L+

TN ohswivoa

f

3le
VIPA 322-1BHO1

[1]
4 [2]

[3]
[4]

LED

1L+, 2L+

f

1

LEDs
flap with labeling strip
contact bar

flap opened with
inner label

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0 to Q+1.7

As soon as an output is
active, the according
LED is activated

LED (red)

Error when overload or
short circuits
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Schematic Output module
diagram
Optocoupler ’—‘—‘
>
Bus | |/ =2
LED
I
Mintern

] &

Technical Data

-) DC 24V

Module name

VIPA 322-1BHO1

Dimensions and weight

Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of outputs 16
Programming specifications
Output data 2byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Isolation

- between channels and backplane bus yes

- between the channels yes

in groups of 8

Isolation tested with DC 500V
Current consumption

- from the backplane bus 110mA

- from the load voltage L+ (without load) 30mA
Power dissipation of the module 4W

Status, Interrupts, Diagnostics

Status display
Group error display

green LED per channel
red F-LED per group

Data for selecting an actuator

Output current

- at signal "1"
Rated value 1A
Switch rate max.
- for resistive load 1kHz
- for inductive load (IEC 947-5-1, DC 13) 0.5Hz
- lamp load 1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)

HB130E - SM - Rev. 10/10
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322-1BH41 - DO 16xDC 24V 2A

Order data DO 16xDC 24V 2A VIPA 322-1BH41

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDs.

Properties * 16 outputs, potential separated to the back panel bus
» supply voltage DC 24V, output voltage 2A
» useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Status monitoring of the channels via LED

Structure % [1] LEDs

4 [2] flap with labeling strip

[3] contact bar

JHEHE

[4] flap opened with

[O00 0000000 00000 ooooro

N
| |

inner label
5 f
5 R
] A
Pin assignment
Circuit diagram
Status monitor
Pin Assignment Circuit diagram LED Description
1 Supply voltage A DO 16xDC24V 1L+, 2L+ LED (green)

o
Y

DC 24V

2 i
2 L ° supply voltage is on
2 Output Q+0.0 5 0 2
. ° G ap .0...7 LEDs (green)
- 8 il Q+0.0 to Q+1.7
9 Output Q+0.7 o ik .
o L Or | « As soon as an output is
10  Ground 1 SM322 active, the according
11 Supply voltage v | LED is turned on

DC 24V
12 Output Q+1.0 F LED (red)

Error when overload or
short circuits

MV oo s wivoa

f

19  Output Q+1.7
20 Ground 2

3l
VIPA 322-1BH41

4-8 HB130E - SM - Rev. 10/10



Manual VIPA System 300V

Chapter 4 Digital Output Modules

Schematic Output module

diagram

Optocoupler

vl

Bus | |/ = (K
LED

I

Mintern

] 6 DC 24V

Technical Data

Module name

VIPA 322-1BH41

Dimensions and weight

Dimensions WxHxD mm 40x125x120mm
Weight 200g
Data for specific module
Number of outputs 16
Programming specifications Project engineering as 322-1BH01
Output data 2byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Total current of the output (per group) 8A
Isolation

- between channels and backplane bus yes

- between the channels yes

in groups of 8

Isolation tested with DC 500V
Current consumption

- from the backplane bus 110mA

- from the load voltage L+ (without load) 30mA
Power dissipation of the module 4W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display

red F-LED per group

Data for selecting an actuator

Output current

- at signal "1"
Rated value 2A
Switch rate max.
- for resistive load 1kHz
- for inductive load (IEC 947-5-1, DC 13) 0.5Hz
- lamp load 1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)
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322-1BH60 - DO 16xDC 24V 0.5A for manual operation

Order data

Description

Properties

Structure

Pin assignment
Circuit diagram
Status monitor

Pin Assignment

1 Supply voltage — DO 1
]
DC 24V Hﬁ ig
2 Output Q+0.0 Pty He®
| s g | e
T 5 fs®
. . ng atb-
9 Output Q+0.7 all e,
10 Input for Q.x="1" "
L [110A
11 n.c. 1§ 0 L i‘)@
12 Output Q+1.0 W >
: Bg e
6 [ |4
- . e
19  Output O+1.7 0 e
D —LIF
20 G round 20 VIPA 322-1BH60

DO 16xDC 24V 0.5A HB VIPA 322-1BH60

The module is configured as in-/output module. It has 16 channels and
their status is monitored via LEDs. Besides of the LEDs the frontside
provides a row of switches for manual res. Automatic operation, i.e. every
output has a 3 setting switch with the positions automatic, manual 0 and

manual 1.

* 16 outputs, potential separated to the back panel bus
* 1 input, potential separated, for activation of all outputs

» 3 setting switch per channel (automatic, manual 0 and manual 1)

» 16 inputs, switch status via input word
» supply voltage DC 24V, output voltage 0.5A
» LEDs for supply voltage and error messages

» Status monitoring of the channels via LED

’

d

[ - )

[TOU 000000 r D0oooooooo

Shidandandkutdaanaq

L
N N
N N
\
[

N v

Circuit diagram

[1]
[2]
[3]
[4]

[5]

LED

L+

LEDs

flap with labeling strip
switch bar

contact bar

flap opened with
inner label

Description

LED (green)
supply voltage is on

LEDs (green)
Q+0.0 to Q+1.7

As soon as an output is
active, the according
LED is turned on

LED (red)

Error when overload or
short circuits

4-10

HB130E - SM - Rev. 10/10



Manual VIPA System 300V Chapter 4 Digital Output Modules

Schematic Front switch
diagram Output module Automatic (A)
Hand (0) / (1)
H (0)
Optocoupler 7;‘ H (1)
Bus N/ = K \
il |
Minternal D
LED DC 24V
Zimys
Deployment Please regard that the module is installed as 323-1BL00. You are allowed

to request the switch position of the according channel via the input word.
For this is valid:

triple switch | input word | Description
10A I.x=0 Manual 1: output channel always activated
15\ [.x=0 Manual 0: output channel always de-activated
10A [.x=1 Automatic: control via PLC application

The control of the outputs happens via output word.

Note!

By connecting DC 24V at the input (Pin 10), all outputs are set to "1".
This input cannot be evaluated by the PLC user program.
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Technical Data

Module name

VIPA 322-1BH60

Dimensions and weight

Dimensions WxHxD 40x125x120mm
Weight 200g

Data for specific module

Number of outputs 16

Number of inputs

1 (switch input for A.x="1")

Length of cable

- unshielded 600m
Programming specification Project engineering as 323-1BL00
Input data 2byte (switch input)
Output data 2byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Sum current per group 8A
Isolation

- between channels und backplane bus yes
Isolation tested with DC 500V
Current consumption

- from the backplane bus 100mA

- from the load voltage L+ (without load) 140mA
Power dissipation of the module 6w

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display red F-LED
Data for selecting an actuator
Output voltage

- at signal "1" DC 24V
Output current

- at signal "1"

Rated value 0.5A

Output delay resistive load

- from "0" to "1" 100us

- from "1" to "0" 350us
Lamp load max. 10W
Parallel connections of 2 outputs possible

- for redundant triggering of a load only outputs of the same group

- to increase performance no
Actuation of digital input possible
Switch rate max.

- for resistive load 1kHz

- for inductive load (IEC 947-5-1, DC 13) 0.5Hz

- lamp load 1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)

Short-circuit protection of the output
- Threshold on

yes, electronic
1A

4-12
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322-1BL00 - DO 32xDC 24V 1A

Order data DO 32xDC 24V 1A VIPA 322-1BL00

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. The module has to be provided with 24V via the front slot. It has 16
channels and their status is monitored via LEDs.

Properties » 32 outputs, potential separated to the back panel bus
» Supply voltage DC 24V
* Output voltage 1A per channel
» Useable for magnetic valve and DC contactor
» LEDs for supply voltage and error messages
» Activity LED per channel

Structure [1] LEDs

7 XY

4 [2] flap with labeling strip

[3] contact bar

(R B

.

@ 18$%$§$3$8$§§$§ &N ‘:

[4] flap opened with
7 inner label

TO00000000 0000000000

NS AN N

]
L
i o
N Y
Fg_gzgg’g&%%a ‘;
JRESLEREE

g e e e e O o e
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Pin assignment
Status monitor

Pin Assignment LED Description
1 Supply voltage 1L+ poszdcay . o 1/3L+, 2/4L+ LED (green)
2 Output Q+0.0 i o i supply voltage is on
02
L3
9 Output Q+0.7 L :; 0...7 LEDs (green)
10 Ground 1 mg Q+0.0 to Q+3.7
11 Supply voltage 2L+ Dsel] As soon as an output is
12 Output Q+1.0 SM322 active, the according LED
;2/_4(;*; — is turned on
19 Output Q+1.7 s
20  Ground 2 H2H 1/3F, 2/4F LED (red)
050 Error when overload or
21 Supply voltage 3L+ [s short circuits
22 Output Q+2.0 % [our[] —
29  Output Q+2.7
30 Ground 3
31 Supply voltage 4L+
32  Output Q+3.0
39  Output Q+3.7
40 Ground 4
Circuit diagram Circuit diagram Schematic diagram
Schematic
diagram 1 1L+ 21 3L+ Output module
2y | 24
3 23
sl | 2 |
5 25 Optocoupler
039 >
0| 2g Bus /=
84'} ZﬁD‘ LED
9 29 I Al [ ] &) pcaav
B'} :5'} Mintern C
1™ 3M
11 2L+

44
P
w W W
i
N
N
:

165 365]=
78] | a7l
18] | 38"
199] | 39"
2] | a0

N

M

N

M
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Numeric
representation

From the application level to the hardware level the data is stored in
Motorola-Format, i.e. "ready for reading".

The following picture shows the output of the number 287454020dez res.
11223344hex on the outputs of the 32pin output modules

Program layer: Double word Output module:
AD DW#16#11223344 Word oo
Byte / 0 \
g Hiff S
Example: [11h|22h|33h > S H? =
g8 H+d 8
S HiH T
K.
?MBZ%
Process image: O/ 9 \
Address 0 1 2 3 S 2
[11nh]22n[33n]44h] —> 8 i
= 5
0 10001000b R HE
1 01000100b \ . /
2 11001100b
3
Technical Data
Module name VIPA 322-1BL00
Dimensions and weight
Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of outputs 32
Programming specifications
Output data 4byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Isolation
- between channels and backplane bus yes
- between the channels yes
in groups of 8
Isolation tested with DC 500V
Current consumption
- from the backplane bus 200mA
- from load voltage L+ (without load) 30mA
Power dissipation of the module 5W
Status, Interrupts, Diagnostics
Status display green LED per channel
Group error display red F-LED per group
Data for selecting an actuator
Output current
- at signal "1"
Rated value 1A
Switch rate max.
- for resistive load 1kHz
- for inductive load (IEC 947-5-1, DC 13) 0.5Hz
- lamp load 1HZz
Limit of the inductive circuit interruption voltage typ. L+ (-52V)
HB130E - SM - Rev. 10/10 4-15
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322-5FF00 - DO 8xAC 120/230V 2A

Order data DO 8xAC 120/230V 2A VIPA 322-5FF00

Description The digital output module collects the binary control signals from the
superordinated bus system and transmits them isolated to the process
level. It has 8 channels and their status is monitored via LEDs.

Properties » 8 outputs, isolated between the channels and to the back plane bus
Rated load voltage AC 120/230V
» Output current per channel 2A

Suitable for AC solenoid valves, contactors, motor starters, fractional
h.p. motors and indicator lights

» Group error display
Channel-specific status LEDs
* Programmable substitute value output

Structure ?l [1] LEDs

ﬂ [2] flap with labeling strip

|
|

000000000 J000U0000D
E F F B [ F T
& R =

}} [3] contact bar

[4] flap opened with
inner label

Lol
.

N B2

;7
J/

‘UUUUUUUUUU OooooooUoo

RN IR
o
fol

|
I
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Pin assignment
Status monitor

Pin Assignment

1 Rated load voltage 1L
4 Q+0.0

7 Rated load voltage 2L
10 Q+0.1

11 Rated load voltage 3L
14 Q+0.2

17  Rated load voltage 4L
20 Q+0.3

21 Rated load voltage 5L
24  Q+04

27  Rated load voltage 6L
30 Q+0.5

31 Rated load voltage 7L
34 Q+0.6

37 Rated load voltage 8L
40 Q+0.7

Circuit diagram
Schematic
diagram

11 31

14 34

17 37
20 40
Caution!

DO8xAC120/230

2A
—

1‘2»

3|4
VIPA 322-5FF00

SF|
0 4

N
13!

(2]

M3

2.

fe)]

3.

~

N
[T T T T I rrrrlsS [ITTETTITTTT ]

Circuit diagram
1 21

4 24 T

7 27

P

LED

SF

Schematic diagram

Output module

Description

LED (red)
Group errror LED,

error if module is not
supplied with parameters
by the CPU

LED (green)
Q+0.0 to Q+0.7

As soon as an output is
active, the according LED
is turned on

Optocoupler

Bus XZ\}

Mintern

Y37y

i
T

AC 120/230V

57

The outputs must be protected by a fast-acting 3.15A, AC 250V fuse.
When mounted in a hazardous area, the fuse may only be removed by a

tool.

HB130E - SM - Rev. 10/10
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Parameterization

Overview

Parameterization
by hardware
configuration

There are the following possibilities for parameterization:

» Parameterization by WinPLC7 from VIPA or by hardware configuration
of Siemens SIMATIC manager.

» Parameterization during run time by means of SFCs

To be compatible to the Siemens SIMATIC manager the following steps
are to be accomplished:

+ Start the hardware configurator from Siemens.
» Create a new project.
» Configure your CPU.

» Link-up your System 300V modules in the plugged-in sequence starting
with slot 4. Here the digital output modules of VIPA are to be projected
as digital output modules of Siemens in accordance with the following
rules:

VIPA 322-5FF00 to be configured as 6ES7 322-5FF00-0AB0

The digital output modules can be found at the hardware catalog at
Simatic 300 > SM-300.

o If needed parameterize the CPU respectively the modules. The
parameter window appears as soon as you double click on the
according module. At this window the according parameter can be
changed.

» Save your project, switch the CPU to STOP and transfer your project to
the CPU. As soon as the CPU is switched to RUN the parameters are
transferred to the connected modules.

Parameters The following parameters can be adjusted at the digital output modules:

* Reaction at CPU-STOP

» Switch substitute value "1"

More description of the parameters may be found at the following pages.
4-18 HB130E - SM - Rev. 10/10
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Parameterization
during run time by
means of SFCs

Parameter
Record set 1

If the module gets parameters, which are not supported by the module, for
example a current module is to be configured as a voltage module, these
parameters are interpreted as wrong parameters and an error is initialized.
At the parameterization, a 4byte long parameter area is set in the record
set 1. Deploying the SFCs 56, 57 and the SFB 53, you may alter
parameters during run time and transfer them to the module.

Record set 1 (Byte 0 to 3): Default value

Byte |Bit7...Bit0

0 Reaction to CPU Stop 00h
Bit 0: Keep last valid value
Bit 1: Substitute a value
Bit 6: reserved

Bit 7: reserved

1 Substitute value 00h
Bit 0: Substitute value "1" on channel 0
Bit 1: Substitute value "1" on channel 1
Bit 2: Substitute value "1" on channel 2
Bit 3: Substitute value "1" on channel 3
Bit 4: Substitute value "1" on channel 4
Bit 5: Substitute value "1" on channel 5
Bit 5: Substitute value "1" on channel 6
Bit 7: Substitute value "1" on channel 7

2 not relevant 00h
3 not relevant 00h
Note!
You should only enable the parameters in byte 0, "Hold last valid value"
and "Enable substitute value" as an alternative.
Reaction to Here the module reaction at CPU-STOP may be set. There are the
CPU-Stop following possibilities:

* Keep last valid value
The value of each channel is freezed when the CPU is stopped

» Substitute a value
At CPU-STOP each channel is substituded by a value which may be
assigned by byte 1.
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Technical Data

Module name

VIPA 322-5FF00

Dimensions and weight

Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of outputs 8
Length of cable

- unshielded 600m

- shielded 1000m
Programming specifications
Qutput data 1byte

Voltages, Currents, Potentials

Rated load voltage L1

AC 120/230V

Total current of the outputs (Module) 8A
- horizontal configuration
up to 40°C max. 8A
up to 60°C max. 4A
- vertical configuration
up to 40°C max. 4A
Isolation
- between channels and backplane bus yes
- between the channel groups yes
in groups of 1
Permitted potential difference
- between Mintermal and the outputs AC 230V
- between outputs AC 500V
Isolation tested with
- between Minternal @nd the outputs AC 1500V
- between the outputs of the different groups AC 2000V
Current consumption
- from the backplane bus max. 100mA
- from the load voltage L1 (without load) max. 2mA
Power dissipation of the module typ 8.6W

Status, Interrupts, Diagnostics

Status display

green LED per Channel

Diagnostic functions

- Group error display red SF-LED
Data for selecting an actuator
Output voltage
- at signal "1"
at maximal current L1 (-1,5V)
at minimal current L1(-8,5V)
Output current
- at signal "1"
Rated value 2A
permitted range for 0°C to 40°C 10mA bis 2A
permitted range for 40°C to 60°C 10mA bis 1A
permitted surge current (per group) max. 20A (with 2 half-waves)
- at signal "0" (leakage current) max. 2mA
Zero cross inhibit voltage max. 60V
Size of the motor starter max. size 5 to NEMA
Lamp load max. 50W
Connecting two outputs in parallel
- for redundant triggering of a load possible
- to increase performance not possible
Triggering a digital input possible
Switch rate
- for resistive load max. 10Hz
- inductive loads, according (IEC 947-5-1, AC 13) max. 0.5Hz
- bei Lampenlast max. 1Hz

Short-circuit protection of output

3.15A/250V fuse, fast-acting

4-20
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322-1HHO00 - DO 16xRelay

Order data DO 16xRelais VIPA 322-1HH00

Description The relay output module collects the binary control signals from the

superordinated bus system and transmits them via relay outputs to the
process level. The module electronics are provided via the back panel bus.
It has 16 channels working as switches, and their status is monitored via
LEDs.

Properties * 16 Relay outputs in groups a 8

Structure

» Power supply via back panel bus

» Load capacity voltage AC 230V / DC 30V

» Maximal contact rating per channel 5A

» useable for small motors, lamps, magnetic valve and DC contacter
» Activity LED per channel

é [1] LEDs

Pin assighment
Status monitor

Pin

10
11
12
19
20

1 X : _16; 4 [2] flap with labeling strip
3 g e [3] contact bar
2 P ¢
||| [4] flap opened with
c ey inner label
B e P
z =B e
) =il =S
o P | ~ PA
Assignment LED Description
1L1 DO 1OHRELAS .0....7 LED (green)

Q+0.0 to Q+1.7
As soon as an output is

active, the according
LED is turned on

Relay-Output Q+0.0

Nooswihso

Relay-Output Q+0.7
L+DC24V

211

Relay-Output Q+1.0

M322

Noohwihoo

Relay-Output Q+1.7
0 =
G rOU nd VIPA 322-1HH00

N 7S O | |
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Circuit diagram
Schematic
diagram

o
=
o
c
=
o
D

Q
2
0
3

Schematic diagram

N
-
-
-

Relay output module

1
N
77 *

Optocoupler @ DC 24V

backplane

bac Ve Q
L+ DC 24V I

L1 Mintern % L

Note: When using inductive load please
take an suitable protector!

LED

PTTTT7774

-
o

3]

-

T

i

1

Life Time

=
Q
x
3
c
3
~
[e]
«Q
Q
(1]
0
Q
©
Q
0
~
<

B

AL || 1| AL resistive loan

A 125 WV resestien boad
e T
".'_PSI]".' mea st load

—s Carias! curmerd, A

Do
= Mo, of aparalians, <10
(]
=

[EERYA R LT TN
i

2030 50 100 200 3 085 1 2 348 10 104
+ Contact votlaga, ¥ = Swiching capacky, A
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Technical Data

Module name

VIPA 322-1HH00

Dimensions and weight

Dimensions WxHxD 40x125x120mm
Weight 200g
Data for specific module
Number of outputs 16 via relay
Programming specification
Output data 2byte
Voltages, Currents, Potentials
Rated supply voltage of the electronics L+ 5V
Total current of the outputs (per group) 8A
Isolation

- between channels and backplane bus yes

- between the channels yes

in groups of 8

Isolation tested with DC 500V
Current consumption

- from the backplane bus 80mA

- from power supply L+ 150mA
Power dissipation of the module 4W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Data for selecting an Actuator

- Sum current per group

Minimum load voltage / current AC 230V or DC 30V
Output current

- Nominal value 4A

- permissible 5A

- Lamp load 500mA

- inductive load 250mA

- capacitive load 250mA

AC 230V: 5A DC 30V: 5A

HB130E - SM - Rev. 10/10
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Chapter 5 Digital Input/Output Modules

Outline This chapter contains a description of the structure and the operation of the
VIPA digital in-/output modules.

Content Topic Page
Chapter 5 Digital Input/Output Modules..........ccccciiiimmmmmmmmmernnnnnnn: 5-1

SYSEM OVEIVIEW ... e e 5-2

Security hints for DIO modules...........ccoooiiiiiiiiiiiiicce e, 5-2

323-1BHO00 - DIO 16XDC 24V 1A ... ..t 5-3

323-1BHO01 - DI 8xDC 24V, DO 8xDC 24V 1A ... 5-5

323-1BL00 - DI 16xDC 24V, DO 16xDC 24V 1A ......ovveiieeieeeeeee 5-7
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System overview

I/0 modules

SM 323

Order data
1/0 modules

In the following you will get an overview over the digital input/output
modules that are available at VIPA:

DIO 16xDC24V| DI8/DOBXDC24V| DIO 32xDC24V|+0 |
— AL — L — A ]
Ll o Ll .o Lol
L] 1 L R
] 2 [ 2 [ 2]
] 3 [l 3 [l 3]
|| 4 L] 4 L] a4l
] 5 [l s [l 5[]
1l 6 Ll s Ll 6]
|| 7 L7 L 71
1 F L el
IN ouT
SM323 SM323 SM323
Riae~
: 2L+ : 1L+ : 2+ :
] .0 [l.0 (1.0l
1 L BERE
L 2 5 L2 5 L2 5
Ll 3 L3 L3
4 4 4
O s ? O s ? O s ?
s |7 Os |7 O
L7 I L7
=l F = F L F [
VIPA 323-1BH00 VIPA 323-1BHO1 VIPA 323-1BL00 el
Type Order No. Page
DIO 16xDC 24V 1A VIPA 323-1BH00 |5-3

DI 8xDC 24V, DO 8xDC 24V 1A VIPA 323-1BHO01 | 5-5

DI 16xDC 24V, DO 16xDC 24V 1A | VIPA 323-1BL00 |5-7

Security hints for DIO modules

Attention!
Please regard that the voltage applied to an output channel must be < the
voltage supply applied to L+.

Due to the parallel connection of in- and output channel per group, a set
output channel may be supplied via an applied input signal.

Thus, a set output remains active even at power-off of the voltage supply
with the applied input signal.
Non-observance may cause module demolition.

5-2
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323-1BH00 - DIO 16xDC 24V 1A

Order Data DIO 16xDC 24V 1A VIPA 323-1BH00

Description The module is a combined module. It has 16 channels that can be used
either as inputs or outputs. Every channel supports a diagnostic function,
i.e. as soon as an output is active, the according input is set. If there is a
short circuit at the load, the according input is reset and the error may be
recognized by analyzing the input.

Properties * 16 channels, isolated to the backplane bus (as input or output)
» Diagnostic function
* Nominal input voltage DC 24V / supply voltage DC 24V
e Output current 1A
» LED for error message at overload, overheat or short circuit
 Activity monitoring of the channels via LED

Structure % [1] LEDs
= AN il 4 [2] flap with labeling strip
%; [3] contact bar

[4] flap opened with

N
| |

52% inner label
¢ mll7h
0 ] hém g
Pin assignment
Circuit diagram
Status monitor
Pin Assignment Circuit diagram LED Description
1 Supply voltage T e e 1L+, 2L+ LED (green)
+DC 24V 3 q; 0o supply voltage is on
2 In-/Output /Q+0.0 s il
oy i .0....7 LED (green) per Byte
9  In-/Output I/Q+0.7 ] i . AS Soon as an inpult
10 Ground 10 %M i - S|gtnalt .1 oran gctl(;/e
11 Supply voltage SM323 P IS rRcogriest
+DG 4V o Mot | the according LED is
2 0o activated
13 — | i
12 In-/Output /Q+1.0 o H
P 15 ] i
15 o 0 s F LED (red)
19  In-/Output 1/Q+1.7 5 il error at overload or
20 Ground T HY— short circuit
M VIPA 323-1BH00
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Schematic Input/Output module
di agram Optocoupler
Bus / = { @ |
il
Mintern LED
=) DC 24V
Optocoupler
Bus )] =\
il
Mintern
Technical Data
Module name VIPA 323-1BH00
Dimensions and Weight
Dimensions WxHxD 40x125x120mm
Weight 210g
Data for specific module
Number of Inputs 16
Number of Outputs 16
Programming specifications Project Engineering as 323-1BL00
Input data 2Byte
Output data 2Byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Isolation
- between channels and backplane bus yes
Isolation tested with DC 500V
Current consumption
- from the backplane bus 130mA
- from load voltage L+ (without load) 30mA
Power dissipation of the module 4w

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display red F-LED
Data for selecting a sensor
Input voltage

- Rated value DC 24V

- for signal "1" 15 ... 28.8V

- for signal "0" 0..5v
Input current

- for signal "1" 7mA
Input delay

- from "0" to "1" 3ms

- from "1" to "0" 3ms
Data for selecting an actuator
Output voltage

- at signal "1" DC 24V
Output current

- at signal "1"

Rated value 1A (max. 1.2A)

Lamp load max.

5W per group

Switch rate max.
- for resistive load
- for inductive load (IEC 947-5-1, DC 13)
- lamp load

1kHz
0.5Hz
1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)

5-4
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323-1BH01 - DI 8xDC 24V, DO 8xDC 24V 1A

Order Data DI 8xDC 24V, DO 8xDC 24V 1A VIPA 323-1BH01

Description The module has 16 channels, isolated to the back panel bus, where 8
working as inputs and the 8 working as outputs. The status of the channels
is shown via LEDs.

Properties * 16 channels, from this 8 inputs and 8 outputs
* Nominal input voltage DC 24V
» Supply voltage DC 24V (external) for outputs
* Output current 1A per channel
» LED for error message at overload, overheat or short circuit
 Activity monitoring of the channels via LED

Structure [11 LEDs
11— B 4 [2] flap with labeling strip
2 % E : [3] contact bar
o= i [4] flap opened with
EE 2 inner label
i coEd A s
] B — o ll
Pin assignment
Circuit diagram
Status monitor
Pin Assignment Circuit diagram LED Description
1 Not used PlapovDCzY. 1L+ LED (green)
2 Input 1+0.0 i o supply voltage is on
9  Input1+0.7 aP 0...7 LED (green)
10 Ground 1M inputs i 1+0.0 ... 1+0.7
11 Supply voltage 57 Q+0.0 ... Q+0.7
DC +24V smaz3 At signal "1" (input)
12 Output Q+0.0 He | = res. active output,
i the according LED
19  Output Q+0.7 H 3 is activated
20  Ground 2M outputs H
L © F LED (red)
TF |« error at overload,

3l
VIPA 323-1BHO1

short circuit
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SChematiC Input module Output module
diagram /
Optocoupler D
Optocoupler R 24 7K DC 24V Bus | |72 (
Bus >]t§E MmL‘em 77| ] & pcaav
I
Mintern
Technical Data
Module name VIPA 323-1BHO01
Dimensions and Weight
Dimensions WxHxD 40x125x120mm
Weight 210g
Data for specific module
Number of Inputs 8
Number of Outputs 8
Programming specifications
Input data 1Byte
Output data 1Byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Isolation
- between channels and backplane bus yes
Isolation tested with DC 500V
Current consumption
- from the backplane bus 70mA
- from load voltage L+ (without load) 15mA
Power dissipation of the module 4W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display red F-LED
Data for selecting a sensor
Input voltage

- Rated value DC 24V

- for signal "1" 15 ... 28.8V

- for signal "0" 0..5v
Input current

- for signal "1" 7mA
Input delay

- from "0" to "1" 3ms

- from "1" to "0" 3ms
Connection of 2-wire-BEROs possible

- Permitted bias current 1.5mA
Data for selecting an actuator
Output voltage

- at signal "1" DC 24V
Output current

- at signal "1"

Rated value 1A (max. 1.2A)

Lamp load max.

5W per channel

Switch rate max.
- for resistive load
- for inductive load (IEC 947-5-1, DC 13)
- lamp load

1kHz
0.5Hz
1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)
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323-1BL00 - DI 16xDC 24V, DO 16xDC 24V 1A

Order Data DI 16xDC24V, DO 16xDC24V 1A VIPA 323-1BL00

Description The module has 32 channels, isolated to the back plane bus, with 16 inputs
and 16 outputs. The status of the channels is shown via LEDs.

Properties e 32 channels, 16 inputs and 16 outputs
* Nominal input voltage DC 24V
» Supply voltage DC 24V (external) for outputs
* Output current 1A per channel
» LED for error message at overload, overheat or short circuit
 Activity monitoring of the channels via LED

Structure [11 LEDs

N7 RN

4 [2] flap with labeling strip

[3] contact bar

.

3

[4] flap opened with
4 inner label

OO00000 0000 00000000 nao

¢
[

[ e e e e e O o o o o e
. PPt

S BEEE EESNPIELS

H l—()—‘.

NN N

[
L

Pin assignment
Circuit diagram
Status monitor

Pin Assignment Circuit diagram LED Description

1 Not used 5 bloszxpcaye o 1L+, 2L+ LED (green)

2 Input1+0.0 3 i o i supply voltage is on
19 Input I1+1.7 o il .0...7 LED (green)

20  Ground 1M inputs 8 Qe l 1+0.0 ... 1+1.7

21,31 Supply voltage T st Q+0.0 ... Q+1.7
DC +24V Swaz3 At signal "1" (input)

22 Output Q+0.0 2 N - res. active output,
13 0 the according LED
39  Output Q+1.7 o q3H is activated

30  Ground 2Moutputs 1> alls

40  Ground 3M outputs 12 abls F LED (red)

- L el "o error at overload,

short circuit
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Manual VIPA System 300V

SChematiC Input module Output module
diagram /
Optocoupler D
Optocoupler R 24 7K DC 24V Bus | |72 (
Bus >]t§E Mleem 77| ] & pcaav
I
Mintern
Technical Data
Module name VIPA 323-1BL00
Dimensions and Weight
Dimensions WxHxD 40x125x120mm
Weight 210g
Data for specific module
Number of Inputs 16
Number of Outputs 16
Programming specifications
Input data 2Byte
Output data 2Byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V
Isolation
- between channels and backplane bus yes
Isolation tested with DC 500V
Current consumption
- from the backplane bus 130mA
- from load voltage L+ (without load) 30mA
Power dissipation of the module 5.8W

Status, Interrupts, Diagnostics

Status display

green LED per channel

Group error display red F-LED
Data for selecting a sensor
Input voltage

- Rated value DC 24V

- for signal "1" 15 ... 28.8V

- for signal "0" 0..5v
Input current

- for signal "1" 7mA
Input delay

- from "0" to "1" 3ms

- from "1" to "0" 3ms
Connection of 2-wire-BEROs possible

- Permitted bias current 1.5mA
Data for selecting an actuator
Output voltage

- at signal "1" DC 24V
Output current

- at signal "1"

Rated value 1A (max. 1.2A)

Lamp load max.

5W per group

Switch rate max.
- for resistive load
- for inductive load (IEC 947-5-1, DC 13)
- lamp load

1kHz
0.5Hz
1Hz

Limit of the inductive circuit interruption voltage

typ. L+ (-52V)

5-8
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Chapter 6 Analog Input Modules

Outline This chapter contains a description of the structure and the operation of the
VIPA analog input modules.

Content Topic Page
Chapter 6  Analog Input Modules..........ccccceiiiininnnmmmmmnneeeneeererrrneeee 6-1
SYSEM OVEIVIEW ... e e 6-2
Safety consideration...............ooiiiiiii 6-2
Parameterization - BaSiCS........uuuuiiiiiiiiiieiiiiee e 6-4
331-1KFO1 - Al 8XT3Bit.cccieiiiieieieeeeeeeeee e 6-7
331-1KF01 - Al 8x13Bit - Parameterization ...............cccoiiviiiiiiicceennn. 6-10
331-1KF01 - Al 8x13Bit - Technical Data ..., 6-14
331-TKX0T = Al 8(2)X12Bit ccceeeeeeieeeeeeeeeeeeeeeeeeee s 6-17
331-7Kx01 - Al 8(2)x12Bit - Parameterization ................ccevvvvvvinennnn. 6-24
331-7Kx01 - Al 8(2)x12Bit - DiagnoStiCS......cceeeeeiiiuiiiiiiieiiiiiieeeee e 6-29
331-7Kx01 - Al 8(2)x12Bit - Technical Data ...............ccccoeevvviviinnennnnn. 6-35
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Chapter 6 Analog Input Modules Manual VIPA System 300V

System overview

Input modules
SM 331

Order Data
Analog input
modules

Security hint

The following gives you an overview of the analog input modules of the
System 300V available from VIPA:

Al 8x13Bit

—

Al 8x12Bit
SF —

Al 2x12Bit

—

SF

FO Fo

F1 F1
F2

F3

M331 M331

Fa4

L 7S A
I~
<«

L 7S A

[T T T TITITITIT] o CIT T T T T ITII]

f af [
/ 7/ Fe [#
7 7 m;
Type Order number Page
Al 8x13Bit, U, |, R, VIPA 331-1KF01 6-7
Thermo, Pt/Ni100, Ni1000
Al 2x12Bit, U, |, R, VIPA 331-7KB01 6-17
Thermo, Pt/Ni100
Al 8x12Bit, U, |, R, VIPA 331-7KF01 6-17
Thermo, Pt/Ni100

Attention!

Please regard that the modules described here do not have hardware
precautions against wrong parameterization res. wrong wiring. The setting
of the according measuring range is exclusively at the project engineering.

For example, the modules may get a defect if you connect a voltage at
parameterized current measuring.

At the project engineering you should be very careful.

Please regard also that disconnecting res. connecting during operation is
not possible!

6-2
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Principles

Cables for analog
signals

Connecting
test probes

Parameterization

Diagnostic
functions

For analog signals you have to use isolated cables to reduce interference.
The cable screening should be grounded at both ends. If there are
differences in the potential between the cable ends, there may occur a
potential compensating current that could disturb the analog signals. In this
case you should ground the cable screening only at one end.

The analog input modules provide variant connecting possibilities for:
» Current sensor

» Voltage senor

* Resistance thermometer

e Thermocouple

* Resistors

Note!

Please take care of the correct polarity when installing the measuring
transducer! Please install short circuits at non-used inputs by connecting
the positive contact with the channel ground of the according channel.

The analog input modules from VIPA do not have any measuring range
plug.

The modules are parameterized via the hardware configurator or during
runtime via SFCs.

The modules that are described in this chapter except the 331-1KF01 offer
diagnostics functions.

The following errors may cause diagnostics:

» Error in the project engineering res. parameterization
» Wire break at current measuring

* Measuring range overstep

» Measuring range shortfall

» Common Mode Error

» Lost process interrupt

» Failure of the external power supply

For diagnostic evaluation during runtime, you may use the SFCs 51 and
59. They allow you to request detailed diagnostic information and to react
to it.
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Parameterization - Basics

Overview The analog input modules from VIPA do not have any measuring range
plug, so the measuring range is to be set by configuration.

There are the following possibilities for parameterization:

Parameterization by hardware configuration of Siemens SIMATIC
manager or with WinPLC7 from VIPA.

Parameterization during run time by means of SFCs.

Parameterization T0 be compatible to the Siemens SIMATIC manager the following steps
by hardware are to be accomplished:

configuration .

Start the hardware configurator from Siemens
Create a new project
Configure your CPU.

Link-up your System 300V modules in the plugged-in sequence starting
with slot 4. Here the analog input modules of VIPA are to be projected
as analog input modules of Siemens:

The analog input modules can be found at the hardware catalog at
SIMATIC 300 > SM-300.

If needed parameterize the CPU respectively the modules. The
parameter window appears as soon as you double click on the
according module. At this window the according parameter can be
changed.

Save your project, switch the CPU to STOP and transfer your project to
the CPU. As soon as the CPU is switched to RUN the parameters are
transferred to the connected modules.

Parameters The following parameters can be adjusted at the analog input modules:

Starting address of the input data
Measuring range, measuring type and integration time
Diagnostics and interrupt reaction (only 331-7Kx01)

6-4
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Chapter 6 Analog Input Modules

Parameterization
during runtime

By using the SFCs 55, 56 and 57 you may change the parameters of the
analog modules during runtime via the CPU. The time needed until the new

parameterization is valid can last up to a few ms. During this time the
measuring value 7FFFh is issued.

The following example shows the assignment of record set 1 to the module

331-7Kx01 during run time.

Example
Var
rect array [0...13] of BYTE
retval INT
busy BOOL
Set Record set 1:
L B#16#0 //Diagnostic disabled
T #rec1[0]
L B#16#AA //Interference freq. suppression
T #rec1[1]
L B#16#D4 //Meas. range Type S: 0100b
T #rec1[2] //Meas. type: Thermocouple
T #rec1[3] //Compensation internal: 1101b
T #rec1[4] //for all channels
T #rec1[5]
L B#16#7F //Upper limit value
T #rec1[6] //channel 0: 7FFFh
L B#16#FF
T #rec1[7]
L B#16#80 //Upper limit value
T #rec1[10] //channel 2: 8000h
L B#16#00
T #rec1[11]

Transfer with SFC 55 "WR_PARM" Record set 1to Module:

Record set 1 from module 331-7Kx01:

Byte |Bit7...Bit0
0 Bit 5 ... O: reserved
Bit 6: Diagnosis interrupt release
Bit 7: Proc. interrupt release
1 Interference freq. suppression
Bit 0, 1: Channel 0/1
Bit 2, 3: Channel 2/3
Bit 4, 5: Channel 4/5
Bit 6, 7: Channel 6/7
2 Mode Channel 0/1
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
3 Mode Channel 2/3
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
4 Mode Channel 4/5
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
5 Mode Channel 6/7
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
6, 7 | Upper limit value Channel 0
8,9 |Lower limit value Channel 0
10, 11 | Upper limit value Channel 2
12, 13 | Lower limit value Channel 2

Call "WR_PARM" /lcall SFC 55
REQ :=TRUE /Iwrite request
IOID =B#16#54
LADDR =W#16#100
RECNUM :=B#16#1 //record number 1
RECORD :=#rec1
RET VAL :=#retval
BUSY :=#busy

/lidentifier for the address space: peripheral input
/llogical base address: 100

/Irecord for Record set 1
/lreturn value (0: no error >0: error code)
/IBUSY = 1: the write operation has not been completed

HB130E - SM - Rev. 10/10
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Get mode

Example

As shown in the following illustration the parameter mode is made up of the
coding of the measuring range and measuring type during run time
parameterization each channel respectively channel group.

7 4 3 0 Bit-No.

Byte 2 ...9

\ \
Coding for Coding for
measuring type measuring range

The corresponding codes can be found at parameterization of each
module.

The table is divided into measuring type like voltage, current, resistance
measuring... . Here the corresponding binary code of the measuring type
may be found.

Within the measuring types there are the measuring ranges, for which a
binary measuring range code is to be specified in each case.

Referring to the example specified above the mode is determined in the
following:

Given: Measuring type: Thermocouple, compensation internal, linear
Measuring range: Type S

For the module 331-7Kx01 results from the table in the case of
"Thermocouple with compensation internal, linear" the binary coding for
measuring type: 1101b.

For Measuring range "Type S" the binary measuring range coding results
as: 0100b.

By joining the two binary values you receive the following byte as mode:
1101 0100b = D4h.

6-6
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331-1KF01 - Al 8x13Bit

Order data

Description

Properties

Default
configuration

Structure

Al 8x13Bit VIPA 331-1KF01

The analog input module transforms analog signals from the process into
digital signals for the internal processing.

The module is pin and function compatible to the known module from
Siemens. Plugging and unplugging during operation, is not supported.

Voltage and current encoders, resistors and resistor thermometers may be
connected as sensors

* 8inputs
» Measuring value resolution 12bit + sign
» |solated to the backplane bus

After Power ON the module has the following default configuration. These
can be changed by hardware configuration.

* measuring range: +10V for all channels
* integration time: 60ms

[1] LEDs (not active)

g 2N

[2] flap with labeling strip

|
1
f

[3] contact bar

DDDDDDJDD
Tooooooono

[4] flap opened with
inner label

BeRKERERKESREEERERE

N Y

RERRERRERRREEFERRERE

‘DDDDDDDDDD
[T ooooooo

“Eﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:ﬂ:‘ [

N =&

HB130E - SM - Rev. 10/10 6-7



Chapter 6 Analog Input Modules

Manual VIPA System 300V

Pin assignment

Pin Assignment

T o©0W®O®~NOoO M WN

B W W WWWWWWWWDNDNDDNDNDDNDNDDNDNDNDN=22 =22 A O A a A
O © 00O NO O~ WN 20 000N OO P WN 00O NO OGP OVODN

U+ channel 0
I+ channel 0
S- channel 0
M+ channel 0
M- channel 0
U+ channel 1
I+ channel 1
S- channel 1
M+ channel 1
M- channel 1
U+ channel 2
I+ channel 2
S- channel 2
M+ channel 2
M- channel 2
U+ channel 3
I+ channel 3
S- channel 3
M+ channel 3
M- channel 3
U+ channel 4
I+ channel 4
S- channel 4
M+ channel 4
M- channel 4
U+ channel 5
I+ channel 5
S- channel 5
M+ channel 5
M- channel 5
U+ channel 6
I+ channel 6
S- channel 6
M+ channel 6
M- channel 6
U+ channel 7
I+ channel 7
S- channel 7
M+ channel 7
M- channel 7

Connection

CHO

7
CH18 &
9

CH2 13 &

CH3 18 %

CH4 &~

CH5 28 S

CHe 33 S

CH7 38 %

Al 8x13Bit

 —

(7))
<
w
@
=X

X|2
3|4

VIPA 331-1KF01
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Wiring diagrams

The following illustration shows the connection options for the different
measuring ranges. The assignment to the measuring ranges is to find in
the column "Conn." of the table "Measuring" on the next pages.

CH x S @ S- S- S- S- S-
M+ M+ M+ M+ M+ M+
M- M- M- mv, M . L L jLnot wired
Voltage Current Voltage Resistor Resistor Resistor
thermometers thermometers thermometers
2-wire 3-wire 4-wire

Representation of
analog values

Note!

Please take care that the maximum permissible common-mode voltage of
2V between the inputs at connection of voltage and current giver is not
exceeded. To avoid wrong measurements you connect the individual
connections M- with each other.

At measuring of resistances and resistance thermometers a connection of
the M- connections is not required.

Temporarily not used inputs with activated channel must be connected with
the concerning ground. When not used channels are deactivated this is not
necessary.

Analog values are exclusively processed by the CPU in a binary format.
For this the analog module transforms every process signal into a digital
and transfers this as word to the CPU.

At similar nominal range, the digitalized analog value for in- and output is
identical.

Resolution Because the resolution of the module is 12Bit plus sign-Bit, the not used low

value positions (3 Bit) are filled with "0".

For the sign Bit is valid:

Bit 15 ="0" - positive value

Bit 15 ="1" - negative value
Resolution Analog value

High byte Low byte

Bit number |15 |14 |13 |12 (11 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 0
Value SG (2™ |2 |2 |2 |2" |2° [2° |27 |2° |2° |2* [2° |22 |2' |2°
12bit + sign | SG Measuring value 0|00
HB130E - SM - Rev. 10/10 6-9
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331-1KF01 - Al 8x13Bit - Parameterization

Overview

Place module

Parameterize the
module

Save and transfer
project

After Power ON the module is set to +10V for all channels with an
integration time of 60ms.

Via a hardware configuration you may parameterize the channels
individually.

Start the hardware configurator with the project the analog modules are
to be configured.

To place the analog module open the hardware catalog. There the
module can be found at SIMATIC 300/SM-300/AI-300, order no.: 6ES7
331-1KF01-0ABO.

Choose the according module and drag & drop it to the concerning slot
in the hardware configurator.

Via double click on the wanted module in the hardware configurator you
open the concerning parameter window.

You may alter the following parameters:

Start address of the data of the module stored in the CPU

Measuring range, measuring type and integration times for all of the 8
channels

Save and compile your project
Set your CPU to STOP
Transfer your project into the CPU

As soon as you switch the CPU into RUN, the parameters are transmitted
to the analog input module.

More detailed information about the parameters can be found on the
following pages.

6-10
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Structure of At the parameterization, a parameter area of 14byte length is stored in the
parameter byte record set 1. Under deploying the SFCs 55, 56 and 57, you may alter the
(Record set 1) parameters during run time and transfer them to your analog module.

Record set 1 (Byte 0 to 13):

Byte Bit7 ... Bit0
0 Temperature measuring: 0000 0000b: Grad Celsius
0000 1000b: Grad Fahrenheit
0001 0000b: Kelvin
1 Interference frequency suppression:
0000 0001b: 60Hz (50ms Integration time)
0000 0010b: 50Hz (60ms Integration time)
2 Mode channel 0
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
3 Mode channel 1
. . 7 4 3 0  Bit-No.
Bit 3 ... 0: Measuring range Byte2.0 ‘ ‘ | ‘ ‘ | | ‘ ‘
Bit 7 ... 4: Measuring type ‘ - ‘ |
4 MOde Channel 2 Coding‘for Coding‘for
Bit3 ... 0: Measuring range measuring type  measuring range
Bit 7 ... 4: Measuring type
5 Mode channel 3
Bit 3 ... 0: Measuring range The according coding of measuring
Bit 7 ... 4: Measuring type range and measuring type is des- |
6 Mode channel 4 cribed on the following pages.
Bit 3 ... 0: Measuring range To deactivate a channel the code
Bit 7 ... 4: Measuring type 0000 0000 is used. i
7 Mode channel 5
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type |
8 Mode channel 6
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
9 Mode channel 7
Bit 3 ... 0: Measuring range
Bit 7 ... 4: Measuring type
10 Temperature coefficient:
Bit3 . 0 channel 1 At temperat_ure m_easurement a tempe-
Bit7 . 4 channel 0 rature coefﬂmentlls reqwre.d. The table
Rk bl shows the according coefficient: .
1 Temperature coefficient:
Bit 3 ... 0: channel 3 Measurem. | Temperature Coding
Bit 7 ... 4: channel 2 range coefficient each ]
12 Temperature coefficient: channel
Bit 3 ... 0: channel 5 Pt 100 Pt 0.003850Q/Q/°C | 0100b
Bit 7 ... 4: channel 4 (ITS-90)
13 Temperature coefficient: | Ni100 Ni 0.006180Q/Q/°C | 1000b
Bit 3 ... 0: channel 7 Ni1000
Bit 7 ... 4: channel 6
LG-Ni 1000 | Ni 0.005000Q/Q/°C | 1010b

HB130E - SM - Rev. 10/10
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Mode per Channel The following section shows an overview of all measuring types and ranges

¢ s o = plus binary coding for the parameterization. Additionally, the wiring diagram
assigned to the measuring range is shown in brackets.

Coding for Coding for
measufing type  measuring range @ @ @ @ @ @
U+ U+ U+

U+ U+ U+

I+ I+ I+ I+ I+ I+
s- s- S s- s- s-
CHx
M+ M+ M+ M+ M+ ‘ M+
M- M- M- @\D M- 2 M- { 2 M- L 2 :l»not wired
Voltage Current Voltage Resistor Resistor Resistor
thermometers thermometers thermometers
2-wire 3-wire 4-wire

Measuring type Voltage measuring (Measuring type coding: 0001b)

M?gimggt:'ggfe Measuring range / Representation Meas;;g}ggange
+/- 50mV 58.79mV = End Overdrive region (32511)

(Connection 3) |-50...50mV = Nominal range (-27648...27648) 0001b

- 58.79mV = End Underdrive region (-32512)

+/- 500mV 587.9mV = End Overdrive region (32511)
(Connection 3) |-500...500mV = Nominal range (-27648...27648) 0011b

- 587.9mV = End Underdrive region (-32512)

+- 1V 1.176V = End Overdrive region (32511)
(Connection 3) |-1...1V = Nominal range (-27648...27648) 0100b

-1.175V = End Underdrive region (-32512)

+/- 5V 5.879V = End Overdrive region (32511)
(Connection 1) |-5...5V = Nominal range (-27648...27648) 0110b

- 5.879V = End Underdrive region (-32512)

1...5V 5.704V = End Overdrive region (32511)
(Connection 1) 1.5V = Nominal range (0...27648) 0111b

0.296V = End Underdrive region (- 4864)

0..10V 11.759V = End Overdrive region (32511)
(Connection 1) 0...10vV = Nominal range (0...27648) 1000b

-1.759V = End Underdrive region (- 4864)

+/- 10V 11.759V = End Overdrive region (32511)
(Connection 1) |-10...10V = Nominal range (-27648...27648) 1001b

- 11.759V = End Underdrive region (-32512)

Measuring type Current measuring (Measuring type coding: 0010b)

M?gimg?;tirg:)ge Measuring range / Representation Measgélc;}ggrange
0... 20mA 23.52mA = End Overdrive region  (32511)
(Connection 2) 0...20mA = Nominal range (0...27648) 0010b
- 3.52mA = End Underdrive region (-4864)
4...20mA 22.81mA = End Overdrive region  (32511)
(Connection 2) 4..20mA = Nominal range (0...27648) 0011b
1.185mA = End Underdrive region (-4864)
+/- 20mA 23.52mA = End Overdrive region  (32511)
(Connection 2) |- 20...20mA = Nominal range (-27648...27648) 0100b
- 23.52mA = End Underdrive region (-32512)

Measuring type Resistance measuring (Measuring type coding: 0101b)

M?éi?]gggt[gr??e Measuring range / Representation Meas;;g}ggange
600 Ohm 705.53 Ohm = End Overdrive region  (32511)
(Connect. 4, 5,6) | 0...600 Ohm = Nominal range (0...27648) 0110b
negative values physically not possible
6000 Ohm 7055.3 Ohm = End Overdrive region  (32511)
(Connect. 4, 5,6) | 0..6000 Ohm = Nominal range (0...27648) 1000b
negative values physically not possible
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Measuring type Thermo resistance measuring

wiring diagram (Conn.: 4, 5, 6)

(Measuring type coding: 1001b),

°C Unit °F Unit K Unit Range
Meas.range | . jocidigit)| dec. | (0.1°Frdigity| dec. | (0.1K/digit) | dec. Rl coding
10000 | 10000 | 1832.0 | 18320 | 12732 | 12732 E”drgg%f”"e
Pt100 8500 | 8500 1562 | 15620 | 11232 | 11232 | . .
Standard omina 0010b
200.0 | -2000 | -328.0 | -3280 732 732 range
2430 | -2430 | -4054 | -4054 | 30.2 302 Er.‘d Under-
rive region
°C Unit °F Unit Range
Meas. rande | o.o1-craigiy | _dec. | 0.01°Fidigi | _dec. Range sedline
155.00 | 15500 | 311.00 | 31100 ; . |End Overdrive
region
Pt100 130.00 | 13000 | 266.00 | 26600 Nominal
Climate - - gr']‘”;a 0000b
120.00 | -12000 | -184.00 | -18400 g
145.00 | -14500 | -229.00 | -22900 ; ; Er.‘d Under-
rive region
°C Unit °F Unit K Unit Range
Meas.range |  1oc/gigity | dec. | (0.1°F/digity | dec. | (0.1K/digit) | dec. g coding
2950 | 2950 | 5630 | 5630 | 5682 | 5682 E”drgg%f”"e
Ni100 2500 | 2500 | 482.0 | 4820 | 5232 | 5232 .
Standard Ngr']‘”;a' 0011b
-60.0 -600 -76.0 -760 213.2 2132 9
1050 | -1050 | -157.0 | -1570 | 1682 | 1682 | -hoLnder
rive region
°C Unit °F Unit Range
Meas.range |, oi.ciigy | dec. | (0.01°Frdigity | dec. g coding
29500 | 29500 | 327.66 | 32766 . . E”drgs‘;’i‘f)f”"e
Ni100 250.00 | 25000 | 280.00 | 28000 Nominal
Climate - - range 0001b
.60.00 | -6000 | -76.00 | 7600 g
105.00 | -10500 | -157.00 | -15700 - .| EndUnder
rive region
°C Unit °F Unit K Unit Range
Meas.range | , jecidigiy| dec. | (0.4°F/digit) | dec. | (0.1K/digiy | dec. ~Eng coding
2950 | 2050 | 5630 | 5630 | 5682 | 5682 |ENdOverdrive
region
Ni 1000 /
o000 | 2500 | 2500 | 4820 | 4820 | 5232 | 5232 | . .
Standard 600 | -600 | -760 | -760 | 2132 | 2132 range
1050 | -1050 | -157.0 | -1570 | 1682 | 1682 | -hoLnder
rive region
°C Unit °F Unit Range
Meas.range |, oi.ciigy | dec. | (0.01°Frdigity | dec. g coding
29500 | 29500 | 327.66 | 32766 : . |End Overarive
region
Ni 1000 /
LG 000 | 25000 | 25000 | 280.00 | 28000 _ _ Nominal oo
Climate -60.00 | -6000 | -76.00 | 7600 range
-105.00 | -10500 | -157.00 | -15700 - .| £hdUnder
rive region

When exceeding the overdrive region 32767 (7FFFh) is issued, falling below the underdrive region
-32768 (8000h) is issued.
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331-1KF01 - Al 8x13Bit - Technical Data

Module name

VIPA 331-1KF01

Dimensions and Weight

Dimensions (WxHxD in mm) 40x125x120
Weight ca. 205g
Data for specific module
Number of inputs 8

- for 4wire resistance-type sensor 8

Length of cable

- shielded 200m / 50m at measuring range +50mV
Programming specifications
Input data 8words
Parameter data 14byte
Diagnostic data -
Voltages, Currents, Potentials
Constant current for resistance-type sensor

- resistance thermometer and 0.83mA

resistance measurement 0 ... 600Q

- resistance measurement O ... 6kQ 0.25mA
Isolation

- between channels and backplane bus yes

- between the channels no
Permitted potential difference

- between the inputs (Ucy) DC 2V

- between the inputs and Miytern (Uiso) DC 75V / AC 60V
Isolation tested with DC 500V
Current consumption

- from the backplane bus 200mA
Power dissipation of the module 1.0W
Analog value generation
Measuring principle Sigma delta
Integration time / conversion time / resolution

(per channel)

- programmable yes

- Integration time in ms 60ms 50ms

- Basic conversion time in ms 61ms 51ms

additional conversion time for 61ms 51ms
measuring resistance in ms
- Resolution incl. overrange 13Bit

continued ...
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... continue
Analog value generation VIPA 331-1KF01
- Noise suppression for frequency f1 in Hz 50Hz 60Hz
- Basic execution time of the module in ms (all 488ms 408ms
channels released)
- Basic execution time of the module in ms (all 976ms 816ms

channels for measuring resistance enabled)
Suppression of interference, limits error
Noises suppression for f=n x (f1 £1%) (f1=interference frequency, n=1,2,...)
- Common-mode interference (Ucy < 2V) > 86dB
- Series-mode noise (peak value of

noise < nominal value of input range > 40dB
Crosstalk between the inputs > 50dB
Operational limit (in the entire temperature range, with reference to the input range)
Measuring range Tolerance
- Voltage input +50mV, +500mV, +1V +0.5%
5V, 1...5V, £10V, 0...10V 10.6%
- Current input +20mA, 0...20mA, 4...20mA +0.5%
- Resistors 0...600Q, 0...6kQ +0.5%
- Resistance thermometer Pt100 +1.2K
Ni100, Ni1000, LG-Ni1000 +1.0K
Basic error (operational limit at 25°C referred to the input range)
Measuring range Tolerance
- Voltage input +50mV, +500mV, +1V +0.3%
5V, 1...5V, £10V, 0...10V 10.4%
- Current input +20mA, 0...20mA, 4...20mA +0.3%
- Resistors 0...600Q, 0...6kQ +0.3%
- Resistance thermometer Pt100 10.8K
Ni100, Ni1000, LG-Ni1000 +0.8K

Temperature error
(with reference to the input range)

Linearity error

+0.005%/K

(with reference to the input range) *0.02%
Repeatability (in _steady state at 25°C, with +0.05%
reference to the input range)

Status, Interrupts, Diagnostics

Diagnostic functions no

continued ...
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... continue
Data for selecting a sensor VIPA 331-1KF01
Input range Input
resistance
- Voltage +50mV, + 500mV, + 1V 100MQ
5V, 1...5V, £10V, 0...10V 100kQ
- Current +20mA, 0...20mA, 4...20mA 100Q
- Resistors 0...600Q, 0 ... 6kQ 100MQ
- Resistance thermometer Pt100 Standard / Climate 100MQ

Ni100, Ni1000, LG-Ni1000 100MQ
Standard / Climate

- for measuring current
as 2wire transmitter

Maximum input voltage for voltage max. 30V
input U+ (destruction limit)
Maximum input voltage for voltage max. 12V
input M+ (destruction limit) 30V for max. 1s
Maximum input current for current 40mA
input L+ (destruction limit)
Connection of the sensors

- for measuring voltage possible

possible, with external supply

- for RTD

as 4wire transmitter possible
- for measuring resistance
with 2conductor connection possible
with 3conductor connection possible
with 4conductor connection possible
Characteristic linearization yes

Pt100 Standard / Climate
Ni100, Ni1000, LG-Ni1000 Standard / Climate

Technical unit for temperature measurement

°C/IKIF
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331-7Kx01 - Al 8(2)x12Bit

Order data

Description

Properties

Measuring range
after Power ON

Structure

Al 8x12Bit VIPA 331-7KF01
Al 2x12Bit VIPA 331-7KB01

The analog input modules transform analog signals from the process into
digital signals for the internal processing. The modules are pin and function
compatible to the modules from Siemens with the same name.

Please regard that contrary to the Siemens modules the modules specified
here do not have any measuring range plug. The attitude of the designated
measuring range exclusively takes place during software project
engineering. Plugging and unplugging during operation, is not supported.
Voltage and current sensors, thermocouples, resistors and resistance
thermometers may be connected.

* 8inputs in 4 channel group (331-7KF01)

e 2inputsin 1 channel group (331-7KB01)

» Measuring value resolution 14Bit + sign

» Configurable diagnostic and process interrupt
» |solated to the backplane bus

After Power ON both modules have the following default configuration.
These can be changed by hardware configuration:

* measuring range: 10V for all channels
* integration time: 20ms
* Interrupts deactivated

% [1] LEDs

LN

= 4+ [2] flap with labeling strip

[3] contact bar

ErErETE

[4] flap opened with
inner label

U T Al

[Tooroooooo
e

N Y

N
| |

NN
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Pin assignment
status monitor

Pin

SOXIDNrDP 0OV ORWN

Pin

DA WN -

10
11
12

19
20

Assignment

Power supply DC 24V
+ Channel 0

Ground Channel 0

+ Channel 1

Ground Channel 1

+ Channel 2

Ground Channel 2

+ Channel 3

Ground Channel 3

+ Compensation slot
Ground Compens. slot
+ Channel 4

Ground Channel 4

+ Channel 5

Ground Channel 5

+ Channel 6

Ground Channel 6

+ Channel 7

Ground Channel 7
Ground

Assignment

Power supply DC 24V
+ Channel 0

Ground Channel 0

+ Channel 1

Ground Channel 1
n.c.

n.c.

+ Compensation slot
Ground Compens. slot
n.c.

n.c.
Ground

Connection

72
T

14
15 (Y

L&
110 |

1

8
P

M

Connection

L+

331-7KF01

Al 8x12Bit

SF

FO

F1

F2

F3

(%2

M331

F4

F5

F6

F7

4
VIPA 331-7KF01

X|2
3

331-7KB01

Al 2x12Bit

SF

FO

F1

(2]

M331

4
VIPA 331-7KB01

X|2
3

LED

SF

FO...7

LED

SF

FO
F1

Description

LED (red)

Group error, ON as
soon as a diagnostic
entry is present
respectively during
missing external
voltage supply

LED (red)

Channel error,

ON together with SF
if error respectively
overflow measuring
range per channel

Description

LED (red)

Group error, ON as
soon as a diagnostic
entry is present
respectively during
missing external
voltage supply

LED (red)

Channel error,

ON together with SF
if error respectively
overflow measuring
range per channel
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Connection of
sensors

Installation of
current sensors

2wire measuring
transducer

4wire measuring
transducer

Installation of
voltage sensors

Regarding the fact, that parameterized inputs can be left unused due to the
building of channel groups, you have to connect the unused inputs with the
associated ground.

If you want to use the internal compensation when deploying thermo-
couples, the 2 COMP inputs have to be bridged too.

In the following all connection types of sensors for a pair of channels are
specified.

Current sensors as 2wire or 4wire measuring transducer

The 2wire measuring transducer gets the supply voltage (13V at 30mA)
short-circuit resistant via the clamps of the analog input module. The 2wire
measuring transducer transduces the measuring value into a current.

With use of 2wire measuring transducer with a voltage >13V you may
connect in line an external power supply. But here you have to deactivate
the internal power supply, by selecting 4wire operation during hardware
configuration.

The following picture illustrates the connection of 2wire measuring
transducers with internal respectively external power supply:

L+
M
M+ + M+ + +[
2wire 2wire
M- measuring —{P| M- measuring —{P|
L ~| transducer —————— | transducer
O-
Bus ——] gic [ ADU M+ — M+ o ~+ +—
2wire —@—— 2wire
M- _| measuring :'E M- _| measuring :‘E
transducer ——transducer

Please regard that the 4wire measuring transducers have to be provided
external.

L+
M M L+
. ||
M H awire
M- measuring
L ~I transducer
o-
Bus —— .. +— ADU M+
+
gic 4wire
M- _| measuring :'E
transducer

M L+

The following picture shows the installation of voltage sensors at a channel
pair of a potential separated analog input module:

wl O
Lo-

Bus -+ +— ADU M+

gic .
w| ©

M+:measuring line (positive)
M-: measuring line (negative)
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Installation of
thermocouples
Al 8(2)x12Bit

Operating basics

Extension to a
comparison point

Installation variants

The thermo pair consists of two wires of different metals or metal alloys
which are soldered or welded together at the ends. The different combi-
nations of metals cause different thermocouple types, e.g. K, J, N.

Independent from the type of the thermocouple the principle of measuring
is identical for all types:

When the measuring point has another temperature than the free ends of
the thermo pair (connection point), a voltage occurs between the free ends,
the thermo voltage.

The amount of the thermo voltage depends on the difference between the
temperature at the measuring point and the temperature at the free ends.
For a thermo pair always records a temperature difference, the free ends
have to be set on a comparison point with known temperature, to
determine the temperature at the measuring point.

The thermo pairs may be extended from your connecting point to a point
with known temperature (comparison point) via compensating lines.

The compensating lines have the same material as the wires of the
thermocouple. The leads are out of copper. In this case you should use the
external compensation. Please regard pole correct installation, for this may
cause enormous measuring errors.

The following pictures show the different installation possibilities of
thermocouple with and without compensation slot.

Thermocouples without compensation slot Thermocouples without compensation slot
and internal compensation and external compensation

Copper cables

M+ / M L+
M- > " ||

Lo-

Bus — N
gic

ADU | e M-

Lo-
_ ADU
M- > Bus gic M+

COMP+:| M L+ \

M+: measuring line (positive)
M-: measuring line (negative)

COMP- COMP+ :‘ Compensating lines:

same material
COMP- as thermocouple

COMP+: Compensation connection (positive)
COMP-: Compensation connection (negative)

When connecting thermocouples without compensation slot and parameterized internal
compensation, the temperature compensation happens via a temperature sensor in the module
per channel pair. At external compensation, thermocouples with integrated compensation have to

be used.
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Thermocouples with compensation slot

Lo-

Bus — .
gic

I A When connecting thermocouples with one
> compensation slot, you have to regard that the
ADU - ; ; thermocouples have the same type.
M+ : ; . .
N : > The compensation slot is to be connected at
- COMP+ and COMP- and is to be supplied
NVETEN external.
COMP+ Comp] |
COMP- slot

Installation of

The installation of resistance thermometers/resistors needs 4wires. Via the

resistance connections Ic. and lc. the resistance thermometer/resistor gets a constant
thermometers and current. The voltage occurring at the resistor thermometer/resistor is
resistors measured via the connections M+ and M-.
M+ M+ M+
M- M- M-
Lo-
Bus gic ADU les s s
e | el el e
4wire 3wire 2wire
connection connection connection

Channel allocation

M+: measuring line (positive)
M-: measuring line (negative)
Ic+: constant current line (positive)
Ic:  constant current line (negative)

By appropriate bridges on the module between M+ and Ic. respectively M-
and Ic. you can attach also resistance thermometers in 2- and 3wire
technique. Due to the not considered conduit length you have to count on
losses of accuracy with the result of the measurement.

At "resistance thermometers-/resistors measuring" the whole channel
group (both channels) are used. The measured value can be found at the
area of the 1. channel of the group. The 2. channel of the group is
predefined with the overflow value "7FFFh".
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Thermocouples

with Pt100

reference junction
(since firmware V1.3.8)

Starting with firmware version 1.3.8 of the analog module, there is the
possibility to connect a Pt100 reference junction for compensation.

With this connection variant the temperature of the reference junction is
evaluated by means of a Pt100 resistance thermometer. For this the
channel group tied up to Pt100 reference junction is to be parameterized
as "Pt100 reference junction". Only one channel group may be
parameterized as "Pt100 reference junction”.

Every channel, which is parameterized on "thermocouple with external
compensation”, uses the temperature of the Pt100 reference junction for
evaluation.

Compared to the compensating box there is the possibility to use
thermocouples of different type at the same time. The temperature
evaluation is more exactly than internal compensation, too.

Since this variant is not supported by the Siemens SIMATIC manager, the
parameterization only takes place exclusively at run time.

Bus—

Lo-

gik

el M+: measuring line (positive)
el / ''''''''''' > M-: measuring line (negative)
M- § Ic.: constant current line (positive)
M : : lc.: constant current line (negative)
" >
R i *) With a wire break at the Pt100
ADU reference junction for evaluation,
M+ the 1. channel of one group
M- shows the value 7FFFh.
le.
I
COMP+
COMP-:|

Connection Pt100
reference junction

Channel allocation

The installation of the Pt100 reference junction needs 4 wires. By
appropriate bridges on the module between M+ and Ic. respectively M- and
Ic. you also may attach Pt100 in 2- and 3wire technique. Due to the not
considered conduit length you have to count on losses of accuracy with the
result of the measurement.

Here via the connections Ic. and lc. the Pt resistance thermometer gets a
constant current. The voltage occurring at the Pt100 resistor thermometer
is measured via the connections M+ and M-.

At Pt100 reference junction the whole channel group (both channels) are
used. The measured value can be found at the area of the 1. channel of
the group. The 2. channel of the group is predefined with the overflow
value "7FFFh".

Every channel, which is parameterized on "thermocouple with external

compensation”, uses this measuring value for evaluation even in a case of
a wire break it contains the value 7FFFh.
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Analog value

representation

The analog values are only processed by the CPU in binary representation.
Hereby the process signals are transformed into digital format in the analog
module and passed on to the CPU as word variable.

The digitized analog value is the same for input and output values at the
same nominal range.

Resolution The resolution of an analog value is 14 Bit plus sign Bit. Bit 15 serves as
sign bit (SG) with the meaning:
Bit 15 = "0" - positive value
Bit 15 ="1" - negative value
Depending upon parameterized interference frequency (integration time)
the modules offers different resolutions. The not used low byte bits are set
to IIOII'
Resolution Analog value
High byte Low byte
Bit number |15 |14 |13 |12 (11 |10 |9 |8 |7 |6 |5 |4 |3 |2 |1 0
Value SG [2™ |2 [2% |2 |27 |2° [2° |27 |2° |2° |2* [2° |22 |2' |2°
14bit + sign | SG | Measuring value (interference frequency 10Hz) 0
12bit + sign | SG | Measuring value (interference frequency 50, 60Hz) 0|00
9bit + sign | SG | Measuring value ojojo0jO0|0]|O
(interference frequency 400Hz)

Behavior at over-

and underflow

Note!

This resolution does not apply to temperature levels. The converted
temperature levels are the result of a conversion of the analog module.

As soon as a measured value exceeds the overdrive region and/or falls
below the underdrive region, the following value is issued:

Measuring value > end of overdrive region: 32767 (7TFFFh)
Measuring value < end of underdrive region: -32768 (8000h)
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331-7Kx01 - Al 8(2)x12Bit - Parameterization

Overview

Install module

Parameterize the
module

Save and transfer
your project

After power ON every channel of the modules is adjusted to £10V with an
interference frequency of 50Hz. The diagnostic function is deactivated.

At the parameterization, a record set of 16byte length is transferred to both
modules. Here the Al 2x12Bit (331-7KB01) uses the parameters for the
channel group 0/1 the parameters for further channel groups are ignored.

Note!

Parameters which are not supported by the Siemens hardware configurator
may only be changed during run time by means of SFCs.

» Start the hardware configurator and load your project for the analog
module.

» Open the hardware catalog to install the analog input module.
In the hardware catalog the analog modules with the order-no.:
6ES7 331-7KBO1 (2x12Bit) and 6ES7 331-7KF01 (8x12Bit) can be
found at SIMATIC 300/SM-300/AI-300.

» Choose the according module and drag & drop this module to the
concerning slot in the hardware configurator.

Via double click on the wanted module in the hardware configurator you
open the concerning parameter window.

You can change the following module parameters:

» Starting address for CPU mapping

* Measuring ranges, measuring type and integration times for channel
pairs

» Process interrupt at limit value overflow for channel 0 and channel 2

 Limit value action at overflow

» Diagnosis and group diagnosis for each channel pair at wire break or
measuring range over-/underflow.

» Save and translate your project
e Switch your CPU in STOP
» Transfer your project into the CPU

As soon as you switch the CPU into RUN, the parameters are transmitted
to the analog input module.

More information about the parameters can be found at the following
pages.
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Structure of the
parameter bytes
Record set 0,
Record set 1

At the parameterization, a parameter area of 16byte length is stored in the
record sets 0 and 1. Here the data irrelevant for the module Al 2x12Bit
(331-7KB01) are ignored.
Using the SFCs 55, 56 and 57 you can only change parameters at record
set 1 and transfer during runtime to the analog module. On this way
parameters may be transferred which are not supported by the Siemens
SIMATIC manager, as e.g. setting of high temperature measuring ranges.

Parameter Record set 0 (Byte 0 to 1):
Retcord s?t 0 y Byte [Bit7 ...Bit0 Default
(r.]OSF::acr:ame erizable 0 Group diagnosis bit coded 00h
via SFC) Bit 0: Channel 0/1
Bit 1: Channel 2/3
Bit 2: Channel 4/5
Bit 3: Channel 6/7
Bit 7 ... 4: reserved
1 Wire break test bit coded 00h
Bit 0: Channel 0/1
Bit 1: Channel 2/3
Bit 2: Channel 4/5
Bit 3: Channel 6/7
Bit 7 ... 4: reserved
Parameter Record set 1 (Byte O to 13):
Record set 1 Byte [Bit7 ... Bit0 Default
(parameterizable 0 |Bit5..0: reserved 00h
via SFC) Bit 6: Diagnostic interrupt release
Bit 7: Process interrupt release
1 Interference frequency suppression AAh
Bit 0, 1: Channel 0/1 00: 400Hz (2.5ms)
Bit 2, 3: Channel 2/3 01: 60Hz (16.6ms)
Bit 4, 5: Channel 4/5 10: 50Hz (20ms)
Bit 6, 7: Channel 6/7 11: 10Hz (100ms)
2 Mode Channel 0/1 19h
Bit 3 ... 0: Measuring range 7 a3 o st | (+/-10V)
Bit 7 ... 4: Measuring type sz | [ [ [ [ [ [ [ ]
3 |Mode Channel 2/3 P — 19h
Blt 3 0 Measurlng range measuring type measuring range (+/-1OV)
Bit 7 ... 4: Measuring type
4 Mode Channel 4/5 For the according coding of mea- 19h
; . ; suring range and measuring type
B!t 3. 0: Measur!ng range see "Modus per channel" at the (+/-10V)
Bit 7 ... 4: Measuring type following pages.
5 Mode Channel 6/7 19h
Bit 3 ... 0: Measuring range (+-10V)
Bit 7 ... 4: Measuring type
6,7 Upper limit value Channel 0 7FFFh
8,9 |Lower limit value Channel 0 8000h
10, 11 | Upper limit value Channel 2 7FFFh
12, 13 | Lower limit value Channel 2 8000h
Note for deactivating a channel group!
With the Coding 0000 0000 a channel group may be deactivated.
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Modus per
channel pair

The following section shows an overview of all measuring types and ranges

plus binary coding for the parameterization.

Measuring type Voltage measuring (Measuring type coding: 0001b)

Measuring range | Range / Representation sc?c?igg
94.071mV = End Overdrive region (32511)
+/- 80mV - 80...80mV = Nominal range (-27648...27648) 0001b
-94.074mV = End Underdrive region (-32512)
293.97mV = End Overdrive region (32511)
+/- 250mV - 250...250mV = Nominal range (-27648...27648) 0010b
-293.98mV = End Underdrive region (-32512)
587.94mV = End Overdrive region (32511)
+/- 500mV - 500...500mV = Nominal range (-27648...27648) 0011b
-587.96mV = End Underdrive region (-32512)
1.175V = End Overdrive region (32511)
+-1V -1..1V = Nominal range (-27648...27648) 0100b
-1.175V = End Underdrive region (-32512)
2.939V = End Overdrive region (32511)
+/- 2.5V -25..25V  =Nominal range (-27648...27648) 0101b
- 2.933V = End Underdrive region (-32512)
5.879V = End Overdrive region (32511)
+/- 5V -5..5V = Nominal range (-27648...27648) 0110b
- 5.879V = End Underdrive region (-32512)
11.758V = End Overdrive region (32511)
+/- 10V -10...10V = Nominal range (-27648...27648) 1001b
- 11.759V = End Underdrive region (-32512)
5.703V = End Overdrive region (32511)
1.8V 1.5V = Nominal range (0...27648) 0111b
0.296V = End Underdrive region (- 4864)
Measuring type 4wire Current measuring (Measuring type coding: 0010b)
Measuring range | Range / Representation S:c?igg
3.762mA = End Overdrive region (32511)
+/- 3.2mA -3.2..3.2mA = Nominal range (-27648...27648) 0000b
- 3.762mA = End Underdrive region (-32512)
11.758mA = End Overdrive region (32511)
+/- 10mA -10...10mA = Nominal range (-27648...27648) 0001b
- 11.758mA = End Underdrive region (-32512)
23.515mA = End Overdrive region (32511)
+/- 20mA -20...20mA = Nominal range (-27648...27648) 0100b
-23.515mA = End Underdrive region (-32512)
23.515mA = End Overdrive region (32511)
0... 20mA 0...20mA = Nominal range (0...27648) 0010b
- 3.518mA = End Underdrive region (-4864)
22.810mA = End Overdrive region (32511)
4...20mA 4..20mA = Nominal range (0...27648) 0011b
1.185mA = End Underdrive region (-4864)
Measuring type 2wire Current measuring (Measuring type coding: 0011b)
Measuring range | Range / Representation S:c?igg
22.810mA = End Overdrive region (32511)
4...20mA 4..20mA = Nominal range (0...27648) 0011b
1.185mA = End Underdrive region (-4864)
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Measuring type 4wire Resistance measuring (Measuring type coding: 0100b)

Measuring range | Range / Representation S:c?igg
176.383 Ohm = End Overdrive region (32511)
150 Ohm 0...150 Ohm = Nominal range (0...27648) 0010b
negative values physically not possible
352.767 Ohm = End Overdrive region (32511)
300 Ohm 0...300 Ohm = Nominal range (0...27648) 0100b
negative values physically not possible
705.534 Ohm = End Overdrive region (32511)
600 Ohm 0...600 Ohm = Nominal range (0...27648) 0110b
negative values physically not possible
Measuring type 4wire Thermo resistance (Measuring type coding: 1000b)
Measuring range | Range / Representation sc?c?igg
1000°C = End Overdrive region (10000)
Pt100 - 200...850°C = Nominal range (-2000...8500) 0010b
Standard -243°C = End Underdrive region (-2430)
(0.1°C/digit)
155°C = End Overdrive region (15500)
Pt100 -120...130°C = Nominal range (-12000...13000) 0000b
Climate -145°C = End Underdrive region (-14500)
(0.01°C/digit)
Pt 100 1000 = End Overdrive region (10000)
reference -100...200 = Nominal range (-1000...2000) 1101b?
junction -243 = End Underdrive region (-2430)
(0.1°C/Digit)
295°C = End Overdrive region (2950)
Ni100 -60...250°C = Nominal range (-600...2500) 0011b "
Standard -105°C = End Underdrive region (-1050)
(0.1°C/digit)
295°C = End Overdrive region (29500)
Ni100 -60...250°C = Nominal range (-6000...25000) 0001b
Climate -105°C = End Underdrive region (-10500)
(0.01°C/digit)

Y Please use up to the firmware version V.1.2.6 of the analog module the coding 1011b.
The current firmware version may be found at the front flap beneath the label strip.

The measuring range Pt100 reference junction is available starting with firmware version V. 1.3.8. Since
this measuring range is not supported by the Siemens SIMATIC manager, the parameterization only takes
place exclusively at run time.

2)
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Measuring type Thermocouple:

compensation external, linear (Measuring type coding: 1110b)
compensation internal, linear (Measuring type coding: 1101b)

Measuring range | Range / Representation in °C (0.1°C/digit) 5;(;}%3
Type J 1450°C =End Qverdrive region (14500)
[Fe-Cu-Ni IEC] -210...1200°C = Nominal range (-2100... 12000) 0101b
-210°C = End Underdrive region (-2100)
Type K 1622°C = End Overdrive region (16220)
[Ni-Cr-Ni] -270... 1372°C = Nominal range (-2700... 13720) 1000b
-270°C = End Underdrive region (-2700)
Type N 1550°C = End Overdrive region (15500)
[Ni-Cr-Si] -270...1300°C = Nominal range (-2700...13000) 0001b
-270°C = End Underdrive region (-2700)
Type E 1200°C = End Overdrive region (12000)
[Ni-Cr - Cu-Ni ] -270...1000°C = Nominal range (-2700...10000) 0010b
-270°C = End Underdrive region (-2700)
Type L 1150°C = End Overdrive region (11500)
[Fe-Cu-Ni| -200...900°C = Nominal range (-2000...9000) 0110b
-200°C = End Underdrive region (-2000)
Type T 540 = End Overdrive region (5400) ;
[Cu-Cu-Ni] -270...400 = Nominal range (-2700...4000) 0111b"
-270 = End Underdrive region (-2700)
Type R 2019 = End Overdrive region (20190) 0
[PtRh-P{] -50...1769 = Nominal range (-500...17690) 0011b
-170 = End Underdrive region (-1700)
Type S 2019 = End Overdrive region (20190) ;
[PtRh-P{] -50...1769 = Nominal range (-500...17690) 0100b"
-170 = End Underdrive region (-1700)
Type B 2070 = End Overdrive region (20700) 0
[PtRh-PtRh] 0...1820 = Nominal range (0...18200) 0000b
-120 = End Underdrive region (-1200)
Type C 2500 = End Overdrive region (25000) ;
[WRe5-WRe26] 0..2315 = Nominal range (0...23150) 1010b"
-120 = End Underdrive region (-1200)

Measuring type Thermocouple:

compensation external (Measuring type coding: 1011b)
compensation internal (Measuring type coding: 1010b)

The evaluated thermo electromotive force is added to the force of the internal or external
reference junction and is mapped to the 80mV measuring range.

Measuring range | Range / Representation 533%2
Type J
[Fe-Cu-Ni IEC] 010b
Type K
[Ni-Cr-Ni] 1000b
and 'é'o on 94.071mV = End Overdrive region (32511)
(see above) - 80...80mV = Nominal range (-27648...27648)
-94.074mV = End Underdrive region (-32512)
Type C 1)
[WRe5-WRe26] 1010b

Y The measuring range is available starting with firmware version V. 1.3.8. Since this measuring range is

not supported by the Siemens SIMATIC manager, the parameterization only takes place exclusively at run
time.
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331-7Kx01 - Al 8(2)x12Bit - Diagnostics

Diagnostics As soon as an error occurs, like "wire break" or "measuring value out of
range", an entry is made in the diagnostic area that can be evaluated by
means of the user application.

If you have released the diagnostic interrupts at the parameterization,
incoming and outgoing error events are signaled by interrupts and
monitored on the according analog input module via LED.

At a diagnostic interrupt the CPU interrupts the user application and works
off the OB 82. For more detailed diagnostic information you may call the
SFC 51 res. SFC 59 in the OB 82. The diagnostic data is consistent until
you leave the OB 82.

Starting the When an error occurs and after error correction, the diagnosis is started.
diagnosis Via the parameterization you fix the diagnosis behavior at error:
Properties - Al8x12Bit - [R0/54)

Generall Addieszes  Inputs I
—Enable

V¥ Diagnostic Interupt T Hardware Interupt Wwhen Limit Exceeded

_—
Inpull N [ o1 | 23 | 45 | -7
Diagnostics
Group Diagnostics: v i v Iv
with Check. for wire Break: I v C =
Meazuring
keasuring Type: 40U A0k E E
Meazuring B ange: 4,20 ma, 420 ma, +-10% +-10%
Fozition of Meazuring
Fange Selection Module: [C] [C] [B] [B]
interference frequency ISD Hz |5E| Hz ISD Hz IED Hz

Trigger for Hardware Intermupt  Channel 0 Chatinel 2
High Limit:

Laow Lirnit: I
Cancel I Help |

A diagnostic interrupt is only transmitted to the CPU, if you activate the
diagnostic interrupt in the parameterization window.

The following errors may initialize a diagnosis:
» Error in project engineering res. parameterization
» Wire break at current measuring
* Measuring range overflow
» Measuring range underflow
» Common mode error
» Lost process interrupt
 Failure of the external voltage supply
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Error indication Every analog input module sends, independent from the parameterization,
via measuring the measuring value 7FFFh at overflow and 8000h at underflow when
value and LEDs recognizing an error.

At activated group diagnosis the group diagnosis-LED (SF) and the error-
LED that is assigned to that channel are blinking.

If you additionally activated the wire break diagnosis at current measuring,
a wire break is shown via the error LED assigned to this channel.

Evaluating the At a diagnosis event the CPU interrupts the user program and branches

diagnosis into OB 82. This OB allows you via according programming to request
detailed diagnostic information by means of the SFCs 51 and 59 and react
to it.

After processing of the OB 82, the processing of the user application is
continued. The diagnostic data are consistent until leaving the OB 82.

As soon as you have activated the diagnostic interrupt release, record set 0
is transferred to the superordinated system in cause of an error. The record
set 0 has a fixed content and a length of 4byte. The content of record set 0
may be monitored in plain text in the diagnosis window of the CPU.

For the extended diagnosis during run time, you may also evaluate the
record set 1 of 16byte length via SFCs 51 and 59.

Record set 0 and 1 have the following structure:

Diagnosis Record set 0 (Byte O to 3):
record set 0 Byte |Bit7...Bit0 Default
0 Bit O: Error in module 00h

Bit 1: reserved

Bit 2: External error

Bit 3: Channel error

Bit 4. external voltage supply missing
Bit 6, 5: reserved

Bit 7: Wrong parameters in module

1 Bit 3 ... 0: Module class 15h
0101 Analog module

Bit 4: Channel information present

Bit 7 ... 5: reserved

2 reserved 00h
3 Bit 5 ... 0: reserved 00h
Bit 6: Process interrupt lost
Bit 7: reserved
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Diagnostics Byte O to 15:

record set 1 The record set 1 contains the 4byte of record set 0 and additionally 12byte
module specific diagnostic data.

The diagnostic bytes have the following assignment:

Record set 1 (Byte 0 to 15):

Byte

Bit 7 .

.. Bit0

Default

0..3

Content record set 0 (see page before)

4

Bit 6 .

Bit 7:

.. 0: Channel type

70h: Digital input

71h: Analog input

72h: Digital output

73h: Analog output

74h: Analog in-/output
More channel types present
0: no

1: yes

71h

Bit 7 .

.. 0: Number of diagnostic bits, that the module
throws per channel

08h

Bit 7 .

.. 0: Number of similar channels of a module

04h

Bit O:

Bit 7:

Channel error Channel 0

Channel error Channel 7

00h

Bit O:

Bit 1:
Bit 3.
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Project engineering/Parameterization error
Channel 0

Common mode error
.. 2: reserved

Wire break Channel 0
reserved

Underflow Channel 0
Overflow Channel 0

00h

15

Bit O:

Bit 1:
Bit 3.
Bit 4:
Bit 5:
Bit 6:
Bit 7:

Project engineering/Parameterization error
Channel 7

Common mode error
.. 2: reserved

Wire break Channel 7
reserved

Underflow Channel 7
Overflow Channel 7

00h

Note!

Please note that the Al 2x12Bit (331-7KB01) exclusively supplies
diagnostic data of the channel group 0/1!
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Error cause
and remedy

Message Possible error cause Remedial

Project Parameterization at run Proof the parameteri-
engineering/ time: zation during run time
Parameterization | \wrong function code in

error record set

Wire break Sensor allocation is too install another sensor

high-impedance

type or cable with a
higher cross-section

Interruption of the conductor
between module and sensor

Install conductor
connection

Channel is not wired (open)

Deactivate the channel
group (parameter
measuring type)

Wire the channel

Measuring range
underflow

Input value is under the
underdrive region, error
causes may be:

- at measuring range
4 ..20mA,1..5V

- sensor connection
polarity inversion

- wrong measuring range

» other measuring ranges
- wrong measuring range

Check connections

Parameterize another
measuring range

Parameterize another
measuring range

Measuring range
overflow

Input value higher than
overdrive region

Parameterize another
measuring range

Process interrupt
lost

During the processing of a
process interrupt in OB40, a
new process interrupt with
the same error cause
occurs.

Failure of the
external power

supply

Connection of the external
power supply forgotten

Power supply failure

Cable defect res. not
correctly connected

Supply the module with
external DC 24V

Control external power
supply and change it

Control cable res.
replace it

Common mode

Different potentials between
grounds >3V or wire break
at ground

Remove wire break,
lower potential
difference
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Process
interrupts

Initializing the
process interrupt

Process interrupts are limit value interrupts. They occur if they are released
via parameterization and a measuring value is outside the defined range.
Process interrupts may only parameterized for the channels 0 and 2.

When a process interrupt occurs, the CPU interrupts the user application
and processes the OB 40.

With the help of the OB 40 you may define, how your CPU should react at
a process interrupt.

As soon as a measuring value is out of the range defined in the
parameterization, a processes interrupt is initialized, if this option is
released.

Via the parameterization you define the part of the nominal range, in which
the value has to be, by means of defining high and low limit.

A process interrupt may only be initialized, when you have activated
hardware interrupt when limit exceeded.

Properties - AlBx12Bit - [R0/54)

Generall Addresses  Inputs I

— Enable

™ Diagnostic Interupt [ Hardware Interupt %hen Limit Exceeded

o

Input "No1 | 23 | 45 | &7
Diagnostics

Group Diagnostics: [ [ I I_

with Check far ‘wire Break: - [ r r
teasuring

Measuring Type: [40MU [4DMU |E |E

Measuring Range: [4.20ms  fdz0ms a0V [+ 10

Pozition of Measunng

Range Selection Module; [C] [C] [B] [B]

interference frequency |5EI Hz |5EI Hz ISD Hz |5EI Hz
Trigger for Hardware Intermupt  Channel 0 Charnel 2

High Limit; (6000 mA | s
Low Limit: 2|4_uun mé | mé

Cancel | Help

You may activate a process interrupt for channel 0 and 2.
Using the default configuration, the process interrupts are not activated.
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Reaction to a the
process interrupt

Diagnostic message
"Process interrupt
lost"

Influence of the
measuring values

At a process interrupt the CPU interrupts the user application and branches
into the OB 40.

More detailed information about the channel, which limit value has been
exceeded, are stored in the OB 40 in the variable OB 40_POINT_ADR in
the local data double word 8 (LD 8).

The LD 8 has the following structure:

Byte |Bit7...Bit0
0 Bit:0 = 1: Upper limit value of channel 0 has been exceeded
Bit:1 = 1: Upper limit value of channel 2 has been exceeded
1 Bit:0 = 1: Lower limit value of channel 0 has been exceeded
Bit:1 = 1: Lower limit value of channel 2 has been exceeded
2...3 |reserved

If a second identical process interrupt occurs during processing interrupt in
OB 40, the CPU branches into the OB 82 and activates the bit 6 in record
set 0 of byte 3 for "process interrupt lost".

After having processed the OB 82, the CPU jumps back to OB 40.

The behavior of the analog input module depends on the location of the
measuring value inside the value range.

The following table lists the different behaviors:

Measuring value is in transmitted SF-LED ¥ Diagnostics Interrupt
Nominal range meas. value - - -
Over-/Underdrive region | meas. value - - -
Overflow 7FFFh ON? Entry is set Diag. interrupt
Underflow 8000h ON? Entry is set ” Diag. interrupt
outside the . 2)
) o meas. value - - Process interrupt
parameterized limit value

1

)
2)
)
)

w

4

missing.

only if diagnostic interrupt is released in the parameterization.

only if process interrupt is released in the parameterization.

only if group diagnostics is released in the parameterization.

independently from the chosen diagnostics, the group error LED is on when the external power supply is
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331-7Kx01 - Al 8(2)x12Bit - Technical Data

Module name

VIPA 331-7KF01 VIPA 331-7KB01

Dimensions and Weight

Dimensions (WxHxD in mm) 40x125x120

Weight ca. 200g

Data for specific module

Number of inputs 8 2
- for 4wire resistance-type sensor 4 1

Length of cable

- shielded 200m / 50m at measuring range +80mV
Programming specifications 331-7KF01 331-7KBO01
Input data 8word 2word
Parameter data 16byte 16byte
Diagnostic data 16byte 16byte
Voltages, Currents, Potentials
Rated supply voltage of electronics L+ DC 24V

- Reverse polarity protection yes
Power supply of the transmitters

- Supply voltage 13V at 30mA

- Supply current max. 30mA (per channel)

- Short-circuit-proof yes
Constant current for resistance-type sensor 2.25mA
Isolation

- between channels and yes

backplane bus

- between channels and power supply of the
electronics

yes (not with 2wire measuring transducer)

Permitted potential difference
- between the inputs (Ucw)
- between Mana and Minrern (Uiso)
- between the inputs and Mana (Ucwm)

DC 3V
DC 75V / AC 60V
DC 3V (at Signal = 0V)

Insulation tested with DC 500V
Current consumption
- from the backplane bus max. 95mA
- from the power supply L+ max. 100mA (without 2wire measuring
transducer)
Power dissipation of the module 3.0W

continued ...
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... continue
Analog value generation VIPA 331-7KF01 VIPA 331-7KB01
Measuring principle Sigma delta
Integration time/conversion time/resolution
(per channel)
- programmable yes
- Conversion rate in Hz 400 60 50 10 |400 60 50 10
- Integration time in ms 25 16%; 20 100| 25 16°% 20 100
- Basic conversion time in ms 4 18 22 68 | 4 18 22 68
Additional conversion time for open circuit 4ms
monitoring in ms
- Resolution (incl. overrange) in Bit 9 12 12 14| 9 12 12 14
- Noise suppression for frequency f1 in Hz - - - 50/ | - - - 50/
60 60
- Basic execution time of the module in ms 42 154 186 554 | 18 46 54 146
(all channels enabled)
Smoothing of the measured values none
Suppression of interference, limits error
Noises suppression for f=n x (f1 £1%) (f1=interference frequency, n=1,2,...)
- Common-mode interference (Ucy < 3V) > 70dB
- Series-mode noise (peak value of > 40dB
noise < nominal value of input range
Crosstalk between the inputs > 50dB
Operational limit (in the entire temperature range, with reference to the input range)
Measuring range Tolerance
- Voltage input +80mV £1.0%
+250mV, £500mV, £1V 10.6%
2.5V, £5V, 10V, 1 ... 5V 10.8%
- Current input +3.2mA, £10mA, £20mA +0.7%
0..20mA, 4 ... 20mA 10.7%
- Resistors 0...150Q, 300Q, 600Q +0.7%
- Resistance thermometer Pt100 Standard, Ni100 +0.7%
Pt100 Climate 10.8%
- Thermocouple Type J, K, N, E, L +1.3%
Type T +2.0%
Type S,B,C,R
(see note at the end of the table)
Basic error (operational limit at 25°C referred to the input range)
Measuring range Tolerance
- Voltage input +80mV +0.7%
+250mV, £500mV, £1V 10.4%
12.5V, £5V, +10V, 1 ... 5V 10.6%
- Current input +3.2mA, +10mA, +20mA +0.5%
0..20mA, 4 ... 20mA 10.5%
- Resistors 0...150Q, 300Q, 600Q +0.5%
continued ...
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... continue

... Suppression of interference, limits error

VIPA 331-7KF01 VIPA 331-7KB01

- Resistance thermometer

- Thermocouple

Pt100 Standard, Ni100 10.5%
Pt100 Climate 10.6%
Type J,K, N, L, E 10.7%
Type T +1.1%
Type S,B,C, R

(see note at the end of the table)

Temperature error
(with reference to the input range)

+0.005%/K

Linearity error +0.02%
(with reference to the input range)

Repeatability (in steady state at 25°C, with +0.05%
reference to the input range)

Temperature error of internal compensation £1.5%

Status, Interrupts, Diagnostics

Interrupts

- Process interrupt when limit has been
exceeded

- Diagnostic interrupt

parameterizable parameterizable

(Channel 0 and 2) (Channel 0)
parameterizable parameterizable
(Channel 0 and 2) (Channel 0)

parameterizable

Diagnostic functions
- Group error display

- Diagnostics information read-out

red LED (SF)
red LED (FO...F7) | red LED (FO...F1)
possible

Data for selecting a sensor

input L+ (destruction limit)

Input range Input resistance
- Voltage +80mV, + 250mV 10MQ
+500mV, £ 1V 10MQ
+ 2.5V, 5V 100kQ
1...5V,£10V 100kQ
- Current + 3.2mA, £ 10mA, + 85Q
20mA
0...20mA, 4 ... 20mA 85Q
- Resistors 0...150Q, 300Q, 600Q 10MQ
- Resistance thermometer Pt100, NI100 10MQ
- Thermocouples Type J,K,N, L, E, T, 10MQ
S,B,C,R
Maximum input voltage for voltage max. 20V
input (destruction limit)
Maximum input current for current max. 40mA

continued ...
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... continue
... Data for selecting a sensor VIPA 331-7KF01 VIPA 331-7KB01
Connection of the sensors
- for measuring voltage possible
- for measuring current
as 2wire transmitter possible
as 4wire transmitter possible
- for measuring resistance
with 2conductor connection possible
with 3conductor connection possible
with 4conductor connection possible
Characteristic linearization
- for RTD Pt100, NI 100 Standard / Climate
- for thermocouples Type E,N, J,K,L, T, S,B,C, R
Ni100 Standard / Climate
Temperature compensation parameterizable
- internal temperature compensation possible
- external temperature compensation with possible
compensating box
- Compensation for 0°C comparison point possible
temperature
Technical unit for temperature measurement °C

Thermocouple for  The thermocouples for high temperature measurement (Type S, B, C, R)
high temperature produce physically caused smaller thermo electromotive forces than the
measurement "normal" thermocouples (Type E, N, J, K, L).

In the following table there is a comparison between the thermo
electromotive forces of the thermocouple of the type N to type S, B, C, R.

Thermo electromotive 0°C 500°C | 1000°C 1700°C
forces of Thermocouples

Type NinuV/°C 26 38 39 not possible
Type SinuVv/°C 5 10 12 12
Type Binuv/°C 0 5 9 11
Type CinpV/°C 13 19 18 14
Type RinuV/°C 5 11 13 13
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Chapter 7 Analog Output Modules

Outline This chapter contains a description of the structure and the operation of the
VIPA analog output modules.
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System overview

Analog output In the following you will get an overview over the analog output modules
modules SM 332 thatare available at VIPA:

/ 4
/ /
AO,2i1‘ZBit : o AOIﬂZBit : o AO'AE‘ZBH : L AO,ﬂZBit : e
L L Uha LHaA
] a0 ] a0 0® 0 ®
i [ na e
[] Fo [] Fo 0 O
- Q1 - Q1 O %A O %A
% F1 % F1 :oﬁ zﬁ
SM332 SM332 ;M332 ;M332
[ L [ HA | HA
i [ @2 Ne® N®
i O . nfe! e}
] :6 [ a3 f‘ B 'j@A ﬁf i %A i
ol ol sl dl’
sl skl nil/ nil/
Order data Type Order number Page
analog output AO 2x12Bit, U/ VIPA 332-5HB01 7-13
modules AO 4x12Bit, U/l VIPA 332-5HD01 7-13
AO 4x12Bit, | for manual operation VIPA 332-5HD50 7-18
AO 4x12Bit, U for manual operation VIPA 332-5HD60 7-18
Security hint

Attention!

Please regard that the modules VIPA 332-5Hx01 do not have hardware
precautions against wrong parameterization. The setting of the according
measuring range is exclusively at the project engineering. At the project
engineering you should be very careful.

With the modules VIPA 332-5HDx0 you can cause a jump in the analog
value by means of the switch, independently of the mode of operation of
the CPU, as long as the module is power supplied. This could lead to
material damage or personal injury!

Please regard also that disconnecting res. connecting during operation, the
so-called "Hot Swapping", is not possible!
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General

Cables for analog
signals

Connecting
loads and
actuators

Parameterization

Diagnostic
functions

Output pulse at
Power ON/OFF and
at output range
alterations during
run time

For analog signals you should use isolated cables to reduce interference.
The cable screening should be grounded at both ends. If there are
differences in the potential between the cable ends, there may occur a
potential compensating current that could disturb the analog signals. In this
case you should ground the cable screening only at one end.

Depending on the module the following actuators may be connected:
e Current input: £20mA, 4 ... 20mA, 0 ... 20mA
* Voltage input: 10V, 1 ... 5V, 0 ... 10V

Note!
Please take always care of the correct polarity when connecting actuators!

Please leave the output pins of not used channels disconnected and
configure the output type of the channel to "deactivated".

The modules can be configured by means of a hardware configuration or
rather during run time by SFCs.

In not parameterized status, the modules with order number 332-5Hx01 are
set to voltage output "+10V". The interrupt output of every module is
deactivated.

Every module described here has diagnostic functions. Depending on the
module the following errors may initialize a diagnostic message:

A diagnostic interrupt is only transmitted to the CPU, if you have activated
the diagnostic interrupt in the parameterization window.

The following errors a diagnosis:

» Wire break at current output (only 332-5Hx01)
e Ground short circuit (only 332-5Hx01)

» Operate the front switch (only 332-5HDx0)

» Failure of the external voltage supply

» Project engineering and parameterization error

For more detailed diagnostic information you may call the SFCs 51 and 59
during run time. You can request detailed diagnostic information and react
on it by means of the SFCs.

System-dependently at switching on/off the power supply and at output
range alterations during run time, there may arise wrong values for app.
10ms.
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Connecting loads and actuators

Connecting loads
at current output

Connecting loads
at voltage output
at 4-wire cabling
(only 332-5Hx01)

Connecting loads
at voltage output
at 2-wire cabling

Loads at the current output have to be connected at Qx and associated
ground My of the analog circuit. Please always pay attention to correct
polarity.

L+

Ql,

S+
Bus —{ % — DAU ]
gic S -

M

The connection of a load at a voltage output can take place both in 2- and
in 4-wire cabling. Please note with the modules 332-5HDx0 the 4-wire
cabling is not possible.

With 4-wire cabling you achieve a high exactness at the load. The sensor
lines S+x and S-x are directly connected to the load. Thus, the voltage may
be measured and adjusted directly at the load.

Interference or voltage losses may cause potential differences between S-x
and My. These should not exceed the permissible value of DC 3V, because
this may disturb the accuracy of the analog signal.

L+

Qv
L 5,
0_
B . DAU
us gic s-.
M, R,

Connect the load at pin QVx and the point of reference of the measuring
circle My (x = No. of the channel).
L+

Qv
S+
Lo-
DAU
Bus gic S HRL
MX
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Analog value representation

Analog value

representation

The analog values are only processed by the CPU in binary representation.
Hereby the process signals are transformed into digital format in the analog
module and passed on to the CPU as word variable.

The digitized analog value is the same for input and output values at the
same nominal range.

The resolution depends on the used module as follows:

Analog value

High byte Low byte

Bit number 15|14 |13 |12 (11}10| 9 | 8 | 7 | 6 | 6| 4| 3|2 |1 0
Resolution | SG Analog value (word)

12bit + Sign | SG | Relevant output value X | X | X
11bit + Sign | SG | Relevant output value X | X | X | X
10bit + Sign | SG | Relevant output value X X[ X | X | X

* The least significant irrelevant bits of the output value are marked by "X".

Sign bit (SG)

The algebraic sign bit is represented by Bit 15. Here it is essential:
Bit 15 = "0" - positive value
Bit 15 ="1" - negative value
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Parameterization - Basics

Overview There are the following possibilities for parameterization:

Parameterization by hardware configuration of Siemens SIMATIC
manager or with WinPLC7 from VIPA.

Parameterization during run time by means of SFCs.

Parameterization To be compatible to the Siemens SIMATIC manager the following steps
by hardware are to be accomplished:
configuration « Start the hardware configurator from Siemens

Create a new project
Configure your CPU.

Link-up your System 300V modules in the plugged-in sequence starting
with slot 4. Here the analog output modules of VIPA are to be projected
as analog output modules of Siemens in accordance with the following
rules:

VIPA 332-5HD01 to be configured as 6ES7 332-5HD01-0AB0
VIPA 332-5HDx0

VIPA 332-5HB01 to be configured as 6ES7 332-5HB01-0AB0

The analog output modules can be found at the hardware catalog at
Simatic 300 > SM-300.

If needed parameterize the CPU respectively the modules. The
parameter window appears as soon as you double click on the
according module. At this window the according parameter can be
changed.

Save your project, switch the CPU to STOP and transfer your project to
the CPU. As soon as the CPU is switched to RUN the parameters are
transferred to the connected modules.

Parameters The following parameters can be adjusted at the analog output modules:

Starting address of the output data
Output type and behavior
Reaction at CPU-STOP
Diagnostics and interrupt reaction

A closer description of the parameters can be found at the following pages.

7-6
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Parameterization
during run time
by means of
SFCs

Parameters

If the module gets parameters, which are not supported by the module, for
example a current module is to be configured as a voltage module, these
parameters are interpreted as wrong parameters and an error is initialized.
At the parameterization, 16byte long parameter area is set in the record
sets 0 and 1. Deploying the SFCs 55, 56 and 57, you may alter parameters
during run time and transfer them to the module. The following tables show
the structure of the parameters in record set 0 and 1:

Record set O (Byte 0 to 1):

Record set 0 Byte [Bit7...Bit0 Default
\(/?:tsﬁzaé";‘meter'zab'e 0 Sum diagnosis bit coded 00h
Bit 0: Channel 0
Bit 1: Channel 1
Bit 2: Channel 2
Bit 3: Channel 3
Bit 7 ... 4: reserved
1 reserved 00h
Parameters
Record set 1 Record set 1 (Byte 0 to 13): Default
Byte |Bit7...Bit0 332-5Hx01 | 332-5HD50 | 332-5HD60
0 Bit 5 ... O0: reserved 00h 00h 00h
Bit 6: Diagnostic interrupt release
Bit 7: reserved
1 Reaction at CPU-STOP 00h 00h 00h
B!t 0: Channel 0 0: Switch output current and voltage
B!t 1: Channel 1 free res. set replacement value
Bit 2: Channel 2 1. hold last value
Bit 3: Channel 3
2 Mode Channel 0 19h 23h 18h
Bit 3 ... 0: Output range (+/-10V) (4...20mA) (0...10V)
Bit 7 ... 4: Output type The according
3 Mode Channel 1 coding of 19h 23h 18h
Bit 3 ... 0: Output range output type (+/-10V) (4...20mA) (0...10V)
Bit 4 ... 7: Output type and output
4 Mode Channel 2 range can be 19h 23h 18h
Bit 3 ... 0: Output range found at the (+/-10V) (4...20mA) (0...10V)
Bit 7 ... 4: Output type following page!
5 Mode Channel 3 19h 23h 18h
Bit 3 ... 0: Output range (+/-10V) (4...20mA) (0...10V)
Bit 7 ... 4: Output type
6,7 |Replacement value Channel 0 0000h 0000h 0000h
8,9 |Replacement value Channel 1 0000h 0000h 0000h
10, 11 | Replacement value Channel 2 0000h 0000h 0000h
12, 13 | Replacement value Channel 3 0000h 0000h 0000h

Note!

With setting the mode parameter to 00h the according channel is
deactivated. To switch at not symmetric output range the current
respectively the voltage output to 0 value at CPU STOP, the following
replacement values should be used:

output range 1...5V: ov
output range 4...20mA: OmA

-6912dez = E500h
-6912dez = E500h

HB130E - SM - Rev. 10/10
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Release diagnostic
interrupt

CPU-Stop reaction

Get mode
output type
output range

Please regard as soon as you release the diagnostic interrupt at run time,
the according group diagnostics are just activated during hardware confi-
guration. Otherwise no interrupt can be initialized.

More information can be found at "Diagnostics" further down.

Here the module reaction at CPU-STOP can be set. You have the following
possibilities:

 OCV: output de-energized (according to the module)

« KLV: Keep last value

 SV: Substitute a value

Depending on the module at the register "Outputs" at Output the type
voltage, current output or deactivated and the according range can be
selected.
As shown in the following illustration the parameter mode is made up of the
coding of the output range and type during run time parameterization each
channel.

7 4 3 0 Bitno.
Byte2...5
\ ‘ | ‘ |
Output type Output range
coding coding

The corresponding codes can be found in the following table. Within the
output types the output ranges are specified, for which a binary output
range code is to be specified in each case.

Output type voltage output (Output type coding: 0001b )

Output range

Output range Range / Unit coding

11.758V= End overdrive region (32511)

0..10V 0...10V = Nominal region (0...27648) 1000b
5.879V = End overdrive region (32511)

1.5V 1...5V = Nominal range ( 0...27648) 0111b
0V = End underdrive region (-6912)
11.758V = End overdrive region (32511)

+/- 10V -10...10V = Nominal range (-27648...27648) 1001b

-11.759V = End underdrive region (-32512)

Output type current output (Output type coding: 0010b)

Output range

Range / Unit Output range

coding
23.515mA = End overdrive region (32511)
0-..20mA 0...20mA = Nominal range ( 0...27648) 00100
22.810mA = End overdrive region (32511)
4..20mA 4...20mA = Nominal range ( 0...27648) 0011b
OmA = End underdrive region (-6912)
23.515mA = End overdrive region (32511)
+/- 20mA -20...20mA = Nominal range (-27648...27648) 0100b

-23.515mA = End underdrive region (-32512)

7-8
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Diagnostics

Outline As soon as an error occurs and activated Group diagnostics, it is
protocolled in the diagnostic area that can be evaluated by means of the
user application.

If the diagnostic interrupt is released at the parameterization, incoming and
outgoing error events are signaled by interrupts and monitored on the
according analog output module via LED.

At a diagnostic interrupt the CPU interrupts its user application and works
on the OB 82. For more detailed diagnostic information you may call the
SFC 51 res. SFC 59 in the OB 82. The diagnostic data is consistent until
you leave the OB 82.

Starting the When an error occurs and after error correction, the diagnosis is started.
diagnosis Via the parameterization you fix the diagnosis behavior at error:

Properties - AD4x12Bit - [R0/55]) E4

Generall Addiesses Outputs |

— Enable

v Diagnostic |nterupt

N | o | + | = | s |

Diagnostics
Group Diaghostics: | | | || r || |- || r |
Qutput
Type of Output: |E |I |E |
Dutput Rarge: [++10v  [|420ma  fem10v ]
Feaction to CPU-5TOP: [ocv Jocv Jocy [---
|

Substitube V alue: I I I

Cancel | Help |

A diagnostic interrupt is only transmitted to the CPU, if you have activated
the diagnostic interrupt in the parameterization window.

The following errors a diagnosis:

» Wire break at current output (only 332-5Hx01)
» Ground short circuit (only 332-5Hx01)

» Operate the front switch (only 332-5HDx0)
 Failure of the external voltage supply

* Project engineering and parameterization error
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Diagnostics data The diagnostics data is stored in the record sets 0 and 1 of the system data
area.

As soon as you have activated the diagnostic interrupt release of the
parameter area (record set 1, byte 0), on error record set 0 of the
diagnostics data is transferred to the superordinated system.

For extended diagnosis during run time, you may also evaluate the Record
set 1 via the SFCs 51 and 59.

Evaluate At a diagnostics event the CPU interrupts the user program and branches

diagnosis into OB 82. This OB allows you via according programming to request
detailed diagnostic information by means of the SFCs 51 and 59 and react
to it.

After the working off of the OB 82, the processing of the user application is
continued. The diagnostic data are consistent until leaving the OB 82.

Diagnosis The record set 0 has a fixed content. The content of record set 0 may be
Record set 0 monitored in plain text in the diagnosis window of the CPU.
Byte |Bit7...Bit0 Default
0 Bit O: Error in module 00h

Bit 1: reserved

Bit 2: External error

Bit 3: Channel error

Bit 4: external voltage supply missing

Bit 5, 6: reserved

Bit 7: Wrong parameter in module

1 Bit 3 ... 0: Module class 15h
0101 Analog module

Bit 4: Channel information present

2 Bit 0, 1 reserved 00h
Bit 2: Operating status 0: RUN

1: STOP
Bit 7 ... 4: reserved

3 not used 00h
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Diagnosis

Record set 1

The record set 1 contains the 4byte of record set 0 and additionally 8byte

module specific diagnostic data.

The diagnostic bytes have the following content:

Byte |Bit7...Bit0 Default
0...3 |Content record set 0 (see page before)
4 Bit 6 ...0: Channel type: 73h
73h: Analog output
Bit 7: More channel types present
0: no
1: yes
5 Bit 7 ... 0: Number of diagnostic bits, that the module throws per channel 08h
6 Bit 7 ... 0: Number of similar channels of a module 04h
7 Bit 0: Channel error Channel 0 00h
Bit 1: Channel error Channel 1
Bit 2: Channel error Channel 2
Bit 3: Channel error Channel 3
Bit 4: Channel error Channel 4
Bit 7 ... 5: reserved
332-5Hx01 332-5HDx0
8 Channel specific error: Channel 0 Channel specific error: Channel 0 00h
Bit 0:  Project engineering/ Bit 0:  Project engineering/
Parameterization error Parameterization error
Bit 1, 2: reserved Bit 4...1: reserved
Bit3:  Short circuit after M Bit5:  Front switch
Bit4:  Wire break 0: Automatic
Bit 7...5: reserved 1: Hand operation
Bit 7...6: reserved
9 Channel specific error: Channel 1 Channel specific error: Channel 1 00h
Content see Channel 0 Content see Channel 0
11 Channel specific error: Channel 3 Channel specific error: Channel 3 00h
Content see Channel 0 Content see Channel 0
12 ... 15 |reserved

Channel error by
switching to manual
operation at
332-5HDx0

The switch to manual operation is interpreted as a channel error. The
appropriate bit for channel errors in byte 7 of record set 1 is set.

An Interruptg,ing is only possible if all by group diagnostics activated
switches are turned to automatic operation.

HB130E - SM - Rev. 10/10
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Error indication
via LEDs
(only 332-5Hx01)

Evaluating the
diagnosis

At activated group diagnostics the group error LED (SF) and the according
channel error LED are activated by diagnostic requirement of the modules
with order no. 332-5Hx01.

At a diagnostic requirement the CPU interrupts the user program and
branches into OB 82. This OB allows you via according programming to
request detailed diagnostic information by means of the SFCs 51 and 59

and react to it.

After the working off of the OB 82, the processing of the user application is
continued. The diagnostic data are consistent until leaving the OB 82.

Error cause Message Possible error cause Remedial
and remedy External load Load voltage L+ of the Proof connections L+
voltage missing module is missing and M,
Proof power supply
Project Wrong parameters have Proof parameterization
engineering/ been transferred to the
Parameterization module
error
Ground short Output overload Remove overload
circuit
(only 332-5Hx01) Short circuit of the output Check load connection
QV after M- for short circuit
Wire break Line interruption between Check line
(only 332-5Hx01) | module and actuator
actuator is too high- Use another actuator
resistance type
Use lines with more
core-cross section
Channel is not used Deactivate channel in
parameterization
Front switch Manual intervention by switch all by group
manual mode means of the front switch. diagnostics activated
(only 332-5HDx0) switches to automatic
operation.
7-12 HB130E - SM - Rev. 10/10
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332-5Hx01 - AO 2/4x12Bit U/l

Order data

Description

Properties

Parameterization

Structure

AO 2x12Bit VIPA 332-5HB01
AO 4x12Bit VIPA 332-5HD01
Depending on the module there are up to 4 analog outputs which functions

may be parameterized individually.
The module has to be provided with external DC 24V.

Aft

4 individual parameterizable outputs
(332-5HB01 has 2 output channels)

the outputs are parameterizable per channel as
- voltage output

- current output

- deactivated

usable for actuators with inputs of £10V, 1 ... 5V, 0 ... 10V,
+20mA, 4 ... 20mAor 0 ... 20mA

parameterizable diagnostics and diagnostics interrupt
isolated between backplane bus and load voltage

er Power ON, the modules have the following default settings:
Output range: £10V for all channels
Interrupts are deactivated

The modules are to be projected as analog output modules of Siemens
in accordance with the following rules:

VIPA 332-5HB01 to be configured as 6ES7 332-5HB01-0AB0
VIPA 332-5HD01 to be configured as 6ES7 332-5HD01-0AB0

Note!
The deployment of the module at the active backplane bus is not possible!

[1] LEDs

< =N

4+ [2] flap with labeling strip

[3] contact bar

[4] flap opened with
inner label

N A Y

[0 0 oooooog

I
| |
w

//

I
T ooooooo

N
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Pin assignment

Status monitor

Pin  Circuit diagram

LED Description

AO 4x12Bit | SF LED (red)
|| SF e Sum error, flashes at
= | - missing ext. voltage
= supply
z FO | — QO ... Q3 LED (green)
@ the according channel is
= N activated
] F1 | —
SM332 FO ... F3 LED (red)
] Q2 | o Error channel 0 ... 3
T F2 |~
] @3 |
| F3 |-
3 [
VIPA 332-5HD01

Please regard, that you must not connect the S-Pin at current output!

Due to the 2 channels of the module the channels CH2 and CH3 and the

1 1 L+ DC 24V
2 2
3 3 _ Ql, Qv
4 2 S+
5 5 CHO S+
6 6 Q M, M,

7 a, av,
7 4 S+,
8 9 CH1 S-,
9 1oi ; I M, M,
10
11
10 M Ql, g_\/z

12 +,
:II?‘, 13 CH2 s,

14 M, M,
15 15 Ql; Qv
16 16 Sty
17 17 CH3 s,
18 18 M, M,
19 19
20 20

M
Note!
Restriction
AO 2x12Bit

(332-5HB01)

Status monitor
via LEDs

LEDs Q2, Q3, F2 and F3 are not available.

LED

Description

SF

Group error:

On at parameterized group diagnostics, as soon as a diagnostic
entry is present.

On independently from diagnostics at missing external voltage
supply

Q0...Q3

Channel active
On when the according output channel has been activated

FO... F3

Channel error
On together with SF at the according channel with error.

7-14
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Technical data

Module name

VIPA 332-5HB01

VIPA 332-5HDO01

Dimensions and Weight

Dimensions (WxHxD) 40x125x120mm
Weight 200g
Data for Specific Module
Number of outputs 2 4
Length of cable: shielded 200m
Programming specifications
Output data 4byte 8byte
(1word each channel) | (1word each channel)

Parameter data 16byte
Diagnostic data 16byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V

- Reverse polarity protection yes
Isolation

- between channels / backplane bus yes

- between channels / yes

Power supply of the electronics
- between channels no
- between channels / load voltage L+ yes

Permitted potential difference
- between MANA and MINTERN(UISO)

DC 75V / AC 60V

Isolation tested with DC 500V
Current consumption
- backplane bus max. 100mA max. 125mA
- supply voltage L+ (no load) max. 70mA max. 115mA
Power dissipation of the module typ. 2.5W typ. 3,5W
Analog value generation
Resolution (incl. sign)
+10V; +20mA 12Bit + sign
1..5V;4..20mA 11Bit
0..10V;0 ... 20mA 12Bit
Cycle time (all channels) 0.5ms 1ms
Settling time
- resistive load 0.2ms
- capacitive load 1.0ms
- inductive load 1.0ms
continued ...
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... continue

Suppression of interference, Limits of Error

VIPA 332-5HB01

|VIPA 332-5HD01

Crosstalk between outputs

> 40dB

Operational limit (in the entire temperature range, with reference to the output range)

Range 0 to 50kHz
(referred to output range)

Range Tolerance
Voltage outputs 1..5V +0.8%"
0..10V +0.4%"
+10V +0.2%"
Current outputs 4 ...20mA +0.8%7
0...20mA +0.6%”
+20mA +0.3%”
Basic error (operational limit at 25°C, referred to output range)
Range Tolerance
Voltage outputs 1..5V +0.5%"
0..10V +0.2%"
+10V +0.1%"
Current outputs 4 ...20mA +0.5%"
0...20mA +0.4%"
+20V +0.2%°
Temperature error 10.01%/K
(with reference to the output range)
Linearity error 10.1%
(with reference to the output range)
Repeatability +0.05%
(in steady state at 25°C, referred to output range)
Output ripple; +0.05%

Status, Interrupts, Diagnostics

Interrupts
- Diagnostic interrupt

parameterizable

Diagnostic functions
- Group error display

parameterizable
red LED (SF)

- Error per channel red LED
- Diagnostic information readable possible
Substitute value can be applied yes

Y The error limits were determined with a load R=1GQ. At voltage output the resistance of output of the module

amounts 30Q.
2 The error limits were determined with a load R=10Q.

continued ...
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... continue

Data for selecting an actuator

VIPA 332-5HB01 VIPA 332-5HDO01

Output range (nominal value)

- Voltage +10V
0..10V
1...5V
- Current +20mA
0...20mA
4 ... 20mA
Load resistance (in nominal range of the output)
- at voltage outputs min. 1kQ
capacitive load max. 1uF
- at current outputs max. 500Q
inductive load max. 10mH
Voltage output
- Short circuit protection yes
- Short circuit current 30mA
Current output
- No-load operation 15V
Destruction limit against voltages/currents
applied from outside
- Voltage at outputs to Mana max. 15V

- Current

max. 30mA internal limited

Connecting of actuators
- voltage output
2-conductor connection
4-conductor connection
- current output
2-conductor connection

possible
possible

possible

HB130E - SM - Rev. 10/10
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332-5HDx0 - AO 4x12Bit for manual operation

Order data AO 4x12Bit | for manual operation VIPA 332-5HD50
AO 4x12Bit U for manual operation VIPA 332-5HD60

Description For each channel there is a 2-pole switch with associated potentiometer on
the front side of the two modules. An analog value may be preset by the
potentiometer, which is issued at the corresponding channel by switching
to manual operation.

The module has to be provided with external DC 24V.

Properties * 4 individual parameterizable outputs

» the outputs are parameterizable per channel as:
VIPA 332-5HD50: - Current output 4...20mA
- deactivated
VIPA 332-5HD60: - voltage output 0...10V
- deactivated

 usable for actuators with an input of 4 ... 20mA (VIPA 332-5HD50)
» usable for actuators with an input of 0 ... 10V (VIPA 332-5HD60)

» parameterizable diagnostics and diagnostics interrupt

» 1 switch each channel (Automatic-/Manual operation)

* 1 potentiometer each channel

* isolated between backplane bus and load voltage

» status LED for power supply

Parameterization After Power ON the interrupts are deactivated.
The modules have are to be configured as 6ES7 332-5HD01 from
Siemens. More information can be found at chapter "Parameterization -
Basics" above.

Structure
/ g [1] LED L+
4
' ﬂ [2] flap with labeling strip
1 F S———F T 6
= Hi CHAll( |5 [3] switch: H/A
H® 3 ahel IR Manual/Automatic mode
ufes 4 =0 £
2 i) e |2 f [4] potentiometer
HO HO|| | |
a Bl [5] contact bar
b cae|| | 7
iS\ " iiHCi ¢ E_‘:' [6] flap opened with inner label
:@ i i:@ i |17
el Hao! 5__‘}
0 ol u

7-18 HB130E - SM - Rev. 10/10



Manual VIPA System 300V

Chapter 7 Analog Output Modules

Pin assignment
Status monitor

Pin  Circuit diagram LED Description
1 1 L+ DC 24V AO 4x12Bit L+ LED (green)
2 2 — A supply voltage is on
3 3Q LH A
R (@

5 CHO L =~
> G HjO!
6 OI:I =
; I8 Q = HA

8 - ®
8 9 CH1 =
9 10M, — -

10 —

11 SM332
12 11Q u %A

12 m
13 — L =~

CH2 =

CR e
15 o = HA

15 Q, &

16 16 B
17 17 CH3 B @)

18 18 My — L
20 20 ] |

M
Schematic L+
diagram A
H
\\.-' Switch
Automatic (A) / Manual (H)
Potentiometer
DAC
DAU A
Bus — Logic — X
I:{L
MX
M
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Manual operation

Potentiometer

Nominal ﬂ max.

range
Overdrive
region

min.

Channel error by
switching to
manual operation

For each channel there is a 2-pole switch with associated potentiometer on
the front side.

The operating mode automatic or manual may be toggled by the switch.

At manual operation the module issues the value at the according channel
adjusted by the potentiometer.

Depending on the switch position there is the following action:

Front switch | Description

Manual Issues at the output channel the value adjusted by the
operation potentiometer.

Note! As long as the module is supplied with DC24V,

H A in manual operation, independently of the mode of
operation of the CPU, the by potentiometer adjusted
< value is issued at the output channel.

Automatic | The channel operates as a "normal" analog output
operation | channel and can be controlled by PLC program.

HA

—

For each channel there is a potentiometer on the front side. Here you can
preset an analog value from min. up to max. of the nominal range.

If the potentiometer is turned in the clockwise direction beyond the max.
position, then the overdrive region is reached. Hardware conditionally an
exact marking of the ranges is not possible.

As soon as you turn the switch into position "H" (manual operation), the
value adjusted by the potentiometer is issued at the according output
channel.

Depending on the module there are the following ranges:

Order no. Nominal range (min. ... max.) | max. overdrive region
VIPA 332-5HD50 | 4...20mA ca. 24mA
VIPA 332-5HD60 |0...10V ca. 12V

The switch to manual operation is interpreted as a channel error. The
appropriate bit for channel errors in byte 7 of the diagnostics record set 1 is
set.

An Interrupty,ing is only possible if all by group diagnostics activated
switches are turned to automatic operation.

More can be found in the chapter "Diagnostics" above.

Danger!

With the modules you can cause a jump in the analog value by means of
the switch, independently of the CPU operation mode, as long as the
module is power supplied. This could lead to material damage or personal
injury!

7-20
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Technical data

Module name

VIPA 332-5HD50 | VIPA 332-5HD60

Dimensions and Weight

Dimensions (WxHxD in mm) 40x125x120mm
Weight 200g

Data for Specific Module

Number of inputs 4
Length of cable: shielded 200m

Programming specifications

to configure as 6ES7 332-5HD01-0AB0

Output data

8byte (1word each channel)

Parameter data 16byte
Diagnostics data 16byte
Voltages, Currents, Potentials
Rated load voltage L+ DC 24V

- Reverse polarity protection yes
Isolation

- between channels and backplane bus yes

- between channels and power supply yes

of the electronics
- between channels no
- between channels and load yes

voltage L+

Permitted potential difference
- between Mana and Minrernac(Uiso)

DC 75V / AC 60V

Isolation tested with

DC 500V

Current consumption
- from the backplane bus
- from power supply L+ (no load)

80mA
130mA

Power dissipation of the module

3.5W

Analog value generation

Resolution (incl. sign)
0..10V
4 ...20mA

12Bit
12Bit

Cycle time (all channels)

0.5ms

Settling time
- resistive load
- capacitive load
- inductive load

0.5ms

0.5ms -

Suppression of interference, Limits of error

Crosstalk between the outputs |

> 40dB

Operational limit (in the entire temperature range, with reference to the output range)

Range Tolerance Range Tolerance
- Voltage outputs - - 0..10V +0.4%
- Current outputs 4..20mA  +0.4%" - -
Basic error (operational limit at 25°C, referred to output range)
Range Tolerance Range Tolerance
- Voltage output - - 0..10V +0.2%
- Current output 4 ...20mA +0.2%" - -
V" The error limits were determined with a load R=10Q.
continued ...
HB130E - SM - Rev. 10/10 7-21



Chapter 7 Analog Output Modules Manual VIPA System 300V

... continue technical data 332-5HDx0

Temperature error +0.01%/K
(with reference to the output range)

Linearity error 10.15%
(with reference to the input range)

Repeatability 10.05%

(in steady state at 25°C,
referred to output range)

Output ripple; +0.05%
range 0 to 50kHz
(referred to output range)

Status, Interrupt, Diagnostics

Interrupts

- Diagnostic interrupt parameterizable
Diagnostic functions parameterizable

- Power supply LED (green)

- Diagnostic information readable possible
Substitute value can be applied yes

Data for selecting an actuator
Output range (rated values)
- Voltage - 0...10vV
- Current 4 ..20mA -
Load resistance (in the nominal range of the output)
- for voltage outputs - min. 1kQ
capacitive load - max. 1uF
- for current outputs max. 500Q -
inductive load max. 10mH -
Voltage outputs
- Short-circuit protection - yes
- Short-circuit current - 25mA
Current outputs
- No-load voltage 15V | -
Destruction limit against voltage/currents applied from outside
- Voltage at outputs to Mana max. 15V
- Current max. 25mA | max. 30mA
Connecting actuators
- for voltage output
2-conductor connection - possible
- for current output
2-conductor connection possible -
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Chapter 8 Analog In/Output Modules

Outline This chapter contains a description of the structure and the operation of the
VIPA analog infoutput modules.

Content Topic Page
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(7= =T - | 8-3
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System overview

Analog in/output
module SM 334

In the following you will get an overview over the analog input/output
modules that are available at VIPA:

Al4/AO2x12Bit
—

M334

T IT T T T TITITITT o CLITITITTITTTTT

f
4
/
Order data Type Order number Page
analog output Al 4/A0 2x12Bit VIPA 334-0KEOO 8-8
modules
Security hint
Attention!
Please regard that the module VIPA 334-O0KEOO does not have hardware
precautions against wrong parameterization. The setting of the according
measuring range is exclusively at the project engineering. At the project
engineering you should be very careful.
Please regard also that disconnecting res. connecting during operation, the
so-called "Hot Swapping", is not possible!
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General

Cables for analog
signals

Parameterization

For analog signals you should use isolated cables to reduce interference.
The cable screening should be grounded at both ends. If there are
differences in the potential between the cable ends, there may occur a
potential compensating current that could disturb the analog signals. In this
case you should ground the cable screening only at one end.

Note!
Please take always care of the correct polarity when connecting!

Please install short circuits at non-used inputs by connecting the positive
contact with the channel ground.

Please leave the output pins of not used channels disconnected and
configure the output type of the channel to "deactivated".

In this way the cycle time of the module gets shorter.

The module may be configured by means of a hardware configuration or
rather during run time by SFCs.

After PowerON, the module has the following default settings:
* Input range: Pt100 Climate (RTD-4L)
* Output range: voltage 0 ... 10V
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Analog value representation

General

As soon as a measuring value exceeds the overdrive res. underdrive
range, the following value is returned:

Measuring value > Overdrive range: 32767 (7FFFh)
Measuring value < Underdrive range:  -32768 (8000h)

At parameterization error or de-activated analog part the measuring value
32767 (7TFFFh) is returned. When leaving the defined range during analog
output OV is issued.

In the following all measuring ranges are specified, which are supported by
the analog part. With the formulas it may be converted between measuring
and analog value.

Numeric notation The analog values are represented in two’s complement format.
in Siemens
S7 format
Analog value

High byte Low byte
Bitnumber | 15|14 |13 [12[11 10| 9|8 |7 |6 [543 ]2]1]0
Resolution SG Analog value (word)
12bit + sign | SG | Relevant output value | X | X ‘ X

* The least significant irrelevant bits of the output value are marked by "X".

Sign bit (SG)

Voltage measuring

The algebraic sign bit is represented by Bit 15. Here it is essential:
Bit 15 ="0" - positive value
Bit 15 ="1" - negative value

Formulas for the conversion:

range 0 ... 10V Value = 276482 » U =Valuen—2_ U: voltage, Value: decimal value
10 27648
0..10V dez. hex. Range
> 11.759 32767 7FFFh Overflow
11.759V 32511 7EFFh Overdrive range
10V 27648 6C00h Nominal range
oV 0 0
Negative values not possible Underdrive range
8-4 HB130E - SM - Rev. 10/10
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Resistance
measurement

R-4L (0 ... 10kQ)

Resistance
thermometer
(Pt100 Climate)

Voltage output
range 0 ... 10V

Formulas for the conversion:

Value = 27648 -, R = value P99 R: resistance value, Value: decimal value
10000 27648

10kQ dez. hex. Range
11.852kQ 32767 7FFFh Overflow

32512 7F00h
11.759kQ 32511 7EFFh Overdrive range
: 27649 6CO01h
10kQ 27648 6C00h Nominal range
7.5kQ 20736 5100h
361.7mQ 1 0001h
0Q 0 0000h

Negative values physically not possible

Underdrive range

With Pt 100 the temperature is directly shown with the adjusted unit.
Here applies: 1 Digit = 0.01 temperature unit.

Pt100 Pt100 Range

in °C dec. hex. in °F dec. hex.

(1digit= (1digit=

0.01°C) 0.01°F)

>155.0 |32767 |7FFFh |>311.0 |32767 |7FFFh | Overflow

155.0 15500 | 3C8Ch [311.0  |31100 |797Ch |Overdrive

| : | : | : range

130.0  |13000 |32C8h |266.0  |26600 |67E8h | Nominal

: : : : : : range

41200 |-12000 |D120h |-184.0 |-18400 |B820h

: : : : : : Underdrive

Z I Z I Z Z range

1450 |-14500 |C75Ch |-229.0 |-22900 |A68Ch

<1450 |-32768 |8000h |<-229.0 |-32768 |8000h | Underflow

Formulas for the conversion:

Value = 276482+ U =Value3—2_ U: voltage, Value: decimal value
10 27648

0...10V dez. hex. Range

oV 32767 7FFFh Overflow

11.76V 32511 7EFFh Overdrive range

10V 27648 6CO00h Nominal range

oV 0 0

j j : Underdrive range

Y, 6912 E500h

: : : Underflow

oV -32768 8000h

HB130E - SM - Rev. 10/10
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Parameterization

Overview There are the following possibilities for parameterization:

Parameterization by hardware configuration of Siemens SIMATIC
manager or with WinPLC7 from VIPA.

Parameterization during run time by means of SFCs.

Parameterization To be compatible to the Siemens SIMATIC manager the following steps
by hardware are to be accomplished:
configuration « Start the hardware configurator from Siemens

Create a new project
Configure your CPU.

Link-up your System 300V modules in the plugged-in sequence starting
with slot 4.

Configure the analog in/output module as module from Siemens with the
order number 6ES7 334-0KE00-0ABO.

The analog modules may be found at the hardware catalog at Simatic
300 > SM-300.

If needed parameterize the CPU respectively the modules. The
parameter window appears as soon as you double click on the
according module. At this window the according parameter can be
changed.

Save your project, switch the CPU to STOP and transfer your project to
the CPU. As soon as the CPU is switched to RUN the parameters are
transferred to the connected modules.

Parameters The following parameters may be adjusted at the analog in/output module:

Starting address of the data
Input area (de-activated, integration time, measuring type/range)
Output area (de-activated, voltage output)

A closer description of the parameters may be found below.

8-6
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Parameterization
during run time
by means of

If the module gets parameters, which are not supported by the module,
these parameters are interpreted as wrong parameters and an error is
initialized via the measuring value 32767 (7FFFh).

SFCs At the parameterization, a 14byte long parameter area is set in the record
set 1. Deploying the SFCs 55, 56 and 57, you may alter parameters during
run time and transfer them to the module.

Parameter

record set 1

Byte |Bit7...Bit0
0 Bit 7 ... 0: not relevant

1

Integration time

Bit 1, 0: Channel 0 01: 16.6ms
Bit 3, 2: Channel 1 10: 20ms
Bit 5, 4: Channel 2
Bit 7, 6: Channel 3
2 Measuring channel 0
Bit 3 ... 0: Measuring range Measuring Bit7...4 Measuring Bit 3...0
Bit 7 ... 4: Measuring type type range
3 Measuring channel 1
Bit 3 ... 0: Measuring range de-activated 0000 de-activated 0000
Bit 7.... 4. Measuring type | y/gjtage 0001 0..10V 1000
4 Measuring channel 2
Bit 3 ... 0: Measuring range Resistance 0100 10kQ 1001
Bit 7 ... 4: Measuring type R-4L
5  |Measuring channel 3 Thermo- 1000 Pt100 Climate 0000
Bit 3 ... 0: Measuring range meter
Bit 7 ... 4: Measuring type RTD-4L
6 Output channel 0
Bit 3 ... 0: Output range Output Bit7...4 Output Bit 3...0
Bit 7 ... 4: Output type type range
7 Output channel 1
Bit 3 ... 0: Output range de-activated 0000 de-activated 0000
Bit 7 ... 4: Output type Voltage 0001 0..10V 1000
8 ... 13 | not relevant

Voltage measuring

via channel 2 and 3

Please regard voltage measurement is only possible by channel 2 and 3.

HB130E - SM - Rev. 10/10
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334-0KEO0O0 - Al 4/A0 2x12Bit

Order data

Description

Properties

Parameterization

Al 4/A0 2x12Bit VIPA 334-0KEO0O

There are up to 4 analog inputs and 2 analog outputs, which functions may
be parameterized by groups.

The module has to be provided with external DC 24V.

* 4 inputsin 2 groups
* 2 outputs in one group

* Measuring type parameterizable per channel
- voltage
- resistor
- temperature

» Type of output parameterizable per channel group
- voltage
» isolated between backplane bus and load voltage

After PowerON, the module has the following default settings:
* Input range: Pt100 Climate (RTD-4L)
» Output range: voltage 0 ... 10V

The module is to be configured as module from Siemens with order
number 6ES7 334-0KE0O-0ABO.

Note!
The deployment of the module at the active backplane bus is not possible!

Structure g [1] LEDs
11 — = _7ﬂ . 4 [2] flap with labeling strip
— 3———H |(|=
3 g % [3] contact bar
2 c PR
Bl [4] flap opened with
g 1 inner label
f =
) = |2
O P P A
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Pin assignment

Pin

TSSO N ORAWN =

N ) a2 @ A a a a
O © 0o NOoO O~ WDIN

Circuit diagram

334-0KE00

1 L+ DC24V
2 IC+, |
3 M+, ||
4 M %) CHO
5 M+,
6 M-, T CH1
7 IC, \
8 G+ — 8 IC+;
c ]
10 10 M+,

V) CH2 \
1 M-, 11 M-,
12 M+, 12 CH3 '
13 13 M+,
14 M-, 14 M-, ]
15 IC-, 15 1C-, || |
16 QV, 1
17 My CHO
18 QV, =+

CH1

Al4/A02x12Bit

—

LT T T T TITTITTT o CET T T T T T T T 7

X[2
3|4

VIPA 334-0KE0O

M334
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Technical data

Module name

VIPA 334-0KE00

Dimensions and weight

Dimensions W x Hx D 40x125x125
Weight ca. 200g
Data for specific Module

Number of inputs 4

- Voltage/current input
- for 4-wire resistance-type sensor

2 (voltage)
4

Number of outputs 2
Length of cable

- shielded 200m
Programming specifications
Input data 8byte (1word per channel)
Output data 4byte (1word per channel)
Parameter data 14byte
Diagnostic data -
Process interrupt data -
Voltages, Currents, Potentials
Power supply DC 24V

- Reverse polarity protection yes

Constant current for resistance-type sensor

100pA (10k) / 1.6mA (PT100)

Resistance input 7.0V
Isolation

- between channels and backplane bus yes

- between channels and yes

power supply of the electronics

- between channels no
Permitted potential difference

- between the inputs (Ucw) DC 13V

- between MANA and MINTERN(UISO) DC 75V / AC 60V
Insulation tested with DC 500V
Current consumption

- from the backplane bus (5V) 90mA

- from supply voltage L+ (DC 24V) 50mA
Power dissipation of the module 2.0W
Analog value generation of the inputs
Measuring principle Sigma-delta
Integration time-/Conversion time/Resolution (per Channel)

- parameterizable yes

- basic conversion time 72ms

- resolution (incl. overrange) 12bit

- Noise suppression for 50Hz/60Hz

frequency f1 in Hz

Basic execution time nx72ms
Smoothing of the measured values none

continued ...
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... continue

Analog value generation of the outputs

Resolution

- Voltage 0...10V 12bit
Conversion time (per channel) 0.5ms
Settling time
- for resistive load 0.8ms
- for capacitive load 0.8ms
Suppression of interference, Limits of error of the inputs
Noise suppression for f=n x (f1 £1%) (f1= interference frequency, n=1,2,...)
- Common mode interference (Ugy < 13V) > 80dB
- Series mode noise > 80dB
(peak value of noise < Nominal value of
input range)
Crosstalk between the inputs > 50dB
Optional limit (in the entire temperature range, with reference to the input range)
- Voltage input 0...10vV 10.2%
- Resistors 0...10kQ 10.8%
- Resistance thermometer Pt100 Climate 10.7%
Basic error (operational limit at 25°C, referred to input range)
- Voltage 0...10vV 10.1%
- Resistors 0...10kQ 10.5%
- Resistance thermometer Pt100 Climate 10.3%

Temperature error 10.01%/K
(with reference to the input range)

Linearity error +0.005%
(with reference to the input range)

Repeatability +0.05%
(in steady state at 25°C, referred to input range)

Suppression of interference, Limits of error of the outputs

Crosstalk between outputs | > 40dB

Operational limit (in the entire temperature range, with reference of the output range)

- Voltage 0...10V 10.2%
Basic error (Operational limit, at 25°C, with reference of the output range)

- Voltage 0...10V 10.1%
Temperature error 10.005%/K
(with reference to the output range)
Linearity error 10.1%
(with reference to the output range)
Repeatability (in steady state at 25°C, (with +0.05%
reference to the output range)
Output ripple; Range 0 to 50kHz (with reference +0.05%
to the output range)
Status, Interrupt, Diagnostics
Interrupts none
Diagnostics functions none
Substitute value supported none

continued ...
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Data for selecting a sensor

Input range (rated values)/input resistance
- Voltage
- Resistors
- Resistance thermometer

Input range
0...10V
0...10kQ

Pt100

Input resistance
100kQ
10MQ
10MQ

Maximum input voltage for voltage input
(destruction limit)

30V

Connection of the sensor
- for measuring voltage
- for measuring resistance
as 2-conductor connection
as 3-conductor connection
as 4-conductor connection

possible

possible
possible
possible

Characteristic linearization
- for resistance thermometer

Pt100 Climate

Temperature compensation no
Technical unit for temperature measurement °C
Data for selecting an actuator
Output ranges (rated values)

- Voltages 0..10V
Load resistance
(in the nominal range of the outputs)

- for voltage outputs min. 1kQ

capacitive load max. 1uF

Voltage outputs

- Short-circuit protection yes

- Short-circuit current max. 20mA

Destruction limit against voltages/currents
- Voltages at outputs to Mana

max. 16V (30V for 10s)

- Current not possible
Connection of actuators
- for voltage output
2-conductor connection possible
4-conductor connection not possible

8-12
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