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i B & R GENERAL INFORMATION

@ AUTOMATION SYSTEM
L) PRODUCT RANGE

GENERAL INFORMATION

This catalog should give you an overview of the B&R product range which
includes PLC systems, visualization devices, industrial networks, communica-
tion software and industrial computers.

The products described in this catalog are divided into seven main chapters
which are labeled from A to G. The seven chapters are:

A PLC Systems

B Visualizations

C Industrial Networks & Communication
D Industrial Computers

E Accessories

F  Documentation

G

Sales and Support

The pages that belong to a chapter are marked with a colored bar. The colored
bar can be seen from the edge of the catalog.

Most of the chapters are separated into sections. The sections are numbered.
For example, the chapter B "Visualization" contains following sections:

1 System Selection

2 Operator Panel Visualization
3 Semigraphic Visualization

4 Full Graphic Visualization

The table of contents on pages 2 and 3 contain a list of allmain chapters and their
sections. The main chapter and section description can be found on the top of
each page. Additionally, a pictograph can be found on the top outside edge
which corresponds to the respective chapter. This should allow you to quickly
find the chapter that you need.

Example
Section"Operator Panel Visualization" can be found in chapterB "Visualization".

Itisthe second section(2). The chapteris labeledB2. These labels can be found
on all pages of the respective section:

VISUALISIERUNG
VISUALISIERUNG MIT BEDIENTABLEAUS

a ... Section Description d ... Section Number
b ... Chapter Description e ... Pictograph
c ... Chapter Label

A detailed table of contents can be found at the beginning of each chapter that
contains the products described in that section.

An index and model number index can be found at the end of the catalog. The
index refers to important key words in the text.
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GENERAL INFORMATION

The PLC serves as the foundation of an automation system. All process or
machine level information passes through the PLC. The efficiency and the
reliability of the entire system depends directly on the efficiency and reliability
of the PLC.

B&R has used this knowledge to produce a philosophy based on three criteria:
e  Functionality

e Reliability
e  Operation Security

FUNCTIONALITY

Functionality is the ability of PLC systems to accomplish specific tasks. Such as:

- Logic Control

- Positioning

- Visualization

- Communication

- Data Acquisition, Storage and Management

A PLC system not only needs to be able to solve all current automation tasks,
but it also must provide enough reserve efficiency for future expansion.

A PLC system with only one processor has two technological limitations to it's
efficiency:

- Limited application program execution speed
- Limited program memory

In practice, such a system can usually only accomplish part of the required tasks
and will not allow subsequent function extensions.

The modular concept of B&R PLC systems guarantees that your resources are
never completely used. The efficiency of the entire system can be extended at
any time with parallel processors. The network capability of all B&R PLC
systems enables the formation of distributed PLC groups.

RELIABILITY

The functionality describes only the basic abilities of a PLC system to complete
tasks. Reliability is the ability of a PLC system to complete these tasks
continually over a long period of time.

Reliability is always a limited value because the occurrence of errors can never
be completely excluded. One measurement of reliability is the failure rate. The
following diagram shows the development of the failure rate over a period of
time:

ot A ; FR ... FailureRate

t ... Time

Early ' Random " Wear-out !

Failure Failure Failure
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Early Failure The early failure phase is caused by material and production defects
andis distinguished by a comparatively steep decreasing failure rate
during the first operating period. This phase can be eliminated before
delivery by testing for several days atincreasing operating tempera-
tures.

Random Failure The random failure phase is marked by a small, relatively constant
failure rate.

Wear-out Failure The failure rate increases in the wear-out phase and is equivalent to
the end of serviceability. This occurs with electronic controls after a
very long period of time (decades).

Once made aware of these facts, the question of how to put these failure rates
intorelation often arises, especially with random failures. Procedures have been
developedin orderto establish the expected durability of electronic devices. The
"meantime-between-failure” - (MTBF) is basically determined from experience.
For a certain observation period, the number of failed units is compared with the
sum of the operating times of all delivered units. The observation time must be
very long in order to achieve relevant results with this procedure. Different
methods for establishing MTBF rates are usually expensive and do not produce
reliable results. Therefore, the MTBF indications are theoretical and can only be
applied limitedly in reality.

B&R Systems are Reliable:

- AllB&R components are developed, manufactured and tested. Utili-
zation of high quality components, precise control of received prod-
ucts, visual check of allmanufacturing steps, computer supported rack
testing and 48 hour function test atincreased operating temperatures
in a controlled climate are part of the B&R quality control process.

- Anew B&R product is only put on the market after it is thoroughly
tested.

- PLC reliability within a system is usually overemphasized during the
overall evaluation of the reliability of a machine/device. Statistics have
proven that only about 5 % of all errors in PLC controlled machines or
devices are caused by the PLC. 95 % of the errors emerge from
signalling devices, drives, wiring positioning devices etc.

OPERATING SECURITY

Errors in operation cannot be 100% excluded despite the measures mentioned
above for achieving maximum reliability. A PLC system is "operation secure" if
eventual hardware or software errors do not create a machine/device failure,
which could possibly cause personal injury or damage. Errors must be recog-
nized immediately and the system must react correspondingly.

All B&R PLC systems have extensive security and diagnosis functions which
quickly and reliably detect hardware errors as well as software errors and bring
the system to a safe operation mode in case of a defect. If an error occurs, all
system outputs are set to a secure operating state, i.e. digital outputs are reset
(log. 0), analog outputs are reset to 0 V or 0 mA.

Diagnostic functions can be grouped as:
- Hardware controlled diagnosis functions

- Hardware/software controlled diagnosis functions
- Software controlled diagnosis functions
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Hardware Controlled Security and Diagnosis Functions

Hardware controlled security and diagnosis functions are still effective in case
of a complete failure of the CPU module.

The hardware watchdog s a protection function that brings the
system to a secure operating mode in case of complete failure
of the PLC processor or other components required for the
operation of the PLC.

Hardware Watchdog

Hardware Reset All outputs of the PLC system are reset if an error occurs. This
guarantees that a safe operating mode is achieved in case of

a complete CPU breakdown.

Thereadyrelay provides a contactthatis only closedifthe PLC
is functioning correctly. Any hardware or software errors cause
this relay to be released. The ready relay represents an
additional security function when wired correctly.

Ready Relay

Hardware/Software Controlled Security and Diagnosis Functions

For these functions, the fault testing is executed by the software on the
appropriate hardware.

The PLC busis constantly monitored. Short circuits on the bus
caused by defects or conductive pollution are immediately
detected.

Bus Monitoring

MULTICONTROL systems expansion racks are also con-
stantly tested. Adefectin an expansion rack oronaconnection
to an expansion rack such as a bus error will be detected.

Expansion Test

Software Controlled Security and Diagnosis Functions

The sense of software controlled diagnosis functions often comes into question
since the proper operation of the CPU and the power supply module must be
taken for granted. As described previously in the "Reliability" section, only 5 %
ofallerrorsin PLC controlled machines or devices are caused by the PLC itself.
A closerlook at the statistics of these PLC errors shows that approx. 10 % of the
errors occur in the CPU or in the power supply module. The other 90 % occur
in the other PLC components. That means the CPU and the power supply
modules are some of the most reliable components of a PLC system. Therefore,
it makes sense to place security and diagnosis functions in these components.

Application Program
Checksum

The checksum of an application program is constantly
monitored for defects in the application program memory.

Software Watchdog
(Runtime Monitoring)

All B&R PLC systems provide a software watchdog, that
checks the maximum permissible program scan time. The
software watchdog recognizes a runtime error and executes a
software reset if a program scan is not completed after a
defined period of time (e.g. 100 msec). Endless loops are
detected in an application program in this way.

Trap Error Detection If the processor encounters an unknown command when the
application program is being executed, a trap error occurs.
Trap errors are often caused by software errors in indexed
jump instructions.

Stack Pointer Test The system stack memory is checked at the end of every
program scan to find software errors such as a subroutine that
is not terminated with RTS or errors caused by using the
system stack memory as data memory.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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The following table shows an overview of the B&R security and diagnosis
functions:

o |

= g
g 3 =
=
£ = - a —
Function 8 = s = =
Hardware Watchdog . . . . .
Hardware Reset . . . . .

Ready Relay . .

Bus Monitoring . . .
Expansion Test .
Checksum Test ° . . . .
Software Watchdog . . . . .
Trap Error Detection . . . . .
Stack Pointer Test . ) . . .

SYSTEM SELECTION

Toselectthe mostappropriate PLC system, agood knowledge of the application
is required. The following should be known:

How many digital inputs/outputs are to be processed?

How many analog inputs/outputs are to be processed?

Is communication with superior/subordinate systems required?
Are visualizations required?

Is positioning required? If yes, which type?

Are PID loops required? If yes, which type?

Is data acquisition, data storage and data management required?

etc.

An overview of the PLC systems that are available is also required. This
overview must contain:

- Performance data of individual systems (processing speed, available
program and data memory, number of slots, etc.)

- Number of channels per module for digital input/output modules
- Slot restrictions (not all modules can be operated in every slot)

etc.

The overview on the following pages should help you select the most appropri-
ate PLC system for your application. Also consider the software compatibility for
all B&R PLC systems. This enables simple programming with a PC program-
ming system for all systems and allows a simple and moderate change from one
system to the next.
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COMPACT PLC

The Compact PLC is not a modular control system. However, it can be used
universally due to it's concept and functionality.

NI ) CPU CPU Type A
0
3 Processor MOTOROLA 6303
£
r ‘ & Application Program Memory 16 KByte
b (RAM/EEPROM)
max. 4.7 Kinst.
124mm (4 7/8in) Processing approx. 4 msec / K inst.
80mm (3 1/8in) Data Memory
Register (8 bit) 7168
Flag (1 bit) 800
o o C ] !
EEPROM Expansion Memory
o (for data) 16 KByte
0 00 Qo o |2 . .
1 10 O e Time/Date Real time clock
2 20 O2 2 |12
3w 30 O3 3 |12
45 4004 : 4 lg
52 50 0s [ Z
«® 60 Qe 500 3 ¢ |2
73 7007 s < 7 |l INPUTS/OUTPUTS
8 2 80 Os 202 s [P
a lole) g S| .. .
i 2 i S 6 i E Z S Digital Inputs 16 four of which can be used for counter
5 8 50 O s 1S inputs
c cO Oc c |1
A LA || < Digital Outputs 14 anaddiional relay expansion card with
F FO OSmus gy 24v PLC. | [[S 16 extra outputs can be obtained
GND 1.25 AT GND S
Q
s [ee = ||l Analog Inputs 2 0-20mA/£10V/+2.5V/KTY10
- g (16 Bit)
n _ (SRS
2 I 2| =
o 5% S| g Analog Outputs 2 0-20mA/ 10V (12 Bit)
_ B E| E
3 E| E
z S| B
= _ o~ 3
g SERIAL INTERFACES
z g IF1 RS232
2 IF2 RS232/RS485 (RS485 electrically isolated)
& B IF3 PATA (controlling MINICONTROL operator panel,
z relay expansion card),
g SSI (absolute encoder connection)
IF4 B&R On-line Interface
IF5 CAN Bus (BRCOMP2-0)
’ 3 NETWORKS / COMMUNICATION
B&R MININET YES
o o L A B&R NET2000 NO
N ARCNET NO
ETHERNET NO
CAN Bus only BRCOMP2-0
Communication Protocols YES
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MINICONTROL SYSTEM

LLLL 2L Sl FEE AN Lo Ll e vid e

CPUCP30 CP32 MEASUREMENTS
Processor MOTOROLA 6303 (CPU Type A) Measurements are given in mm. See conversion chart on the last page of the
o catalog for the corresponding measurement in inches.
Application Program Memory 16 KByte
(RAM/PROM)
max. 4.7 Kinst. ©
o % 256 S
\ QJ
Processing Time approx. 4 msec/ K inst. > —7
Data Memory S+
Register (8 bit) 7168
Flag (1 bit) 800
S
Parallel Processors NO ks
Interface TTY TTY/RS485
S
Time/Date Software clock Real time clock —
EEPROM Expansion - 32 KByte \
Memory (for data) K\

INPUTS/OUTPUTS
Digital Inputs/Outputs max. 192
Analog Inputs/Outputs max. 16

NETWORKS / COMMUNICATION

B&R MININET YES
B&R NET2000 NO
ARCNET YES
ETHERNET NO
CAN Bus NO
Communication Protocols YES
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MULTICONTROL SYSTEM

M264 SYSTEM

MIDI SYSTEM

IR AR |

CPU CPU Type A CPU Type B CPU CPU Type A CPU Type B
Processor MOTOROLA 6303 MOTOROLA 6809 Processor MOTOROLA 6303 MOTOROLA 6809
Application Program Memory 16 KByte 42 KByte Application Program Memory 16 KByte 42 KByte
(RAM/PROM) (RAM/PROM) (RAM/PROM) (RAM/PROM)
max. 4.7 Kinst. max. 42 K inst. max. 4.7 Kinst. max. 42 Kinst.
Processing Time approx. 4 msec/ K inst. approx. 2.5 msec / K inst. Processing Time approx. 4 msec/ K inst. approx. 2.5 msec /K inst.
Data Memory Data Memory
Register (8 bit) 7168 7168 Register (8 bit) 7168 7168
Flag (1 bit) 800 800 Flag (1 bit) 800 800
Time/Date Software clock Real time clock Time/Date Software clock Real time clock
Parallel Processors max. 4 max. 4 Parallel Processors max. 7 max. 7
INPUT/OUTPUT INPUT/OUTPUT
Digital Input/Output max. 264 Digital Inputs/Outputs max. 168
Analog Input/Output max. 80 Analog Inputs/Outputs max. 112
NETWORKS / COMMUNICATION NETWORKS / COMMUNICATION
B&R MININET YES B&R MININET YES
B&R NET2000 NO B&R NET2000 NO
ARCNET YES ARCNET YES
ETHERNET (SINEC H1) YES ETHERNET (SINEC H1) YES
CAN Bus YES CAN Bus YES
Communication Protocols YES Communication Protocols YES
MEASUREMENTS MEASUREMENTS

Measurements are given in mm. See conversion chart on the last page of the
catalog for the corresponding measurement in inches.

o

146.1

37.65,

18

319

Measurements are given in mm. See conversion chart on the last page of the

catalog for the corresponding measurement in inches.

146.1

37.65,

243
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MULTI SYSTEM

AL PR RT AL E LA L UL IR BTN N AR WA, .

CPU CPU Type A CPU Type B
Processor MOTOROLA 6303 MOTOROLA 6809
Application Program Memory 16 KByte 42 KByte
(RAM/PROM) (RAM/PROM)
max. 4.7 Kinst. max. 42 K inst.
Processing Time ca. 4 msec/Kinst. approx. 2.5 msec/ K inst.
Data Memory
Register (8 bit) 7168 7168
Flag (1 bit) 800 800
Time/Date Software clock Real time clock
Parallel Processors max. 16 max. 16
INPUTS/OUTPUTS
Digital Inputs/Outputs max. 1536
Analog Inputs/Outputs max. 256
NETWORKS / COMMUNICATION
B&R MININET YES
B&R NET2000 NO
ARCNET YES
ETHERNET (SINEC H1) YES
CAN Bus YES
Communication Protocols YES
MEASUREMENTS

Measurements are given in mm. See conversion chart on the last page of the
catalog for the corresponding measurement in inches.

9 446
Y~
S
N
8 S
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]
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MINICONTROL SYSTEM MULTICONTROL SYSTEM
SLOT OVERVIEW M264 SYSTEM SLOT OVERVIEW
o
mar olE| |, o
= E] Slot for Module = @ -
—g g Operation ?Eg
ol & o §§
L | (@ =]
Slot Number O[1]|2|3|4]|5
Digital Input Modules Slot Number 0O|1|2|3(4|5|6|7[8|9]|A
Digital Output Modules | 1) | 1) Digital /0 Modules
Analog I/0 Modules Analog I/0 Modules
Interface Modules Interface Modules
Positioning Modules Positioning Modules
Visualization Conn. Network Modules
Parallel Processors
Network Proc. NP02

MODULE OVERVIEW /O MODULES MODULE OVERVIEW /0 MODULES
DIGITAL I/O MODULES Slot 012345 DIGITAL I/O MODULES Slot1 0123456789A
E16A  16inputs 24 VDC eeco o0 E161  16inputs 24 VDC/AC 6000000000C
MAEA  8inputs 24 VDC, E162  16inputs 220 VAC 0000000000C
A R LA feeece E163  16inputs 24 VDC 50000000000
MAEB 16 inputs 24 VDC,
16 transistor outputs 24 VDC /0,5 A eeco e 1164 16 inputs 120 VAC cececccccce
A12A  12relay outputs 220 VAC /2 A YDeewee E243  24inputs 24 VDC seccccccece
A12B 12 transistor outputs 24 VDC /0,5 A 9906000 A161 16 relay outputs 220 VAC /2 A cecoscssnss
A12C 12 transistor outputs 24 VDC /2 A ) )egeoe e A162 16 transistor outputs 24 VDC /2 A cecccccccce
A163 16 relay outputs 220 VAC /2 A EEEEEEEEEX
A115 16 transistor outputs 24 VDC /0.5 A cecccccccce
ANALOG I/0 MODULES Slot 012345 A244 24 transistor outputs 24 VDC /0.5 A csesescssns
PEA4  4inputs 0-10V/0-20 mA (10 Bit) L AM21  12triac outputs 220 VAC /2 A cesecccssne
PEA8  4inputs 0-10V/0-20 mA (10 Bit), 0125  12triac outputs 120 VAC /2 A 50000000000
4 outputs 0- 10V /0 - 20 mA (8 Bit) oo
PT41 4 inputs for PT100 temp. (10 Bit, 3 or 4 conductor) L)
PTA2 2 inputs for PT100 temp. sensors (10 Bit, 3 conductor), ANALOG I/0 MODULES Slot 01234567809A
ACLBY- YL ° e PE42  4inputs 0-10V/0-20 mA (10 Bit, 12 Bit ceeen
PTES ?N'I"Cpr”hf;‘;g:‘(egac'jm;;tﬁi%T)V 1681t - PES2  8inputs 0~ 10V/0-20 mA (10 Bit, 12 Bif ceees
PTES  8inputs for KTY10 temp. sensors (16 Bit) oo A3 Bl - IO Ss i (DI seee
PRTA  4inputs 0-10V/0 - 20 mA (10 Bif) ) RELE Lﬁg‘/’ﬁg i11605\;€1;0-50 AU i

PTES 8 inputs for FeCuNi and NiCrNi temp. sensors cee e

PT81 8 inputs for PT100 temp. sensors R
PA42 4 outputs 10 V /0 - 20 mA (11, 13 Bit) cec e
PA81 8 outputs £10 /0 - 20 mA (11, 13 Bit) cec e

" The digital output modules A12A, A12B and A12C can also be operated in slots 0 and 1 in base unit A.

2 The analog input module PRTA can also be operated in slot 1, if slot 2 is not being used.
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SLOTS AND MODULES

PLC SYSTEM
SYSTEM SELECTION U
MIDI SYSTEM SLOT OVERVIEW MULTI SYSTEM SLOT OVERVIEW
g‘sizrguy ole & % @ © Slot for Module O % é O
i % Operation 2 g £
g |5 213
off € o of & |2 o
ol
Slot Number 112134567 Slot Number O|1|2|3(4|5|6|7|8|9|A|B|C|D|E|F
Digital /0 Modules Digital 1O Modules
Analog 10 Modules Analog I/0 Modules
Interface Modules Interface Modules
Positioning Modules fostonnolhicdlics
Ty S—— Parallel Processors
Network Modules
Network Modules
MODULE OVERVIEW I/O MODULES MODULE OVERVIEW /O MODULES
DIGITAL I/O MODULES Slot 01234567 DIGITAL I/O MODULES Slot 01234567 89ABCDEF
E161 16 inputs 24 VDC/AC Deeoeesee E161 16 inputs 24 VDC/AC eeccccccccccccce
E162 16 inputs 220 VAC Deeeeesce E162 16 inputs 220 VAC eeecccscccscccns
E163 16 inputs 24 VDC Desesece E163 16 inputs 24 VDC ccecscccccccccoe
1164 16 inputs 120 VAC Deeescesce 1164 16 inputs 120 VAC ccececscssscccns
E243 24 inputs 24 VDC Deeoeesose E243 24 inputs 24 VDC ecececccccccecoe
A161 16 relay outputs 220 VAC /2 A Deeoeesee A161 16 relay outputs 220 VAC /2 A eeccccccccccccce
A162 16 transistor outputs 24 VDC /2 A Deeeescse A162 16 transistor outputs 24 VDC /2 A eeecccscccscccns
A163 16 relay outputs 220 VAC /2 A Desesece A163 16 relay outputs 220 VAC /2 A ccecscccccccccoe
A115 16 transistor outputs 24 VDC /0.5 A Deeeesse A115 16 transistor outputs 24 VDC /0,5 A ceecscecscecscee
A244 24 transistor outputs 24 VDC /0.5 A Deeseesce A244 24 transistor outputs 24 VDC /0,5 A ececscsccscceces
A121 12 triac outputs 220 VAC /2 A Neesesosce A121 12 triac outputs 220 VAC /2 A ccececccccccccee
0125 12 triac outputs 120 VAC /2 A Deeeescse 0125 12 triac outputs 120 VAC /2 A eeecccscccscccns
ANALOG I/0O MODULES Slot 01234567 ANALOG I/O MODULES Slot 01234567 89ABCDEF
PE42 4inputs 0- 10 V /0 - 20 mA (10 Bit, 12 Bit) Deeoeesese PE42 4 inputs 0- 10 V/0 - 20 mA (10 Bit, 12 Bit) eeececccccscccee
PE82 8inputs 0-10V/0 - 20 mA (10 Bit, 12 Bit) Desesesce PE82 8inputs 0- 10 V/0 - 20 mA (10 Bit, 12 Bit) ccececccccccccee
PE84 8inputs 0- 10V /0 - 25 mA (16 Bit) Jeeseess PE84 8inputs 0- 10V /0 - 25 mA (16 Bit) eeecccccccccccee
PE16 16 inputs 0- 10V /0 - 50 mA / PT100 / PE16 16 inputs 0- 10V /0 - 50 mA / PT100/
NTC /PTC (16 Bit) Deeesscs NTC /PTC (16 Bit) ceececcccccscocee
PTE8 8 inputs for FeCuNi and NiCrNi temp. sensors Deeeessese PTES 8 inputs for FeCuNi and NiCrNi temp. sensors sececsssecececee
PT81 8 inputs for PT100 temp. sensors Desesesce PT81 8 inputs for PT100 temp. sensors ccececccccccccee
PA42 4 outputs £10 V /0 - 20 mA (11, 13 Bit) Deeessese PA42 4 outputs £10 V /0 - 20 mA (11, 13 Bit) eeecccccccscccne
PA81 8 outputs +10V/0-20 mA (11, 13 Bit) Deeoeesose PA81 8 outputs £10 /0 -20 mA (11, 13 Bit) ecececccccccccne
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GENERAL INFORMATION, ACCESSORIES,
TECHNICALDATA

PLC-SYSTEM
B&R COMPACT PLC

GENERAL INFORMATION TERMINAL BLOCKS

A PHOENIX terminal block set can be ordered as an accessory (BRTB0218-0).
The Compact PLC is in the same category as the MINICONTROL. It was

developed to be 100% software compatible to MINICONTROL. If you need to Pieces Terminal Block
change to MINICONTROL because of advanced requirements, the work you P 8 pin
have accomplished concerning software will not be lost. 2 10 pin

Even though it is not modular, the Compact PLC is able to be used universally
because of it's concept and design.

Features - Digital inputs/outputs TECHNICAL DATA
- Relay expansion card
- Analog inputs (voltage, current and temperature)

- Analog outputs (voltage and current) Processor 6303
- Event coqnter Processing Time approx. 4 msec / K instructions
- Interrupt input
- Reference input Application Program Memory 16 KBytes RAM/EEPROM
- Channel A and B for positioning tasks
- 2 serial interfaces Expansion Memory 16 KBytes EEPROM (for data)
- CAN Bus (BRCOMP2-0)
- B&R standard PATA interface (for MINICONTROL Stas LED red
oper_ator panel) X Number of Registers 7168
- SSlinterface for connection of absolute encoders Remnant 7148
- B&R on-line interface Non-remnant 20
- 16 KBytes EEPROM application memory
- 16 KBytes additional EEPROM Number of Flags 800
- RS485 network (B&R MININET) Egnm_'r‘:r:‘nam ggg
- Operator panels:  MINICONTROL operator panel
Compact MMI P120 and MMI P121 Time/Date Real time Clock
Other products from the
PANELWARE family Software Timer 64
The controller is described in detail in the "B&R Compact PLC User's Manual” Cllegk Fulz=s 1 e, 100 rsas, i 826, A0 ese
(MABRCOMP1-E). Digital Inputs 16
of which 4 can be used as counter inputs
ORDER INFORMATION Digital Outputs 14
Compact PLC with 6303 processor, 16 KBytes application memory, approx. 4 msec / K instructions, Analog Inputs 2
16 digital inputs, 14 digital outputs, 2 analog inputs, 2 analog outputs, channel A and B
for positioning tasks, reference input, event counter, interrupt input, B&R on-line interface, Analog Outputs 2

RS232 interface (not electrically isolated), RS232/RS485 interface (RS485 electrically isolated),

PATA interface Serial Interfaces

} IF1 RS232
without CAN Bus BRCOMP1-0 IF2 RS232/RS485 (RS485 electrically isolated)
with CAN Bus BRCOMP2-0 IF3 PATA (MINICONTROL operator panel,

relay expansion card),
SSI (connecting absolute encoders)

IF4 B&R on-line interface
IF5 CAN Bus (BRCOMP2-0)
ACCESSORIES CAN Bus only BRCOMP2-0
Supply Voltage 24 VDC +25 %

RELAY EXPANSION CARD
Max. Power Consumption
without Operator Panels

Arelay expansion card can be obtained for the Compact PLC. Itis described at Y B

the end of section A2 "B&R Compact PLC". at 24V 6.5 W
at30Vv 7.5W
Order Information
16 relay outputs in 8 groups (2 x 4, 2 x 2 outputs, 4 x 1 output), IRIES TAZSAEDY
switching current max. 3 A per output / 6 A per group,
switching voltage 240 VAC / 30 VDC, status LED BRADREL1-0 Swiiiee a e Wik V=S
Battery Monitor YES
Operating Temperature 5to55°C
STANDARD SOFTWARE . - .
Relative Humidity 30 - 95 % non-condensing

A diskette with the most important standard software is put together especially

for the Compact PLC. The following software is saved on the diskette:
NETWORKS / COMMUNICATION

- General Utilities (Standard Software Package 1) B&R MININET YES
- Operator Panel Software B&R NET2000 NO
- B&R MININET ARCNET NO
ETHERNET NO
Model Number CAN Bus only BRCOMP2-0
@ane SWSPSBRC01-0 From Other Manufacturers YES
English SWPLCBRC01-0

Also see section C "Industrial Networks and Communication".
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GENERAL INFORMATION, ACCESSORIES,

TECHNICALDATA
PLC-SYSTEM

B&R COMPACT PLC

MEASUREMENTS

INSTALLATION GUIDELINES
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RELAY EXPANSION CARD

A relay expansion card can be obtained for the Compact PLC. The measure-
ments can be found at the end of section A2 "B&R Compact PLC".

AUTOMATION SYSTEM PRODUCT RANGE CATALOG, EDITION 9/95

The Compact PLC can be mounted either horizontally or vertically. When
mounting itvertically, make sure that the digital inputs/outputs groups are facing
the upwards. The distance to the neighboring module caused by the fastening
bracket is enough to ensure sufficient air circulation.

The area below the Compact PLC is to be kept below the maximum operating
temperature of 55 °C. A fan is not required to cool the unit.

Make sure that devices that create heavy electromagnetic disturbances (e.g.
frequency converter, transformer, motor controller etc.) are at a sufficient
distance. The distance from these devices to the PLC should be as large as
possible. If necessary, they are to be separated with a magnetic shielding
partition (VACOPERM? 70).

MOUNTING

Two Possibilities
- directly on the back panel of the enclosure
- on mounting rail

Directly on the Back Panel of the Enclosure

The chassis is to be screwed onto the back panel of the enclosure with the four
mounting holes making sure there is good contact with the back panel.

M5 screws are to be used (distance between holes: 80 * 270 mm).

On Mounting Rail

In order to mount the chassis on mounting rail (DIN EN 50022-35), the two
accompanying mounting rail fasteners (type: KSA10) mustbe screwed onto the
Compact PLC.

Pre-bored holes for installing
the mounting rail fasteners

/ \
7\

[CEEaNen
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INSTALLATION, WIRING

PLC-SYSTEM

B&R COMPACT PLC

Install relay expansion card on the mounting rail. The mounting rail must be
grounded!

Install a grounding clamp left and right of the relay expansion card. Ground the

relay expansion card with the blade terminal provided.

Blade Terminal for
Ground Connection

0 00 Oo o |2
1 1O O1 1 %
2 20 O2 2 [|@
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4% 40 O+ g 4 | |2
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Blade Terminal for
Ground Connection
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WIRING

Only copper wires with a cross section of max. 2.5 mm? (AWG12) and at least
0.14 mm? (AWG26) may be connected to the terminal blocks. Aluminum wire
may not be used.

Allowable Wire Cross Sections

Connecting digital I/0 typ. 0.75 mm?
max. 2.5 mm?
Connecting analog I/0 min. 0.14 mm?
max. 2.5 mm?
Interface cable TTY/RS485 0.5 mn? for D type connections
0.5 to 2.5 mm? for screw terminals
Interface cable RS232 min. 0.14 mm?

max. 0.5 mm? for D type connections
max. 2.5 mn? for screw terminals

Cable Types / Cable Duct
Fundamentally, there are three different types of cables:

- Interface cables and analog or counter signal cables. These cables are
shielded.

- Connections used for digital inputs.
- Connection used for digital outputs.

These three types of cables should be separated. That means that running
cables of different types parallel to each other should be avoided. If cables of
differenttypes mustbe runin the same cable duct, they should be separated with
agrounded metallic partition. Optimally, the three types of cables should be run
in their own cable ducts that are separated sufficiently or shielded from each
other with a partition:

CICITNG:

PEDY

E
v

%OOOOOO OOOOOOO%
0000000000000

N A

Shielded Cable (analog I/0,
interface cable)

Digital Output
Connections

Digital Input

Connections Partition (metallic, grounded)
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GROUNDING, SHIELDING,

PROTECTION CIRCUIT
PLC-SYSTEM

B&R COMPACT PLC

GROUNDING / SHIELDING

PROTECTIVE ELEMENTS

In most applications, PLCs are installed in cabinets along with electromagnetic
switching devices (relays, contactors), transformers, motor controllers, fre-
quency converters, etc... As a consequence, the equipment is exposed to
electromagnetic disturbances of various types. Although these disturbances
can not generally be prevented, appropriate grounding, shielding and other
protective steps can prevent negative effects on the PLC. These protective
stepsinclude control cabinetgrounding, module grounding, cable shield ground-
ing, protective elements for electromagnetic switching devices, correctwiring as
well as consideration of cable types and their cross sections.

Basically grounding has two different functions:

- Protective grounding
- Surge protective grounding to prevent electromagnetic disturbances.

Protective Grounding:

Protective grounding is required for any device with a conductive housing where
a high voltage can occur. If a defect causes contact between a high voltage line
and the housing, the protective ground cable will generate a short circuit to
ground and the power supply will be broken by the appropriate safety device.
Protective grounding is required in most countries by statutory regulation (e.g.
UL, CSA, VDE).

Surge Protective Grounding to prevent electromagnetic disturbances:

In order to prevent limitation of the PLC’s functionality due to electromagnetic
disturbances, cable shields are grounded (see section "Cable Shielding).

CABLE SHIELD GROUNDING

The following connections have to be made with shielded cables:

- analog 1/0
- interface cables
- encoder cables

Grounding the Compact PLC is done with metal screws or metallic plug
housings. That way the disturbances from the cable shield will be grounded to
the housing of the Compact PLC.

The shield is to be connected directly to the plug housing.

Cable Shield is
Connected with
Cable Clamp and Housing

If the potential difference between the PLC and the connected elements
generate transient currents in the cable shield, the following steps are to be
taken: The cable shield is separated and bridged by a high quality capacitor
(ceramic or foil capacitor with at least 47 nF and low impedance at high
frequency) .

AUTOMATION SYSTEM PRODUCT RANGE CATALOG, EDITION 9/95

External protective elements are generally required for the relay expansion card
and can be required under certain circumstances for transistor outputs (see
"B&R Compact PLC User's Manual").

Protective elements can be installed either on the load to be switched, on the
output module, or on terminals between. Most manufacturers of relays and
solenoids offer protective elements for the respective devices.

The following components can be used:

- RC elements: Can be used for AC and DC 1)

- Varistors: these are usually used for AC. Since varistors wear out,
the use of RC combinations is preferred.

- Diodes: these are used for DC only.
- Diodes/Z Diodes: these are used for DC only. This type of protective

element permits shorter cutoff times. Are used especially for
transistor outputs .

STORAGE TEMPERATURES

The Compact PLC is to be stored in a temperature range from 0 to +60 °C.

ELECTROSTATIC DISCHARGE

The Compact PLC contains highly integrated CMOS components that are
sensitive to electrostatic discharge. Before handling the unit with an open
housing cover (e.g. changing battery), the user needs to be electrostatically
discharged by touching grounded metal.

" Typical values for RC elements (10 W inductive load) are: 22 Q/250 nF at 24 VDC/AC or 220 Q/1 pF at
20 VAC.
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CPU

PLC-SYSTEM

B&R COMPACT PLC

CPU

TECHNICAL DATA
Processor

MOTOROLA 6303

Processing Time approx. 4 msec / K instructions

Number of Registers 7168
Remanent 7148
Non-remanent 20
Number of Flags 800
Remanent 300
Non-remanent 500
Time/Date Real Time Clock
Software Timer 64
Clock Pulses 10 msec, 100 msec, 1 sec, 10 sec

ON-LINE INTERFACE

The Compact PLC uses an on-line interface for the communication with the
programming device. The on-line interface is a TTY interface with 62.5 kBaud
that is used for the on-line operation with the programming device.

PIN ASSIGNMENTS Pin Assignment
. 1 TXD
) 7 DGy 2 Reserved
(M) 3 RXD Ret
1 4 Reset Ret
S~ 5 Reserved
6 TXD Ret
7 RXD
Y 8 Reset
® 9 Reserved
On-line Cable for On-line Interface Programming PC Bus Type/Port
BRKAOL-0 BRIFPC-0 IBM AT Compatible PCs ISA (PC/AT)
BRKAOL5-1 Notebooks CENTRONICS

INSTRUCTION SET

A 6303 processor is used as the CPU of the Compact PLC. That is the same
processor that is used as the MINICONTROL CPU.

If you need to change to the next higher controller system because of advanced
requirements, the work you have accomplished concerning software will not be
lost.

DATA MEMORY

Flags (1 bit) and registers (8 bit) have distinctive characteristics. The contents
of remanentmemory remainsintactwhenthe PLC is turned off (backup battery).
Non-remanent memory is automatically erased when the unit is turned on
(power-on).

Registers
total 7168
remanent 7148
Flags
total 800
remanent 300

28

MATHEMATICS ROUTINES

The CPU of the Compact PLC is standardly equipped with fast floating point
mathematics routines. In addition to the basic functions such as addition,
subtraction, multiplication, division and square root, many conversion and utility
programs are provided. The standard 4 byte IEEE format is used to represent
numbers. The mathematics routines can be used in the ladder diagram
(standard function blocks) and in STL programs.

FIRST SCAN FLAG

The first scan flag is a flag (R 0899 and T D64) that is set to 1 automatically by
the operating system during the first program cycle, otherwise this flag is 0. The
firstscan flag is used for programinitialization. In ladder diagrams, the first scan
flag is connected to the enable input of function blocks that are only to be
executed once during the first program cycle.

TIME CYCLES, TIME PULSES, SOFTWARE TIMERS

Time cycles are flags that provide an on/off signal. Time pulses are flags thatare
set to 1 for defined time intervals for the duration of one program cycle.

Lt t t
Time Cycle Time Pulse

Software timers are flags that function as delays. The delay time is definable by
the user.

The CPU of the Compact PLC has four time cycles and four time pulses
(10 msec, 100 msec, 1 secand 10 sec each) aswellas over 64 software timers.

REAL TIME CLOCK

The CPU of the Compact PLC has a time and date function:

Type Real time clock
Nonvolatile YES

Time Hour, min., sec., 1/100 sec.
Date Day, month, year, weekday

SAFETY AND DIAGNOSIS FUNCTIONS

The CPU of the Compact PLC is equipped with extensive safety and diagnosis
functions. A software watchdog s provided. The CP32 CPU also has ahardware
watchdog thatis able to put the system in a safe operation mode, evenifthe CPU
fails.

An overview of the safety and diagnosis functions can be found in section
"Al - System Selection”.

Software Watchdog YES
Hardware Watchdog YES
Application Program Test at Power-on YES
Hardware Reset YES
Trap Error Detection YES
Stack Pointer Test YES
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POWER-ON SEQUENCE

The CPU of the Compact PLC has the following power-on sequence:

PLC is
Turned On

Status LED
On

STOP

PD

Connected
?

Copy PROM
to RAM
Status LED Status LED
Off is Blinking
START
STOP

(in PROM)
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CPU,

DIGITAL INPUTS

PLC-SYSTEM
B&R COMPACT PLC

DIGITAL INPUTS

The digital inputs convert the process binary signals to the binary values 0 and

1. The states of the inputs are shown on green LEDs.

The Compact PLC is equipped 16 digital inputs (1 040 - | 04F). The inputs

1 04C - | 04F can also be used for special applications:

- Event Counter

- Interrupt Input

- Reference Input

- Channel A and B for Positioning Applications

TECHNICAL DATA

Amount 16
Type Type 1 according to IEC 1131-2
Status Display 16 green LEDs
Electrical Isolation
Input » PLC NO
Input « Input NO
Input Voltage
minimum 15VDC
nominal 24 VDC
maximum 30 VDC
Input Resistance 4kQ
Switching Threshold
log.0 - 1 min. 15 VDC
log. 1~ 0 max. 5 VDC
Input Current at 24 VDC approx. 5 mA

18 V: max. 4 msec
24V: max. 2 msec

Switching Response Time Inputs 0 - F
(log. 0 - 1,log. 1 — 0)

30V: max. 1.6 msec

Input Frequency Inputs C - F max. 20 kHz

Transfer of Inputs
to CPU

Maximum Peak Voltage

automatically when they change

500 V for 50 msec, max. every 100 msec ?

INPUT DIAGRAM

=00 o—i—t7 [eier}
I & 5
%
= 18V ... 4 msec 2
> 24V ... 2 msec 2
LED 30V..16msec | =
= = : =
- 5
eor o—y - it
> Counter and
GND 0—_|_ LED Interrupt
= = = Logic

Address,
Data
and
Control Bus

" When using inputs C - F as counter inputs, the input voltage should be in the range of 24 VDC + 10 %,

then the maximum input frequency of 20 kHz can be reached.

2 Standard Pulse 1.2/50 (IEC 60-2)
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WIRING SCHEME FOR DIGITAL INPUTS Functions of the Inputs

Input Function

(o} Decrements with each negative edge of counter 0. Counter 0 can be used in two
different ways. The definition is made with the function block input MODE or in the
mode register.

1) Event Counter ... 4 byte counter (0 - 4 294 967 295)

2) HW Counter ... 2 byte counter (0 - 65535)

The hardware counter can be used to generate an interrupt. The interrupt is caused
if the counter reaches the value 0.

Is used as reference pulse input or interrupt input. The definition is made with the
MODE function block input or in the mode register.

1) Reference Pulse Input:

Used to set the counter to a certain preliminary value.

2) Interrupt Input

ND E Decrements counter 1 or is used as input A for two channel counting. The definition is
ND made with the MODE function block input or in the mode register.

OO TMMOOT>» ©o~NOTNWNR O
o

NN NN VXXX XXX

1) Event Counter ... 4 byte counter (0 - 4 294 967 295)
2) Input A

COUNTER INPUTS AND INTERRUPT INPUT Two channel operation with quadruple evaluation can be used for positioning
applications. Input E is connected to the first channel.

Inputs C - F can also be used for special applications: F Decrements counter 2 or is used as input B for two channel operation. The definition is

made with the MODE function block input or in the mode register.
- EventCounter

- Interrupt Input 1) Event Counter ... 4 byte counter (0 -4 294 967 295)
- Reference Input
- Channel A and B for Positioning Applications 2) Input B

Two channel operation with quadruple evaluation can be used for positioning

In the following sections, the functions of the inputs are described once in it [T B G 3 A e e,

graphic form (overview) and once in table form.

Overview of the Functions Wiring Schematic

Wiring schematic with up to 12 digital inputs, 3 counter inputs and 1 interrupt

input:
Input Inverter » Input Capture
c @ clk |Counter0| =
VR °
5 t clk !
Counter 1 z
Decod: :
: ecoder
= Pal .
5
. Counter 2 6
4‘ E 7
Filter > Sla.lus s
Register 9
Mode A
»| Register B
©
D
E
F
GND
GND
Shield
Counter Operation

The operation is carried out either with the CMDC function block or with a call
from an operating system routine from the STL.
The two methods can also be mixed together.
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DIGITAL OUTPUTS WIRING SCHEMATIC

Another wiring schematic is shown in section "Supply Voltage".
Digital outputs are used to control external loads (relays, motors, solenoids etc.).
The state of the outputs is shown with orange status LEDs.

0
The Compact PLC is equipped with 14 transistor outputs (O 050 - O 05D). 1 g
2 |1IS
3 (1§
TECHNICAL DATA 41§
5118
Amount 14 6 @
Status Display 14 orange LEDs ; —% Relay
Auxili
Electrical Isolation 7 Izm:l Clcj))r(:t:::rty
Output « PLC NO A |2
Output ~ Output NO B |12
Nz
Supply Voltage
minimum 18VDC D (2 10AT
nominal 24 VDC +24 V OUTPUTS @ —
maximum 30 VDC +24 VDC PLC | [2) l
Sl
Switching Current GND | (&)
50 % simultaneousness 1.0AY GND | IS
100 % simultaneousness 05A
V .. 24VDC/1A+1,
Switching Delay
log. 0 - 1 approx. 200 msec N Sum of all Output Currents
log.1- 0 approx. 200 msec
Residual Voltage of the Transistors <1Vat1A
Protective Circuit? provided internally
Sustained Short Circuit Protection YES
Overload Protection automatically cut off with thermal overload

OUTPUT DIAGRAM

+24V
g, Outputs
Address, g —
Data i =
and g Control
Control Bus § Circuit
@ AO-D
= a=
LED

" If 1 Acurrent is flowing with 50 % simultaneousness, the ambient temperature may not exceed 40 °C.

2 An external protection circuit may be necessary under certain circumstances (see "B&R Compact PLC
User's Manual").
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INPUT DIAGRAM

ANALOG INPUTS

Analog inputs convert measured values (current, voltage or temperature) into -V Ref,
numerical values that can be processed by the PLC.
+
KTY 10M
TECHNICAL DATA g _
Q
= h=
COd 2 St Difference % g Ad;;fjsv
Ivanic Isolai Differential i Ivanically sol o || < g and
Galvanic Isolation ifferential inputs, not galvanically isolated 1240 = 2 g Garitis) B
Common Mode Voltage +12V - Input
Input Resistance min. 10MQ 100 k
GND o__L
Dielectric Strength 430 V max. =
Resolution A/D Converter 16 Bit
Addressing Operating system
Precision at 25 °C Software compensation to +0.01 % (10 Hz Notch) SHIELD GROUNDING
Temperature Drift +10V range: +0.03%/°C +0.9LSB/°C" Full metal screws or metallic plug housings provide the simplest and most
+25Vrange:  0.02%/°C +3.5LSB/°C effective solution for grounding the disturbances from the cable shield to the

Hardware Filter

housing of the Compact PLC.

Cutoff Frequenc approx. 110 Hz . . " .
Rolloff L ap;zx_ 20 dB/Dec. The shield is to be connected directly to the plug housing.
Step Response 63 % in 1.4 msec

Software Filter Cable Shield is
Cutoff Frequency (1. Notch) 10 Hz, 50 Hz, 250 Hz, 1 kHz, software selectable

Conversion Times
Calibration Time
Damping 1st Order Notch

Operating Mode

Input Voltage
Resolution Voltage Input
Current Measurement

Resolution for 0 - 20 mA

Connected with
302 msec (10 Hz), 62 msec (50 Hz), 16.2 msec (250 Hz), 4.1 msec (1 kHz) Cable Clamp and Housing
902 msec (10 Hz), 183 msec (50 Hz), 48 msec (250 Hz), 11.7 msec (1 kHz)

>100 dB

Trigger

(a calibration is performed after every notch frequency change
and after a reset. After a reset, a notch frequency of
50 Hz is set again)
+10V /42.5 V software selectable
- . . WIRING SCHEMATIC
appr. +14 Bit (10 Hz and 50 Hz), appr. +12 Bit (250 Hz), appr. +8 Bit (1 kHz)
an internal shunt must be used (124 Q) Voltage Source

appr. 14 Bit (10 Hz and 50 Hz), appr. 12 Bit (250 Hz), appr. 8 Bit (1 kHz)

KTY10 Temperature Sensor
Range of Measurement -50t0 +150°C ST Ea 4L
Linearization hardware +0.3 °C in range from -10to +110°C
Resolution 0.01°C Voltage
Source —
GND
PIN ASSIGNMENTS Pin Assignment
9 pin D-ype 2 it
Q) 3 GND N ~
5 4 - Input 2 Grounded
’ 5 + Input 2 Voltage
oo 6 KTY 1 Source 2 _
°o 7 Shunt 1 < GND
N 8 Shunt 2
9 KTY 2

)

LSB ... Least Significant Bit

32

2 No voltage dropout monitor is possible for this connection.
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Current Source
+
Potential Free Shunt
Current |
Source _
GND
+
Grounded Shunt
Current |
Source D _
2L
- GND
KTY10 Sensor
KTY10 l—‘ KTY
Temperature Sensor/B( ( +
Ir llation: _
Potential Free L GND

OPERATION OF THE ANALOG INPUTS

The analog inputs are initialized with the AINJ function block. The converted
values and the alarm bits for range exceeding and signal failures are sent to
outputs.

ANALOG OUTPUTS

Analog outputs are used to convert internal numerical values from the PLC into

currents and voltages.

TECHNICAL DATA

Amount

Revision

Addressing

Voltage Output

Current Output
Resolution D/A Converter
Offset at 25°C

Offset Drift

Gain Error at 25°C

Gain Drift

Gain Error Load
Linearity

Response Time Constant

Maximum Output Level During
Reset (or before initialization)

2
Short circuit protected
Operating system
+10V/10 mA
0-20 mA, load 50 Q (400 Q max.)
12 Bit
Software compensation to+1 LSB?
+0.02 % of full scale / °C (+0.8 LSBFC) 2

Software compensation to+0.5 %

+0.02%/°C

0.01 %/Q

+1LSB?

<1 msec

+50 mV or -0.3 mA

PIN ASSIGNMENTS Pin Assignment
q 1 V Output 1
Q[ DG 2 | o::]t;z:lt 1
G 3 n.c.
5 4 V Output 2
~C | 5 I Output 2
02 6 GND
o 7 n.c.
BSS 8 n.c.
! 9 GND
OUTPUT DIAGRAM

Address,
Data
and
Control Bus

D/A Converter

PTC
Z V Output

ro GND

o | Output

i—

" No current dropout monitor is possible for this connection.
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SHIELD GROUNDING

Full metal screws or metallic plug housings provide the simplest and most
effective solution for grounding the disturbances from the cable shield to the
housing of the Compact PLC.

The shield is to be connected directly to the plug housing.
Cable Shield is

Connected with
Cable Clamp and Housing

WIRING SCHEMATIC

Voltage Output

W0

Current Output

el ] i

OPERATION OF THE ANALOG OUTPUTS
The initialization of the analog outputs is carried out with the AOTF function

block. The digital values to be converted are given to the function block via the
inputs OUT 0 and OUT 1.
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IF1 - RS232 INTERFACE

TECHNICAL DATA

Interface RS232
Galvanic Isolation NO
Connection 9 pin D-type (male)

Max. Distance

Handshake Lines "

Baudrate

Data Format

max. 15 m, shielded cable
DSR, RTS

300 - 19200 Baud

Data Bits 5t08
Parity yes/no/even/odd
Configuration software
Supply for Compact +5V/500 mA
MMI P120 and MMI P121
PIN ASSIGNMENTS Pin Assignment
" 1 n.c.
9 pin 'E) type 2 RXD
G 3 TXD
2 4 +5V/ /500 mA
~G 5 GND
02 6 n.c.
)
0© 7 RTS
6 ] y 8 DSR
9 n.c.

WIRING SCHEMATIC

3
RXD TXD
e——L 1L .5cco0000000 o
2
RTS DSR/CTS
e——LJL_—— 5065000000 o
7
DSR RTS/DTR

SHIELDING AND GROUNDING

Shielded cables must be used for interface connections. The cable shield is to
be grounded on both sides.

COMPACT MMI P120 AND MMI P121
The Compact MMI P120 and MMI P121 operator panels are available for the

Compact PLC. They are connected to the IF1 interface. The supply voltage is
fed through pin 4.

Connection Cable

From To Length Model Number
Compact PLC Compact MMI 15m BRACOMP1-0
Compact MMI PC 25m 0G0003.00-090

" The DTR signal can be built from RTS with the corresponding operation of the interface blocks.
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IF2 - RS232/RS485 INTERFACE RS48S Interface

TECHNICAL DATA

DATA DATA
Interface RS232 RS485 =
Galvanic Isolation NO YES
DATA DATA
Max. Distance max. 15 m, shielded cable max. 1200 m, shielded twisted pair ~ o0— 1 ... ...
8
Handshake Line " DSR, RTS 1
: i D Enable
Connection 9 pin D-type (female)
Baudrate 300 - 19200 Baud ®
Data Format GND
Data Bits 5t08 o—
Parity yes/no/even/odd 7
Configuration software
PIN ASSIGNMENTS Pin RS232 RS485
9 pin D-type ; gﬁg SHIELDING AND GROUNDING
(F)
5 g 2D A shielded cable must be used for interface connections. The cable shield is to
o 4 RXD be grounded on both sides
) 5 DATA '
oo 6 Enable
09 7 GND 2
NI 8 DATA
9 DSR

WIRING SCHEMATIC

RS232 Interface

3
RXD TXD
o— 1 L °
4
RTS DSR/CTS
o— 1 °
2
DSR RTS/DTR

" The DTR signal can be built from RTS with the corresponding operation of the interface blocks.

% Pin 6 (Enable) must be connected with GND on pin 7 for RS485 operation. This is to be taken into
consideration when wiring with a standard cable (standard: connect pin 6 with pin 1).
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IF3 - PATA/SSI INTERFACE

IF5 - CAN BUS

The IF3 interface is a modified RS422 interface. MINICONTROL operator
panels (PATA interface) or absolute encoder (SSI interface) can be connected
here.

PIN ASSIGNMENTS Pin Assignments
: 1 DATA IN
9 pin D-type
P o) P 2 DATA IN
3 Reset
2 4 GND
s 5 24V
g o 6 DATA OUT
S 7 DATA OUT
N 8 CLK
9 CLK

SHIELDING AND GROUNDING

Shielded cables must be used for interface connections. The cable shield is to
be grounded on both ends.

PATA INTERFACE

The operation of the software for the MINICONTROL operator panel is de-
scribed in "Operator Terminals User's Manual" (MATERM2-E).

The standard software package 2 SWSPSSTD02-0 (starting with rev. 00.31) is
available from B&R for the control of the MINICONTROL operator panel. The
operator panel software is also saved on the standard software diskette
SWSPSBRCO01-0 for the Compact PLC.

The operationis carried out with function blocks and by setting table parameters.

SSI INTERFACE

The following conditions must be met in order to connect absolute encoders on
the SSl interface:

- Absolute encoders withamonoflop time between 20 psecand 260 psec
can be used.

- Absolute encoders with a maximum 24 Bit (AG24) or 32 Bit (AG32)
can be read.

The function blocks AG24 and AG32 are provided for the operation. They are

contained in the standard software package 4 SWSPOS01-0 (starting with
rev. 00.32).

36

Also See Section C4 "CAN Bus".

The Compact PLC BRCOMP2-0 (Operating System Version 4.1) is equipped
with a CAN Bus interface according to 1SO-DIS 11898. The connection
assignments correspond to CiA DS 102-1.

PIN ASSIGNMENTS Pin Assignment
: 1
9 D-
p'n(M)type 2 CANL
3 CAN GND
- g
6
7 CAN H
LRSS - 8
9
CABLING

The cabling is made in a bus structure. Both ends of the bus are to have a
termination resistor. A node can be connected to the bus with abranch line. The
length of the branch line may not be more than 30 cm.

A 4 wire twisted pair cable is to be used for the bus cable.

CAN Signal
CAN H CAN High
CAN L CAN Low
CAN GND CAN Ground
CAN+ CAN Supply 8- 15V

Since all of the CAN interfaces from B&R are supplied internally, CAN+ is not
connected.

Cabling Principle

Node 1 Node n-1 Node n
Op(u Opm u Oplo Oplo u Oplo Opto u
coup\er coupler cnupler coupler ccupler ccup\er
Transceiver Transceiver Transceiver
CAN CAN CAN
CANH CANL GND CANH CANL GND CANH CANL GND

T ood oot

Termination Resistance 120 Q
8-15VDC X

Termination Resistance 120 Q
i

1=
g

BLOCK DIAGRAM OF A NODE

swi  swo
Typeof  Node
Operation Number =
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OPERATION OF THE CAN BUS

The CAN Bus operates via the function blocks CNSW and CNCS. The function
blocks are contained as standard software.

3.5 "-Diskette(s)

German SWSPSCAN01-0
English SWPLCCANO01-0

CNSW - CAN Node Switch

The function block reads the switch position of both of the Hex switches and
gives them to the CAN Client/Server function block CNCS. Additionally, each
switch position is output directly as a value between 0 - 15. The function block
CNSW makes connecting the same program for different Client Stations easier.
The switches can be found between the interface connector and the inputs.

CNCS - CAN Client/Server

The function block makes communication over a standard CAN network
(11 Bit-ID) possible via CAL/CMS utilities for transferring object data. No layer
or network management utilities and no identifier distribution utilities are
supported.

That means, it concerns an LMT/NMT/DBT class 0 slave with static CAN ID
distribution that corresponds to CAL. The communication takes place via the
CMS protocol for variables and for "uncontrolled events".

The Client/Server utilities for "Read-Only Access, Basic Variable" are not
implemented. Only integers in multiples of bytes are supported from the CMS
data types.

Transfer data (max. 8 Bytes) is transferred over the bus in incrementing byte
order (LSB to MSB) (Little Endian).

Abbreviation
CAL CAN Application Layer
CMS CAN Based Message Specification
LMT Layer Management
NMT Network Management
DBT Communication Object Distributor

LITHIUM BATTERY

The Compact PLC is equipped with a lithium battery. It is required to buffer the
SRAM and the real time clock.

ADDITIONAL APPLICATION EEPROM

The user is provided with 16 bytes of this EEPROM. It is divided into 8 2 Kbyte
blocks.

Reading or writing data is carried out with the MCEE function block.

AUTOMATION SYSTEM PRODUCT RANGE CATALOG, EDITION 9/95

SUPPLY VOLTAGE

The DCOK LED shows that controller is being supplied with power. There are
two possibilities for supplying power to the Compact PLC:
- One Power Supply: - Supply for all inputs and outputs

- One for the controller
- One for the digital outputs

- Two Power Supplies:

ONE POWER SUPPLY

The standard procedure is to use one power supply for the Compact PLC
(see section "Digital Outputs" for switching).

TWO POWER SUPPLIES

Controller and outputs are supplied separately.

oIS
1S
2 |1
3 |1 » Relay Izm:l
4|18 Auxiliary Contact
5 1S
6 1S
7 IS
8 |12
9| @
.z
B (@
‘[ ol
D (B
+24 V OUTPUTS | @)
+24VDC PLC | |2)
GND | 1@
GND | S
U, .. 24VDC/1A
U, .. 24VDC/l,
I, ...Total Current for all Outputs
FUSE

The Compact PLC is protected witha (250 V / 1.25 AT) fuse. The socket for the
fuse can be found under the terminal block for the digital outputs.

The digital outputs are supplied separately. The feed must have it's own fuse
(see sections "Supply Voltage" and "Digital Outputs").

10 Afuse (slow burn) to protect the connector in case of a short circuit or reverse polarization.

37



RELAY EXPANSION CARD

PLC-SYSTEMS
B&R COMPACT PLC

TECHNICAL DATA

PIN ASSIGNMENTS Pin Assignment
RELAY EXPANSION CARD
1 GND (0 060 - O 063)
i i . X 2 Output 0
A relay expansion card is available for the Compact PLC which adds an S 1 3 Output 1
additional 16 relay outputs to the 14 transistor outputs that already exist (O 060 - S| 2 4 Output 2
O 06F). S| 3 5 Output 3
) S| 4
S s 6 GND (0 064 - 0 067)
The Compact PLC and the relay expansion card can be mounted either beside S| 6 ; gﬁ:gﬁ:g
each other or piggyback (one on top of the other). g ; 9 Output 6
The connection to the controller is made with the cable BRKA08-0 viathe PATA S| o 10 Output 7
interface. The cable must be ordered separately. S 10
1 GND (0 068 - O 069)
The DOUC function block transfers the output states to the relay expansion g E 1% gﬂigﬂ:g
card. S| 13 14 GND (O 06A - O 06B)
S| 14 15 Output A
g b 16 Output B
RELAY GROUPS 17 GND (0 06C)
g i; 18 Output C
19 GND (O 06D)
Group Outputs Type g ;g 2 Output D
1 4 N.O. S| 21
2 : [ ER T
23 utput E - N.O.
i g mg g 24 23 Output E - N.C.
-O. 25
5 1 N.O. S| 26 2% GND (0 06F)
6 1 N.O. 25 Output F - N.O.
7 1 Switching 26 Output F - N.C.
8 1 Switching
MEASUREMENTS

Number

Type

Number of Groups

Switching Voltage

Switching Current
per Output
per Group

Switching Delay
log.0 - 1
log.1- 0

Reverse Voltage Divider

Switching Play
mechanical
electrical

Relay Supply

Operating Temperature

Relative Humidity

relay
8
5 - 240 VAC, 50/60 Hz
5-30VDC

max. 3 A
max. 6 A

approx. 10 msec
approx. 15 msec
external from user

>2x107
>1x10°

24VDC %15 %, max. 400 mA

0to55°C

0 - 95 % non-condensing

146mm (5 3/4in)

42mm (1 5/8in)

124mm (4 7/8in)

80mm (3 1/8in)

ano ano
PAVC+
andu| O

b HA
ELEE
PATA

00000000 |©
00000000

[8]o]a[8]c]o]e A
[o]1]2[]4]s]e]7

38

com

(CC(MDDIEEE(®MEFF

[AATATA

Q000000000 oDV D, DD DPODDDD
=l | —

COM COM COM
270mm (10 5/8in)

285mm (11 1/4in)

com

5-240 Vac @ 3A, 50/60Hz
530 Vdc @ 10mA - 3A
Max. curtent; 6A / com
(898 9(ABA B
rr rr

Relay Ratings:

COM

:

COM

Brﬂ RELAY EXPANSION

=
&

Com

@)

Yo
g
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INSTALLATION GUIDELINES

The relay expansion card can be mounted either horizontally or vertically. The
distance to the neighboring module caused by the fastening bracket is enough
to ensure sufficient air circulation.

The relay expansion card is to be kept below the maximum operating tempera-
ture of 55 °C. A fan is not provided in the housing.

MOUNTING

Two Possibilities
- directly on the back panel of the enclosure
- on mounting rail

Directly on the Back Panel of the Enclosure

The chassis is to be screwed onto the back panel of the enclosure with the four
mounting holes making sure there is good contact with the back panel.

M5 screws are to be used (distance between holes: 80 * 270 mm).

On Mounting Rail

In order to mount the chassis on mounting rail (DIN EN 50022-35), the two
accompanying mounting rail fasteners (type: KSA10) must be screwed to the
relay expansion card.

Pre-bored holes for installing
the mounting rail fasteners

[\
7\

o 0 C> ‘
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Install relay expansion card on the mounting rail. The mounting rail must be

grounded!

Install a grounding clamp left and right of the relay expansion card. Ground the
relay expansion card with the blade terminal provided.

Blade Terminal

for Ground Connection

\

(GRS
o o
Sl s
S - =
g > O O
S g A
S| A= >
2
S| A
SIBEE 0
S|~ %g
e —2g Eete S
Sl sEee g
ol g iist
S azg £5s
=S 2 2.8
S GE]
S| o=
S =8
S|~ As=
S jﬁg
S mi_
S jag
S -l
00 |[=]
00 =
00 [~
(e]e} [ ]
00 |[=
OO [o]
fole} >
360 |I=
Input
© e O e

GND

Blade Terminal

for Ground Connection
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COMPACT PLC AND RELAY EXPANSION CARD

The Compact PLC and the relay expansion card can be mounted either beside
each other or piggyback (one on top of the other).

1. Beside Each Other

Ifthe two housings are mounted nextto each other, please follow installation and
mounting instructions given.

2. Piggyback

With this type of installation, the relay expansion card is first mounted either
directly on the back panel of the enclosure or on the mounting rail (see
instructions). Thenthe Compact PLC is fastened to the relay expansion card with

the two mounting plates.
The mounting plates are included with the delivery of the relay expansion card.

g & M5 Nuts

Compact PLC

Relay
Expansion Card

CONNECTION TO THE COMPACT PLC

The connection to the Compact PLC is made with the cable BRKA08-0 via the
PATA interface. The cable must be ordered separately.

40

RELAY SUPPLY

QD

1 +

+24 VDC #15 %, max.400 mA
GND

-+

SWITCHING CIRCUIT

VDC <18V

Relay Supply

_L—o GND 24 VDC #15%
;

l—o Output

P

PATA

Status

Datain Filter LED ¥

Dataout —O—m CLR

7
|
i
i
i
i
: 5VDC
24V o A Supply Logic
j
i
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NOTES:
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GENERAL INFORMATION,

: PERFORMANCEDATA
PLC SYSTEMS

MINICONTROL SYSTEM

GENERAL INFORMATION

SLOTS

System details can be found in the "MINICONTROL Hardware Manual".

The MINICONTROL system is designed for small to medium applications.
Because of its network capabilities, it can also be applied in larger automation
systems. The MINICONTROL is a very powerful and efficient PLC in spite of its
compact size (W x H x D : 256 x 155.5 x 93.5 mm) providing logic functions as
well as visualization, positioning, control and data management.

Programming is done with the B&R PROgramming SY Stem.

PERFORMANCE DATA

CPU CP30 CP32
Microprocessor MOTOROLA6303 MOTOROLA6303
Application Program Memory 16 KByte 16 KByte

(RAM/EEPROM) (RAM/EEPROM)
Max. 4.7 Kinst. Max. 4.7 K inst.
EEPROM Expanded Memory - 32KByte
Processing Time ca.4 msec/Kinst. ca.4 msec/Kinst.
Data Memory
8 Bit Memory (Register) 7168 7168
1 Bit Memory (Flag) 800 800
Time/Date Software Clock Real-Time Clock
Interfaces TTY TTY/RS485

INPUTS/OUTPUTS
Digital Inputs/Outputs Max. 192
Analog Inputs/Outputs Max. 16

NETWORKS/ COMMUNICATION

B&R MININET YES
B&R NET2000 NO
ARCNET YES
ETHERNET NO
CAN Bus NO
Other Connections YES
DIMENSIONS
%
%\23 256
—0r
ol
(= hel
8
[SIR
—1 |
R
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Slots in which 2
the module O 3
can be operated =
>

= =
Q.

S S
@
3
o|| 3
o

Slot Number 0o|1(2|3|4|5

Digital Input Modules

=
=

Digital Output Modules

Analog /0 Modules

Interface Modules

Count/Position Modules

Visualization Connection

MODULE OVERVIEW I/O MODULES

DIGITAL I/O MODULES Slots

E16A 16 Inputs 24 VDC

MAEA  8Inputs 24 VDC,
6 Transistor Outputs 24 VDC /0.5 A

MAEB 16 Inputs 24 VDC,
16 Transistor Outputs 24 VDC /0.5 A

A12A 12 Relay Outputs 220 VAC /2 A
A12B 12 Transistor Outputs 24 VDC /0.5 A

A12C 12 Transistor Outputs 24 VDC /2 A

1)

1

1

1)

1)

ANALOG 1I/0 MODULES Slots

PEA4 4 Inputs 0- 10V /0 -20 mA (10 Bit)

PEA8  4Inputs0-10V/0-20mA (10 Bit),
4 Outputs 0-10V /0 - 20 mA (8 Bit)

PT41 4 Inputs for PT100 Sensor (10 Bit, 3/4 wire)

PTA2 2 Inputs for PT100 Sensor (10 Bit, 3 wire),
2 Outputs 0- 10 V (8 Bit)

PTE6 6 Inputs for Thermoelement (+50 mV, 16 Bit)
(NiCrNi Type K, FeCuNi Type F and J)

PTES 8 Inputs for KTY10 Sensor (16 Bit)

PRTA  41Inputs 0-10V/0-20 mA (10 Bit)

" Digital output modules A12A, A12B and A12C can be operated in slot 0 of base unit A.

2 Analog input module PRTA can also be operated in slot 1, if slot 2 is left empty.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95




INSTALLATION GUIDELINES, WIRING

PLC SYSTEMS

MINICONTROL SYSTEM

INSTALLATION GUIDELINES

WIRING

The MINICONTROL rack may not be mounted vertically. At least 10 cm must
be leftfree above and below the housing. The cooling vents must not be covered.

The maximum operating temperatures shown for each module in section
"Technical Data" (usually 60 °C) must not be exceeded. No external ventilation
fan is required.

For devices that cause heavier electromagnetic disturbances (e.g. frequency
converter, transformers, motor regulators, etc.) should be situated as far away
from the PLC as possible. Metal shielding (MU metal) may be required.

Module Installation/Removal
The following guidelines apply for the installation or removal of all modules:

- Modulesare generally notto be inserted or removed ifthe PLC isunder
power.

- Before removing modules, wired connectors should be removed.

- Terminations having lines carrying a voltage are not to be inserted or
removed while under power.

- For safety reasons, you must wait a certain amount of time between
disconnecting any terminations and removing the module. This is
especially noted in the respective module description.

The following sequence is to be used when installing a module:

- Power down all incoming lines

- Remove all connectors

- Remove application memory module

- Remove fastening screws for the front cover
- Remove front cover

- Insert module

- Remove dummy cover from the front cover
- Insert pop-in module front into the front cover
- Fasten front cover again

- Insert application memory module

- Connectall lines

Configuring the Module Rack

Slots 0 and 1 are suitable for operating P modules (analog I/0O modules, counter
modules)in MINICONTROL base unit? C. Digital /O modules and time modules
can be operated in all 6 slots (possible exceptions are described in the
respective module description).

When configuring the rack, a few standard configuration guidelines are to be
keptin mind. Digital output modules which are sometimes under heavy load, are
to be kept to the right in the rack. The recommended installation sequence is
from left to right:

- Interface modules

- Analog I/0O modules, counting and positioning modules
- Time modules

- Digital input modules

- Digital output modules

I Refer to section A4 - "MINICONTROL Components / Base Units"
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Only copper wire with a cross section of max 2.5 mm? (AWG12)? and min. 0.14
mm? (AWG26) may be connected to the termination blocks. Aluminium wire is
not to be used under in any circumstances.

Permitted Wire Cross Sections

Digital I/0 lines typ. 0.75 mm?
max. 2.5 mm?
Analog I/O lines min. 0.14 mm?
max. 2.5 mm?

Interface lines TTY/RS485 0.5 mm? for DSUB connections

0.5t 2.5 mm? for terminal blocks
Interface lines RS232 min. 0.14 mm?
max. 0.5 mm?for DSUB connections
max. 2.5 mm? for terminal blocks

Types of Cable / Cable Channels
Basically there are three different types of cable:

- Interface cable and cable that carries analog signals or counter
signals. These cables are to be shielded.

- Lines carrying digital input signals.
- Digital output lines.

These three types of should be kept apart from one another. This means that
running cables of different types in parallel is to be avoided. If different types of
cable must be run in the same cable channel, an attempt should be made to
separate the two types with a metallic ground partition. Ideally, each type should
be run in its own channel apart from the others or separated with a partition:

P
(]
%

s

000000
0000 %‘

000000

Shielded Cable (Analog I/O,
Interface Cable)

/L

Connection Cable
for Digital Outputs

Connection Cable

for Digital Inputs Partition (Metalic, Grounded)

2 Since 1991 terminal connectors suitable for a maximum of 2.5 mm? (AWG 12) wire cross section are
delivered. Older models allowed wire cross sections of maximum 1.5 mm? (AWG 14). The maximum
allowed wire cross section is printed on the terminal block.
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MINICONTROL SYSTEM

GROUNDING AND SHIELDING

CABLE SHIELD GROUNDING

In most applications, PLCs are installed in cabinets along with electromagnetic
switching devices (relays, etc.) transformers, motor regulators, frequency
converters among others. As a consequence, the equipment is exposed to
electromagnetic disturbances of various types. Although these disturbances
cannot generally be prevented, appropriate grounding, shielding and other
protective steps can prevent negative effects on the PLC. These protective
stepsinclude control cabinet grounding, module grounding, cable shield ground-
ing, protective elements for electromagnetic switching devices, correctwiring as
well as consideration of cable types and their cross sections.

Basically grounding has two different functions:

- Protective grounding
- Rerouting electromagnetic disturbances

Protective Grounding

Protective grounding is required for any device with a conductive housing where
high voltages may exist. If a defect causes contact between a high voltage line
and the housing, the protective ground cable will generate a short circuit to
ground and the power supply will be broken by the appropriate safety device.
Protective grounding is required in most countries by statutory regulation (e.g.
UL, CSA, VDE).

Since the MINICONTROL rack is made of nonconductive ploadic, protective
grounding is not required.

Rerouting Electromagnetic Disturbance

Electromagnetic disturbance can cause restricted functionality of the PLC. In
order to avoid this, cable shields and modules are grounded. A ground rail is run
under the module rack in most cases. The ground rail should be conductively
attached to the cabinet. All cable shields and module terminals that require
grounding must be connected to the ground rail (e.g. analog modules, power
supply modules):

O® O DOO®OOO0O0O0
OOOOIOOOOOOOOOO

b %

a ... Conductive Screw Attachment
b ... Grounded Metallic Back Plate

The distance between the ground rail and the PLC module rack should be a short
as possible, not exceeding 15 cm. No electromagnetic elements (relays,
contacts, etc.) may be located between the rail and the rack. Normally a cable
channel is mounted directly beneath the rack housing.
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The following connections are to be made with a grounded cable shield (any
exceptions are noted in the description for the respective module):

- Analog I/O

- Interface Cables

- Encoder Cables

- Connections for external potentiometers for time modules

The cable shielding is to be well grounded at both ends. The cable shield is to
be grounded to the ground rail under the housing on the PLC end:

Clamp the cable shield conductively
to the grounding rail

If the potential difference between the PLC and the connected elements
generate transient currents in the cable shield, the following steps are to be
taken: the cable shield is separated and bridged with a high quality capacitor
(ceramic or foil capacitor with at least 47 nF and low impedance at high
frequency).

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



PROTECTIVE ELEMENTS,
ELECTROSTATIC DISCHARGE
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MINICONTROL SYSTEM

PROTECTIVE ELEMENTS

ELECTROSTATIC DISCHARGE

External protective elements are generally required for a relay output module
and recommended for transistor output modules.

Module Type External Protective Elements
A12A Relay Output Generally Required
A12B Transistor Output Recommended
A12C Transistor Output Recommended
MAEA Transistor Output Recommended
MAEB Transistor Output Not Required

Protective elements can be installed either on the load to be switched, on the
output module or on terminals in between. Most manufacturers of relays and
solenoids offer protective elements for the respective devices.

The following can be used:

RC combination: can be used for AC or DC. Y

Varistor: Usually used for AC. Since varistors wear out, the use of RC
combinations is usually preferred.

Inverse Diode: Only for DC use.

Diodes/Z Diode combination: Only for DC use. This type of protection
permits shorter cutoff times.

STORAGE TEMPERATURES

Modules that are not backed with buffer batteries or rechargeable batteries can
be stored between -20 and +80°C. Modules with batteries may be stored under
temperatures of 0 to +60 °C.

) Typical values for protective RC combinations (ca. 10 W inductive load) are: 22 Q/250 nF at 24 VDC/AC
0r220 Q/1 uF at220 VAC.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

PLC modules contain highly integrated CMOS components that are sensitive to
electrostatic discharge. Before handling modules, the user should be electro-

statically discharged by touching grounded metal.
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SLOT OVERVIEW

SLOTS AND

MODULES

Slot in which the 2
the module can ol o
be operated =
HIE
(2]
o)
ol 3 o
[
Slot Number o|1|2|3|4]|5
Digital | Module
Digital O Module DERD)
Analog /0 Module
Interface Module
Count/Pos. Module
Visualization Connection
MODULE OVERVIEW I/O MODULES
DIGITAL I/O MODULES Slot 012345
E16A 16 Inputs 24 VDC e e 00 00
MAEA  8Inputs 24 VDC,
6 Transistor Outputs 24 VDC /0.5 A e e 00 00
MAEB 16 Inputs 24 VDC,
16 Transistor Outputs 24 VDC /0.5 A e e 00 00
A12A 12 Relay Outputs 220 VAC /2 A DDeeoee
A12B 12 Transistor Outputs 24 VDC /0.5 A D1Deoeoe
A12C 12 Transistor Outputs 24 VDC /2 A DDeeoee
ANALOG I/0 MODULES Slot 012345
PEA4 4 Inputs 0- 10V /0 - 20 mA (10 Bit) )
PEA8 4 Inputs 0- 10V /0 - 20 mA (10 Bit),
4 Outputs 0- 10V /0 - 20 mA (8 Bit) o
PT41 4 Inputs for PT100 Sensor (10 Bit, 3/4 wire) o e
PTA2 2 Inputs for PT100 Sensor (10 Bit, 3 wire),
2 Outputs 0- 10 V (8 Bit) o
PTE6 6 Inputs for Thermoelement (+50 mV, 16 Bit)
(NiCrNi Type K, FeCuNi Type F and J) L)
PTES 8 Inputs for KTY10 Sensor (16 Bit) LI
PRTA  4lInputs 0-10V/0-20 mA (10 Bit) * 2

" The digital output modules A12A, A12B and A12C can also be operated in slots 0 and 1 of base unit A.

2 The analog input module PRTA can be operated in slot 1, if slot 2 is not being used.
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The MINICONTROL system has two slots for a power supply module and a CPU

as well as 6 slots

for application modules.

6 Slots for Application Modules
/ N

/ N\
System Slot for System Slot for

Power Supply

The application sl

Module CPU

ots are numbered 0 to 5 from left to right. These numbers can

be seen on the front cover above the module slot.

Slot 0 is between the power supply module and the CPU. Slots 1 to 5 are to the
right of the CPU. Shown below is an overview of MINICONTROL modules and

the slots in which

they can be operated:

Slot
Module  Function 0 1 2 3 4 5
E16A Digital Input Module e o o o o o
A12A Digital Output Module A A e o o o
A12B Digital Output Module A A e o o o
A12C Digital Output Module A A e o o o
MAEA  Digital Input/Output Module C o o o o o
MAEB  Digital Input/Output Module C o o o o o
PEA4 Analog Input Module 0o O
PEAS Analog Input/Output Module o O
PT41 Analog Input Module (PT100) 0o O
PTA2 Analog Input/Output Module o o
PTE6 Analog Input Module 0o O
PTES Analog Input Module 0o O
PRTA  Analog Input/Real-Time Clock Module o O
PIFA Interface Module 0o O
PATA Interface Module e o o o o o
PNC4 Counting/Positioning Module 0o O
PSA2 Counting/Positioning Module o 0O
PZL2 Counter Module O O
MZEA  Digital Input/Timer Module e o o o o oo
MZEB Digital Input/Timer Module e o o o o o
e  The module can be operated in all MINICONTROL base units
O  The module can only be operated in base unit C
A The module can only be operated in base unit A and in this slot
C  The module can only be operated in base unit C and in this slot

OPERATING

TEMPERATURE / RELATIVE HUMIDITY

The following tasks apply to all MINICONTROL components as long as no other
values are given in the "TECHNICAL DATA" section:

Operating Temperature 0to60°C

Relative Humidity

0 to 95 %, non-condensing
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GENERAL INFORMATION

CPUS

The components required for operating the MINICONTROL system are com-
bined in what is called the base unit. This base unit consists of:

- The CPU

- The housing

- The power supply module

- The application program memory module

Three base units with two different CPUs exist for the MINICONTROL system:

Base Unit Model Number CPU
A MCGE31-0 CP30
C MCGE232-022 CP32
c MCGE232-022M CP32
ORDER DATA
MCGE31-0 MINICONTROL Base UnitA, consisting of housing, CPU CP30,

power supply module NT33 and application program memory module

(16 KByte RAM, 16 KByte EEPROM for 4.7 K instructions), 6 slots for

digital /O modules and timer module
MCGE232-022 MINICONTROL Base Unit C, consisting of housing, CPU CP32,
serial RS485/TTY application interface, real-ime clock, 32 KByte
EEPROM additional memory (data), power supply module NT33 and
application program memory module (16 KByte RAM,
16 KByte EEPROM for 4.7 K instructions), 6 slots for digital 1/0
modules and timer module - 2 of which are suitable for operating analog
1/0 modules, interface modules and counter modules

MCGE232-022M MINICONTROL Base Unit C, consisting of housing, CPU CP32,
serial RS485/TTY application interface, real-time clock, 32 KByte
EEPROM additional memory (data), power supply module NT33 and
combination of network capable on-line interface modules with modem
interface and application program memory module" (16 KByte RAM,
16 KByte EEPROM for 4.7 K instructions), 6 slots for digital 1/0
modules and timer modules - 2 of which are suitable for operating
analog I/0 modules, interface modules and counter modules

" The combination of network capable on-line interface module with modem interface and application
program memory module is described in section A7 "PLC Programming / On-line Networks and
Diagnosis Over Modem".
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Status LED Online

Interface

Application Program
Memory Module

Application (User)
Interface CP32

The most important technical data and points of interest for the two MINICON-
TROL CPUs are:

Technical Data CP30 CP32

Application Program 16 KByte 16 KByte

Memory 4.7 K Inst. 4.7Klnst.

EEPROM Expansion

Memory (Data) - 32 KByte

Processing Time 4 msec/K Inst. 4 msec/K Inst.

8 Bit Data Memory Total 7168 7168
Remnant 7148 7148

1 Bit-Data Memory Total 800 800
Remnant 300 300

Microprocessor MOTOROLA 6303 MOTOROLA 6303

Application Interface TTY/RS485

(Switchable)

Time/Date Software Clock Real-Time Clock

Software Timers 64 64

Digital I/0 Modules 6 6

Analog I/0 Modules - 2

Interface Modules 2

Counter/Positioning Modules - 2

On-line Interface

The CPU uses an on-line interface (9 pin D-type Male) for communication with
the programming device (=on-line operation). The on-line interface is a TTY
interface with 62.5 kBaud which can only be used for on-line operation with the
programming device. The on-line interface is labelled PG on the front of the
module. An on-line cable is required for on-line operation:

On-line Cable For On-line Interface Programming PC Bus Type/Port
BRKAOL-0 BRIFPC-0 IBM AT compatible PCs ISA (PC/AT)
BRKAOL5-1 Notebooks CENTRONICS
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Application Interface
The CP32 CPU is equipped with a user interface (application interface).

CPU Interface

CP32 RS485 or TTY, switched by means of software

Command Set

A MOTOROLA 6363 processor is used in MINICONTROL CPUs. This is the
same processor which is also used in the COMPACT controller as well as in the
CP40 and NTCP33 CPUs. This guarantees full software compatibility to the
other PLC systems.

Memory

Flags (1 Bit) and registers (8 Bits) have separate distinctive characteristics. The
contents of remnant memory locations is not lost if the PLC is switched off
(battery in the power supply module). Non-remnant memory locations are
automatically deleted when the unit is switched on (power-on).

8 Bit Memory Locations (Registers)

Total 7168

Remnant 7148
1 Bit Memory Locations (Flags)

Total 800

Remnant 300

Mathematics Instructions

MINICONTROL CPUs are standardly equipped with fast floating point math-
ematical instructions. Besides the basic calculations such as addition, subtrac-
tion, multiplication, division and square root, an abundance of conversion and
utility programs are provided. 4 byte IEEE format is used for numerical display.
Mathematic instructions can be used in ladder diagram (standard function
blocks) and STL programs.

First Scan Flag

Thefirstscanflagis amemory location (R 0899 and T D64) thatis setto 1 during
the first program cycle automatically by the operating system, otherwise the flag
is 0. The first scan flag is used for program initialization. In ladder diagram
programming, the first scan flag can be linked to the "Enable" input of a function
block that should be run one time only during the first program cycle.

TIME CYCLES, TIME PULSES, SOFTWARE TIMERS

Time cycles are generated by the operating system. Four different time bases
are available. Time pulses are flags that are set to 1 in defined intervals for the
duration of one program cycle.

Lot b t

Time Cycle Time Pulse

Software timers are flags which operate as initial delays. The time of the delay
can be defined by the user.

MINICONTROL CPUs have four pulse generators and four cycle time genera-

tors (each for 10 msec, 100 msec, 1 sec and 10 sec) as well as 64 software
timers.
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Software Clock - Real-Time Clock

All MINICONTROL CPUs have a date/time function:

CP30 CP32
Type Software Clock Real-Time Clock
Nonvolatile NO YES
Clock Time Hrs., Min., Sec., Hrs., Min., Sec.,
1/100 Sec. 1/100 Sec.
Date Day Counter Day, Month, Year,

Weekday

Safety and Diagnosis Functions

All MINICONTROL CPUs are equipped with extensive safety and diagnosis
functions. Both CPUs have a software watchdog (runtime monitor). The CP32
CPU has an extra hardware watchdog which can bring the system back to a safe
operational state, even if the CPU has failed completely.

A safety and diagnosis function overview can be found in section A1 " System
Selection”.

CP30 CP32
Software Watchdog YES YES
Hardware Watchdog NO YES
Application Program Test at power-on YES YES
Hardware Reset YES YES
Trap Error Recognition YES YES
Stack Pointer Test YES YES

Power-On Sequence (power-on)

MINICONTROL CPUs follow this sequence when powered on:

PLC
Switched On

PROM
Exists ?

N RAM
OK
?
Status LED
On v
HALT
Prog. Device\_ Y Y A Device
Connected Connected
?
N
Copy PROM to
the RAM
Status LED Status LED Status LED
Off Blinking Slowly Blinking

START START
(in PROM) [RAGY (In RAM)
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HOUSING

The MINICONTROL housing consists of the rack, the front cover and the
modules or dummy fronts.

Rack

The rack unitis equipped with guide rails to help with precision module insertion.
The bus board containing the module connection slots is located at the back of
the rack. All required bus connections are made by simply inserting the module
into the respective slot on the bus.

Front Cover

The front cover is screwed onto the front of the rack after the modules have been
inserted properly. The MINICONTROL may only be operated with the front
cover in place.

Module Fronts

Every module has a respective module front. This module front is clipped into
place in the corresponding slot position in the front cover. For the E16A input
module, for example:

All slots which do not contain a module are to be closed off with dummy fronts.
The 6 application module slots are already equipped with dummy fronts when
the unit is delivered. Replacement dummy fronts can be ordered with model
number MCBLO01-0.
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Dimensions

256

[22,75

0|

110
6155

\xs\

All measurements are in mm (see last page of catalog for conversions)

Total Width 256
Width without Angle Brackets 223.5
Height 155.5
Depth without Module Connections 93.5
Distance Between Mounting Holes Horizontally 240
Distance Between Mounting Holes Vertically 110
Angle Bracket Thickness 2
Diameter of Mounting Holes 7

Mounting Details in mm (see last page of catalog for conversions)

22.75
i 7
|
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POWER SUPPLY MODULE

APPLICATION PROGRAM MEMORY MODULE

DC LED Display

Battery

MINICONTROL

Connection for
Input Voltage

The NT33 power supply module generates the required internal voltage from the
input voltage (24V). The power supply module may only be operated in the
system slot which was designed for it (leftmost slot in the rack).

Technical Data NT33
Input Voltage
Nominal 24VDC
Min./Max. allowed 18/32VDC
Galvanically Isolated YES
External Support Capacitor
Single Phase Bridge 4700 pF
Three Phase Bridge -
Input Capacity 470 pF
Fuse 2.5A 250 V slow
Battery

The lithium battery in the power supply module supplies the memory of the CPU
if the PLC is switched off.

Note:

Lithium batteries are not environmentally
friendly and fall into the category of harmful
waste. Please consider the legal provisions for
disposal in your area.

Model No. BRLITB-0

Lithium batteries are not included in the delivery of the power supply module.

DC LED Display

The MINICONTROL power supply module is equipped with a DC LED which
displays whether the internal voltage is within the permitted range. If this LED
is not lit, one of the internal voltages is not within the allowed limits. The cause
of this can be a drop in input voltage to under the minimum voltage of 18 V or
it could exceed 32 V. An internal voltage loss causes a hardware reset.
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Fastening
Screw

Programming LED

Write Protect
Switch

The EE32 application program memory module is included in the delivery with
the MINICONTROL base unit. The EE32 module is inserted into the CPU
module. It can also be used in the CP40 CPU and the NTCP33.

Transferring an Application Program to the CPU

The EE32 module has 16 KBytes RAM and 16 KBytes EEPROM. When
transferring an application program from the programming device to the CPU
(RUN), this program is saved in the RAM of the EE32 and then started, whether
another program is stored in the EEPROM or not.

Programming the EEPROM Memory

The "F1- PROGRAM" command from the EEPROM menu of the programming
device abandons the CPU in order to copy the application program from the
RAM of the EE32 module to the EEPROM. During the programming of the
EEPROM, the programming LED is lit. Programming the EEPROM can also be
done when the application program is running. After the EEPROM has been
programmed, the write protect switch (WE/WP) must be set to WP (=write
protect). This prevents an accidental overwriting of the program in EEPROM.
EEPROM memory doesn't have to be deleted. It is simply overwritten with the
new program.

Uninterrupted Transfer from Application Programs to the CPU

An application program can be transferred to the RAM memory of the EE32 with
the programming system command "XFER", without interrupting or influencing
the program running in the EEPROM. With another programming system
command, you can switch between the programs in RAM and EEPROM. The
switch is made synchronous to the program cycle. This enables program
changes to be made without shutting down the system.

Loading Application Programs from the CPU

Application programs can be loaded from the CPU back into the programming
system. This can also be done while the application program is running. A
program that is reloaded from the CPU runs with no problems but is reloaded
without any comments, symbolic names or ladder diagram features.

Power-On Sequence

This is described in the "CPUs" section.
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DIGITAL INPUT/OUTPUT MODULES

PLC SYSTEMS
MINICONTROL COMPONENTS

GENERAL INFORMATION

DIGITAL OUTPUTS

Digital input module are used for converting the binary signals of a process to
the internal signal levels required for the PLC. Digital input status is displayed
with status LEDs?. Digital output modules are used for controlling external loads
(relays, motors, solenoids, etc.). The status of digital outputs is displayed with
yellow status LEDs.

DIGITAL I/0 MODULES Slots 012345
E16A 16 Inputs 24 VDC o000 00
MAEA  8Inputs 24 VDC,

6 Transistor Outputs 24 VDC /0.5 A e e 00 00
MAEB 16 Inputs 24 VDC,

16 Transistor Outputs 24 VDC /0.5 A e 00 0 00
A12A 12 Relay Outputs 220 VAC /2 A 220000
A12B 12 Transistor Outputs 24 VDC /0.5 A 22 e 000
A12C 12 Transistor Outputs 24 VDC /2 A 22 e 000

DIGITAL INPUTS

Addressing

The designation (address) of an input consists of the address prefix “I" and a
three character alphanumeric code beginning with 0:

| O##
S iy B

Slot Number Channel Number

Numbers 0 to 5 are permitted for MINICONTROL slot numbers. The channel
number depends on the module:

Module Channel Number
E16A OtoF
MAEA 0to7
MAEB 0toF
Timing

The changes in input status can be evaluated immediately by reading the
respective | addresses in the application program. The state of an input can also
change during a program cycle (asynchronous).

Input Status

1

| Addresses §

1

" The MAEB input/output module has 16 orange LEDs for displaying the status of inputs and outputs (can
be switched with a button).

2 The digital output modules A12A, A12B and A12C can also be operated in slots 0 and 1 of base unit A.
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Addressing

The designation (address) of an output consists of the address prefix "O" and
a three character alphanumeric code which begins with O:

O O##
Ny

Slot Number ChannelNumber

Numbers 0 to 5 are permitted as slot numbers for the MINICONTROL. The
channel number depends on the module:

Module Channel Number
A12A OtoB
A12B 0toB
A12C OtoB
MAEA Oto5
MAEB OtoF
Timing

Output modules do not have temporary latch memory. Setting and resetting an
output in the application program is effective immediately after the respective
response time. These times are explained for each module in the respective
"Technical Data" section (e.g. for relay modules, approx. 10 msec and for
transistor modules, approx 100 psec.).

Protective Circuits

An external protective circuit is required for relay output modules and for
transistor output modules it is recommended.

Module Type External Protective Elements
A12A Relay Outputs Required
A12B Transistor Outputs Recommended
A12C Transistor Outputs Recommended
MAEA Transistor Outputs Recommended
MAEB Transistor Outputs NotRequired

The protective circuit can either be built into the load to be switched, the output
module or terminations in between. Most manufacturers of these protective
circuits and solenoids offer their own suitable protective elements for the
respective element.
The following components are normally used:

- RC combination: Can be used for AC or DC.

- Varistor: Mostly used for AC. Since varistors have a tendency to wear
out, RC combinations are generally preferred.

- Inverse Diode: Can only be used for DC.

- Diodes/zZ Diode Combination: Can only be used for DC. This type of
protective circuit enables faster cutoff times.

9 Typical values for RC combination circuits (ca. 10 W inductive load) are: 22 Q/250 nF at 24 VDC/AC or
220 Q/1 uF at220 VAC.
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DIGITAL INPUT/OUTPUT MODULES
E16A - 16 INPUTS 24 VDC

PLC SYSTEMS

MINICONTROL COMPONENTS

E16A

. 16 Digital Inputs
. Input Voltage 24 VDC

. Input Delay
ca. 1 msecorca. 10 msec

77 7 T T TINS

SLOTS Slot 012345
E16A Base Units Aand C e 000 00
ORDER DATA
MCE16A-0 Digital Input Module, 16 Inputs, Input Voltage 24 VDC, LED Status
Display, Galvanically Isolated, Reference Potential GND, Power-on
Delay ca. 10 msec
MCE16A-1 Digital Input Module, 16 Inputs, Input Voltage 24 VDC, LED Status
Display, galvanically isolated, Reference Potential GND, Power-on
Delay ca. 1 msec
DIAGRAM
Status  Opto-
Display ~coupler ~ Filter
Qo
&
|
I
|
I
| o
| (4N)
| 5
|
B s i @Data Bus
| =
| )
- =
1
|
Status ' Opto-
Display coupler Filter
F o—
Address and
LOGIC (= Control Bus
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TECHNICAL DATA E16A-0 E16A-1

Number of Inputs

Total 16

In Groups of -
Electrically Isolated

Input - PLC YES (Optocoupler)

Input - Input NO
Input Voltage

Nominal 24\VDC

Minimal 16 VDC

Maximal 30VDC
Input Resistance ca.2:2kQ
Switching Threshold

log.0 - log. 1 min. 16 VDC

log. 1 - log. 0 max. 12VDC
Input Current at 24 VDC ca. 10mA
Switching Delay

log.0 - log.1 ca. 10 msec ca. 1 msec

log.1 - log.0 ca. 20 msec ca.2msec
Input Status Transfer With Change
Through CPU
Documentation Hardware Manual MINICONTROL

German MAHWMINI-0

English MAHWMINI-E

French MAHWMINI-F

CONNECTIONS

0 el 0 Input0

1= ; 1 Input1

ACHS 2 Input2

3 | [ 3 Input3

4 =l Y 4 Input4

5 =) S 5) Input5

6 =) N 6 Input6

7 (=R 7 Input 7

8 |l A 8 Input 8

9 |[my IRV 9 Input9

A =S A Input A

B | =) A B InputB

Cl=hi C  InputC

D |l D  InputD

E (=Rl E  InputE

FIEIS F InputF

>[=lii= »  Reference potential

INPUT CIRCUIT

22 kQ
Inputo———{ ¥

po

560Q
T

Status
Display
|
N
V7s
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J— DIGITAL INPUT/OUTPUT MODULES

MAEA - 8 INPUTS, 6 OUTPUTS

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA MAEA
Number of Inputs 8
Electrically Isolated
Input-PLC YES (Optocoupler)
M AE A Inputs - Outputs YES
Input - Input NO
Output - Output NO
- Input Voltage
v * 8Digtalnputs nom.Jmin.max. 24VDC /16 VDC /30 VDC
Input Voltage 24 VDC
':L:- : * Inputvolage Input Resistance ca.2.2kQ
r Input Delay - ca. 10
E',— ’ * nputlelay-ca. fumsec Switching Threshold
E.' i e 6 Digital Transistor Outputs log.0 - log.1/log.1 - log.0 min. 16 VDC / max. 12 VDC
! i
E: _| e Swilching Voltage 24 VDC Input Current at 24 VDC ca. 10 mA
:;i I G ) Switching Delay
Ixii * Switching Current- Max. 0.5 A per Output log.0 - log.1/log.1 - log.0 ca. 10 msec/ ca. 20 msec
D | s
iir_ ! Input Status Transfer With Change
Ol Through CPU
DuC £ ¥ -
=4 & Outputs 6
x| 1
Output Switching Voltage
nom./min./max. 24VDC/18VDC/30VDC
Output Switching Current
Per Output/ Total 05A/3A
SLOTS Slot 012345 Transistor Residue Voltage <1Vat05A
MAEA  Base UnitA (CP30) Dooooo Documentation Hardware Manual MINICONTROL
Base Unit C (CP32) e 0000 0 Geman MAHWMINI-O
English MAHWMINI-E
French MAHWMINI-F
ORDER DATA
MCMAEA-0 Digital Input/Output Module, 8 Inputs, Input Voltage CONNECTIONS
24 VDC, LED Status Display, Galvanically Isolated, Reference Volt-
age GND, Switching Delay ca. 10 msec, 6 Transistor Outputs, + +24VDC
Switching Voltage 24 VDC, Switching Currentmax. 0.5 A per Output = > OutputReference Potentil
; 8 0 Output 0
0 Q 1 Output 1
1 S 2 Output2
2 Q) & Output3
DIAGRAM 3 %) 4 Output4
é 8 5 Output5
] S 0 Input 0
Data Bus 1 Q 1 Input 1
Status  Opto- 2 ) 2 Input2
Display coupler ~ Filter + 24 VDC 3 Q 3 Input3
0 % °© 4 g 4 Input4
Opto- 5 5 Input5
E 5 cosgl)er %) 6 O 6 |:zﬁt 6
= < s = e S 7 Input 7
o T & | = > Input Reference Potential
= [= < | =2
= o (o]
Status ~ Opto- 2 (@) 6‘
Display coupler ~ Filter = o x
70 = :
»o o= ' INPUT/OUTPUT CIRCUITS

LOGIC
& i EPtavs
Address _and : :

Control Bus [ ol

5500

voe

$——oOutput

[T
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DIGITAL INPUT/OUTPUT MODULES
MAEB - 16 INPUTS, 16 OUTPUTS

PLC SYSTEMS
MINICONTROL COMPONENTS

. 16 Digital Transistor Outputs

|

77T

log.0 - log.1/log. 1 - log.0

TECHNICAL DATA MAEB-0 MAEB-1
Number of Inputs 16
M A E B Electrically Isolated
Input - PLC YES (Optocoupler)
Inputs - Outputs YES
Input - Input NO
e 16Digital Inputs Output - Output NO
e InputVoltage 24VDC Input Voltage
nom./max. 24VDC/30VDC
. Input Delay e
ca. 1 msecor ca. 5 msec Switching Threshold

min. 16 VDC / max. 12 VDC

Input Current at 24 VDC ca.83mA
° Switching Voltage 24 VDC o
Switching Delay
. Switching Current max. 0.5 A per Output og.0 — log. 1 ca. 5 msec ca. 1 msec
log. 1 - log.0 ca. 5 msec ca. 1 msec
. Short Circuit and Overload Protection
Outputs 16
. 16 LED Status Display, either for inputs or _ _
outputs (switched with keys) Protection Short Circuit and Overvoltage
Output Switching Voltage
nom./min./max. 24VDC/18VDC/30VDC
Output Switching Current
Per Output/ Total 05A/8A
Protective Circuit OnModule
SLOTS Slot 012345 Operating Temperature 0to 50 °C
MAEB  Base UnitA (CP30) Doocoaoo Documentation Hardware Manual MINICONTROL
Base Unit C (CP32) e e 0000 Geman MAHWMINI-O
English MAHWMINI-E
French MAHWMINI-F
ORDER DATA
MCMAEB-0 Digital Input/Output Module, 16 Inputs, Input Voltage CONNECTIONS
24 VDC, LED Status Displays, Galvanically Isolated, Reference -
Potential GND, Switching Delay ca. 5 msec, 16 Transistor Outputs, 37 pin D-type L
Switching Voltage 24 VDC, Switching Current max. 0.5 A per Output (F) “‘;" j e o .nzu, 5 Input reference potentials are
e =" (RN S connected on module.
MCMAEB-1 Digital Input/Output Module, 16 Inputs, Input Voltage ﬁ; input 3 ot
24 VDC, LED Status Displays, Galvanically Isolated, Reference S ® “"pf:” > ot G
Potential GND, Switching Delay ca. 1 msec, 16 Transistor Outputs, %o IV :D:E
Switching Voltage 24 VDC, Switching Current max. 0.5 A per Output °3 o 6 St
o 7
8 g R; P 2 : Owsu: Ref. Potential
o g Output 0 ‘[210 ‘Oé'l G :
8 o 07 -
DIAGRAM 2
o (e}
o©
o © _ Output 6
Address and ° T
Control Bus Data Bus + 24 VDG ZV% A T
O
Opto- Opto-
coupler  Filter coupler
>_
0 %Z‘Li N ol 0 INPUT / OUTPUT CIRCUITS
: o > | n
L 1] | =
2 ‘ & = | 2 i mo s o
D 16 x E >_ 16 X & To Internal : PA 3
o | o o | =) Logic D/ :
= | E < | (@] : : g
3 z | e [
= o 5
>
E ]
P
Button
] Jg [ PLC Logic
]
X

Status Display
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SLOTS

DIGITAL INPUT/OUTPUT MODULES
A12A - 12 RELAY OUTPUTS

PLC SYSTEMS

MINICONTROL COMPONENTS

Al12A

e  12Relay Outputs

e 3 Groups with Separate Reference Potential
e Switching Voltage 220 VAC or 24 VDC

e Switching Current max. 2 A per Output

e Two Outputs with Open Contacts

Slot 012345

A12A Base Unit A (CP30)

Base Unit C (CP32)

Oe
Oe
o o
e o
o o
o o

ORDER DATA

MCA12A-0

Digital Output Module, 12 Relay Outputs, Switching Voltage

220VAC/24VDC, Switching Currentmax.2 A perOutput, LED Status

Displays

DIAGRAM

Data Bus =)

Address and
Control Bus

TEMPORARY MEMORY

{ Driver LED Relay o
>HeHal-A—7°
3 o
{SHeHE A
SHeHE -

—BHeHE-

 Driver LED Relay | Output

—BHeHE- A
—EHeHEH-A ]
— BHeHEA

LOGIC
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TECHNICAL DATA

Type

Switching Current
Per Output
Per Group

Protective Circuit

A12A

Relay

max.2 A
max.5A

External by User,

Required

Voltage Resistance

Contact - Coll

CONNECTIONS

2000V,

1
1
3
>
4
5
5
6

~

D DDV DADN)

DOVSDHDOV D

Output0

Output 1

Output 1 (N.C.)

Output2

Output3

Reference Potential for Outputs 0to 3
Output4

Output5

Output5 (N.C.)

Output6

Output7

Reference Potential for Outputs 4 to 7
Output8

Output9

Output A

OutputB

Reference Potential for Outputs 8 to B

W IOI>oOooyw NOaoah YWY wWN = 2O
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DIGITAL INPUT/OUTPUT MODULES
A12B / A12C - 12 TRANSISTOR OUTPUTS

PLC SYSTEMS

MINICONTROL COMPONENTS

Al12B / Al12C

e 12 Transistor Outputs
e Switching Voltage 24 VDC

e Switching Current 0.5 A/2 A per Output

|

77T

TECHNICAL DATA Al2B Al2C
Number of Outputs
Total 12
In Groups of -
Type Transistor
Galvanic Isolation
Output-PLC YES
Output - Output NO
Switching Voltage
nominal 24\DC
minimal 18VDC
maximal 30VDC
Switching Current
Per Output max.0.5A max.2 A
Total max.6 A max. 6 A
Switching Delay
log. 0 - log. 1 ca. 100 psec
log. 1 - log.0 ca. 200 psec
Transistor Residue Voltage <1Vat05A
Protective Circuit External by User,
(Recommended)
Documentation Hardware Manual MINICONTROL
German MAHWMINI-0
English MAHWMINI-E
French MAHWMINI-F
CONNECTIONS

SLOTS Slot 012345
A12B, A12C Base Unit A (CP30) e e 00 o0
Base Unit C (CP32) OO e e e e
ORDER DATA
MCA12B-0 Digital Output Module, 12 Transistor Outputs, Switching Voltage
24 VDC, Switching Current max. 0.5 A per Output, LED Status
Displays, Galvanically Isolated
MCA12C-0 Digital Output Module, 12 Transistor Outputs, Switching Voltage
24VDC, Switching Currentmax. 2 A per Output, LED Status Displays,
Galvanically Isolated
DIAGRAM

Address and

Control

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

Opto-

Data Buscy

TEMPORARY MEMORY

Bus

LOGIC

Status

o + 24 VDC

——oGND

DINIS191%. 0 0D 08D IS0 00 |

n
n
N
+
>
0
1
2
3
4
5
6
7
8
9
A
B

WP>ooNoanbhwNh=2OW + + + +

+24VDC
+24VDC
+24VDC
+24VDC
GND
Output0
Output 1
Output2
Output3
Output4
Output5
Output6
Output 7
Output8
Output9
OutputA
OutputB

The four 24 VDC inputs are connected
internally.

OUTPUT CIRCUIT

PLC Logic —»———

4.7 kQ

22 kQ

-—0+24 V

Output

»~

47 kQ

10F/50V
1
N

I
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ANALOG INPUT/OUTPUT MODULES

PLC SYSTEMS
MINICONTROL COMPONENTS

GENERAL INFORMATION

Analog inputs are used for converting measurement values (voltages, current,
temperature) to numerical values that can be processed by the PLC. Analog
outputs are used to convert PLC internal numerical values to current or voltage.
The following table is an overview of the analog input / output modules for the
MINICONTROL system. These modules can only be operated in base unit C
(CP32).

ANALOG 1/0 MODULE Slot 012345
PEA4  41Inputs0-10V/0-20 mA o o
PEA8  4Inputs0-10V/0-20 mA
4 Inputs 0- 10 V/0 - 20 mA o o
PT41 4 Inputs for PT100 Sensor L)
PTA2 2 Inputs for PT100 Sensor,
2 Outputs 0- 10V o o
PTE6 6 Inputs for Thermoelement (50 mV) L)
PTES 8 Inputs for KTY10 Sensor ° o
PRTA  41Inputs0-10V/0-20 mA o D

ANALOG INPUTS

Utilization in the Application Program

Converting the input signals to numerical values is controlled by standard
function blocks. One function block exists for every module:

Module Type Function Block

PEA4 4 Inputs 0- 10 /0 - 20 mA AINA
PEA8 4 Inputs 0-10V/0-20 mA,

4 Outputs 0- 10V /0 - 20 mA AINA
PT41 4 Inputs for PT100 Sensor TINA
PTA2 2 Inputs for PT100 Sensor,

2 Outputs 0- 10 V TIND
PTEG 6 Inputs for Thermoelement (+50 mV) TINF
PTE8 8 Inputs for KTY10 Sensor TING
PRTA 4 Inputs 0-10V/0-20 mA AINB

The following parameters are connected to the function block:

- The number of the first channel to be converted (CHAN)
- The number of channels to be converted (LENGTH)

- The slot number of the module

- The target address for the conversion results

With inputmodules used fortemperature measurement, you can define whether
the values should be stored in °C or °F. Different ranges of measurement can
be switched between on some modules. A detailed description of the standard
function blocks for analog input/output modules can be found in the "Standard
Software User's Manual, Volume 1".

" The analog input module PRTA can also be operated in slot 1 if slot 2 is not used.
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Resolution

Averyimportant characteristic of analog input/output modules is the resolution.
The resolution defines the number of steps that the range to be measured is
divided by. The resolution is entered in bits. The number of divisions is a result
of:

Number of Steps = 2 Resolution

The following table indicates the relationship between the resolution and the
number of steps for the most common resolutions:

No. of Step Size with Step Size with
Resolution Steps 0-10V Range 0 - 20 mA Range
8 Bit 256 39.06 mV 78.13pA
10 Bit 1024 9.77mV 19.53 A
12 Bit 4096 244mV 488 A
16 Bit 65536 152.59 Vv 305.18 nA

Timing -Update Times

Analog inputs are converted cyclically in most applications, which means that
the channels are converted and saved, whether this data is required in the
application program immediately or not. The update time is the period of time in
which is required to update the results of the conversion. The update time
depends upon three factors:

- The input filter on the module
- Conversion time of the A/D converter
- Program Cycle Time

In order to obtain accurate measurements in an industrial atmo-
sphere, all analog input modules are equipped with an input filter.
This filter has a time constant which corresponds with the applica-
tion. Filters with large time constants are used for temperature
measurements (e.g. PT41), since temperature does not normally
change very fast. Measurements that deal with rapid changes (e.g.
voltage measurement with the PRTA) require a respectively small
time constant that is suitable for the conversion time of the A/D
converter.

Input Filter:

Conversion Time: The conversion time depends on the A/D converter used in the
module. This is shown in the "Technical Data" section for each
individual module.

Program Cycle Time: Since one channel is converted per program cycle in most applica-
tions (e.g. Standard Function Blocks), the program cycle time fits
within the update time. For example, : With a program cycle time of
30 msec and four channels to be converted, the update time
(independent of the conversion time) cannot be under 120 msec.

ANALOG OUTPUTS

Utilization in the Application Program

Converting internal numerical values to voltage or current is controlled through
standard function blocks. A function block exists for every module:

Module Resolution Function Block
PEA8 4Inputs 0-10V/0-20 mA,
4 Outputs 0- 10V /0 - 20 mA AOTA
PTA2 2 Inputs for PT100 Sensor,
2 Outputs 0- 10V AOTD

The following parameters are connected to the function block:

- The number of the channel to be converted first (CHAN)
- The number of channels to be converted (LENGTH)

- The slot number of the module

- The source address of the values to be output
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ANALOG INPUT/OUTPUT MODULES, S—

PEA4 - 4 INPUTSO0-10V /0 -20mA

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA PEA4-1 PEA4-2
Number of Inputs 4 4
Input Signal
Nominal Oto10V 01020 mA
Maximal -0.3Vto+13V 70 mA
F) E A 4 Input Resolution 10 Bit 10 Bit
Conversion Time per Channel ca. 10 msec ca. 10 msec
e 4 Analog Inputs Input Current <250 nA -
e Input Signal 0- 10V or 0 - 20 mA Load - 50Q
e 10 Bit Resolution Voltage Drop at 20 mA - 1V
e  Software Operated with Standard Input Precision
Function Blocks Basic Precision at 20 °C +0.3 % +0.3 %
Offset Drift +0.0025 % /°C +0.0055 % / °C
Gain Drift +0.025 % /°C +0.03%/°C
Linearity 0.2% 0.2%
Documentation Hardware Manual MINICONTROL
German MAHWMINI-0
English MAHWMINI-E
French MAHWMINI-F
CONNECTIONS
SLOTS 012345
.
PEA4  Base Unit C (CP32) L) 8
g 0  AnalogInput0
o 1 Analog Input 1
2 2 Analog Input2
ORDER DATA g 3 AnalogInput3
S »  Reference Potential for Analog Inputs
MCPEA4-1 Analog Input Module, 4 Analog Inputs, Input Voltage Q
0-10V, 10 Bit Resolution, Without Galvanic Isolation )
g Other connections are not used with the PEA4
MCPEA4-2 Analog Input Module, 4 Analog Inputs, Input Current Q
0-20 mA, 10 Bit Resolution, Without Galvanic Isolation g
S
DIAGRAM
SOFTWARE OPERATION
U ! ’
The AINA standard function block is used for software control of the analog
¥ inputs. This function blockis acomponent of software package SWSPSSTDO01-0
Input 0 ”D_> (see section A7 "PLC Programming").
| A w .
| <) The parameters of the AINA function block are:
| w
o
4 x |::> “EJ :‘> Data - Number of the first channel to be converted (0 to 3)
[ - Bus - Number of channels to be converted (1 to 4)
| 2 - Slot number of the PEA4 module (0 or 1)
Input 3 HD” D ] - Target address for the converted values
A
Address and |:> PLC Logic
Control Bus RELATIONSHIP BETWEEN INPUT SIGNAL AND CONVERTER VALUE

The relationship between the input signal (Voltage 0 to 10 V or current O to 20
mA) and the converter value (0 to 1023) is linear:

Converter Value Corresponds with Corresponds with
Input Voltage (PEA4-1) Input Current PEA4-2
0 oV 0mA
500 5V 10 mA
1000 10V 20 mA
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ANALOG INPUT/OUTPUT MODULES,

PEAS8 - 4 INPUTS, 4 OUTPUTS
PLC SYSTEMS
MINICONTROL COMPONENTS
TECHNICAL DATA PEAS8-1 PEAS8-2
Number of Inputs 4 4
Input Signal
Nominal Oto10V 0to 20 mA
P EA8 Maximal 03Vio+13V 70 mA
Resolution der Inputs 10 Bit 10 Bit
Conversion Time per Channel ca. 10 msec ca. 10 msec
e 4 Analog Inputs
Input Current <250 nA -
e Input Signal0- 10V or0-20 mA
‘B Load - 50 Q
| e 10BitResolution
Ty r Voltage Drop at 20 mA - 1V
= ! i e 4 Analog Outputs
i Input Precision
Al e  Output Signal 0-10 V or 0 - 20 mA Basic Precision at 20 °C +0.3% +0.3%
ML Offset Drift +0.0025 % /°C +0.0055 % /°C
LLE. : e Software Operation with Standard Gain Drift +0.025%/°C +0.03%/°C
i Function Blocks Linearity 0.2% 0.2%
¢
E [] Number of Outputs 4 4
[
ﬁ ! Output Signal Oto10V 0t020 mA
|
i |F Output Resolution 8 Bit 8 Bit
L= | :
x| Output Precision
Offset at 20 °C 0.2% 0.3%
Offset Drift (0 to 60 °C) +0.05 % 0.08 %
Gain Error at 20 °C +0.2 % Load 50Q: 0.5%
SLOTS 012345 Load 400Q: 3.5%
Gain Drift +0.012%/°C 0.05%/°C
PEA8  Base UnitC (CP32) L) Linearity 02% 02%
Max Output Load
Per Channel 20mA
ORDER DATA
Load Max. 400 Q
MCPEAS-1 Analog Input/Output Module, 4 Analog Inputs, Input Voltage 0 - .
10'V, 10 Bit Resolution, 4 Analog Outputs, Output Voltage 0 - 10 V, Documentation Hardware Manual MINICONTROL
Without Galvanic Isolation German MAHWMINI-O
English MAHWMINI-E
MCPEAS8-2 Analog Input/Output Module, 4 Analog Inputs, Input Current French MAHWMINI-F
0 - 20 mA, 10 Bit Resolution, 4 Analog Outputs, Output Current
0-20 mA, Without Galvanic Isolation
CONNECTIONS
DIAGRAM 0  AnalogInput0
1 Analog Input 1
10sz ON,;A 2 Analog Input2
Output 0 O—E+ =) 3 Analog Input3
; A = g »  Reference Potential for Analog Inputs
i =[O U Voltage Output 0 (only with PEA8-1)
4‘ ) =iz | Current Output 0 (only with PEA8-2)
K : :: »  Reference Potential for Analog Outputs
1 =il U  Voltage Output 1 (only with PEA8-1)
| D ] ([ | Current Output 1 (only with PEA8-2)
Output 3 o—E« -y = f »  Reference Potential for Analog Outputs
4 w : :‘ U Voltage Output 2 (only with PEA8-1)
g D = (IS | Current Output 2 (only with PEA8-2)
U, = > Bﬁ? =\ »  Reference Potential for Analog Outputs
= =1l U  Voltage Output 3 (only with PEAS-1)
] 4 | Current Output 3 (only with PEA8-2
o
Input 0 C~>D—> A »  Reference Potential for Analog Outputs
:
|
4 x
| |::> SOFTWARE OPERATION
|
‘ D The analoginputs and outputs are controlled with standard function blocks AINA
Input 3 ‘}’D—’ E and AOTA. These function blocks are components of software package
SWSPSSTDO01-0 (see section A7 "PLC Programming" as well).
Address and S
Control Bus |:> PLC Logic
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ANALOG INPUT/OUTPUT MODULES, S
PT41 - 4 INPUTS FOR PT100 SENSORS

PLC SYSTEMS
MINICONTROL COMPONENTS

N

TECHNICAL DATA PT41-0 PT41-1
Number of Inputs 4
Temperature Sensors / Norm PT100/DIN 43760
Connection Type Three Wire Connection Four Wire Connection
Resolution der Inputs 10 Bit
P T4 1 Conversion Time per Channel ca. 100 psec
Input Precision
Basic Precision at 20 °C +0.3% +0.011%/R"Y +0.3%+0.011%/R"
. 4 Inputs for Direct Connection of Offset Drift +0.039 %/ °C +0.039% /°C
PT100 Temperature Sensors Gain Drift +0.017 %/ °C +0.017 %/ °C
e Three or Four Wire Connection D°°g:§::]"°" Hardware://ll;alﬁlMNII'Iql;l_I(():ONTROL
o 10BitResolution El MAMWNINLE
CONNECTION
- Negative Line Sensor 0

S- Sense Line (-) Sensor 0
S+ Sense Line (+) Sensor 0
+ Positive Line Sensor 0

- Negative Line Sensor 1
S- Sense Line (-) Sensor 1
S+ Sense Line (+) Sensor 1
+ Positive Line Sensor 1

]

10

0

%)
S
N
N
)
)
S
N

T
O
O
O]
-]
|
O
O]
]
O
O]
|
O
O]
O]
-]
|
]

Y+00niI +0O01 +0O0n | +0O01

Q - Negative Line Sensor 2
N S- Sense Line (-) Sensor 2
SLOTS 012345 <) S+ Sense Line (+) Sensor 2
:: + Positive Line Sensor 2
PT41  Base UnitC (CP32) L S - Negative Line Sensor 3
o S-  Sense Line (-) Sensor 3
S S+ Sense Line (+) Sensor 3
+ Positive Line Sensor 3
ORDER DATA »  Ground

Analog Input Module for temperature measurement, 4 inputs for direct connection of
PT100 temperature sensors, 10 bit resolution, without galvanic isolation

SOFTWARE OPERATION
MCPT41-0 Measurement Range -25 to +225 °C, for Three Wire Connections
MCPT41-1 Measurement Range -25 to +225 °C, for Four Wire Connections Analog input controlis all handled through the TINA function block. This function
block is a component of software package SWSPSSTDO01-0 (see section A7
"PLC Programming" as well).
The parameters of the TINA function block are:
DIAGRAM
- Number of the first channel to be converted (0 to 3)
- Number of channels to be converted (1 to 4)
Current Source Reference - Slot number of the PT41 module (0 or 1)
T 0 Voltage - Measurementrange
- OH I A Source - Desired units for the result (°C or °F)
i [z\'fpﬁi“e“,a' 7 - Target address for the converted values
SO AT T The temperature in the defined units (°C or °F) is augmented by a factor of 10
Channel n ‘ D —» § and stored as a 2's complement number. e.g.:
s 2 i £
3 K—) E K“1Data Bus Temperature Result °C Result °F
Fllter @ -25°C (-13°F) -250 -130
(= 0°C (32°F) 0 320
D 100°C (212 °F) 1000 2120
225°C (437 °F) 2250 4370

1 Address and
Logic <::'Control Bus

" R ... Line Resistance
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ANALOG INPUT/OUTPUT MODULES,
PTA2 - 2 INPUTS FOR PT100 SENSORS, 2 OUTPUTS

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA PTA2
Number of Inputs 2
Temperature Sensor / Norm PT100 / DIN 43760
Connection Type Three Wire Connection
P TA2 Input Resolution 10 Bit
Conversion Time per Channel ca. 100 psec
. 2 Inputs for Direct Connection of Input Precision
PT100 Temperature Sensors Basic Precision at 20 °C +0.3%+ 110 ppm/R "
Offset Drift +0.039%/°C
. Three Wire Connection Gain Drift +170 ppm/ °C
. 10 Bit Resolution Number of Outputs 2
. Measurement Range -25 °C to +475 °C Output Signal Oto10V
. 2 Analog Outputs Output Resolution 8 Bit
. Output Voltage 0to 10V Output Precision
Offset at 20 °C 02%
Offset Drift (0 to 60 °C) +0.05 %
Gain Error at 20 °C +0.2%
Gain Drift +0.012%/°C
Linearity 0.2%
Maximum Output Load
Per Channel 20 mA
Documentation Hardware Manual MINICONTROL
SLOTS 012345 German MAHWMINI-0
) English MAHWMINI-E
PTA2 Base Unit C (CP32) oo French MAHWMINIF
ORDER DATA
CONNECTIONS
MCPTA2-21 Analog Input/ Output Module, 2 inputs, for direct connection of
PT100 temperature Sensors, 10 bit resolution, measurement range - I
o ) . + o + Positive Line Sensor 0
2510 +475°C, three wire connection, 2 analog outputs, output voltage s+l | 1S S+ s Line (9) S 0
0to 10V, without galvanic isolation S-| AR ense Lne (e
’ _ Q S- Sense Line (-) Sensor 0
+ ) - Negative Line Sensor 0
s 8 +  Positive Line Sensor 1
_ Q St Sense Line (+) Sensor 1
DIAGRAM S S-  Sense Line (-) Sensor 1
N - Negative Line Sensor 1
8 > Ground
N u Voltage Output A
Output 00— - A S > Ground
2 < 8 U Voltage Output B
K S » Ground
Output 1To—| <] |- D |w
! wl
Current Source %
Reference e Data
Voltage E Bus SOFTWARE OPERATION
o Source =
[92]
mplifier ) 2 Software operation of the PT100 inputs is controlled with the standard function
A block TINE and the outputs are handled with the AOTE function block. Both of
the function blocks are standard components of software package
D ’ SWSPSSTDO01-0 (see section A7 "PLC Programming” as well).
@:> The temperature in the defined unit (°C or°F) is augmented by a factor of 10 and
stored as a 2's complement number. e.g.:
D Temperature Result °C Result °F
T -25°C  (-13°F) -250 -130
- " 0°C (32°F) 0 320
Logic GRE 100 °C (212 °F) 1000 2120
ol 475°C (887 °F) 4750 8870

" R ... Line Resistance

6 6 AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



ANALOG INPUT/OUTPUT MODULES, S—

PTE6 - 6 INPUTS FOR THERMOELEMENTS

PLC SYSTEMS
MINICONTROL COMPONENTS

PTEG

e 8 Analog Inputs for Temperature Sensors

e 6 Channels for FeCuNi- (Types F and J),
NiCrNi Sensor (Type K), PtRh-Rt, PtRh-El etc.

e 2 Channels for KTY10 Sensors (Compensa-
tion)

¥
W : e  2Internal KTY10 Sensors (Compensation)
L]
.: e Temperature Range -150 to +1800 °C (De-
- pending on sensors)
- LY
B
- & e Resolution 16 Bit
» L3
L . e  Conversion Time ca. 62 msec per Channel
: & (User Definable)
L]
:. e  Software Linearization with TINF Function
- 1 Block
L]
. L]
£
=L
SLOTS 012345
PTE6 Base Unit C (CP32) o o
ORDER DATA
MCPTES-0 Analog Input Module for temperature measurement, 8 channels
(6 for temperature measurement, 2 for compensation), 16 bit resolu-
tion, measurementrange-150to +1800 °C (depending on the sensor),
conversion time per channel- ca. 62 msec (user definable), without
galvanic isolation
DIAGRAM
o [ ] Ll el | Upper
15} - 5 D E | | Internal
f 8 % S ] Terminal
Channel A | < 5o 2 D z T
3 ERR ] perature
£ Lgs| (V2
O @ — B
Current A
48 [ |Source
O — £ -
2 B %_5 % % g
Channel 0 ':'_.:" ;gg D%— = g E
_ | B £2¢8 3 e = =
& — & g E 8
I <
|
|
6 x D
|
o
o Ll el
5 @ 28s| [D<
[ ] K] Lower
S 3 2 % % D & Internal
& L3a 2 Terminal
o [ -~
@ a Temperature
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N

TECHNICAL DATA PTEG

Number of Inputs 6 for Temperature Measurement (Thermoelement)
2 for Compensation (KTY10 or 10 V)

Temperature Sensor
Sensor KTY NiCrNi FeCuNi FeCuNi
Type K = J
TemperatureRange  -50t0+150°C  -150t0 +1200°C -100t0+850 °C  -100to +870 °C
Precision 0.1°C 0.1°C 0.1°C 0.1°C
KTY10 Sensor
Measurement Range -50t0 +150 °C
Precision +2°C
Resolution 0.01°C
Module Temperature Measurement over 2 Internal KTY10 Sensors
Measurement Range -50to +150 °C
Precision 45 °C (compared to external KTY10 Sensor)
Resolution 0.01°C
Comparison Voltage
Resolution 1mV (£10V=+100 °C)
Measurement Range +10V
Precision +10 mV (Environmental Temperature 22 °C)
Offset Drift 100pV/°C
Gain Drift 0.025%/°C
Common Mode Error 0.02 %/V=0.02 °C
Common Mode Range +10.5V
Thermoelement Input
Resolution 2uV
Measurement Range -65.536 mV to +65.534 mV/
Use half range only for disturbance suppression (+35 mV)
Precision +10 uV (Environmental Temperature 22 °C)
Offset Drift 25pvi°C
Gain Drift 800ppm/°C
Common Mode Error 10V
Common Mode Range +10V
Conversion Times
10 Hz Notch 302 msec
50 Hz Notch 62 msec
200 Hz Notch 16.2 msec
1kHz Notch 4.1 msec
Calibration Times"
10 Hz Notch 902 msec
50 Hz Notch 183 msec
60 Hz Notch 48 msec
1 kHz Notch 11.7 msec
Resolution
10 Hz Notch 0.01°C (16 Bit)
50 Hz Notch 0.01°C (16 Bit)
200 Hz Notch 0.02°C  (15Bit)
1 kHz Notch 06°C  (10BIit)
CONNECTIONS
+
B +10V or KTY10 Sensor
T
o +
3l -
) +
@ -
O + -
9| - +
S +
] - -
Sl + + 6 * Thermoelement
Qf -
ol + o
Sl - +
S +
® - -
3l v
S -
* £10VorKTY10 Sensor
> Ground
SOFTWARE OPERATION

The analog inputs are controlled through standard function block TINF. This
function block is a standard component of software package SWSPSSTD01-0
(see section A7 "PLC Programming" as well).

" The calibration is made automatically after a change in the notch frequency and after a reset. After a
reset, the notch frequency is set to 50 Hz.
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ANALOG INPUT/OUTPUT MODULES,
PTE8 - 8 INPUTS FOR KTY 10 SENSORS

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA PTES8
Number of Inputs 8
KTY10 Sensor
Measurement Range -10to+110°C
Resolution 0.01°C
Precision +0.3 °C (Environmental Temperature 20 °C)
Max. Temperature Drift #0.03°Cl°Cmentatemporatre
P T E 8 Hardware Filter
Cutoff Frequency ca.5Hz
Steepness ca. 40 dB/Decade
e 8 Analog Inputs for KTY10 Sensors Conversion Times
10 Hz Notch 302 msec
e Temperature Range-10to 110 °C 50 Hz Notch 62 msec
o ¥ 200 Hz Notch 16.2 msec
1 kHz Notch 41
: u e Resolution 16 Bit 2o msee
" b Calibration Times "
- 4 e Conversion Time - ca. 62 msec per Channel 10 Hz Notch 902 msec
™ 5 (User Definable) 50 Hz Notch 183 msec
B 60 Hz Notch 48 msec
N 1kHz Notch 1.7 msec
L & :
L] . Resolution
. & 10 Hz Notch 0.01°C (16 Bit)
i 50 Hz Notch 0.01°C (16 Bit)
et 200 Hz Notch 0.02°C (15 Bit)
- : 1 kHz Notch 06°C  (108Bit)
at
L]
:_ CONNECTIONS
o +
) Channel 0
+
- B ) Channel 1
S| -
4 +
SLOTS 012345 8 : ! Channel 2
PTES Base Unit C (CP32) o o 8 * o
8| - Channel 3
N ;
8 : . Channel 4
5| +
. +
ORDER DATA g N ) Channel 5
S -
MCPTES-0 Analog Input Module for temperature measurement, 8 KTY10 8 ! * Channel 6
sensorchannels, 16 bitresolution, measurementrange-10to+110 °C, S -
conversion time ca. 62 msec per channel, without galvanic isolation + Channel 7
> Ground
DIAGRAM SOFTWARE OPERATION

The analog inputs are controlled with the standard function block TING. The

. || 4 function block is a component of software package SWSPSSTDO01-0 (see
B @ o "g’, s = section A7 "PLC Programming" as well).
Channel 0 ':'5' gg g D % —
Qo = = =
= L2a o
= o =
O @ — a
A
| .
| (] @
| o o
8x 3 i -
| i=J %} <
| o =1 (a]
I [ @
| <
D
O — Q
3 @ 285 <
= -l =
Channel 7 ':'5' 593 [> g —
a E g 9 [
£ 8% g
[ o

Bl

" the calibration is made automatically after a notch frequency change and a reset. After a reset, the notch
frequency is set to 50 Hz.
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ANALOG INPUT/OUTPUT MODULES, S—
PRTA - 4 INPUTS, REAL-TIME CLOCK

PLC SYSTEMS
MINICONTROL COMPONENTS

N
7

TECHNICAL DATA PRTA

PRTA

e 4 Analog Inputs

e Voltage (0to 10 V) or Current (0 to
20 mA) Definable for Every Channel

o 10 Bit Resolution

e Conversion Time - 100 psec / Channel
e Real-Time Clock

e 3 Keys for Setting Real-Time Clock

e Three Position LED Display

SLOTS 012345
PRTA  Base UnitC (CP32) o

ORDER DATA
MCPRTA-0 Analog Input Module, 4 inputs for voltage or current (selected

with jumper), input voltage 0 to 10 V or input current 0 to 20 mA, 10 bit
resolution, real-time clock, 3 keys, three position LED display, without
galvanic isolation

DIAGRAM

Jumper v

eoen] ez
|
|

4x >
|
|
! Jumper D

Input 3 wD»
Address and ,
Control Bus |:> PLC Logic

Data
Bus

BUS INTERFACE

[}

' The analog input module PRTA can also be operated in slot 1 if slot 2 is not being used.
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Input Signal Voltage or Current,
Selected with jumper for each channel

Input Current
Nominal 01020 mA
Max. +50 mA

Conversion Time per Channel

Load 50 Q

ca. 100 psec

Input Filter Cutoff Frequency ca. 180 Hz

Real-Time Year, Month, Day, Hours, Minutes, Seconds,
1/10 Seconds, 1/100 Seconds, Weekday

CONNECTIONS
10v/20mA 0 Analog Input 0
=N 1 Analog Input 1
S 2 Analog Input 2
3 Analog Input 3
> Reference potential for analog inputs
SOFTWARE OPERATION

The analog inputs are controlled with standard function block AINB. This
function block is a standard component of software package SWSPSSTD01-0
(see section A7 "PLC Programming").

The parameters of the AINB function block are:
- Number of the first channel to be converted (0 to 3)
- Number of channels to be converted (1 to 4)
- Slot number of the PRTA modules (0 or 1)
- Target address for the converted values

RELATIONSHIP BETWEEN INPUT SIGNAL - CONVERTER VALUE

The relationship between the analog input size (Voltage 0 to 10 V or current O
to 20 mA) and the converter value (0 to 1023) is linear.

Converter Value Respective Voltage Respective Current
0 oV 0mA
500 5V 10mA
1000 10V 20 mA
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PLC SYSTEMS

GENERAL INFORMATION

Interface modules allow the PLC to exchange data with other devices (as well
as other PLCs):

- Parallel Interfaces
- Serial Interfaces

PARALLEL INTERFACES

The data is transferred a byte at a time. An entire byte is sent together over 8
separate data lines. The most important standardized parallel interfaces is the
CENTRONICS interface whichis normally used for printer data. CENTRONICS
interfaces are not suitable for industrial use however.

SERIAL INTERFACES

The datais sentbit by bitand put back into word form by the receiver again. Serial
interfaces are better suited to computer system communication because of the
low cost wiring, less susceptibility to disturbance and worldwide standardiza-
tion. The most important types of serial interfaces are:

RS232 (V24) Communication is only established over a minimum of three lines (sender,
receiver and reference to ground). Additional lines can be used as synchroni-
zation between sender and receiver (handshake). The communication dis-
tances that can be reached (about 10 meters) with RS232 interfaces are rather
limited by the difficulties involved in separating electrical disturbances and the
faults in galvanic isolation.

TTY Communication is made through applied current (20 mA). The TTY interface is
also called the current loop interface. Since TTY interfaces are galvanically
isolated, a further communication distance is possible (up to 200 meters in
industrial applications). The TTY interface requires four lines.

RS422 Send and receive lines and sometimes handshake lines are doubled with this

interfaces (differential signals). Communication distances are further with the

RS422 interfaces than with the RS232 interface. By using the proper cabling

with B&R interface modules, the RS422 interface can also be used as an RS485

interface, if no handshake lines are used. All B&R RS422 interfaces can be
switched to high resistance (tristate status) and are therefore network capable.

RS485 Thistype ofinterface is best suited forindustrial applications. Differential signals

are also used on the RS485 interface. The RS485 interface is normally

galvanically isolated from the PLC and can be used in a network, which means
that several senders and receivers can be run with the same medium (twisted

pair cable). The communication distance with RS485 reaches up to 1200

meters.

SYNCHRONIZING THE SENDER AND THE RECEIVER

Inmost cases, the sender can send data bytes faster as the receiver can process
with asynchronous data transmission. Therefore a method of synchronization
is required for almost all paths of transmission. This synchronization method is
called a handshake. There are two different types of handshake:

- Hardware Handshake
- Software Handshake

HARDWARE HANDSHAKE

An additional line, over which the receiver can inform the sender whether it is
ready to receive more data bytes or not, is used for a hardware handshake. The
parallel CENTRONICS interface also has a so-called busy line, through which
the printer can inform the sender that its receive buffer is full for example. Two
handshake lines are required for asynchronous data transmission.

Advantage: Handshake lines can be easily evaluated
with software

Disadvantage: More cabling required
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INTERFACE MODULES

MINICONTROL COMPONENTS

SOFTWARE HANDSHAKE

Synchronization between the sender and receiver is done with control charac-
ters. The protocol which is bestknown is the standardized X-ON/X-OFF protocol
which is also used on most printers around the world. The receiver sends a
defined stop character (X-OFF; $13) to the sender if it can't receive any more
data. As soon as its receive buffer can take in more characters, it sends a start
character (X-ON; $11). Naturally there are other methods of synchronizing
through software as well.

Advantage: Less cabling

Disadvantage: Normally more software required

POINT-TO-POINT CONNECTIONS/NETWORKS

Automation system communication can be done in different ways:
Point-to-Point Connections  Asystemis connected to another system and exchanges data
with this other system. This means that the data transfer and
also be done in both directions (= asynchronous).

Networks A number of systems are connected with a common medium
(atleasta twisted pair line). A station can either send data only
toa certain other station or to optional other stations depending

on the network structure. A network capable serial interface
(e.g- the RS485 interface) is required to set up a network.
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INTERFACE MODULES

PLC SYSTEMS
MINICONTROL COMPONENTS

77 7 T T TINS

SERIAL INTERFACES

B&R INTERFACE MODULE

Characters that are sent over a serial interface are automatically split into
individual bits by the interface module. The user defines the amount of data bits
that the characters to be sent should have (5 to 8) during the initialization. The
following diagram shows 8 data bits per character being sent.

log. 1 :
—ISTART| B0 | B1 | B2 | B3 | B4 | B5 | B6 | B7 |PAR |STOP
log. 0

A start bitwhich informs the receiver of the beginning of a character is then sent.
The individual data bits follow this start character.

PARITY TEST

The parity test which can be switched on during the initialization, enables a
simple security test. A so-called parity bitis generated in addition to the data bits:

This bitis generated by the interface module automatically, in order to make the
sum of the transmitted data bits either even or odd.
EVEN Parity

The parity bitis 1, if the sum
of all data bits in uneven.

ODD Parity

The parity bit is 1, if the sum of
all data bits is even.

The parity bitis 0, if the sum of
all data bits is uneven.

The parity bitis 0, if the sum
of all data bits is even.

Afteracharacter has beenreceived, the receiver checks whether the sum of bits
corresponds with that set for the parity test. If, for example, the sum of received
bits including the parity bit is even when parity checking is set to ODD, at least
one of the bits in the received data has been inverted during the transmission.
An error signal is generated in this case.

Astop bitis sentto terminate the sequence of bits. The user can define the length
of this stop bits in the interface initialization. It can be exactly the same length
as a data bit (1 stop bit; normally), it can be 1.5 times as long as a data bit or it
can be twice as long as a data bit (2 stop bits):

? Bn | PAR |STOP Bn | PAR [ STOP Bn | PAR | STOP

1 Stop bit 1.5 Stop bits 2 Stop bits

POSSIBLE ERROR MESSAGES
Three different error states can be shown with the error status bits:

- Parity Error (see above)
- Framing Error
- Overrun Error

Aframing error occurs if the interface receiver doesn't recognize the stop
bit at the end of a character, for example when strong line disturbances
have influenced the stop bit.

Framing Error

Ifareceived characteris notread from the receive dataregister, before the
next character is received, an overrun error is generated. The received
character is invalid.

Overrun Error
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B&R offers suitable hardware and software for almost all types of communica-
tion with other systems. For the B&R MINICONTROL system, the following
interface modules are available for point to point connections from B&R PLCs
to other B&R devices or to devices from other manufacturers:

Module Interface
PIFA Serial RS232 Interface
PATA Serial interface for communication with MINICONTROL

Operator Interface Panels or can be used as an SSl interface

SLOTS
INTERFACE MODULE Slot 012345
PIFA  Base UnitC (CP32) .

PATA  Base UnitsAand C

The CPU CP32 also has its own serial application interface (TTY, RS485).

STANDARD SOFTWARE

B&R offers standard software for different types of communication. Pointto point
communication with B&R or other manufacturer systems and network connec-
tions are a couple. For more information see:

- Section A7 "PLC Programming / Standard Software"

- Section C5 "B&R MININET"
- Section C6 "Other Protocols"
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PIFA

INTERFACE MODULES,
PIFA - SERIAL RS232 INTERFACE

PLC SYSTEMS

MINICONTROL COMPONENTS

. 1 Serial Standard RS232 Interface

. Baudrate - Software Definable up to

19200 Baud

SLOTS 012345
PIFA Base Unit C (CP32) °
ORDER DATA
MCPIFA-2 Interface Module, 1 Serial RS232 Interface, 9 pin D-type Male
CONNECTIONS
RS232
XD RXD
o— - —o0
7
RXD ™D
oO—a—---—- —o0
2
DTR DSR
o— - —— 0
9
DSR DTR
oO—— - ---- — 0
4
GND GND
o——----—- —o0
1
72

TECHNICAL DATA PIFA
Interface RS232
Galvanic Isolation
Sender NO
Receiver NO
Connection 9 pin D-type (Male)
Max. Distance 10m
Handshake Lines DSR, DTR, RTS
Baudrates 50 to 19200 Baud, software setting
Data Formats 5 to 8 Data Bits, Parity Yes/No/Even/Odd,

1/1.5/2 Stop Bits, Selected with software

Documentation Hardware Manual MINICONTROL
German MAHWMINI-0
English MAHWMINI-E
French MAHWMINI-F
PIN ASSIGNMENTS Pin RS232
1 GND
9 pin D-type 2 RXD
™ 3
1 4 DSR
A 5 DCD
’ 6 +5VDC /200 mA (Rev. 02.00 and higher)
&Y 7 TXD
5 8 RTS
9 DTR
STANDARD SOFTWARE

The following standard function blocks are available for the PIFA interface
module:

FBK Function

NDMA Driver function block for connecting to a B&R MININET network
(see section C5 - "B&R MININET")

OPIB Driver function block for controlling the BRRT360 operator panel
BRRT360 (see section B2 "Visualization with Operator Panels")

MCDA Driver function block for controlling BRMEC mass memory device
(see section A6 "MULTICONTROL Components")

The function block OPIB (Operator Panel Driver) and MCDA (BRMEC Driver)
are components of the standard software package SWSPSSTDO02-0 (see
section A7 "PLC Programming").

The NDMA functionblock (B&R MININET driver) is acomponent of the standard
software package SWSPSCOMO01-0 (see section A7 "PLC Programming").

A detailed description of the standard function blocks for the PIFA interface
module shown above can be found in the "Standard Software User's Manual':

FBK Volume Chapter

NDMA 2 Chap. 6 "B&R MININET"
OPIB 1 Chap. 4 "Operator Panels"
MCDA 2 Chap. 11 "Device Driver"

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



INTERFACE MODULES,
PATA - MINICONTROL OPERATOR PANELS / SSI

PLC SYSTEMS
MINICONTROL COMPONENTS

e 1 Serial Interface, Optional use as control for
MINICONTROL operator panels or as SSl inter-
face

e Can be used in all MINICONTROL base units

e  Can be operated in all slots

SLOTS Slot 012345

PATA Base UnitA and C o000 00

ORDER DATA

MCPATA-0 Interface module for controlling MINICONTROL operator

panels or can be used as an SS| interface

PIN ASSIGNMENTS Pin Function

DATAIN
DATAIN
Reset
GND
+24 \/DC
DATAOUT
DATA OUT
CLK
CLK

9 pin D-type

© 00 N O OB WN =

SSI INTERFACE

The following prerequisites must be met before connecting an absolute encoder
to the SSl interface:

- Only absolute encoders with a monoflop time between 20 usec and
260 psec can be used.

- Absolute encoders with up to maximum 24 bit (AG24) or 32 bit (AG32)
can be read.

Function blocks AG24 and AG32 are used. These are found in the standard
software package 4 SWSPOS01-0 (Rev. 00.32 or higher).
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TECHNICAL DATA PATA
Interface Synchronous Differential Signal Interface
Connection 9 pin D-type (F)
Max. Distance 100 m (see diagram)

Documentation Hardware Manual MINICONTROL
German MAHWMINI-0
English MAHWMINI-E
French MAHWMINI-F

MINICONTROL OPERATOR INTERFACE PANEL CONNECTIONS

Connection cable BRKA08-0is required for the connection of a MINICONTROL
operator panel to the PATA interface module.

DISTANCE PATA - OPERATOR PANEL

The connection cable between the PATA module and the MINICONTROL
operator panel may be up to 100 meters long under certain conditions. The
maximum distance depends on the wire cross-section of each line and the input
voltage of the power supply module. The following diagram should make this
relationship clear:

?max. Distance [m]

100 / /
90
80
//
$
835
s &
60 sHT ‘;/
ol =
50— 3
z
40
30
20
10 . . 2
Wire Cross-Section [mm’]
0

0 01 02 03 04 05 06 07 08 09 10—=

For distances over 30 meters, a twisted pair cable is to be used (e.g. 5x2x0.14
mm?). The pairs are to be twisted as follows:

DATA IN with DATA IN
DATA OUT with DATA OUT
CLK with CLK

+24V with GND
RESET with GND

STANDARD SOFTWARE
For communication with the MINICONTROL operator panel, standard function

blocks are available. These are standard components of software package
SWSPSSTD02-0 (see section A7 "PLC Programming/Standard Software").
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COUNTING AND POSITIONING,
MODULES

PLC SYSTEMS
MINICONTROL COMPONENTS

GENERAL INFORMATION Stots 0123945
PNC4  Base Unit C (CP32) )

There are counter modules for positioning applications, counter modules for PZL2 Base Unit C (CP32) PR

event counting and positioning modules: PSA2 Base Unit C (CP32) . o

Counter Modules for This module has fast inputs and counters for actual position

Positioning Applications monitoring with incremental encoders and other hardware for

positioning applications (analog outputs for motor control, fast

digitalinputs for end switches and reference switches, outputs STANDARD SOFTWARE

for motor control enable). The positioning procedure is con-
trolled by the application program in the CPU.

The respective standard function blocks are available for all counter and

Counter Modules for The hardware is especially suited to event counting, i.e. positioning modules of the MINICONTROL system:
Event Counting these modules normally have several inputs and counters for .
monitoring events as fast as they can happen. Functions Component of
Module Block Use Software Package
Positioning Modules In addition to the hardware components required for position- .
ing applications, positioning modules have the respective e ARE Pgsnwn'l\;gtwnh SHEREROEIR
firmware. That means that the application programin the CPU ervo Motors
does not have to control the positioning procedure in detail, it PNC4 PNSC Dual Speed SWSPSPOS01-0
just has to give commands (e.g. "Absolute Positioning" or Positiol:lin
"Positioning Relative to the Momentary Position"). The posi- 9
?omqg module exe::utes the regpegtlve commaqd and sends p7L2 CMDB Counter Functions SWSPSSTD01-0
Position Reached" to the application program in the CPU. .
(Event Counting)
There are a few different methods of positioning: FeR FEke PRI RO
Stepper Motors
Dual Speed One or two motors with different speeds drive an axis. ) ) ) )
Positioning As long as the difference between set and actual positions is See section A7 "PLC Programming/Standard Software" and section A8 "Posi-
quite large, the faster motor is active. When the difference tioning".

decreases enough, the slower motor kicks in and the faster
motor drops out. This type of positioning inevitably leads to
jumps in speed which causes unavoidable mechanical play.

Positioning with The control electronics deliver pulses which turn the drive by

Stepper Motors acertain degree (one step). Since the angle of a single step is
known, actual position monitoring is no longer required. The
actual position is automatically identified by the number of
pulses delivered. Stepper motors are used for small to medium
sized applications.

Positioning with Analog signals are used for control (£10 V),

Servo Motors i.e.the speed ofthe motor can be controlled smoothly forwards
and backwards. This type of positioning is preferred over dual
speed positioning especially with larger masses, since the
mechanics are not exposed to as much oscillation and shorter
positioning times are possible.

The following counter and positioning modules are available for the MINICON-

TROL system:
PNC4 PZL2 PSA2

Module Type Counter Module Counter Module  Positioning Module
Use Positioning Event Counting Positioning with

with Servo Motors Stepper Motors

or
Dual Speed

Counting Freg. Max. 200 kHz Max. 20 kHz 20 kHz"
Axes/Counters 1 6 2

1) Maximal pulse frequency
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COUNTING AND POSITIONING MODULES, S
PNC4 - COUNTER MODULE (POSITIONING)

PLC SYSTEMS
MINICONTROL COMPONENTS

N

TECHNICAL DATA PNC4
Signal Encoder Connection 9 pin D-type (F)
Signal Encoder Inputs
Galvanically Isolated NO
Nominal Input Voltage 5-12VDC
F) N C 4 Min./Max. Input Voltage 24VDC/15VDC
Input Current typ.2mA at5VDC
typ. 5mA at 15VDC
e Fast Counter Module for Positioning Encoder Supply From PNC4 Module
Applications Supply Voltage 15VDC 5VDC
Max. Load 300 mA 500 mA

e Counting Frequency Max. 200 kHz
Distance to Signal Encoder

e  Counter Depth 24 Bit

Max. 50 meters when using signal encoders

with square wave output signals

e Analog Output for Control of Servo Motors Input Frequency Max. 50 kHz
(+10V, 11 Bit)
Counting Frequency
e  Supply of 5V and 15V Signal Encoders With Single Evaluation Max. 50 kHz
With Double Evaluation Max. 100 kHz
With Four Fold Evaluation Max. 200 kHz
Phase Shift between
Counter Channels A and B 90° +30°
See section A8 "Positioning" as well Reference Pulse Delay > 50 pisec
Counting Depth 24 Bit Binary
Analog Output
Output Voltage +10V
Resolution 10 Bit + Sign
SLOTS 012345 Quantification Error <1 Bit
PNC4  Base UnitC (CP32) oo Offset Voltage <1tmv
Disturbance Resistance " Grade 3
ORDER DATA Documentation Hardware Manual MINICONTROL
. - . . German MAHWMINI-0
MCPNC4-1 Counter module for positioning applications, binary 24 bit counter, English MAHWMINI-E
counter frequency max. 200 kHz, 11 bitanalog output (+10 V), without French MAHWMINI-F
galvanic isolation, supply of 5V and 15 V signal encoders
SIGNAL ENCODER PIN ASSIGNMENTS Pin Function
An optional 5V or 15V encoder can be connected to the PNC4 counter module. 1 Counter Channel B
The PNC4 module provides power on the 9 pin D-type (F) for both types of ) 2 Counter Channel B
encoder (15 V /max 300 mA on pin 3 and 5 V/max 500 mA on pin 9). Counter 9 pin D-type 3 +15V Encoder Supply
inputs A and B as well as reference pulse input Z are not galvanically isolated. 4 Counter Channel A
Connection Diagram for the 15 V Encoder 5 CounterChlanneIA
6 Ref. Potential for Encoder Supply
ResEREs, & 7 Reference Input Z
. == 8 Reference InputZ
: i:' 9 +5\/ Encoder Supply
Eém , 1 Analog Output ~ +10V
! m o U 2 Analog Output ~ 5V
! Em o Bk 3 Analog Output 5V
Lol LY 4 Ref. Potential for Analog Output

Connection Diagram for the 5 V Encoder

SIGNAL ENCODER

i

STANDARD SOFTWARE

more information.

Software package SWSPSPOS01-0 contains, among other things, standard
function blocks for positioning applications with servo motors and dual speed
positioning (see section A7 "PLC Programming/Standard Software" as well for

" Signal encoder connections grounded on both sides according to DIN VDE 0843-4.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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PZL2

e Counter Module for Event Counting

e All Counter Channels are Galvanically Isolated
e Counting Frequency Max. 20 kHz

e  Signal Voltage 24 V

e 6 Binary Decremental Counters

e 16 Bit Counter Depth

See section A8 "Positioning" as well

012345

SLOTS

COUNTING AND POSITIONING MODULES,
PZL2 - COUNTER MODULE (EVENT COUNTING)

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA PzL2

Number of Counters 6

Galvanic Isolation

PZL2 Base Unit C (CP32) L)

ORDER DATA

MCPZL2-0 Counter Module for Event Counting, 6 binary 16 bit counters,
input frequency max. 20 kHz, signal voltage 24 V, all channels are

galvanically isolated

FUNCTIONALITY

The PZL2 module counters are decremental. They count from a defined value
down to 0 and begin from the defined value again. Reaching 0 is indicated by

setting a bit in the status register.

INPUT CIRCUIT

2.2 kQ

5600
™~
L1
[
N
N
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Channel - PLC YES

Channel - Channel YES
Input Voltage

Nominal 24V

Maximum 30V
Input Current ca. 10 mA
Switching Threshold

log. 0 — log. 1 Max. 12.5V

log. 1 - log 0 Min.6.5V
Input Frequency Max. 20 kHz
Counting Depth 16 Bit Binary
Documentation Hardware Manual MINICONTROL

German MAHWMINI-0

English MAHWMINI-E

French MAHWMINI-F

CONNECTIONS

STATUS LEDs

OF Counter Input 0
L Reference Potential for Counter 0
r Counter Input 1
L Reference Potential for Counter 1
2F Counter Input 2
L Reference Potential for Counter 2
3F Counter Input 3
L Reference Potential for Counter 3
4r Counter Input 4
L Reference Potential for Counter 4
5F Counter Input 5
L Reference Potential for Counter 5

The PZL2 module has two status LEDs per channel:

The left (green LED) indicates the input status.

The right (orange LED) is switched on the first time that the
counter passes zero and off again the next time that zero is
passed andsoon. Ifthe counteris given anew value definition
the LED is switched off.

STANDARD SOFTWARE

A standard function block for PZL2 module operation is included in software
package SWSPSSTDO01-0 (see section A7 "PLC Programming/Standard Soft-

ware" as well).
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COUNTING AND POSITIONING MODULES,
PSA2 - STEPPER MOTOR POSITIONING MODULE

PLC SYSTEMS

MINICONTROL COMPONENTS

PSA2

) Intelligent Positioning Module for
Stepper Motors

. For Controlling Two Stepper Motors
) Pulse Frequency Max. 20 kHz

. 2 Potential Free Relay Contacts,
8 Transistor Outputs, 10 Digital Inputs

) Faster Trigger Signal Input

See section A8 "Positioning" as well

77 7 T T TINS

TECHNICAL DATA PSA2
Axes 2
Connections Three 15 pin D-type (Female)
Inputs Galvanically Isolated
End Switch Pos. 24V /6 mA
End Switch Neg. 24V /6 mA
Reference Switch 24V /6 mA
Trigger Switch 24V/6mAand5V/4mA
Ready Signal 4t028V/ca.5mA
Transistor Outputs Short Circuit and Overload Protected
N switching with active Pull-up
Pulse 41028V, 50 mA
Rotation Direction 41028V, 50 mA
Enable Signal 41028V, 50 mA
Relay Output 30V /1A, Internal Protection Circuit (Varistor)
Pulse Frequency 25 Hz to 20 kHz (Resolution 4 Hz)
Acceleration Time from 25 Hz
(Start/Stop Frequency) to 20 kHz
(End Frequency) 60 msec to 17 sec
Modes of Operation Linear Acceleration, Start/Stop Operation
Positioning Functions Absolute, Relative, Start at Trigger Pulse, Endless Positioning.

Resistance to Disturbance

NEMA (1.5 kV) for Inputs, VDE 0843
(Burst Test) 3 kV on all pins

Documentation Hardware Manual MINICONTROL
SLOTS 012345 German MAHWMINI-0
PSA2  Base UnitC (CP32) oo English MAHWMINI-E
French MAHWMINI-F
ORDER DATA
CONNECTIONS
MCPSA2-0 Positioning Module for Stepper Motors, for the control of two
stepper motors, 1 potential free relay output per axis, 4 transistor Inputs Pin  Axis 0 Pin  Axis 1
outputs for stepper motor control, 5 digital inputs for end switches, -
reference switch, trigger switch and ready signals, pulse frequency 15 pin D-type
max. 20 kHz (M) 1 End Switch pos. 9 End Switch pos.
1 2 End Switch neg. 10 End Switch neg.
N 3 Reference Switch 1 Reference Switch
4 GND for Pin 1t0 3 12 GND for 9to 11
5 Trigger Signal 5V 13 Trigger Signal 5V
FUNCTIONALITY 6 Trigger Signal 24 V 14 Trigger Signal 24 V
) X ) . 7 GND for 5 and 6 15 GND for 13 and 14
The PSA2 stepper motor control module is designed especially for positioning 3
applications with stepper motors. Two axes can be controlled with a PSA2 15NY s
module.
Diagram Outputs Axis 0 Pin  Function Pin  Function
15 pin D-type
(M) 1 Pulse 9
ooy S S 1°
CliANS Converter Stepper N 3 Direction of Rotation 11 Relay contactA
for [/ Motor1 4 12 Relay contactB
NNEERTTREL LS Stepper Motor 5  Enable 13 +for Transistor Outp.
wih PSAD Modsle 8 i ey Sl
. 7 Booster 15 GND for Transistor Outp.
[ oW )1 oot [N Steper 8
for L/ Motor2 5N 8
INPUTS Stepper Motor|
Outputs Axis 1 Pin  Function Pin  Function
15 pin D-type
The outputs of the PSA2 module for control electronics are: Pulse, Direction of ™) ; Pulse 1%
) o ) . 2
Rotation, _Enable and Booster (Current anjp!lflcatlon d.urlng acgeleratlon and = 3 Direction of Rotation 1 RelaycontactA
deceleration phases). The control electronic inputs are: End Switch pos./neg., 4 12 Relaycontact B
Reference Switch, Trigger Switch and Ready Signal. 5  Enable 13 +for Transistor Outp.
6 14 Ready Signal
7 Booster 15 GND for Transistor Outp.
STANDARD SOFTWARE 15 Y 8

A standard function block for PSA2 module operation is included in software
package SWSPSPOS01-0 (see section A7 "PLC Programming/Standard
Software" and section A8 "Positioning" for more information).
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OTHER MODULES,
MZEA / MZEB - INPUT/TIMER MODULES

PLC SYSTEMS
MINICONTROL COMPONENTS

TECHNICAL DATA MZEA MZEB
Inputs8 8
Electrical Isolation
M Z E A / M Z E B Input - PLC YES (Optocoupler) YES (Optocoupler)
Input - Input NO NO
Input Voltage
. - Nominal 24VDC 24VDC
e 4 Timers, 8 Digital Inputs Minimal 16VDC 16VDC
. . Maximal 30VDC 30VDC
e  Delay Time from 20 msec to 4 min
Input Resistance ca.2.2kQ ca.2.2kQ
e 4 Time Ranges can be Set With Jumpers Swichina Threshold
on the Module witching 1 hreshol
u log. 0 — log. 1 Min. 16 VDC Min. 16 VDC
log. 1 - log. 0 Max. 12 VDC Max. 12 VDC
e Fine Tuning with Potentiometer (Potentiometer & =
on the MZEA Module, External Potentiometer Input Current at 24 VDC ca. 10 mA ca. 10mA
connected to MZEB)
Switching Delay
e Inputs are Galvanically Isolated og.0 — log. 1 ca. 10 msec ca. 10 msec
log. 1 - log. 0 ca. 20 msec ca. 20 msec
e Input Voltage 24 VDC Timers 4 4
e  LED Status Display for Inputs and Timer Setting
Timers Normal With Jumpers With Jumpers
Fine With Pot. on Module With External Pot. (1 MQ)
Time Range See Table See Table
Repeatability <01%? <01%?
Documentation Hardware Manual MINICONTROL
German MAHWMINI-0
English MAHWMINI-E
French MAHWMINI-F
SLOTS 012345

MZEA  Base UnitsAand C

MZEB Base Units Aand C

TIME RANGE SETTINGS

Two jumpers exist for each channel. These are marked on the module as
jumpers A and B. These jumpers are used to set the time range. They can be

ORDER DATA inserted and removed without any tools.
MCMZEA-0 Input/Timer Module, 8 digital inputs, input voltage Jumper A Jumper B Time Range
24 VDC, LED status display, galvanically isolated, reference potential
GND, switching delay ca. 10 msec, four definable timers (on-delay), % OPEN OPEN 740 msec to 30 sec
four time ranges set with jumpers, fine tuning with potentiometers on
the module, times range from 20 msec to 4 min. Jumper Closed OPEN CLOSED 20 msecto 1 sec
MCMZEB-0 Input/Timer Module, 8 digital inputs, input voltage %ﬁ] CLOSED OPEN 90msecto 4 sec
24VDC, LED status display, galvanically isolated, reference potential )
GND, switching delay ca. 10 msec, four definable timers (on-delay), Jumper Open CLOSED CLOSED 6secto4 min
four time ranges set with jumpers, connections for external potentiom-
eter, times range from 20 msec to 4 min.
CONNECTIONS
No. MZEA MZEB
FUNCTIONALITY
0 Connection for ext.
By setting the Start/Stop address "O Oxy"  the timer is started. When the =2 Pot. Timer 0
defined time (T) has elapsed, the time address is "l Oxy" Y = 1. It remains 1 until = :: 1 Connection for ext.
the "O" address is set. By resetting Start/Stop address "O", the timer is reset. g s: Pot. Timer 1
=IO
gilS 2 Connection for ext.
= :: Pot. Timer 2
Start/Stop-Address "0" g o ; =HIN] 3 Connection for ext.
=l W= Pot. Timer 3
=l I B =y IS 8 Input 8 Input 8
Time Address " I =S ol2 2 9 Input 9 Input9
Ime Address = | E =ik A Input A Input A
= :: PE g B Input B Input B
T 5 et
npul npul
W= WD E Input E Input E
If Start/Stop address "O" is reset before the defined time has elapsed, the time E gzlg F EZLE; F

begins at 0 again with a restart.

" xis the slot number of the module (0 to 5), y is the timer number (0 to 3).
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2 Atconstant environmental temperature
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NOTES:
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GENERAL INFORMATION,

MODULE RACKS

PLC SYSTEMS
MULTICONTROL SYSTEM

GENERAL INFORMATION

MODULE RACK

The system is described in detail in the "MULTICONTROL Hardware Manual".

The MULTICONTROL system is most powerful system in this range. The
multiprocessor architecture in the MULTICONTROL system enables solutions
for almost any automation problem. MULTICONTROL applications include:
Logic Control AMULTICONTROL system can have up to 1536 digital input/
outputs. The CPU has 42 KBytes of application program
memory. Control processing speed is 2.5 msec/K instructions.
Visualization This system provides visualization devices for every applica-
tion - from single operator panels to high resolution full graphic
monitors. The visualization devices are described in section B.
Communication The MULTICONTROL can also be integrated in a network -
with other B&R devices or with devices from other manufactur-
ers. Networks such as ETHERNET (SINEC H1, FASTNET,
TCP/IP), ARCNET, CAN Bus, B&R MININET as well as
communication software packages are described in section C.
Industrial Computer The B&R MAESTRO system can be integrated into the MUL-
TICONTROL system. This enables the PLC to handle complex
automation tasks (CNC, Data storage and management). A
complete description of the B&R MAESTRO system can be
found in section D.

Positioning From simple single axis positioning tasks with servo motors or
stepper motors right up to complex CNC systems - the
MULTICONTROL handles the job. See section A8 "Position-

ing".

PID Loop Control Proven control algorithms, fast processors, powerful analog
inputs/outputs - for the MULTICONTROL System naturally

(see section A9 "PID Loop Control").

The B&R PROgramming SYStem is used to program the MULTICONTROL
system.

THE B&R MULTIPROCESSOR TECHNOLOGY

When B&R started off the 80's with the predecessor of the MULTICONTROL
system, awhole new multiprocessing concept was brought forth. Nobody could
believe the success of the system. The idea was unheard of before and very
good: Instead of the entire application program in a single processor (the CPU),
multiple parallel processors (coprocessors) could be runin the same rack, each
performing its own tasks. Each one of the coprocessors took care of its own part
of the overall application. The CPU only had to control the communication
between the other processors. This new concept brought about faster system
reaction times and at the same time guaranteed that the system could be
expanded at any time without slowing anything down.

Inthe period to follow, multiprocessor PLCs were developed by many other PLC
manufacturers, but the efficiency and power of the MULTICONTROL remained
on top. MULTICONTROL won the "Control Engineering" prize for innovation in
1988 for the best automation product of the year.

The next innovative step was also made by B&R. The B&R MAESTRO put the
powers of PLC and industrial computer in one unit. The processors communi-
cate overacommon bus - faster and more secure than any network. Notenough.
To perfect multiprocessor technology, B&R developed the B&R MAESTRO
coprocessors. Severalindustrial computers (based on 680x0) on acommon bus
in the PLC, or in other words: A multiprocessing industrial computer in the
multiprocessing PLC!
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Three different racks exist for the MULTICONTROL system:
- MULTI

- MIDI
- M264

MULTI RACK
With 16 slots, the MULTI rack is the largest of the three racks for PLC modules.
There are three variations (0, 6 or 11 Slots for B&R MAESTRO Modules).

Uptothree expansion racks can be connected to the base rack using expansion
modules (see section "Expansions").

Dimensions

& 446

146,1

37,65

MIDI RACK

With 7 slots, the MIDI rack is the smallest of the three racks.

Dimensions

243

146, 1

2214

37,65,
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M264 RACK

The M264 rack has 11 slots for PLC modules.

Dimensions

146, 1

37,65

319

PERFORMANCEDATA,

SLOT OVERVIEW .,
PLC SYSTEMS
MULTICONTROL SYSTEM

SLOT OVERVIEW

MULTI RACK

The MULTI rack has 16 slots. In addition to the base rack?, the number of slots
can be increased to 64 with up to three expansion racks. Only digital input
modules, digital output modules and timer modules can be operated in expan-

sion racks.

Base Expansion

Rack Rack
Digital /0 Modules YES YES
Timer Modules YES YES
Analog I/0 Modules YES NO
Interface Modules YES NO
Peripheral Processors YES NO
Counting and Positioning Modules YES NO

MIDI RACK

The MIDI rack has 7 equal slots. Al MULTICONTROL system modules can be
operated in these slots.

PERFORMANCE DATA

M264 RACK

The M264 rack has 11 slots. The first five slots (O to 4) are for operating analog
1/0 modules, interface modules, NPO2 network processors and counting and

CP40 CP60/CP70 positioning modules. Parallel processors can be operated in slots 1-4.
CPU NTCP33 NTCP6# Digital I/O modules and timer modules can be run in all slots.
Microprocessor MOTOROLA 6303 MOTOROLA 6809
Application Program Memory 16 KByte 42 KByte
(RAM/EEPROM) (RAM/PROM)
Max. 4.7 K Inst. Max. 32 K Inst.
Processing Time ca. 4 msec /K Inst. ca. 2.5 msec /K Inst. S DT D o 3 ©
operated = -
Data Memory 25
8 Bit Memory (Register) 7168 7168 B8
1 Bit Memory (Flag) 800 800 - g -
Time/Date Software Clock Real-Time Clock
RACK Slot Number o|1]|2|3|4|5|6]|7|8|9|A
CPU MULTI MIDI M264 Digital /O Modules
CP40 . . O Analog /0 Modules
CP60/CP70 . . 0 Interface Modules
mlg:zgz E g : Count./Pos. Modules
Network Modules
Peripheral Processors
Network Proc. NP02
RACK
INPUT/OUTPUT MULTI MIDI M264
Digital Inputs/Outputs Max. 1536 Max. 168 Max. 264
Analog Inputs/Outputs Max. 256 Max. 112 Max. 80
NETWORK / COMMUNICATION
B&R MININET YES
B&R NET2000 NO
ARCNET YES
ETHERNET (SINEC H1) YES
CAN BUS YES
Other Connections YES

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

" The base rack is the rack in which the CPU is situated.
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I/O MODULE OVERVIEW,
EXPANSIONS

PLC SYSTEMS

MULTICONTROL SYSTEM

I/O MODULE OVERVIEW

EXPANSIONS

DIGITAL I/O MODULE

E161
E162
E163
1164

E243
A161
A162
A163
A115
A244
A121
0125

16 Inputs 24 VDC/AC

16 Inputs 220 VAC

16 Inputs 24 VDC

16 Inputs 120 VAC

24 Inputs 24 VDC

16 Relay Outputs 220 VAC /2 A

16 Transistor Outputs 24 VDC /2 A
16 Relay Outputs 220 VAC /2 A

16 Transistor Outputs 24 VDC /0,5 A
24 Transistor Outputs 24 VDC /0,5 A
12 Triac Outputs 220 VAC /2 A

12 Triac Outputs 120 VAC /2 A

ANALOG /0 MODULES

PE42
PES2
PE84
PE16
PTE8
PT81
PA42
PA81

4 Inputs 0- 10V /0 - 20 mA (10, 12 Bit)
8 Inputs 0- 10V /0 - 20 mA (10, 12 Bit)
8 Inputs 0- 10V / 0 - 25 mA (16 Bit)

16 Inputs 0-10'V/0 - 50 mA/ PT100 / NTC / PTC (16 Bit)

8 Inputs for FeCuNi and NiCrNi Sensor
8 Inputs for PT100 Sensor

4 Outputs 10 V' /0 - 20 mA (11, 13 Bit)
8 Outputs 10 V /0 - 20 mA (11, 13 Bit)

84

The MULTI base rack has 16 module slots. Up to three additional, so-called
expansion racks can be connected to the base rack with expansion modules
EXS2 and EXS3. The number of modules which can be operated in a
MULTICONTROL system can be increased to 64.

An expansion unit requires:

- AMULTI Rack (e.g. ECR165-0)

- AMULTICONTROL Power Supply Module (NT43, NT44 or PS45)
- An Expansion Receiver Module EXE3

- An Expansion Cable (Model No. ECEXKA-1)

Only B&R standard cables (length 0.5 meters) may be used for connection of
expansion senders and receivers. In addition to the above mentioned modules
in the expansion unit, an expansion sender EXS2 is required in the base rack.
Up to three expansion receivers can be connected to the expansion sender.

Slots and Their Functionality

The EXS2 expansion module is operated in the base rack in the slot between
the power supply module and the CPU. Therefore, it doesn't require an
application slot. The expansion receiver module EXE3 is operated in the
expansion rack in the slot next to the power supply module. The slot to the right
of the expansion receiver remains free and must be covered with a dummy
cover. The two D-type (F) connectors on the expansion modules are run parallel
to one-another. This means that the top one or the bottom one can be used. The
expansion unit can be situated either over top of or underneath the base rack.
E.g.

[ B o I = s s

Setting Up Several Expansion Units:

The following mustbe donein order to connect more expansion unitsto the base
rack:

a) Ifthe baserackis the top or the bottom rack in the system, then the second
expansion unitis connected to the expansion receiver of the first expansion
unit in this case.

b) Ifthefirsttwo expansion units are above and below the base rack, then both

expansion receivers must be connected to the expansion sender of the
base unit.
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INSTALLATION GUIDELINES,

MULTICONTROL SYSTEM

CABLING

PLC SYSTEMS

INSTALLATION GUIDELINES

CABLING

The MULTICONTROL rack may only be mounted horizontally. At least 10 cm
must be left free above and below the rack in order to allow proper cooling.

The maximum operating temperature (normally 60 °C) which is indicated in the
"Technical Data" section for every module mustbe kept underneath the rack. No
external fans or ventilation is required.

Devices causing heavy electromagnetic disturbance (e.g. frequency convert-
ers, transformers, motor governors, etc..) must be situated a suitable distance
away from the system. The distance between one of these devices and the PLC
should be as large as possible. In certain cases a partition should be constructed
between the two (MU metal).

Module Installation/Removal
To install or remove modules:

- A module may not be inserted or removed if power is applied to the
PLC.

- Before removing modules, all terminations and cables must be un-
plugged

- Terminal blocks or connectors carrying current may not inserted or
removed

- Adelay time between disconnecting a terminal block and removing a
module can be defined on certain modules. This is described in the
respective module description.

In order to install a module, the following sequence is to be used:

- Disconnect any live lines

- Disconnect all terminal blocks and connectors

- Remove dummy front cover

- Insert module and secure it using the fastening bolts provided
- Connect the respective lines

Slot Assignments

Although digital I/0O modules can be operated in any slot, there are a few
standard guidelines that should be followed. Digital output modules, that
sometimes must switch heavy loads, should be located on the right-hand side
of the rack. The recommended sequence is shown below (modules from left to
right):

- Peripheral processors

- Interface modules

- Analog I/O modules, counting and positioning modules
- Timer modules

- Digital input modules

- Digital output modules

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

Only copper wire may with a cross-section of maximum 2.5 mm? (AWG12)*and
minimum 0.14 mm? (AWG26) be connected to the terminal blocks. Aluminium
wire is not allowed.

Permitted Line Cross-Sections

Digital /O lines typ. 0.75 mm?
max. 2.5 mm?
Analog I/O lines min. 0.14 mm?
max. 2.5 mm?
Interface cable TTY/RS485 0.5 mn? for D-type connections
0.5 to 2.5 mn? for screw terminals
Interface cable RS232 min. 0.14 mm?

max. 0.5 mm? for D-type connections
max. 2.5 mn for screw terminals

Cable Types / Cable Ducting
There are basically three different types of cable used:

- Interface cable and cable carrying analog signals or counter signals.
These cables must be shielded.

- Lines carrying digital input signals.

- Digital output lines.
These three types of cable must be separated from each other. That means that
running cables parallel to one another is to be avoided. If different types of cable
must be run in the same duct, the duct should be split with a grounded metal

partition. Ideally, a separate duct should be used for each type of cable and these
ducts should be kept apart from each other:

0000]
(S

\ | |

= =

.O O000000O0

O OOOOOOOO.
0000000000

00000000

e

Shielded Cable (Analog I/0,
Interface Cable)

Digital
Digital Input igital OIUtpui
Connection Connection
Partition (Metalic, Grounded) Cable
Cable

" Since 1991, only terminal blocks which are suitable for a line cross section of maximum 2.5 mm?
(AWG12) are delivered. The maximum permitted line cross section is indicated on the terminal block
itself.
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GROUNDING AND SHIELDING

In most applications, the PLCs are builtinto cabinets that also have electromag-
netic switching elements (relays, ...), transformers, governors, frequency con-
verters, etc. Electromagnetic disturbance of some type is unavoidable in these
cabinets. These disturbances cannot generally be avoided but negative influ-
ence to the PLC can be greatly reduced by suitable grounding, shielding and
other protective measures. These protective measures include cabinetground-
ing, module grounding, cable shield grounding, proper cable laying procedures
and cable cross-sections.

Grounding basically has two different functions:

- Protective ground
- Rerouting electromagnetic disturbance

Protective Ground

Protective grounding is a security measure for any device with a conductive
housing if high voltages can occur within the device. If an error occurs causing
a connection between a line carrying power and the housing, the protective
ground causes a short to ground which in turn causes an especially suited
security component or circuit (e.g. fuse, Fl switch, ...) to break the contact to the
power source. Protective grounding is subject to certain legal conditions in most
countries (e.g. CSA, VDE, ...). The MULTICONTROL rack has a protective
ground connection on the left side. The line used to ground the unit must be a
cross-section of at least 2.5 mm?).

Rerouting Electromagnetic Disturbance

Grounding the rack with the ground connector and relatively thin wire is only
partially effective against electromagnetic disturbance. In order to effectively
suppress this type of disturbance, a number of steps must be taken.

The nextstepis to properly connect the PLC rack with the ground potential. This
isdone by making a good contact with the grounded cabinetwall. Agood contact
is normally established by using contact washers on all four rack fastening
SCrews:

Contact
Washer
Contact
Washer )
Fastening
Screw
Fastening
Screw
Cabinet Side of
Wall Rack

The washersthatare provided with the rack break through the coating of the rack
and provide a good contact with the cabinet wall and the PLC. If the back wall
is coated or painted, a proper ground can only be guaranteed if the unit is
fastened with screws that threaded directly into the wall. If this is not the case,
another contact washer must be used between the back wall and the nut on the
fastening screw:

Contact
Washer
Fastening
Screw
Cabinet Side of
Wall Rack
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A ground rail is mounted underneath the rack, which is also fastened to the
cabinet wall making a good contact. Cable shielding and module connections
that must be grounded (e.g. ground connections for a PE82, power supply
module, ...) are attached to this rail:

0800000000
00000000000

08®000000000000 ‘
©000000000000000

a ... Grounded, Metal Cabinet Wall
b ... Screw Contact to the Cabinet Wall
¢ ... Ground Rail

The distance between the ground rail and the PLC housing may be a maximum
of 15 cm. No electromagnetic elements may be situated in between. Normally
acable duct s situated directly beneath the housing. Another ground rail is also
to be mounted under the expansion rack if modules in the expansion rack are
operating with shielded cables (e.g. timer modules with potentiometer fine
tuning).

AUTOMATION SYSTEM FUNCTION RANGE, EDITION 9/95



ELECTROSTATIC, PROTECTIVE CIRCUITS,

STORAGE TEMPERATURES

MULTICONTROL SYSTEM

PLC SYSTEMS

CABLE SHIELDING

PROTECTIVE CIRCUITS

The following connections are to be made with shielded cables (possible
exceptions are indicated in the respective module description):

- Analog I/O

- Interface cable

- Pulse encoder cable

- Connection of external potentiometers with timer modules

The cable shielding is to be grounded on both ends. The ground connection for
the PLC end is made to the grounding rail under the housing:

Cable shielding must make a
good contact to the ground rail

If possible potential shifting between the PLC and the connected element
causes transient current over the cable shield (quite often connected with cable
warming), there are some special measures to be taken: The cable shield is to
be separated and bridged with a high quality high value capacitor (ceramic or
gold foil capacitor higher or equal to 47 nF, less resistance at higher frequen-
cies).

ELECTROSTATIC DISCHARGE

PLC modules are equipped with integrated CMOS components which are
sensitive to electrostatic discharge. Before handling modules, the user must
discharge him/herself by gripping any grounded metal object immediately
before touching the module.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

An external protective circuit is required for relay output modules and generally
recommended for transistor output modules. No protective circuitry is required
for triac output modules.

Module Type External Protective Circuit
A161 Relay Outputs Generally Required
A163 Relay Outputs Generally Required
A162 Transistor Outputs Recommended
A115 Transistor Outputs Recommended
A244 Transistor Outputs Recommended
A121 Triac Outputs Not Required
0125 Triac Outputs Not Required

Protective elements can be installed either on the load to be switched, on the
output module, or on terminals between. Most manufacturers of relays and
solenoids offer protective elements for the respective devices.

The following components can be used:

- RC elements: Can be used for AC and DC 1)

- Varistors: these are usually used for AC. Since varistors wear out,
the use of RC combinations is preferred.

- Diodes: these are used for DC only.
- Diodes/Z Diodes: these are used for DC only. This type of protective

element permits shorter cutoff times. Are used especially for
transistor outputs .

STORAGE TEMPERATURES

For modules that do not have battery buffers or rechargeables, storage
temperatures between -20 to +80 °C are acceptable. Modules having battery
buffers or rechargeable batteries may only be stored in temperatures from 0 to
+60 °C.

" Typical values for RC combinations for protective circuits (ca. 10 W inductive load) are: 22 /250 nF at
24 VDCIAC or 220 Q/1 pF at 220 VAC.

87



77711

i CONTENTS

PLC SYSTEMS
MULTICONTROL COMPONENTS

A6

MULTICONTROL COMPONENTS

88

L0 1 PP 88
MODULE OVERVIEW ...t h bbb e s h b e e s o b e e e s h e e s o b e £ e s R b e e s b b e e e b e s e b e e s hb e e s ba e s s b e e s sba e e s b e e e b 90
BASE UNITS

TECHNICAL DATA
ON-LINE INTERFACE ... e bbb e e b e e e b b e e £ b b e e e hb e s s A e e s s hb e e s e b e e e s hb e e s e b e e e s b e e e b b e s s b e e s bne e 92
APPLICATION INTERFACE ...ttt e s b e s he s s e e s b e b e s s be e b e sae s sbeesre e 92
INSTRUCTION SET
DATA MEMORY ... b e he e e 2 b e ha e s he e b b s h e e s h e e e b e b e e s E e b e R e e R e e b e b e e R e e b e b e b e nh e e re e

MATHEMATICS INSTRUCTIONS ..ottt e e b bbb e b b s b b e b e s b e s b st e bt e e 92
FIRST SCAN FLAG
TIME CYCLES, TIME PULSES, SOFTWARETIMING ......ooiiiiiiiiiiii e s s s s 92
SOFTWARE CLOCK, REALTIME CLOCK .....oiiiiiiiiiiiie ittt sttt e e s b e s sbe e e s e e e s a e e st e e e st e e e sane e e saneas 93
SAFETY AND DIAGNOSIS FUNCTIONS ...
CP40 - MULTICONTROL CPUTYPEA ... .
CP60 - MULTICONTROL CPUTYPE B ..ottt ettt 95

CP70 - MULTICONTROL CPUTYPE B ..ot e e e b bbb 96
NTCP33 - MULTICONTROL CPUTYPE A .ottt sttt sttt h et e e e s bt e s b e e et bt st e s e an e e sab e e e sen e e s neeesenees 97
NTCP6# - MULTICONTROL CPUTYPE B ..o bbb 98

INSTALLATION .o h e b e h e e b e s b e e b e e e b e s b e e E e e b e b e e b e e b e e s b e e b e e b e e b e e b e e b e e b e e a e e b e n e s
SLOTS FOR INDUSTRIAL COMPUTER MODULES .
L Y | T
DIMENSIONS AND TECHNICAL DATA ... oot bbb b s sh e s b e b e s ab s ae s s a e b sre e eree s

POWER SUPPLY MODULES ...ttt e b e b e b e b e s b e e b e e s b e sb e e s b e e b e e sb e et e e sae e b e e ne e
GENERAL INFORMATION ..
M264 RACK ...

STRUCTURE ...
L2 I I = O TSP O PRSPPSO

READY RELAY ....
STATUS LEDS ...t bbb b e s bt e e b et e s ab e e e be e e s h b e e e s b e e e s A b e e e b b e e e b e e e b b e e s b e e e bb e s s e e s s ba e e s b e e s nnae s
EXTENDED DIAGNOSIS FUNCTIONS ...t b bbb s s a e s sanan s
SELECTING A POWER SUPPLY MODULE
NT43 - MULTICONTROL POWER SUPPLY MODULE 24VDC / 100 W ....cciiiiiiiiiiiiie ittt
NT44 - MULTICONTROL POWER SUPPLY MODULE 240VAC / 100 W .....ooiiiiiiiiiiieieiee st
PS45 - MULTICONTROL POWER SUPPLY MODULE 120VAC /100 W ....
NTCP#3 - MULTICONTROL POWER SUPPLY MODULE 24VDC /50 W ..
NTCP64 - MULTICONTROL POWER SUPPLY MODULE 240 VAC / 60W ....
PSCP65 - MULTICONTROL POWER SUPPLY MODULE 120 VAC / 60 W

APPLICATION PROGRAM MEMORY MODULES ...ttt et e e s e e s 110
APM MODULE FOR TYPE A PROCESSOR MODULES..... ... 110
APM MODULE FOR TYPE B PROCESSOR MODULES .......ccocoiiiiiiii i s 110

EE32 - TYPE A, 16 KBYTE EEPROM, 16 KBYTE RAM ...... L1
EE96 - TYPE B, 96 KBYTE EEPROM ........ccccocviinnnne .. 112
EP128 - TYPE B, 128 KBYTE EPROM ....ooiiiiiiiiiii ettt sttt h e s e st s e et e et san e s s e e e sane e e srne s 113

FP128 / FP384 - TYPE B, 128 / 384 KBYTE FLASH PROM .....coiiiiiiiiii ittt 114

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



CONTENTS i

PLC SYSTEMS
MULTICONTROL COMPONENTS

DIGITAL INPUT MODULES ...ttt ettt s h e b e e e s b b e e e b e e s e b b e e s ab e e e s b e e e e b b e e s s b b e e e sba e e s ba e e saba e e s abe e e eane e 116
GENERAL INFORMATION ...ttt h e s b s h b e s b e e e e b e e s s e e s s b b e e s b e e s s h b e e s b e e e bb e e sb e e eaes 116
EL61 - 16 INPUTS 24 VDC ] AC ..ottt ettt e et et e e e e Rt et et e e e e s m e e bt e e e e reene e e e nennenrean 117
E162 - 16 INPUTS 220 VAC.........

E163 - 16 INPUTS 24 VDC ..
1164 - 16 INPUTS 120 VAC .. .
E243- 24 INPUTS 24 VDC ... bbb b e b e e s b e e b b e b e e s e b b e e e b e e e b b e s s b e e e bb e s s b e e s sba e s s bn e s sba e et

DIGITAL OUTPUT MODULES ... .o e bbb b e s b e e e b b e e s b e e s s he e s s e e s s hb e e s be e e s s b e e s ba e e s b e e s bae e sanen s
GENERAL INFORMATION .......cccoooviiiiiiinen.
Al161 - 16 RELAY OUTPUTS 220VAC /2 A
A163 - 16 RELAY OUTPUTS 220VAC /2 A

Al162 - 16 TRANSISTOR OUTPUTS 24VDC /2 A ..... ... 127
Al115 - 16 TRANSISTOR OUTPUTS 24VDC/0.5A.... ..128
A244 - 24 TRANSISTOR OUTPUTS 24 VDC/0.5A ........ ..129
A121 /0125 - 12 TRIAC OUTPUTS 220 VAC / 120 VAC ... .ot 130
ANALOG INPUT MODULES ... e e s b e s b e s s b s b e b e e s b e e b e s she e sb e e sbeesbeesre e 132
GENERAL INFORMATION .....oooiiiiiiiiiiiiiie e .. 132
PE42/PE82-4/8INPUTS0-10V/0-20mA (10, 12 BIT) ..133
PE84 -8 INPUTS0-10V/0-25mA (16 /15 BIT) ... ..134
PE16 - 16 INPUTS U, |, PT100, NTC, PTC (16 BIT) ..oceiiiiiiiiiiiiiicciecinie ... 136
PTES - 8 INPUTS FOR FeCuNi OR NiCrNi TEMPERATURE SENSORS (10 BIT) ....coiiiiiiiiiiiieiicieie e 137
PT81 - 8 INPUTS FOR PT100 TEMPERATURE SENSORS (10 BIT) ..viiiiiiiiiiiiiie i 138
ANALOG OUTPUT MODULES ... bbb e s h e b e s b e b e s e e s b e e b e e sae e sbe s 140
GENERAL INFORMATION ...ttt s b e e e h b e s b e e s e hb e s s b e e e s ha e s s be e s s hb e e s ebe e e sab e e s be e e s abe e sbanesans 140
PA42 / PA81 - 4/ 8 OUTPUTS £10 V /0 - 20 MA (11, L3 BIT) cooiiiiiiiieiiei e e e 141
INTERFACE MODULES..............
GENERAL INFORMATION .. .
SERIAL INTERFACES ... bbb e e s b e e s b b e s b e e e b e e e s h b e e s s b s e e s b e e e s b b e e s b e e e bb e e st e s e saa e s s
B&R INTERFACE MODULE
STANDARD SOFTWARE .......

INTERFACE CONVERTER .......ccoooiiiiiiiii e,
PIF1 - 1 SERIAL RS232/TTY OR 1 RS422 INTERFACE .................. .
PIF3 - 2 SERIAL RS232/TTY AND 1 CENTRONICS INTERFACE ..145
INT1 - RS232 / RS485 INTERFACE CONVERTER .....ooiiiiiiiii et et s 146
PARALLEL PROCESSOR ...t s oo e e s b b e e s b e e e e b b e e s b e e e s b e e s b b e e s hb e s s e e s shb e e s sba e e s bn e s sbae s 148
GENERAL INFORMATION ...ttt ettt b s e e s s b s e s b e s b b s e e s be e s ba s be e b e e sba s sneesre e 148
PP60 - PARALLEL PROCESSOR TYPE B ..ottt et sttt e s b e e e e s s 150
PP60 MEM - PARALLEL PROCESSOR TYPE B WITH 128 KBYTE DATA MEMORY .......cocoiiiiiiiiiiiiii e 151
COUNTING AND POSITIONING MODULES ...
GENERAL INFORMATION ........cccooieiinnen. .
STANDARD SOFTWARE ...ttt b et h et et e e he e e sa bt e e s hs e e e b e e e e b b e e e b e e e bbb e st e e e be e e sab e e e nbn e e s neeeneneas
PNC3 - COUNTER MODULE FOR POSITIONING APPLICATIONS ..ot 153
PSA2 - POSITIONING MODULE FOR 2 STEPPER MOTOR AXES ... .. 154
PZL1 - COUNTER MODULE FOR EVENT COUNTING .................... .. 155
PNC8 - POSITIONING MODULE FOR 4 AXES ...... .. 156
PWP4 - ULTRASONIC TRANSDUCER MODULE ......oiiiiiiiiiiie ittt sttt e et e e s ne e e senee e nnneeenne 158
OTHER MODULES AND DEVICES .......ooiitiiiiii it ae e e s b e saa s sbe e 160

GENERAL INFORMATION
EXS2 / EXE3 - EXPANSION SENDER / EXPANSION RECEIVER MODULES
NPO2 - COMMUNICATION PROCESSOR FOR OTHER PROTOCOLS .........ccciiiiiiiiiiin e 162
PMV4 - PROPORTIONAL SOLENOID MODULE .
BRMEC MASS MEMORY ...t h e s h e b s b e e e b b e s b e e b e e b e e s b e s b e e b e e b e e a e s b e e n e s

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95 89



S MODULES, BASE UNIT

PLC SYSTEMS

MULTICONTROL COMPONENTS

MODULE OVERVIEW

BASE UNIT

The following table is an overview of all modules of the MULTICONTROL
system described in this section.

= — <
. 5 2 &
Module Function Rack = = =
NT43 Power Supply Module 24 VDC / 100 W A A
NT44 Power Supply Module 240 VAC / 100 W A A
PS45 Power Supply Module 120 VAC / 100 W A A
NTCP33 Power Supply /CPU Module 24 VDC / Type A A
NTCP63 Power Supply /CPU Module 24 VDC / Type B A
NTCP64 Power Supply /CPU Module 240 VAC / Type B A
PSCP65 Power Supply /CPU Module 120 VAC / Type B A
CP40 CPU Module Type A A A
CP60 CPU Module Type B A A
CP70 CPU Module Type B A A
EXS2 Expansion Sender Module A
EXE3 Expansion Receiver Module A
E161 Digital Input Module 16 x 24 VDC/AC . . .
E162 Digital Input Module 16 x 220 VAC . . .
E163 Digital Input Module 16 x 24 VDC . . .
1164 Digital Input Module 16 x 120 VAC . . .
E243 Digital Input Module 24 x 24 VDC .
A161 Digital Output Module 16 x 220 VAC / 2 A (Relay) . .
A162 Digital Output Module 16 x 24 VDC / 2 A (Transistor) . )
A163 Digital Output Module 16 x 220 VAC / 2 A (Relay) . .
A115 Digital Output Module 16 x 24 VDC / 0.5 A (Transistor) . .
A244 Digital Output Module 24 x 24 VDC / 0.5 A (Transistor) . . .
A121 Digital Output Module 12 x 220 VAC / 2 A (Triac) . . .
0125 Digital Output Module 12 x 120 VAC / 2 A (Triac) . ) .
PE42 Analog Input Module 4 x 0-10 V / 0-20 mA (10, 12 Bit) O . 0
PE82 Analog Input Module 8 x 0-10 V / 0-20 mA (10, 12 Bit) O . 0
PE84 Analog Input Module 8 x 0-10 V / 0-25 mA (16 Bit) 0 . 0
PE16 Analog Input Module 16 x U, I, PT100, NTC (16 Bit) 0 . 0
PTES Analog Input Module 8 x NiCrNi, FeCuNi (10 Bit) O . O
PT81 Analog Input Module 8 x PT100 (10 Bit) O . 0
PA42 Analog Output Module 4 x +10 V / 0-20 mA (11, 13 Bit) O . 0
PA81 Analog Output Module 8 x +10 V / 0-20 mA (11, 13 Bit) u} . 0
PIF1 Interface Module 1 x RS232 / RS422 O . O
PIF3 Interface Module 2 x RS232/TTY, 1 x CENTRONICS O . 0
PP60 Peripheral Processor Type B O . []
PP60 MEM  Peripheral Processor Type B, 128 KByte RAM O ) []
NP02 Network Processor Other Protocols O . O
PNC3 Counting/Positioning Module 1 Axis (Servo Motors) O . O
PNC8 Counting/Positioning Module 4 Axes (Servo Motors) O . O
PSA2 Counting/Positioning Module 2 Axes (Servo Motors) O ) O
PZL1 Counter Module for Event Counting (15 Counters) O . O
PWP4 Ultrasonic Transducer Processor Module O . 0
PMV4 Proportional Solenoid Module O . O
A The module can only be operated in certain assigned system slots
o The module can be operated in all application module slots
0  The module can only be operated in slots 0 to 4 in the M264 rack
m  The module can only be operated in slots 1 to 4 in the M264 rack
0 The module can be operated in all slots of a MULTI base rack
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The following components are required for runninga MULTICONTROL system:
- CPU
- Rack
- Power Supply Module
- Application Program Memory Module

These components are called the base unit, e.g. with the MULT]I rack:

|

0] fo) ol o] fol o) o] o) [21 1ol fol

i of o1 el S e e

Power Supply CPU Application Program Rack
Module Memory Module

Base unit components of the MULTICONTROL system must be ordered
separately.

OPERATING TEMPERATURE, RELATIVE HUMIDITY

The following applies to all MULTICONTROL components unless other values
are indicated in the "Technical Data" sections for each module:

0t060°C
0to 95 %, non-condensing

Operating Temperature
Relative Humidity

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



PLC SYSTEMS

CPUS A

MULTICONTROL COMPONENTS

CPUS

MULTI AND MIDI RACKS

MEMORY

N
CP40

CP60

CP40/CP60

Status LED

Reset Button

Status Display

Application Program Memory Modules
On-line Interface

Programming LED

—-® a0 oo

CP70

@ "o a0 oo

(o
. b
a—|
9
d—
f
Status LED
Reset Button
Status Display

Application Program Memory Modules
On-line Interface

Programming LED

Application Interface
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M264 RACK

The power supply module and the CPU module have been combined into a
single unit for the M264 rack. This module is available in different versions.
The differences are the input voltage (24 VDC, 220 VAC or 120 VAC) and the
CPU type (Type A with 6303 processor, Type B with 6809 processor). The
following versions have been made from the possible combinations:

Input Voltage CPU Type A CPU Type B
24 \VDC NTCP33 NTCP63
240 VAC NTCP64
120 VAC PSCP65

Since the CPUs of the NTCP63, NTCP64 and PSCP65 modules all have the
same functionality, they have been described together in this section:

NTCP6# For modules NTCP63, NTCP64 and PSCP65

Power Supply
Module CPU

Power Supply
Module CPU

D e

6,3 AMP
I =

NTCP33 NTCP6#

NTCP33 NTCP6#

a  StatusLED a Status LED

b On-line Interface b On-line/Application Interface

c Application Program Memory Module c Application Program Memory Module
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TECHNICAL DATA

The most important data and differences in MULTICONTROL CPUs are:

INSTRUCTION SET

The processor for the instruction set used in programming a CPU is very
important. There are two different processors used:

Type A Type B - CPU with MOTOROLA 6303 Processor (Type A)
5 &S - CPU with MOTOROLA 6809 Processor (Type B)
o o o o o
T I B O =
S = S S = CPU Rack Processor
Rack MULTI,| M264 MULTI, M264 CP40 MULTI, MIDI MOTOROLA 6303
MIDI MIDI NTCP33 M264 MOTOROLA 6303
Application Program 16 KByte 42 KByte CP60 MULTI, MIDI MOTOROLA 6809
Memory 4.7 K Inst. 42 K Inst. CP70 MULTI, MIDI MOTOROLA 6809
NTCP6# M264 MOTOROLA 6809
Processing Time 4 msec/K Inst. 1.7 /2.5 msec/K Inst.”
8 Bit Data Memory 7168
Remnant 7148 DATA MEMORY
1 Bit Data Memory 800 Data memory is split into flag (1 bit memory locations) and registers (8 bit
Remnant 300 memory locations). The contents of remnant memory locations is also retained
Mi if the PLC is switched off. Non-remnant memory locations are automatically
RSBl 6303 6809 deleted when the unit is switched on. The MULTICONTROL CPU has the
_ following data memory:
Application Interface NO NO | RS232 | RS232
on Module RS485 | RS485 . : :
TTY TTY 8 Bit Memory Locations (Registers)
Total 7168
Status Display YES | NO | YES | YES | NO RN T
Reset Button YES | NO | YES | YES | NO QBitMemonlocationsi(klags)
Total 800
Time/Date Software Clock Real-Time Clock Remnant 300

ON-LINE INTERFACE

AllCPU modules have an on-line interface for communicating with the program-
ming device. The on-line interface isa TTY interface with a transmission rate of
62.5 kBaud which can only be used for on-line operation with the programming
device. The on-line interface is situated on the front of the module and labeled
"PG". An on-line cable is required for on-line operation:

On-line Cable For On-line Interface Prog ing PC Bus Type/Port
BRKAOL-0 BRIFPC-0 IBM AT compatible PCs ISA (PC/AT)
BRKAOL5-1 Notebooks CENTRONICS

APPLICATION INTERFACE
CPUs CP70 and NTCP6# both have application interfaces.

CPU Interface

CP70 RS232/RS485/TTY, Only one at any given time
NTCP6# RS232/RS485/TTY, Only one at any given time

" With type B CPUs of revision 59.xx or above, the processing time can be switched from 2.5 msec/K to 1.7
msec/K instructions .

92

MATHEMATICS INSTRUCTIONS

All CPUs are equipped with fast floating point mathematics instructions. In
addition to basic mathematics calculations such as addition, subtraction,
multiplication, division and square root, many conversion and utility programs
are available. Numbers are displayed in the standard 4 byte |IEEE format. The
mathematics commands can be used in ladder diagram (standard function
blocks) and in STL programs.

FIRST SCAN FLAG

TheFirst Scan Flagis amemory location (R 0899, T D64) which is automatically
setto 1 by the operating system during the first program cycle, otherwise the flag
is 0. The first scan flag is used for program initializations. The first scan flag can
be connected to the enable input of function blocks which should only be run one
time in the first program cycle.

TIME CYCLES, TIME PULSES, SOFTWARE TIMERS

Time cycles are generated by the operating system. Four different time bases
are available. Time pulses are flags that are set to 1 in defined intervals for the
duration of one program cycle.

ot t t

Time Cycle Time Pulse

Software timers are flags which operate as initial delays. The time of the delay
can be defined by the user.

All CPUs have four pulse generators and four cycle time generators (each for
10 msec, 100 msec, 1 sec and 10 sec) as well as 64 software timers.
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SOFTWARE CLOCK, REAL-TIME CLOCK

All CPUs have date and time functions:

CPUS

PLC SYSTEMS
MULTICONTROL COMPONENTS

CP40 /NTCP33 CP60/ CP70 / NTCP6#
Type Software Clock Real-Time Clock
Nonvolatile Memory NO YES
Time Hrs., Min., Sec., Hrs., Min., Sec.,
1/100 Sec. 1/100 Sec.
Date Day Counter Day, Month, Year,

Weekday

SAFETY AND DIAGNOSIS FUNCTIONS

All CPUs are equipped with extensive safety and diagnosis functions. They
have software watchdogs which can bring the system back to a safe operational

state, even if the CPU has failed completely.

An overview of safety and diagnosis functions can be found in section Al

"System Selection".

NTCP33

CP40/CP60/CPT70 NTCP6#

Software Watchdog
Hardware Watchdog
Application Program Test
Hardware Reset

Trap Error Recognition
Stack Pointer Test

Bus Monitor

Expansion Test

CJC]e © e @ 0 @

. Standard

O Only with power supply modules with expanded diagnosis functionality

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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SLOTS

CPUS,

CP40

. 16 KByte Application Program Memory
(4.7 K Instructions)

° Processing Time 4 msec/K Instructions

. 7168 Registers
800 Flags

. MOTOROLA 6303 Microprocessor

. Hardware Watchdog

. Status Display, Reset Button, Status LED
. Date/Time Function (Software Clock)

. Software Compatible to all Type A CPUs

CP40 - MULTICONTROL CPUTYPE A

PLC SYSTEMS
MULTICONTROL COMPONENTS

The CP40 CPU can be used in racks MULTI and MIDI".

ORDER DATA

ECCP40-01

MULTICONTROL CPU Type A, 16 KByte Application Program Memory

for 4.7 K Instructions, Processing Time 4 msec/K Instructions, 7168
Registers, 800 1 Flags, No Application Program Memory Module

OPERATIONAL ELEMENTS

Reset Button.

On-line Interface

TECHNICAL DATA CP40
RackMULTI, MIDI"
Processor MOTOROLA 6303
Processing Time 4 msec/K Instructions
Registers 7168
Remnant 7148
Non-Remnant 20
Flags 800
Remnant 300
Non-Remnant 500
Application Program Memory EE32
(Not incl.)
Reset Button YES
Status Display YES
Time/Date Software Clock, Volatile
Number of I/0
Digital 1536
Analog 256
Serial Interfaces
On-line Interface TTY (62.5 kBaud)
Application Interface -
Hardware Timers 512
Software Timers 64
Timing Pulse/Timing Cycle 10 msec, 100 msec, 1 sec, 10 sec
Power Consumption
At+8V 5W
At+15V -
At-30V -
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

Application Program
Memory

Programming LED

MEMORY

Q

1 If the CP40 is to be operated in a MIDI rack, slot 0 cannot be used for an application module.
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PROGRAMMING

Programming the CP40is done with the B&R PROgramming SY Stem. Powerful
standard function blocks are used for creating the program. The B&R
PROgramming SYStem and standard software packages are described in
section A7 "PLC Programming".

The application program memory module is notincluded with the CP40 CPU and
must be ordered separately. A description of the application program memory
module forthe CP40 CPU can be found in section "Application Program Memory
Modules".
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CPUS,

CP60 - MULTICONTROL CPUTYPE B

PLC SYSTEMS

MULTICONTROL COMPONENTS

CP60

e 42 KByte Application Program Memory
(Max. 42 K Instructions)

e  Optional Processing Time"
(1.7 or 2.5 msec/K Instructions)

e 7168 Registers
800 Flags

e  MOTOROLA 6809 Microprocessor

e  Hardware Watchdog

e  Status Display, Reset Button, Status LED
e Date/Time Function (Real-Time Clock)

e Software is Compatible to all Type B
CPUs and Parallel Processors

SLOTS

777711\

The CP60 CPU can be used with racks MULTI and MIDI?.

ORDER DATA

ECCP60-01 MULTICONTROL CPU Type B, 42 KByte Application Program Memory
for Max. 42 K Instructions, Processing Time" Optional (1.7 msec or
2.5 msec/KInstructions), 7168 Registers, 800 Flags, Real-Time Clock,

No Application Program Memory Module

OPERATIONAL ELEMENTS

Status Display

Reset Button

Status LED

On-line Interface

Application Program
Memory Module

Programming LED

Processing Time" Optional
2 MHz
3 MHz

Registers
Remnant
Non-Remnant

Flags
Remnant
Non-Remnant

Application Program Memory

Reset Button
Status Display
Time/Date

Number of 1/0
Digital
Analog

Serial Interfaces
On-line Interfaces
Application Interface

Hardware Timers
Software Timers
Timing Pulse/Timing Cycle

Power Consumption
At+8V
At+15V
At-30V

Documentation
German
English
French
Italian
Spanish

TECHNICAL DATA CP60
RackMULTI, MIDI?
Processor MOTOROLA 6809

2.5 msec/K Instructions
1.7 msec/K Instructions

7168
7148
20

800
300
500

42 KByte RAM (for Max. 42 K Instructions)
On Module, PROM Module Not Included

YES
YES

Real-Time Clock, Non-Volatile

1536
256

TTY (62.5 kBaud)

512
64

10 msec, 100 msec, 1 sec, 10 sec

39W
20W

Hardware Manual MULTICONTROL
MAHWMULTI-0
MAHWMULTI-E
MAHWMULTI-F
MAHWMULTI-
MAHWMULTI-S

" With revision 59.xx of type B CPUs, the processing time can be switched from 2.5 msec/K to 1.7 msec/K
instructions.

2 If the CP60 is run in a system with the MIDI rack, slot O cannot be used for application modules.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

PROGRAMMING

Programming the CP60 is done with the B&R PROgramming SY Stem. Powerful

standard function blocks are used for creating the program. The B&R

PROgramming SYStem and standard software packages are described in

section A7 "PLC Programming".

The PROM application program memory module (EPROM, EEPROM or Flash-

PROM) is not included with the CP60 CPU and must be ordered separately. A
description of the application program memory module for the CP60 CPU can
be found in section "Application Program Memory Modules".
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CPUS,

CP70 - MULTICONTROL CPUS TYPE B

PLC SYSTEMS

MULTICONTROL COMPONENTS

and Parallel Processors

Number of I/0

TECHNICAL DATA CP70
C P7O Rack MULTI, MIDI?
Processor MOTOROLA 6809
. 42 KByte Application Program Memory - .
(max. 42 K Instructions) Processing Time" Optional
2 MHz 2.5 msec/K Instructions
. Processing Time" Optional 3 MHz 1.7 msec/K Instructions
(1.7 or 2.5 msec/K Instructions)
Registers 7168
e 7168 Registers Remnant 7148
800 Flags Non-Remnant 20
e MOTOROLA 6809 Microprocessor Flags 800
Remnant 300
e Hardware Watchdog Non-Remnant 500
. Status Display, Reset Button, Status LED Application Program Memory 42 KByte RAM (for Max. 42 K Instructions)
On Module, PROM Module Not Included
. RS232/RS485/TTY Application Interface
Reset Button YES
. Date/Time Function (Real-Time Clock) )
Status Display YES
. Software is Compatible to all Type B CPUs ) . .
Time/Date Real-Time Clock, Nonvolatile

Digital 1536
Analog 256
SLOTS
- Serial Interfaces
The CP70 CPU can be operated in the MULTI and MIDI? racks. On-line Interface TTY (62.5 kBaud)
Application Interface RS232/RS485/TTY
Hardware Timers 512
ORDER DATA
Software Timers 64
ECCP70-01 MULTICONTROL CPU Type B, 42 KByte Application Program Memory
for Max. 42 K Instructions, Processing Time" Optional (1.7 msec or Timing Pulse/Timing Cycle 10 msec, 100 msec, 1 sec, 10 sec
2.5 msec/KInstructions), 7168 Registers, 800 Flags, Real-Time Clock,
No Application Program Memory Module Power Consumption
At+8V 89W
At +15V 0.9W
At-30V 0.8W
OPERATING ELEMENTS Documentation MULTICONTROL CPU CP70 User's Manual
German MACP70KB-0
English MACP70KB-E

Status Display

PROGRAMMING

Programming the CP70is done with the B&R PROgramming SY Stem. Powerful
standard function blocks are used for creating the programs. The B&R
PROgramming SYStem and standard software packages are described in
section A7 "PLC Programming".

On-line Interface
Reset Button

The PROM application program memory module (EPROM, EEPROM or Flash-
PROM) is not included with the CP70 CPU and must be ordered separately. A
description of the application program memory module for the CP70 CPU can

Application Interface be found in section !Application Program Memory Modules".

Application Program
Memory Module

Programming LED

" With revision 59.xx of type B CPUs, the processing time can be switched from 2.5 msec/K to 1.7 msec/K
instructions.

2 If the CP70 s run in a system with the MIDI rack, slot O cannot be used for application modules.
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CPUS,

NTCP33 - MULTICONTROL CPUTYPE A

PLC SYSTEMS

MULTICONTROL COMPONENTS

NTCP33

e 16 KByte Application Program
Memory (4.7 K Instructions)

e  Processing Time 4 msec/K Instruc-
tions

e 7168 Registers,
800 Flags

o MOTOROLA 6303 Microprocessor
e Status LED

e Date/Time Function
(Software Clock)

e  Software is Compatible to all Type A
CPUs

SLOTS

The NTCP33 power supply / CPU module can only be operated in the assigned slot of the
M264 rack.

ORDER DATA

MULTICONTROL Power Supply / CPU Module Type A, 16 KByte Application Program
Memory for 4.7 K Instructions, Processing Time 4 msec/K Instructions, 7168 Registers,
800 Flags, With EE32 Application Program Memory Module

M2NTCP33-0 For 24 VDC Input Voltage

OPERATIONAL ELEMENTS

Power Supply
Module CPU

. —Status LED

. On-line Interface

i

EllO

| [2) Rela

=S . — Application Program

@ oc oN Memory Module

: __Programming LED

a
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TECHNICAL DATA NTCP3#
RackM264
Processor MOTOROLA 6303
Processing Time 4 msec/K Instructions
Registers 7168
Remnant 7148
Non-Remnant 20
Flags 800
Remnant 300
Non-Remnant 500
Application Program Memory EE32
(incl.)
Reset Button NO
Status Display NO
Time/Date Software Clock, Volatile
Number of 1/0
Digital 264
Analog 80
Serial Interfaces
On-line Interface TTY (62.5 kBaud)
Application Interface -
Hardware Timers 88
Software Timers 64
Timing Pulse/Timing Cycles 10 msec, 100 msec, 1 sec, 10 sec
Power Consumption
At +8V 33w
At+15V -
At-30V -
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

PROGRAMMING

Programming the NTCP33 is done with the B&R PROgramming SYStem.
Powerful standard function blocks are used for creating the programs. The B&R
PROgramming SYStem and standard software packages are described in
section A7 "PLC Programming".

The EE32 application program memory module is included with the NTCP33

CPU. A description of the application program memory module can be found in
section "Application Program Memory Module".
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SLOTS

CPUS,

NTCP6# - MULTICONTROL CPU TYPE B

PLC SYSTEMS

MULTICONTROL COMPONENTS

NTCP6#

e 42 KByte Application Program Memory
(Max. 42 K Instructions)

e  Processing Time" Optional
(1.7 or 2.5 msec/K Instructions)

e 7168 Registers
800 Flags

e  MOTOROLA 6809 Microprocessor

e  Status LED

e  RS485/RS232/TTY Application Interface
e  Date/Time Function (Real-Time Clock)

e  Software is Compatible to all Type B
CPUs and Parallel Processors

The NTCPG6# power supply/CPU module can only be operated in the assigned slot of the

M264 rack.

ORDER DATA

MULTICONTROLPower Supply/CPU Module Type B, 42 KByte Application Program
Memory for Max. 42 K Instructions, Processing Time" Optional (1.7 msec or 2.5 msec/K
Instructions), 7168 Registers, 800 Flags, Real-Time Clocks, RS485/RS232/TTY Applica-

tion Interface

M2NTCP63-0
M2NTCP64-0
M2PSCP65-0

for 24 VDC Input Voltage
for 220 VAC Input Voltage
for 120 VAC Input Voltage

OPERATING ELEMENTS
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Power Supply

Module CPU

i+ —On-line and Application
Interface

. Status LED

. Application Program
Memory Module

Programming LED

Processing Time" Optional
2 MHz
3 MHz

Registers
Remnant
Non-Remnant

Flags
Remnant
Non-Remnant

Application Program Memory

Reset Button
Status Display
Time/Date

Number of I/0
Digital
Analog

Serial Interfaces
On-line Interface
Application Interface

Hardware Timers
Software Timers
Timing Pulse/Timing Cycle

Power Consumption
At+8V
At+15V
At-30V

Documentation
English
English
French
Italian
Spanish

TECHNICAL DATA NTCP6#
RackM264
Processor MOTOROLA 6809

2.5 msec/K Instructions
1.7 msec/K Instructions

7168
7148
20

800
300
500

42 KByte RAM (for Max. 42 K Instructions)
On Module, PROM Module Not Included.

NO
NO
Real-Time Clock, Nonvolatile

264
80

TTY (62.5 kBaud)
RS485/RS232/TTY

88
64

10 msec, 100 msec, 1 sec, 10 sec

40W
20W

Hardware-Manual MULTICONTROL
MAHWMULTI-0
MAHWMULTI-E
MAHWMULTI-F
MAHWMULTI-I
MAHWMULTI-S

PROGRAMMING

Programming the NTCP6# is done with the B&R PROgramming SYStem.
Powerful standard function blocks are used for creating programs. The B&R
PROgramming SYStem and standard software packages are described in

section A7 "PLC Programming".

The PROM application program memory module is not included with the
NTCP6# CPU and must be ordered separately. A description of the PROM
application program memory module can be found in section "Application

Program Memory Modules".

" With revision 59.xx of type B CPUs, the processing time can be switched from 2.5 msec/K to 1.7 msec/K

instructions.
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PLC SYSTEMS A
MULTICONTROL COMPONENTS

NOTES:
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PLC SYSTEM

= MODULE RACKS

MULTICONTROL COMPONENTS

GENERAL INFORMATION

OVERVIEW

The module rackis a housing thatis open at the frontand is equipped with guide
tracks (slots) in which the modules are inserted. The bus board is located at the
back of the module rack along with connecting slots for modules. Inserting a
module in the rack automatically makes all necessary connections.

EXPANSION RACK

The MULTICONTROL PLC system can be expanded with an expansion rack
(only with MULTI rack). Up to three additional racks can be connected to the
main rack via an expansion sender / receiver. The number of available slots is
expanded to 64.

SLOTS

A module rack provides a certain number of slots for PLC modules. These slots
are designated - beginning with the slot directly nextto the CPU - from leftto right
with hexadecimal numbers. The slot description is given on the top side of the
rack.

Rack Slot Designation
MULTI 16 OtoF
MIDI 7 1t07
M264 1 OtoA

The system slots for the power supply module and the CPU are provided
additionally and are labeled on the legend strips with "NT/PS" or "CPU".
MULTICONTROL reserves the slot between the power supply module and The
CPU for an expansion sender.

MOUNTING
The sides of the module rack are equipped with mounting brackets. The

mounting brackets are in the back (for panel mountinstallation). By reversing the
sides, the module rack can also be installed in a mounting frame.

INDUSTRIAL COMPUTER MODULE SLOTS
Differentiate between:
a) Racks suitable for PLC modules

b) Racks suitable for PLC modules and industrial computer modules

100

ECR165-0

MULTICONTROL module rack,
16 slots for application modules,
system slots for power supply mod-
ule, CPU and expansion sender
module

N

HCR166-0

i

NIRRT

(I,

Same as ECR165-0, with 6 appli-
cation slots for the operation of
B&R MAESTRO industrial com-
puter modules

HCR169-0

Same as ECR165-0, with 11 appli-
cation slots for the operation of
pep—— B&R MAESTRO industrial com-

T e

W B ow

HII !I !I!I

MDR085-1

IO

gl )

’ I MIDICONTROL module rack,

7 slotsforapplication modules, sys-
tem slots for power supply module
and CPU

M2R111-0

M264 module rack, 11 slots for ap-
plication modules, 5 of which are for
the operation of analog /0O mod-
ules, interface modules, counterand
positioning modules, system slots
for power supply module and CPU

ORDER DATA

ECR165-0 MULTICONTROL module rack, 16 slots for PLC modules

HCR166-0 MULTICONTROL module rack, 16 slots for PLC modules, 6 of which
are for the operation of B&R MAESTRO industrial computer modules

HCR169-0 MULTICONTROL module rack, 16 slots for PLC modules, 11 of which
are for the operation of B&R MAESTRO industrial computer modules

MDR085-1 MIDICONTROL module rack, 7 slots for PLC modules

M2R111-0 M264 module rack, 11 slots for PLC modules, 5 of which are for the

operation of P modules (analog modules, interface modules, network
processor NP02 etc.), 4 slots are for the operation of the PP60 parallel
processor
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MODULE RACKS

PLC SYSTEM
MULTICONTROL COMPONENTS

MEASUREMENTS AND TECHNICAL DATA

QO

Size in mm /[ inch

ECR165-0
HCR166-0 MDR085-1 M2R111-0
HCR169-0

Width

Height

Depth

Cutout Width

Horizontal distance between holes
Vertical distance between holes
Distance to holes from top/bottom
Distance to holes from left/right
Thickness of the brackets

— D@ -0 a0 oo

482.6/19.0 279.4/11.0 355.6/14.0
2214/8.717 2214/8.717 221.4/8.717
145/5.709 145/5.709 145/5.709
446/17.559 243/9.567 319/12.559
464.6/18.291 261.4/10.291 337.6/13.291
146.1/5.752 146.1/5.752 146.1/5.752
37.65/1.482 37.65/1.482 37.65/1.482
9/0.354 9/0.354 9/0.354
2/0.079 2/0.079 2/0.079

Technical Data

ECR165-0, HCR166-0, HCR169-0,
MDR085-1, M2R111-0

Material
Surface Treatment

Grounding

Operating Temperature

Relative Humidity

Bl. ZINCOR (electrolytically galvanized sheet metal)
Pulverized, RAL 9005 fine structure

Via side screws, contact washers
and grounding clamps

0to60°C

0to 95 %, non-condensing

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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AT POWER SUPPLY MODULES

PLC SYSTEMS

MULTICONTROL COMPONENTS

POWER SUPPLY MODULES

GENERAL INFORMATION

Power supply modules generate the internal voltages required by the PLC
(+8 V,+ 15V and-30 V) fromaninputvoltage of 24 VDC, 120 VAC or 240 VAC.
Each rack requires a power supply module which operates in the far left slot in
the rack (labeled "NT/PS").

M264 MODULE RACK

The power supply and CPU are combined in one module for the M264 system.
This module can be obtained in several versions. The differences are input
voltage (24 VDC, 240 VAC or 120 VAC) and CPU type (type A with 6303
processor, type B with 6809 processor). The following module versions result
from the possible combinations:

Input Voltage CPU Type A CPU Type B
24VDC NTCP33 NTCP63
240 VAC NTCP64
120 VAC PSCP65

Since the power supply for the NTCP33 and NTCP63 modules are the same,
they are grouped in this section as follows:

NTCP#3 for the NTCP33 and NTCP63 modules

OVERVIEW

Power supply modules are high efficiency electrically isolated switching power
supplies. There is a power supply module for each module rack that is
distinguished by its input voltage and power output:

Designation PLC System Input Voltage Output Power
NT43 MULTI, MIDI 24VDC 100 W
NT44 MULTI, MIDI 240 VAC 100W
PS45 MULTI, MIDI 120 VAC 100W
NTCP#3 M264 24VDC 50 W
NTCP64 M264 240 VAC 60 W
PSCP65 M264 120 VAC 60 W
SLOTS

Power supply modules can only be operated in the slot provided for them (far
left slot). A labelling strip is attached to the top of the module rack. The system
slot for the power supply module is labeled "NT/PS" on this strip.

102

CONSTRUCTION

Battery

Ready Relay
Contacts

Status LEDs

Connections for____|
Input Voltage

BATTERY

The lithium battery in the power supply module is used to back up the memory
of all processor modules if the PLC is turned off. It is notincluded in the delivery
of the power supply module and must be ordered separately.

Note:

Lithium batteries fall into the category of harm-
ful waste. Please consider the legal provisions
for disposal in your area.

ModelNo. BRLITB-0

FUSES

The power supply module inputs have fuses to protect against reverse polarity
and overloading. Remove the supply voltage from the power supply module
before changing a fuse.

Module PLC System Fuse
NT43 MULTI, MIDI 10 A 250 V slow blow
NT44 MULTI, MIDI 2,5A 250V slow blow
PS45 MULTI, MIDI 2,5A 250 V slow blow
NTCP#3 M264 6,3 A 250 V slow blow
NTCP64 M264 2,5A 250 V slow blow
PSCP65 M264 2,5A 250 V slow blow
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POWER SUPPLY MODULES i

Z7TTTIINN

PLC SYSTEMS

MULTICONTROL COMPONENTS

READY RELAY

The ready relay is closed if an application program is running in the main CPU.
The ready relay LED is lit as long as the ready relay is closed. The ready relay
function is only available in power supply modules with extended diagnostics
functions. The LED and relay are always off for power supply modules without
extended diagnostics functions.

Possible reasons for opening the ready relay:
- Diagnostics error
- Application program not running

- Watchdog time out
- Internal supply voltage outside the valid range

STATUS LEDS

Power supply modules provide LEDs that show certain operating modes:

@ = v

I* © ©

23ILSSS

LED Function EER:E2
BAT OK Battery Check LED. If this LED is not it then the

battery is dead, incorrectly installed or missing.
DC OK DC Supply Check LED. Ifthis LED is not lit then the
internal supply voltages (+8 V/, +15 V or -30 V) are
not within tolerance. The reason for this can be that
the input voltage has dropped below the minimum
value orhasrisen above the maximuminput voltage
of 32 V. Internal supply voltage failure causes a
hardware reset.

Ready Ready Relay Check LED. This LED is lit as long as
the ready relay is closed (see section "Ready Re-

lay")' e o o o o
DC ON Indicates that the DC input voltage is present.
AC ON Indicates that the AC input voltage is present. . .
o o e o

e ... the LED is provided on the power supply module

EXTENDED DIAGNOSTICS FUNCTIONS

"Extended Diagnostics Functions" are available in addition to the elementary
diagnostics functions provided with all B&R PLC systems. These diagnostics
functions include:

- 1bitbus test

- 8bitbus test

- Hardware watchdog

- Permanent application program checksum test

- Expansion rack test (only with MULTICONTROL systems)
- Ready relay test

Module PLC System Extended Diagnostics Functions
NT43 MULTI, MIDI OPTIONAL
NT44 MULTI, MIDI OPTIONAL
PS45 MULTI, MIDI YES

NTCP#3 M264 YES

NTCP64 M264 YES

PSCP65 M264 YES

If amodule rack connected to a MULTICONTROL system with expansion units
uses a power supply module with extended diagnostics functions, then the
power supply modules in all of the other racks must have extended diagnostics
functions.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

SELECTING A POWER SUPPLY MODULE

The total power consumption of all modules in a rack is the criteria used for
selecting a power supply module. The power consumption for each module is
listed under "Technical Data". The power specifications of all modules are
separated according to voltage (+8 V, + 15 V and -30 V). The power specifica-
tions for each voltage are to be added together for all modules in arack and may
not exceed the maximum power rating for that voltage specified in the technical
data for the power supply module. Also, the sum of the power consumption for
all voltages may not exceed the maximum power specifications of the power
supply module.

If a M264 system is used, the maximum power for +8 V and -30 V are to be
multiplied by 2 when calculating the total power. The total power consumption
of all modules calculated with the following formula may not exceed the
maximum power of the power supply module.

Pges = 2 * PBV + P15\/ + 2 * Pr30\/

Sizing Example
The main rack of the MULTICONTROL system contains the following modules:

1 CP60 CPU

2 PP60 Parallel Processor

2 PE82 Analog Input Modules
1 PNC3 Counter Module

2 PIF3 Interface Module

1 PTE8 Analog Input Module
1 PA81 Analog Output Module
2 E 161 Input Modules

3 A 161 Output Modules

This configuration results in the following power requirements:

Module at+8V at+15V at-30V Sum
1x CP60 39W 20w - 59W
2 x PP60 14 W 30w 1.0W 18.0W
2 x PE82 08W 0.8W 0.6W 22W
1xPNC3 12W 04W 0.6W 22W
2xPIF3 44W 16W 26W 86W
1xPTE8 14W 1.0W 19W 43W
1x PA81 05W 33W 44W 82w
2xE 161 04W 16W - 20W
3xA 161 0.6 W 99W - 105W
Sum 21.2W 236W 111w 61.9W

The maximum load for the MULTICONTROL power supply modules are:

Module at+8V at+15V at-30V Sum

NT43 65W 100 W 30w 100 W
NT44 65 W 100 W 30w 100 W
PS45 65W 100 W W 100 W

None of the maximum rating are exceeded in this example. Any of the power
supply modules can be used.
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POWER SUPPLY MODULES
NT43 - 24 VDC / 100 W

PLC SYSTEMS

MULTICONTROL COMPONENTS

TECHNICAL DATA

NT43

PLC System MULTICONTROL, MIDICONTROL
N T43 Input Voltage
Nominal 24VDC
Min./Max. 18/32VDC
Electrically Isolated Switching Power Supply External Protective Capacitor
Single Phase Bridge 6800 pF /35V
Input Voltage 24 VDC Three Phase Bridge -
Large Input Voltage Range Current Requirement max. 7 A
(18 to 32 VDC)
Input Capacitance 6000 pF
Current Requirement Max. 7 A
Fuse 10 A 250 V slow blow
Power Output 100 W
Extended Diagnostics Functions Optional
No External Protective Capacitor
Required for Three Phase Bridge Ready Relay
Max. Load on Contacts 2000 VA /150 W
Expanded Diagnostics Functions Transient Voltage 250V
if Required Breakdown Voltage 4000V
Protection Varistor
o  Ready Relay
Output Voltages +8V,+15V,-30 V
Power Output
at+8V 65 W
at+15V 100 W
SLOTS at-30V 30w
) Total 100 W
The NT43 power supply module can be used in MULTICONTROL and MIDICONTROL
SRS Documentation MULTICONTROL Hardware Manual
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
ORDER DATA Italian MAHWMULTI-I
Spanish MAHWMULTI-S

MULTICONTROL Power Supply Module, input voltage 24 VDC, power output 100 W,
ready relay

ECNT43-0with extended diagnostics functions
ECNT43-1without extended diagnostics functions

OPERATION ELEMENTS

Ready Relay
Contacts

Status LEDs

Fuse

Connections for
Input Voltage

S
O
%)
S
)

2

NT43
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POWER SUPPLY MODULES
NT44 - 240 VAC / 100 W

PLC SYSTEMS

MULTICONTROL COMPONENTS

NT44

e  Electrically Isolated Switching Power Supply
e Input Voltage 240 VAC

e  Large Input Voltage Range
(187 to 288 VAC)

e Input Voltage Frequency 47 to 63 Hz
e  Current Requirement Max 1 A
e  Power Output 100 W

e  Expanded Diagnostics Functions
if Required

e  ReadyRelay

SLOTS

TECHNICAL DATA

777711\

NT44

The NT44 power supply module can be used in MULTICONTROL and MIDICONTROL
systems.

ORDER DATA

PLC System

Input Voltage
Nominal
Min./Max.

Input Voltage Frequency
Current Requirement

Fuse 2.5 A 250 V slow blow
Extended Diagnostics Functions

Ready Relay
Max. Load on Contacts
Transient Voltage
Breakdown Voltage
Protection

Output Voltages

Power Output
at+8V
at+15V
at-30V
Total

Documentation
German
English
French
Italian
Spanish

MULTICONTROL, MIDICONTROL

240 VAC
187 /288 VAC

47 t0 63 Hz

max. 1A

Optional

2000 VA/ 150 W
250V,
4000V
Varistor

+8V,+15V,-30V

65 W
100 W
30w
100 W

MULTICONTROL Hardware Manual
MAHWMULTI-0
MAHWMULTI-E
MAHWMULTI-F
MAHWMULTI-I
MAHWMULTI-S

MULTICONTROL Power Supply Module, input voltage 240 VAC, power output 100 W,
ready relay

ECNT44-0with extended diagnostics functions
ECNT44-1without extended diagnostics functions

OPERATION ELEMENTS

Ready Relay
Contacts

Status LEDs

)\01%1%)
EP]

T Tl

® AC ON

Fuse

Connector for
Input Voltage

NT44
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POWER SUPPLY MODULES
PS45 - 120 VAC / 100 W

PLC SYSTEMS

MULTICONTROL COMPONENTS

PS45

Electrically Isolated Switching Power Supply

Input Voltage 120 VAC

Large Input Voltage Range
(96 to 144 VAC)

Input Voltage Frequency 47 to 63 Hz
Current Requirements Max. 2 A
Power Output 100 W

Extended Diagnostics Functions

Ready Relay

TECHNICAL DATA

PS45

PLC System

Input Voltage
Nominal
Min./Max.

Input Voltage Frequency
Current Requirement

Fuse 2,5 A 250 V slow blow
Extended Diagnostics Functions

Ready Relay
Max. Load on Contacts
Transient Voltage
Breakdown Voltage
Protection

Output Voltages

Power Output
at+8V
at+15V
at-30V
Total

Documentation
German
English
French
Italian
Spanish

MULTICONTROL, MIDICONTROL

120 VAC
96/ 144 VAC

471063 Hz

max. 2 A

YES

2000 VA /150 W
250V
4000V,
Varistor

+8V,+15V,-30V

65 W
100 W
oW
100 W

MULTICONTROL Hardware Manual
MAHWMULTI-0
MAHWMULTI-E
MAHWMULTI-F
MAHWMULTI-I
MAHWMULTI-S

SLOTS
The PS45 power supply module can be used in MULTICONTROL and MIDICONTROL
systems.

ORDER DATA
ECPS45-0 MULTICONTROL Power Supply Module, Input Voltage

120 VAC, Power Output 100 W, Ready Relay, with Extended

Diagnostics Functions

OPERATION ELEMENTS

Status LEDs

Fuse

Connector for
Input Voltage
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Ready Relay
Contacts

ClS

=

Q

PS45
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POWER SUPPLY MODULES

NTCP33, NTCP63 - 24 VDC / 50 W
PLC SYSTEMS

MULTICONTROL COMPONENTS

NTCP#3

e  Electrically Isolated Switching
Power Supply

e  Input Voltage 24 VDC

e  Large Input Voltage Range
(18 to 32 VDC)

e  Current Requirements Max. 4,5 A

e  Power Output 50 W

TECHNICAL DATA

777711\

NTCP33, NTCP63

PLC System

Input Voltage
Nominal
Min./Max.

External Protective Capacitor
One Phase Bridge
Three Phase Bridge

Current Requirement

Input Capacitance

Fuse 6.3 A 250 V slow blow

Extended Diagnostics Functions

M264

24VDC
18/32VDC

max. 4.5 A

6000 uF

YES

2000 VA/ 150 W
250V
4000V,

Varistor

+8V,+15V,-30V

25W
50 W
24W
50w

MULTICONTROL Hardware Manual
MAHWMULTI-0
MAHWMULTI-E
MAHWMULTI-F
MAHWMULTI-I
MAHWMULTI-S

o No External Protective Capacitor Ready Relay
Required Max. Load on Contacts
Transient Voltage
e  Extended Diagnostics Functions Breakdown Voltage
Protection
e  ReadyRelay
Output Voltages
Power Output
at+8V
SLOTS at+15V
The NTCP#3 CPU / Power Supply Module can only be used in the specified system slot ?_t —3|0 v
in the M264 system. o2
Documentation
German
ORDER DATA English
French
M264 CPU / Power Supply Module, Input Voltage 24 VDC, Power Output 50 W, Ready ltalian
Relay, with Extended Diagnostics Functions Spanish
M2NTCP33-0 CPU Type A, 16 KByte Application Program Memory for 4.7 K
Instructions, Process Time approx. 4 msec / K Instructions
M2NTCP63-0 CPU Type B, 42 KByte Application Program Memory for max.

42 K Instructions, Process Time approx. 2.5 msec/ K Instruc-
tions, Real Time Clock, RS485/RS232/TTY User Interfaces

OPERATION ELEMENTS

Battery —

Status LEDs — | |

CHS Status @
=

gl

IS <\

Ready Relay—

Fuse—_ |

Connector for

Input Voltage 7

Power Supply

Module CPU

@ oc oN

S
Q)
=l -
S
O

]

NTCP#3
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NTCP64

e  Electrically Isolated Switching PS
e Input Voltage 240 VAC

e  Llarge Input Voltage Range
(187 to 288 VAC)

e Input Voltage Frequency
47 t0 63 Hz

e  Current Requirement Max. 1 A
e  Power Output 60 W
e  Extended Diagnostics Functions

o Ready Relay

SLOTS

POWER SUPPLY MODULES
NTCPé64 - 240 VAC / 60 W

PLC SYSTEMS
MULTICONTROL COMPONENTS

The NTCP64 CPU / Power Supply Module can only be used in the specified system slot
in the M264 system.

ORDER DATA

TECHNICAL DATA NTCP64
PLC System M264
Input Voltage
Nominal 240 VAC
Min./Max. 187 /288 VAC
Input Voltage Frequency 471063 Hz
Current Requirement max. 1A
Fuse 2.5 A 250 V slow blow
Extended Diagnostics Functions YES
Ready Relay
Max. Load on Contacts 2000 VA /150 W
Transient Voltage 250V
Breakdown Voltage 4000V,
Protection Varistor
Output Voltages +8V,+15V,-30V
Power Output
at+8Vv 30w
at+15V 60 W
at-30 vV oW
Total 60 W
Documentation MULTICONTROL Hardware Manual
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

M264 CPU / Power Supply Module, Input Voltage 240 VAC, Power Output 60 W, Ready
Relay, with Extended Diagnostics Functions

M2NTCP64-0 CPU Type B, 42 KByte Application Program Memory for max.
42 K Instructions, Process Time approx. 2.5 msec / K Instruc
tions, Real time Clock, RS485/RS232/TTY User Interface

OPERATION ELEMENTS

Power Supply
Module CPU

Battery —__ |

Status LEDs —

Ready Relay— _ : |

Fuse—__ |

Connector for
Input Voltage

NTCP#4
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POWER SUPPLY MODULES
PSCP65 - 120 VAC / 60 W

PLC SYSTEMS

MULTICONTROL COMPONENTS

PSCP65

e  Electrically Isolated Switching PS
e Input Voltage 120 VAC

e  Large Input Voltage Range
(96 to 144 VAC)

e  Input Voltage Frequency
471063 Hz

e  Current Requirement Max. 2 A
e  Power Output 60 W
e  Extended Diagnostics Functions

e  ReadyRelay

SLOTS

The PSCP65 CPU / Power Supply Module can only be used in the specified system slot
in the M264 system.

ORDER DATA

777711\

TECHNICAL DATA PSCP65
PLC System M264
Input Voltage
Nominal 120 VAC
Min./Max. 96/ 144 VAC
Input Voltage Frequency 47t063 Hz
Current Requirement max. 2 A
Fuse 2.5 A 250 V slow blow
Extended Diagnostics Functions YES
Ready Relay
Max. Load on Contacts 2000 VA/ 150 W
Transient Voltage 250V
Breakdown Voltage 4000V,
Protection Varistor
Output Voltages +8V,+15V,-30V
Power Output
at+8V 0w
at+15V 60 W
at-30 vV oW
Total 60 W
Documentation MULTICONTROL Hardware Manual
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

M264 CPU / Power Supply Module, Input Voltage 240 VAC, Power Output 60 W, Ready
Relay, with Extended Diagnostics Functions

M2NTCP65-0 CPU Type B, 42 KByte Application Program Memory for max.
42 K Instructions, Process Time approx. 2.5 msec / K Instruc
tions, Real time Clock, RS485/RS232/TTY User Interface

OPERATION ELEMENTS

Power Supply
Module CPU

Battery — |

Status LEDs | |

Ready Relay— _ :

Connector for
Input Voltage

PSCP#5

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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APPLICATION PROGRAM MEMORY
MODULES

PLC SYSTEMS
MULTICONTROL COMPONENTS

APM MODULES FOR TYPE B PROCESSOR MODULES

APPLICATION PROGRAM MEMORY MODULES

Type B CPUs and Type B Peripheral Processors:

Basically, there are two groups of application program memory modules (APM

Module): Module Rack
- APM Module for Type A CPUs (e.g. CP40) CP60 MULTI, MIDI
CP70 MULTI, MIDI
- APM Module for Type B CPUs (e.g. CP60) or Type B parallel NTCP6# M264
processors (PP60) PP60 Peripheral Processor for MULTI-/MIDP

APM MODULE FOR TYPE A PROCESSOR MODULE

Type B processor modules have internal RAM application program memory
(42 KByte for max. 42 K instructions). This memory is supplied by two batteries
(power supply module and CPU) which retains the memory if the PLC is
switched off. Therefore, no PROM application program memory module is

Type A CPU: required during program development.
Module System / Rack APROM module is required for nonvolatile storage of application programsifthe
battery buffer fails. The following PROM application program memory modules
CP30 MINICONTROL : .
cPa2 MINICONTROL are available for type B processor modules:
CP40 MULTI, MIDI _
NTCP33 M264 APM Module Description
EP128 EPROM Module. 128 KByte EPROM for max. 42 K instructions.
The following application program memory modules are available for these type
A processor modules: EE96 EEPROM Module. 96 KByte EEPROM for max. 42 K inst.
APM Module Description FP128 Flash PROM Module. 128 KByte Flash PROM for max. 42 K
instructions and 52 KByte application data memory.
EE32 EEPROM/RAM Module, 16 KByte EEPROM, 16 KByte RAM
for 4.7 K Instructions, Standard Module for Program Develop FP128MP" Combination of network capable on-line interface module
ment and nonvolatile storage of application programs. withmodeminterface and application program memory mod-
ule (128 KByte Flash PROM for max. 42 K instructions and
EE32MP" Combination of network capable on-line interface module with 52 KByte application data memory).
modem interface and application program memory module
(16 KByte EEPROM, 16 KByte RAM for 4.7 K instructions). FP384 Flash PROM Module. 384 KByte Flash PROM for max. 42 K

instructions and 308 KByte application data memory.

1)

The combination of network capable on-line interface module with modem interface and application

program memory module is described in section A7 "PLC Programming / On-line Networks and Modem

Diagnosis".
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2 Allfunctions of the PP60 peripheral processor are the same as the PP60 MEM peripheral processor.
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APPLICATION PROGRAM MEMORY MODULES, —

EE32 - 16 KBYTE EEPROM, 16 KBYTE RAM

PLC SYSTEMS
MULTICONTROL COMPONENTS

EE32

e  EEPROM/RAM Application Program Memory Module
for Type A CPUs

e 16 KByte EEPROM + 16 KByte RAM for 4.7 K
Instructions

e  Standard Module for Program Development and
Nonvolatile Storage of Application Programs

e  Fastand Simple Programming

e No Deletion Required

ORDER DATA

Abé

ECEE32-0 EEPROM/RAM Application Program Memory Module, 16 KByte
EEPROM, 16 KByte RAM for 4.7 K Instructions

ECEE32MP-0"  Combination of Network Capable On-line Interface Module with Mo-
dem Interface and Application Program Memory Module (16 KByte
EEPROM, 16 KByte RAM for 4.7 K Instructions)

" The combination of network capable on-line interface module with modem interface and application
program memory module is described in section A7 "PLC Programming / On-line Networks and Modem
Diagnosis".

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

TECHNICAL DATA EE32
Used with CP30, CP32, CP40, NTCP33
Memory Capacity and 16 KByte EEPROM +
Method 16 KByte RAM
Programming In processor module with a command from the
Programming Device
Delete -
Security Write Protect Switch protects against
accidentally overwriting a program
Status LED PGM LED (Programming indicator)
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

Downloading an Application Program

When an application program is transferred from the programming device to the
processor module (RUN), this program is loaded to RAM inthe EE32 and started
whether another program is stored in the EEPROM or not.

Programming the EEPROM Memory

By giving the "F1 PROGRAM" command from the EEPROM menu of the
programming device, the processor module is abandoned in order to copy the
application program from EE32 RAM to the EEPROM. During the EEPROM
programming, the programming LED is lit. Programming the EEPROM can also
be done when an application program is still running. After the programming
procedure is finished, the write protect switch (WE/WP) is to be setto WP (Write
Protected). This ensures that the program will not be accidentally overwritten
from EEPROM memory. EEPROM memory is not deleted, it is simply overwrit-
ten with a new program.

Uninterrupted Application Program Transferal

An application program can be downloaded into the RAM of the EE32 with the
programming command “"XFER" and without any influence on the program
running in the EEPROM. The program in RAM and the one in the EEPROM can
be switched between with a command on the programming device. The switch
is made synchronous to the program cycle.

Loading Application Programs from the EE32 Module

Application programs can be loaded back to the programming device from the
EE32 module. This can also be done with the application program running. A
program which has been reloaded from the EE32 module can still be run but it
no longer has any comments, ladder diagram pictures or symbols.

Power-On Behavior
A finished program must be stored in the EEPROM when the PLC system is
powered on with CPUs. If a complete runnable program is not stored in the

EEPROM, the status LED lights and the CPU remains in HALT state until a
program is transferred from the programming device.
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APPLICATION PROGRAM MEMORY MODULES,
EE96 - 96 KBYTE EEPROM

PLC SYSTEMS

MULTICONTROL COMPONENTS

E Eg 6 TECHNICAL DATA EE96

Utilized with
CPUs CP60, CP70, NTCP6#
Peripheral P\ PP60, PP60 MEM
e  EEPROM Application Program Memory Module for Sl
Type B CPUs and Type B Parallel Processors Memory Capacity and Type 96 KByte EEPROM
e 96 KByte EEPROM for Max. 42 K Instructions and . . .
Programming in the Processor Module, with a
34 KByte System Module command from the programming device
e  Fastand Simple Programming Deleting R
*  NoDeleting Necessary Security Write Protect Switch as protection against
e Write Protect Switch Accidentally Overwriting the Program
e ProgrammingLED Status LED PGM LED (Programming Indicator)
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
ORDER DATA Italian MAHWMULTI-I
ECEE6-0 EEPROM Application Program Memory Module, 96 KByte EEPROM Spanish MAHWMULTI-S

for Max. 42 K Instructions

112

Downloading an Application Program

When an application program is transferred from the programming device to the
processor module (RUN), the program is stored in the internal RAM of the
processor module and then started whether another program is stored in the
EE96 module or not and even if an EE96 module doesn't exist.

Programming the EEPROM Memory

By giving the "F1 PROGRAM" command from the EEPROM menu of the
programming device, the processor module is abandoned in order to copy the
application program from EE96 RAM to the EEPROM. During the EEPROM
programming, the programming LED is lit. Programming the EEPROM can also
be done when an application program is still running. After the programming
procedure is finished, the write protect switch (WE/WP) is to be setto WP (Write
Protected). This ensures that the program will not be accidentally overwritten
from EEPROM memory. EEPROM memory is not deleted, it is simply overwrit-
ten with a new program.

Uninterrupted Application Program Transferal

An application program can be downloaded into the RAM of the EE96 with the
programming command "XFER" and without any influence on the program
running in the EEPROM. The program in RAM and the one inthe EEPROM can
be switched between with a command on the programming device. The switch
is made synchronous to the program cycle.

Loading Application Programs from the EE96 Module

Application programs can be loaded back to the programming device from the
EE96 module. This can also be done with the application program running. A
program which has been reloaded from the EE96 module can still be run but it
no longer has any comments, ladder diagram pictures or symbols.

Power-On Behavior

Since type B processor modules have internal RAM, no PROM module is
necessary. If no EE96 module is in the processor module when the system is
powered on, the program is tested and started in internal RAM.

Ifthereisan EE96 module inthe processor module, it must have a valid program
stored in it. If the EE96 module is blank or the program in it has a problem, the
processor module remains in HALT state and the status LED lights. CPUs that
have status displays also show an error number.
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APPLICATION PROGRAM MEMORY MODULES, —

EP128 - 128 KBYTE EPROM

PLC SYSTEMS
MULTICONTROL COMPONENTS

= TECHNICAL DATA EP128
E P 1 2 8 Utilized with
CPUs CP60, CP70, NTCP6#
Peripheral Processors PP60, PP60 MEM
e EPROM Application Program Memory Module for .
Type B CPUs and Type B Parallel Processors Memory Capacity and Type 128 KByte EPROM
e 128 KByte EPROM for Max. 42 K Instructions and Frogramming in thz f’°°etﬁs°r Module, .‘”it'lja .
34 KByte System Module command from the programming device
Deleting With UV Light

e Programming in the Processor Module

Security Write Protect Switch as protection against

*  Write Protect Switch Accidentally Overwriting the Program

e Programming LED

Status LED PGM LED (Programming Indicator)
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
ORDER DATA Italian MAHWMULTI-I
Spanish MAHWMULTI-S

ECEP128-0 EPROM Application Program Memory Module, 128 KByte EPROM for
Max. 42 K Instructions and 34 KByte System Module

Downloading an Application Program

When an application program is transferred from the programming device to the
processor module (RUN), the program is stored in the internal RAM of the
processor module and then started whether another program is stored in the
EE128 module or not and even if an EE128 module doesn't exist.

Programming the EPROM Memory

By giving the "F1 PROGRAM" command from the EEPROM menu of the
programming device, the processor module is abandoned in order to copy the
application program from EE128 RAM to the EEPROM. During the EEPROM
programming, the programming LED is lit. Programming the EEPROM can also
be done when an application program is still running. After the programming
procedure is finished, the write protect switch (WE/WP) is to be setto WP (Write
Protected). This ensures that the program will not be accidentally overwritten
from EEPROM memory. EEPROM memory is not deleted, it is simply overwrit-
ten with a new program.

Uninterrupted Application Program Transferal

An application program can be downloaded into the RAM of the EE128 with the
programming command "XFER" and without any influence on the program
running in the EEPROM. The program in RAM and the one inthe EEPROM can
be switched between with a command on the programming device. The switch
is made synchronous to the program cycle.

Loading Application Programs from the EP128 Module

Application programs can be loaded back into the programming device from the
EP128 module. This can also be done if an application program is running. A
program that is loaded from the EP1128 module can be run but it no longer has
any comments, ladder diagram pictures or symbols.

Power-On Behavior

Since type B processor modules have internal RAM no PROM module is
required. If no EP128 module is in the processor module when the system is
switched on, then the program is tested and started in internal RAM.

If there is an EP128 module in the processor module, it must contain a valid
program. If the EP128 module is blank or if the program that is stored on it has
an error, the processor module remainsin HALT state and the status LED lights.
CPUs with a status display also show an error number.
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- Aéb

FP128 / FP384

e  FlashPROM Application Program Memory Module for
Type B CPUs and Type B Parallel Processors

e 128/384 KByte FlashPROM for Max. 42 K Instructions,
34 KByte System Module and 52/308 KByte
Application Data

B

e Programming and Deleting in Processor Module

H
H
o

Write Protect Switch

e Programming LED

ORDER DATA

ECFP128-0 FlashPROM Application Program Memory Module, 128 KByte
FlashPROM for Max. 42 K Instructions, 34 KByte System Module and

52 KByte Application Data

ECFP128MP-0" Combination of Network Capable On-line Interface Module with Mo-
dem Interface and Application Program Memory Module (128 KByte
FlashPROM for Max. 42 K Instructions, 34 KByte System Module and
52 KByte Application Data).

ECFP384-0 FlashPROM Application Program Memory Module, 384 KByte
FlashPROM for Max. 42 K Instructions, 34 KByte System Module and

308 KByte Application Data

General Information

The technology used in FlashPROM memory is similar to that in EPROM
memory. The main difference is that erasing the FlashPROM can be done in the
processor module instead of with UV light as is the case with EPROM memory.

Application Data Memory

The FlashPROM memory has 52 KByte (FP128) or 308 KByte (FP384) data
memory for the user. Programming this application memory is done from the
application program, the same as erasing or comparing.

The FP128 module has a memory block of 128 KByte. Areas in memory cannot
be deleted. The entire chip is always erased. If the application data area should
be deleted, then the application program and the system module must also be
reprogrammed because they are all in the same block.

The FP384 module is equipped with three memory blocks, each with 128
KBytes. You can erase a certain block without affecting the other two. The data
in the second and third 128 KByte block can be deleted without affecting the
application program or the system module. If the application data in the first 128
KByte block should be deleted, then the application program and the system
module must be reprogrammed because they are in the same block.

" The combination of network capable on-line interface module with modem interface and application
program memory module is described in section A7 "PLC Programming / On-line Networks and Modem
Diagnosis".
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APPLICATION PROGRAM MEMORY MODULES,
FP128 / FP384 - 128 / 384 KBYTE FLASHPROM

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA FP128, FP384

Utilized with
CPUs CP60, CP70, NTCP6#
Peripheral Processors PP60, PP60 MEM
Memory Capacity and Type 128/384 KByte Flash PROM
Programming In the Processor Module with
a Command From the Programming Device
Deleting In the Processor Module
Security Write Protect Switch as protection against
Accidentally Overwriting a Program
Status LED PGM LED (Programming Display)
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

Downloading an Application Program

When transferring an application program from a programming device to the
processor module (RUN), this program is stored in the internal RAM of the
processor module and started whether another program is stored in the
FlashPROM module or not and even if a FlashPROM module doesn't exist.

Programming the Flash PROM Memory

By giving the "F1 PROGRAM" command from the PROM menu of the program-
ming device, the processor module is abandoned in order to copy the application
program from internal RAM to the FlashPROM module. During the FlashPROM
programming, the programming LED is lit. After the programming procedure is
finished, the write protect switch (WE/WP) is to be set to WP (Write Protected).
This ensures that the program will not be accidentally overwritten.

Uninterrupted Application Program Transferal

An application program can be downloaded into the internal RAM of the
processor module with the programming command "XFER" and without any
influence on the program running in the FlashPROM module. The program in
RAM and the one in the FlashPROM can be switched between with a command
on the programming device. The switch is made synchronous to the program
cycle.

Loading Application Programs from the FlashPROM Module

Application programs can be loaded back into the programming device from the
FlashPROM. This can also be done when an application program is running. A
program that is loaded back into the programming device from the FlashPROM
module can be run again but no longer has any comments, ladder diagram
pictures or symbol assignments.

Power-On Behavior

Since type B processor modules have internal RAM, no PROM module is
required. If no FlashPROM is in the processor module when the system is
powered on, then the program is tested and started in internal RAM.

If there is a FlashPROM module in the processor module, then it must contain
a valid program. If the FlashPROM module is blank or if the program that is
stored on it has an error, the processor module remains in HALT state and the
status LED lights. CPUs with a status display also show an error number.
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NOTES:
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e DIGITAL INPUT MODULES

PLC SYSTEMS

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Digital input modules are used for converting the binary signals of a process into
the internal signal levels required in the PLC. The status of each input is
indicated by means of status LEDs.

OVERVIEW

The following digital input modules are available for the MULTICONTROL PLC
system:

Number of Nom. Input Input

Module Inputs Voltage Delay Latch
E161-0 16 24 VDC/AC 10 msec YES
E161-1 16 24 IDC/IAC 1 msec YES
E162-3 16 220 VAC 40 msec YES
E163-0 16 24\VDC 10 msec NO

E163-1 16 24\DC 1 msec NO

1164-0 16 120 VAC 25 msec YES
E243-0 24 24\VDC 10 msec NO

E243-1 24 24\DC 1 msec NO

SLOTS

Digitalinputmodules can be used in all application slots of the MULTICONTROL
PLC system.

Rack Slot 0123456789ABCDEF
MULTI Base Rack 000000000 00
MULTI Expansion Rack 000000000 0
MiDI LI )

M264 ee 000 o0

ADDRESSING DIGITAL INPUTS

The address code (address) of an input consists of the address preselection
code "I" and a three character alphanumeric combination:

| XYZ
Rack Number —I
Slot Number Channel Number

The rack number is always 0 for the MIDI and M264 racks. This number can be
from O to 3 with a MULT!I rack.

The slot number is a hexadecimal number. Possible slot numbers are:

Rack Permissible Slot Numbers
MULTI OtoF
MIDI 1t07
M264 0toA

The channel number is also hexadecimal. This number depends on the module:

Module Permissible Slot Numbers
E161, E162, E163, 1164 OtoF
E243 OtoN

" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used.
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TIMING
There are two different types of modules as far as timing is concerned:
- Modules with Input Latches
- Modules without Input Latches
a. Modules without Input Latches
The change of input status can be determined immediately by reading the

respective input address in the application program. The status of an input can
also change during a program cycle (asynchronous).

Input Status

1

| Address

1

b. Modules with Input Latches
Theinputstates are transferred to the input addresses by means of alatch pulse

which is sent at the end of each program cycle (EOP). The input states cannot
change during a program cycle (synchronous).

Input Status

1

0

| Address

T 1 -

EOP EOP EOP EOP EOP EOP EOP

Input signals can be delayed by up to 100 msec (maximum permitted program
cycle time) on input modules with input latches. If this delay will cause problems
in certain applications, a special function exists for triggering the latch pulses in
shorter intervals:

Setting flag S D99 to 1 causes the CPU module to trigger the latch pulse with

eachtimerinterruptroutine (every 10 msec). Note that the status of aninput can
change during a program cycle (asynchronous).

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



B

AR AR AR

DIGITAL INPUT MODULES,
E161 - 16 INPUTS 24 VDC / AC

PLC SYSTEMS

MULTICONTROL COMPONENTS

E161

e 16 Digital Inputs
e  Galvanically Isolated
e  InputVoltage 24 VDC/AC

e Optional Input Delay - 10 msec
or 1 msec

e With Input Latching

e PNP or NPN Switching

Z7TTTIINN

Galvanic Isolation

TECHNICAL DATA E161-0 E161-1
Number of Inputs
Total 16
In Groups of -
Electrical Isolation
Input - PLC YES (Optocoupler)
Input - Input NO
Input Voltage
Nominal 24 VDCIAC
Minimal 14VDC /19 VAC
Maximal 30VDC/28 VAC
AC Input Frequency 47t0 63 Hz
Input Resistance ca.2.2kQ
Switching Threshold
log. 0 — log. 1 min. 14 VDC / 16 VAC
log. 1 - log. 0 max. 9 VDC/AC
Input Current
At24VDC ca. 12mA
At24 VAC ca. 10 mA
Switching Delay
log. 0 - log. 1 ca. 10 msec ca. 1 msec
log. 1 - log. 0 ca. 20 msec ca. 2 msec
Transfer of Input Status With Software Latch Pulse at
through CPU Program End (EOP)
Maximum Peak Voltage 500 V for 50 pisec, max. every 100 msec ?

SLOTS
E161inputmodules can be operatedin all application slots of racks MULTI, MIDI
and M264.
Rack Slot 012345678 9ABCDETF
MULTI Base Rack 000 000000000000
MULTI Expansion Rack 000 00000000000V
MiDI Oeeeeoeoe
M264 o000 0000000
ORDER DATA
Digital Input Module, 16 Inputs, Input Voltage 24 VDC/AC, LED Status Displays, Latch
Memory,  Galvanically Isolated, Reference Potential GND or
+24VDC
ECE161-0 Switching Delay ca. 10 msec
ECE161-1 Switching Delay ca. 1 msec
DIAGRAM
7777777777777777777777777777777777777777 Output

Data Busc=)y

Address_and
Control Bus

TEMPRORARY MEMORY

Status
Driver LED Relay

—{EHoHE A

rrrrr e

fffff ]

rrrrr e

LOGIC

" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

Input - Logic 2500V
Input - Housing 1500 V/
Power Consumption
At+8V 02w
At+15V 0.8W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
oS
1 S
2 2 0 Input 0 8 Input 8
: S 1 Input 1 9 Input 9
> G 2 Input2 A InputA
5 O 3 Input 3 B Input B
‘Bl > NA > NA
> = () 4 Input 4 C Input C
¢ g 5 Input 5 D Input D
» (=111 6 Input 6 E Input E
8 S 7 Input 7 B Input F
" Gl > NA > Ref.Potential for
D o all Inputs
3 9
F S
> N
INPUT CIRCUIT
Rectifier

22 kO
Input o—— —~

Standard Pulse 1.2/50 (IEC 60-2)
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DIGITAL INPUT MODULES,
E162 - 16 INPUTS 220 VAC

PLC SYSTEMS
MULTICONTROL COMPONENTS

E162

e 16 Digital Inputs in 4 Groups

e  Galvaniclsolation Between Individual Groups and
tothe PLC

e Input Voltage 220 VAC

e  Input Delay - ca. 40 msec

e With Latch Memory

e With Varistor Overvoltage Protection

e  Conforms to EN 61131-2:1994

SLOTS
The E162 input module can be operated in all application slots of racks MULTI,
MIDI and M264.
Rack Slot 012345678 9ABCDEF
MULTI Base Rack 00 00000000000 00
MULTI Expansion Rack 0000000000000 0
MIDI Oe e eoeeooe
M264 00 000000 00
ORDER DATA
ECE162-3 Digital Input Module, 16 Inputs, Four Galvanically Isolated Groups,
Input Voltage 220 VAC, LED Status Displays, Latch Memory, Galvanic
Isolation, Switching Delay ca. 40 msec, Varistor Overvoltage Protec-
tion, Conforms to EN 61131-2:1994
DIAGRAM

Opto . _ Status
coupler  Filter Hysteresis Display

—@3 Data Bus

LATCH TEMPERARY MEMORY
MULTIPLEXER

Address_and

LoGIC (= Control Bus

" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used.
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TECHNICAL DATA E162
Number of Inputs
Total 16
In Groups of 4
Electrical Isolation
Input - PLC YES
Group - Group YES
Input - Input NO
Input Voltage
Nominal 220 VAC,,
Maximal 250 VAC,,
AC Input Frequency 45t0 55 Hz
Switching Threshold 2
LOW Range 0to70V, /0to2mA
Switching Range 7010 164 V. /typ. 120V, with Hysteresis
HIGH Range 16410250 V,,/4.6t0 7.8 mA
Switching Delay
log. 0 — log. 1 Max. 40 msec, typ. 33 msec
log. 1 - log. 0 max. 30 mseg, typ. 15 msec

Transfer of Input Status
through CPU

Application Class
Input Type

Resistance to Disturbance

Electrostatic Discharge ESD-B

Interference Resistance

Asymmetrical, Fast Transients

Symmetrical Attenuated Oscillation

and Parallel Coupling

With Software Latch Pulse at
Program End (EOP)

49
Digital Inputs Type 14
15kV (Max. Surge Energy C = 150 pF,
Min. Source Impedance 150 Q)
10V/m
4 kV (max. Surge Energy 4 mJ / Peak at 2 kV,

min. Source Impedance 50 Q)

2 kV (min. Source Impedance 200 Q)

Contamination 29
Power Consumption
At+8V 0.6W
Documentation Hardware-Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-|
Spanish MAHWMULTI-S
CONNECTIONS

/o
DDOVSDODN DD

S
S
%)
S
Q
S
)
2)
S
)

v NoOORYWN O

Input 0
Input 1
Input 2
Input 3

Ref. Potential for Inputs 0 to 3

Input 4
Input 5
Input 6
Input 7

Ref. Potential for Inputs 4 to 7

8 Input 8
9 Input9
A Input A
B Input B
»  Ref. Potential for Inputs 8 to B
C Input C
D Input D
E Input E
[P Input F
> Ref. Potential for Inputs C to F

See section "Characteristic Curve" for more information

Equipment for use in extra high voltage areas (conforms to DIN 57 109 / VDE 0109).

Digital inputs suited for signals originating from electromagnetic switching devices such as relay contacts,
push buttons, switches, etc. This type is not necessarily suitable for connecting semiconductor switches,
proximity switches, ... (Conforms to EN 61131-2:1994).

Most contamination is nonconductive. However, conductivity caused by moisture must be taken into
consideration (Conforms to DIN 57 109 / VDE 0109). For printed circuit boards with a lacquer coating,
grade 2 is the highest of the four grades.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



DIGITAL INPUT MODULES,
E162 - 16 INPUTS 220 VAC

PLC SYSTEMS
MULTICONTROL COMPONENTS

INPUT CIRCUIT

0.1 pF
250V e8kQ
Input f L1 ; ;
c :
=V NEEAVA
[3¢] i

»o

PHASE WIRING

The potential difference between the individual groups must not exceed 400 V.
The potential difference between two adjacent terminals must not exceed 250
V. For example:

=) (S
1 S 1| ©
2 e e
\/{220 V[Ll — 3 S 11| S
80 N—— » S N
WV 4 Q S
5 ® 11| ®
6 < e
7 S S
N—— »0lS] ! %
Permissable: Potential difference Not Permissible: A potential difference > 250

>250 V only between groups. Notwithin V between two neighboring terminals.
a group or between two neighboring
terminals.

CHARACTERISTIC CURVE

ON Range

OFF Range

I [mA]

4 5

The areas of the characteristic curve which are shown in the background of the
diagram (ON Range, Switching Range and OFF Range) are specified in
standard EN 61131-2:1994.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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o DIGITAL INPUT MODULES,

| E163 - 16 INPUTS 24 VDC

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA E163-0 E163-1

Number of Inputs
Total 16
In Groups of -

Electrical Isolation

Input - PLC YES (Optocoupler)
E 1 6 3 Input - Input NO
Input Voltage
Nominal 24\VDC
- Minimal 18 VDC
e 16 Digital Inputs Maximal 30VDC
e  Galvanic Isolation Input Resistance ca. 2.2kQ
:|= e Input Voltage 24 VDC Switching Threshold min. 10 VDC, typ. 12 VDC, max. 14 VDC
a
I'a i Input Current at 24 VDC ca. 10 mA
= e Optional Input Delay 10 msec
e or 1 msec Switching Delay
!: log. 0 — log. 1 ca. 10 msec ca. 1 msec
= log. 1 - log.0 ca. 15 msec ca. 1.5 msec
1 e Transfer of Input Status
Through CPU With Change (without latch function)
Maximum Peak Voltage 500 V for 50 psec, max. every 100 msec 2
Galvanic Isolation
Input - Logic 2500V
Input - Housing 1500V
Power Consumption
SLOTS At+8V 02W
The E163 input module can be operated in all application slots of racks MULTI, DEEATETEE I e el UL IR
German MAHWMULTI-0
MIDI and M264. Engiish MAHWMULTHE
French MAHWMULTI-F
Rack Slot 0123456789ABCDETF ltalian MAHWMULTI-I
Spanish MAHWMULTI-S
MULTI Base Rack @00 0000000000000
MULTI Expansion Rack 0000000000000 )
MiDI DOeeeeoeeoe
M264 ® 0000000000
CONNECTIONS
ORDER DATA
CIH S
N
Digital Input Module, 16 Inputs, Input Voltage 24 VDC, LED Status Displays, Galvanically = ;
Isolated, Reference Potential GND : :: 1 Ref. Potential for All Inputs
= 1S 0 Input 0 8 Input 8
MDE163-0Switching Delay ca. 10 msec = ;‘ 1 Input 1 9 Input9
MDE163-1Switching Delay ca. 1 msec =( IS 2 i3 [ g
= ™ 3 Input 3 B Input B
gl S 4 Input 4 C Input C
=1 5  Input5 D InputD
=S 6 Input 6 E Input E
DIAGRAM Ol S 7 Input 7 P Input F
=)
= w
==
=[S
Status  Opto CIl N
Display coupler  Filter
Qo
B
I
I
|
s INPUT CIRCUIT
=<
I
16 x § @Data Bus
i =
: 5 22kQ
] s Inputo——[} . 8
| : j
| Ml
I : :
| H v
& g
Seul]pid g
2
25 NS
| VA
Logic  faddess,and >
" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used. 4 Standard Pulse 1.2/50 (IEC 60-2)
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DIGITAL INPUT MODULES,
1164 - 16 INPUTS 120 VAC

PLC SYSTEMS
MULTICONTROL COMPONENTS

777711\

TECHNICAL DATA 1164
Number of Inputs
Total 16
In Groups of 4
I 1 64 Electrical Isolation
Input - PLC YES
Group - Group YES
Input - Input NO
e 16 Digital Inputs in 4 Groups
Input Voltage
e Galvanic Isolation Between Individual Groups :\“A‘_’r_ﬂi”T ggmg
inimal
and o PLC Maximal 144 VAC
2 e Input Voltage 120 VAC AC Input Frequency 47063 Hz
- i
'__-IIF__- ! e Input Delay ca. 25 msec Input Current at 120 VAC ca.3.5mA
E‘* e With Latch Memory Input Resistance typ. 15kQ
. Switching Threshold
. log. 0 - log. 1 85VAC
log. 1 - log. 0 55 VAC
Switching Delay
log. 0 — log. 1 <25 msec
log. 1 - log. 0 <25 msec
Transfer of Input Status With Software Latch Pulse at
Through CPU Program End (EOP)
Peak Voltage 1500 V for max. 10 pisec
SLOTS Power Consumption
At+8V 05W
The Ile(ljlnpzlét module can be operated in all application slots of racks MULTI, Documentation Hardware Manual MULTICONTROL
MIDI and M264. German MAHWMULTI-0
English MAHWMULTI-E
Rack Slot 012345678 9ABCDETF French MAHWMULTI-F
Italian MAHWMULTI-I
MULTI Base R&_lck LI ) o0 00ccoo o0 Spanish MAHWMULTI-S
MULTI Expansion Rack LI ) o0 000000 oV
MiDI Oe e )
M264 oo o ee 0o o0
CONNECTIONS
ORDER DATA
S
ECI164-0 Digital Input Module, 16 Inputs, Four Galvanically Isolated Groups, g
Input Voltage 120 VAC, LED Status Displays, Latch Memory, Galvanic S 0 Input 0 8 Input 8
Isolation, Switching Delay ca. 25 msec 8 1 Input1 9 Input9
o) 2 Input 2 A Input A
8 3 Input 3 B Input B
Q > Ref. Potential for Inputs 0t0 3 » Ref. Potential for Inputs 8 to B
S 4 Input 4 C Input C
DIAGRAM = 5 Input5 D InputD
Q 6 Input 6 E Input E
8 7 Input 7 F Input F
) > Ref. Potential for Inputs 4to 7 > Ref. Potential for Inputs C to F
Rectfler copr  Fiter Hysteesis 8
LI L S
. [ ®
| o
| g %
>
| 2|3
Reference Potential i > o o
for One Group i 3 g i
| w
o %) —
1 x 2 2 z [>}ooata bus INPUT CIRCUIT
! = = 5
i = 1%} =
| SE [a)
I O [}
i = = 15kQ N
! < Input M ; :
(==}
Fo (e] A :
s ZHERHT) H® - o] ix W
o~ — n
| | QU W U N
Add d
Loaic  fahdess e

" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used.
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SLOTS

DIGITAL INPUT MODULES,
E243- 24 INPUTS 24 VDC

PLC SYSTEMS

MULTICONTROL COMPONENTS

E243

e 24 Digital Inputs in Two Groups

e  Galvanic Isolation Between Groups
and to PLC

e Input Voltage 24 VDC

e Optional Input Delay 10 msec
or 1 msec

The E243 input module can be operated in all application module slots of racks
MULTI, MIDI and M264.

Rack Slot 012345678 9ABCDEF
MULTI Base Rack 00 0000000000000
MULTI Expansion Rack 0000000000000 0
MiDI Oe e eoeeoeoe

M264 00000000 00

ORDER DATA

Digital Input Module, 24 Inputs, Input Voltage 24 VDC, LED Status Displays, Galvanic
Isolation, Reference Potential GND

ECE243-0 Switching Delay ca. 10 msec
ECE243-1 Switching Delay ca. 1 msec

DIAGRAM

0

No—
po-e

Status  Opto
Display coupler  Filter

B
I
|
I
I o
I w
| 5
4 52 E @Data Bus
I b
| 2
J =
|
|
ElgiX |
LOGIC  fgoa e

" If using power supply modules which are equipped with extended diagnostic functions, slot F in the third
expansion rack may not be used.
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TECHNICAL DATA

E243-0 E243-1

Number of Inputs

Total 24
In Groups of 12
Electrical Isolation
Input - PLC YES (Optocoupler)
Group - Group YES
Input - Input NO
Maximum Voltage Difference
Between the two Groups 160 VDC
Input Voltage
Nominal 24\VDC
Minimal 18VDC
Maximal 30VDC
Input Resistance ca.2.2kQ
Switching Threshold min. 9 VDC, typ. 11 VDC, max. 13 VDC
Input Current at 24 VDC ca. 10mA
Switching Delay
log. 0 - log. 1 ca. 10 msec ca. 1 msec
log. 1 - log. 0 ca. 10 msec ca. 1 msec

Transfer of Input Status

Through CPU

Maximum Peak Voltage

Galvanic Isolation

With Change (without latch function)

250V for 50 psec, max. every 100 msec

Input - Logic 2500V
Input - Housing 1500 V
Power Consumption
at+8V 035W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
8 0 Input0d C  InputC
Q 1 Input 1 D Input D
8 2 Input 2 E Input E
) 3 Input 3 F Input F
S 4 Input 4 G Input G
o 5 Input 5 H Input H
e 6 Inputé | Inputl
Q 7 Input 7 J Input J
g 8 Input 8 K Input K
z) 9 Input 9 L Input L
g A Input A M Input M
S B Input B N InputN
™
9 11 Ref. Potential for Inputs 0 to B
8 12 Ref. Potential for Inputs C to N
S
vy
%)
S
o
INPUT CIRCUIT
22kQ
Input o——{}

Status
Display
1
N
74
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PLC SYSTEMS

v DIGITAL OUTPUT MODULES

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Digital output modules are used to control external loads (relays, motors,
solenoids, etc.). The status of the digital outputs is displayed with orange status
LEDs. The following types exist:

- Relay Output Module
- Transistor Output Module
- Triac Output Module

OVERVIEW

The following digital output modules are available fort the MULTICONTROL
PLC system:

No. of Nom. Switching ~ Switching
Module Outputs Type Voltage Current
A161 16 Relay At 220 VAC 2A
A163 16 Relay At 220 VAC 2A
A162 16 Transistors 24\VDC 2A
A115 16 Transistors 24VDC 0.5A
A244 24 Transistors 24\VDC 05A
A121 12 Triacs 220 VAC 2A
0125 12 Triacs 120 VAC 2A
SLOTS

Digital output modules can be operated in all application module slots of the
MULTICONTROL PLC system.

Rack Slot 0123456789ABCDEF
MULTI Base Rack 000000000 00
MULTI Expansion Rack 000000000 0
MiDI LI )

M264 ee 000 o0

ADDRESSING DIGITAL OUTPUTS

The address of an output is made up of the designation code "A" and a three
character number / letter combination:

A XYZ
Rack Number —I
Slot Number Channel Number

The rack number is always 0 for MIDI and M264 racks. It can be from 0 to 3 for
MULTI racks.

The slot number is a hexadecimal number. Possible slot numbers:

Rack Permitted Slot Numbers
MULTI OtoF
MIDI 1t07
M264 0toA

The channel number is also a hexadecimal number. It depends on the module:

Module Permitted Channel Numbers
A161,A162,A163, A115 OtoF
A244 OtoN
A121,0125 OtoB

TIMING

Output modules do not have latch temporary memory. Setting or resetting an
output in the application program is effective immediately after the respective
rising or falling edge. These times are described in the "Technical Data" section
for each module (e.g. approx. 10 msec for relay modules, approx. 100 msec for
transistor modules).

PROTECTIVE CIRCUITS

External protective circuits are required for relay output modules, for transistor
output modules, they are recommended and for triac output modules no
protective circuit is required.

Module Type External Protective Circuit

A161 Relay Required

A163 Relay Required

A162 Transistors Recommended

A115 Transistors Recommended

A244 Transistors Recommended

A121 Triacs Not Required

0125 Triacs Not Required

The protective circuit can either be placed on the load to be switched, on the
output module or on the terminal block. Most solenoid and contactor manufac-
turers offer protective circuits for the respective components.
The following elements can be used:
- RC element: Can be used for AC or DC.?
- Varistor: This is normally used for AC voltage. Varistors have a
relatively short life span and therefore RC elements are usually
preferred.

- Diode: Can only be used for DC.

- Diode/Z Diode Combination: Can only be used for DC. This type of
protection circuit allows faster cutoff times.

" When using power supply modules with extended diagnostic functions, slot F in the third expansion rack
may not be used.

124

2 Typical values for RC circuit combinations (ca. 10 W load) are: 22 Q/250 nF at 24 VDC/AC or 220 Q/1
uF at 220 VAC.
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SLOT

DIGITAL OUTPUT MODULES,
A161 - 16 RELAY OUTPUTS 220 VAC /2 A

PLC SYSTEMS

MULTICONTROL COMPONENTS

Al61

e 16 Digital Relay Outputs

e 4 Groups with Separate Reference Potential;
A different potential can be used with
every group

e Maximum Switching Voltage 250 VAC or
30VDC

e  Switching Current Max. 2 A per Output

The A161 output module can be operated in all application module slots of the
MULTI, MIDI and M264 racks.

Rack Slot 012345678 9ABCDEFTF
MULTI Base Rack e oo L) .
MULTI Expansion Rack LI} o0 b
MiDI o o0
M264 o o0 oo o
ORDER DATA
ECA161-01 Digital Output Module, 16 Relay Outputs, Switching Voltage
220VAC/24VDC, Switching CurrentMax. 2 A per Output, LED
Status Displays
DIAGRAM

Data Busc)

Address and
Control Bus

TEMPRORARY MEMORY

Status | Output
Driver LED Relay 8

— SHeHEA ]

LOGIC

' When using power supply modules with extended diagnostic functions, slot F in the third expansion rack

may not be used.
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TECHNICAL DATA Al61
Number of Outputs
Total 16
In Groups of 4
Type Relay
Switching Voltage
AC Max. 250 VAC
DC Max. 30 VDC
Switching Current
Per Output Max. 2 A
Per Group Max.5 A
Switching Delay
log. 0 — log. 1 ca. 10 msec
log. 1 - log. 0 ca. 10 msec
Protection Circuit External by the user, required
Contact Resistance at Maximum Load ca. 6 mQ
Switching Procedure
Mechanical >5.107
Electrical >2.10°
Dielectric Strength
Contact 1200V,
Contact - Coil 3750V,
Power Consumption
At+8V 02W
At+15V  Output 0/Output 1/Output 001 1 0/33/53W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
S
S
2 0 Output 0 8 Output 8
8 1 Output 1 9 Output9
Q 2 Output 2 A Output A
o) 3 Output 3 B Output B
8 > Ref. Potential for Outputs 0 - 3 > Ref. Potential for Outputs 8 - B
o 4 Output 4 C Output C
8 5  Output5 D  OutputD
2) 6 Output 6 E Output E
S 7 Output 7 F Output F
8 > Ref. Potential for Outputs 4 - 7 > Ref. Potential for Outputs C - F
Q©
S
S
N
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SLOTS

DIGITAL OUTPUT MODULES,
A163 - 16 RELAY OUTPUTS 220 VAC /2 A

PLC SYSTEMS

MULTICONTROL COMPONENTS

Al163

e 16 Digital Relay Outputs

e 4 Groups with Separate Reference Potential;
A different potential can be used for each group

e Maximum Switching Voltage 250 VAC or
30VDC

e Switching Current Max. 2 A per Output

The A163 output module can be operated in all application module slots of the
MULTI, MIDI and M264 racks.

Rack Slot 012345678 9ABCDEF
MULTI Base Rack oo 0 00 ee 000 o0
MULTI Expansion Rack o000 00 LRI N N )
MIDI Oe e oo
M264 o0 o0 00 e
ORDER DATA
MDA163-0 Digital Output Module, 16 Relay Outputs, Switching Voltage
220VAC/24VDC, Switching Currentmax. 2 A per Output, LED
Status Displays
DIAGRAM

Data Busc)

Address and
Control Bus

TEMPORARY MEMORY

777777777777 Saus  Ouput
Driver LED Relay .

— SHeHE-A ]

LOGIC

" When using power supply modules with extended diagnostic functions, slot F in the third expansion rack

may not be used.
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TECHNICAL DATA Al163
Number of Outputs
Total 16
In Groups of 4
Type Relay
Switching Voltage
AC max. 250 VAC
DC max. 30 VDC
Switching Current
Per Output max. 2 A
Per Group max. 5 A
Switching Delay
log. 0 — log. 1 ca. 10 msec
log. 1 - log. 0 ca. 15 msec
Protective Circuits External by the user. Required
Switching Procedure
Mechanical >2.107
Electrical >1.10°
Dielectric Strength
Contact - Coil 2000V,
Power Consumption
At+8V 02W
At+15V Output 0/ Output 1/ Output 00 1 0/4.2/103W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
=2
=11 0 Output 0 8 Output 8
O \: 1 Output 1 9 Output9
4=l 2 Output2 A OutputA
=i |2 3 Output 3 B Output B
N = :: > Ref. Potential for Outputs 0 - 3 P> Ref. Potential for Outputs 8 - B
s (=[S 4 Output4 C Output C
o= :‘ 5 Output 5 D Output D
= IS 6  Output6 E  OutputE
> =1 7 Output 7 F Output F
CENR »  Ref. Potential for Outputs 4 - 7 »  Ref. Potential for Outputs C - F
E = (<}
F =y N
> =1k

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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SLOTS

DIGITAL OUTPUT MODULES,
A162 - 16 TRANSISTOR OUTPUTS 24 VDC /2 A

PLC SYSTEMS

MULTICONTROL COMPONENTS

Al162

16 Digital Transistor Outputs

Current Monitor for Each 4 Outputs
Switching Voltage 24 VDC

Switching Current Max. 2 A per Output
Short Circuit Protected

Cutoff for Overload

Output module A162 can be operated in all application slots of the MULTI, MIDI

and M264 racks.

Rack Slot 012345678 9ABCDEFTF
MULTI Base Rack 000 000000000000
MULTI Expansion Rack 000 00000000000V
MiDI Oeeeeoeoe
M264 o000 0000000
ORDER DATA
ECA162-01 Digital Output Module, 16 Transistor Outputs, Switching Voltage 24
VDC, Switching Current max. 2 A per Output, LED Status Displays,
Current Monitor, Short Circuit Protection, Overload Cutoff
DIAGRAM

Data Bus =)

Address and
Control Bus

TEMPORARY MEMORY

LOGIC

. Status
Driver  LED Output

o

I
16 x

CURRENT MONITOR

—————————0 + 24 VDC

®

OVERLOAD
LEDS

' When using power supply modules with extended diagnostic functions, slot F in the third expansion rack

may not be used.
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TECHNICAL DATA Al62
Number of Outputs
Total 16
In Groups of 42
Type Transistors
Switching Voltage
Nominal 24\VDC
Minimal 18VDC
Maximal 30VDC
Continuous Current
Per Output max. 2 A
Per Group max. 2 A
Module max. 8 A
Current Monitor 4 A per Group
Switching Delay After Overload Cutoff ca. 10 msec
Switching Delay
log. 0 - log. 1 ca. 100 psec
log. 1 - log. 0 ca. 200 psec
Protection Circuit External by User (Recommended)
Transistor Residual Voltage <1Vat1A
Power Consumption
At+8V 0.5W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
S
S W + Feed Connection
S + + Feed Connection
g + + Feed Connection
8 »  Ref. Potential for all Outputs
9
S 0 Output 0 8 Output 8
8 1 Output 1 9 Output 9
Q 2 Output 2 A Output A
S & Output 3 B Output B
S 4 Output4 C  OutputC
Q 5 Output5 D Output D
g 6 Output 6 E Output E
Q 7 Output 7 F Output F
S

OUTPUT CIRCUIT

Control
Logic

Current Monitor

1N4007
N
gl

1N4007
N
gl
»

47 kQ

Current Monitor

Output

2 Groups only for current monitoring. No galvanic group - group isolation.
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DIGITAL OUTPUT MODULES,
A115 - 16 TRANSISTOR OUTPUTS 24 VDC /0.5 A

TECHNICAL DATA Al115
Number of Outputs
Total 16
In Groups of -
. A 1 1 5 Type Transistors
]: Galvanic Isolation
o Output - PLC YES
L; Output - Output NO
e e 16 Digital Transistor Outputs o
| F Switching Voltage
2 o Nominal 24 VD
e Switching Voltage 24 VDC Mli):i]r:; 1 svng
Maximal 30VDC
e Switching Current Max. 0.5 A per Output
Switching Current
Per Output max. 0,5 A
Module max. 6 A
Switching Delay
log. 0 - log. 1 ca. 100 psec
log. 1 - log. 0 ca. 200 psec
Protective Circuit External by User (Recommended)

Transistor Residual Voltage <1Vat05A
Power Consumption
At+8V 08W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
SLOTS French MAHWMULTI-F
Italian MAHWMULTI-I
The output module A115 can be operated in all application slots of the MULTI, S RALVRERIS
MIDI and M264 racks.
Rack Slot 012345678 9ABCDEF
MULTI Base Rack o000 000 LRI I S ) CONNECTIONS
MULTI Expansion Rack o000 000 ee o000 oV
MIDI Oe e eoee
M264 o0 0 000 o0
N
:\ + + Feed Connection
9 0 + Feed Connection
:: i + Feed Connection
ORDER DATA :: > Ref. Potential for all Outputs
2
MDA115-0 Digital Output Module, 16 Transistor Outputs, Switching Voltage 24 = ? gutputO B Qi
L X 2 utput 1 9 Output 9
VDC, Switching Current max. 0.5 A per Output, LED Status Displays 3 2 Output2 A OutputA
2) 3 Output 3 B Output B
~: 4 Output 4 (] Qutput C
S 5 Outputs D  OutputD
:‘ 6 Output 6 E Output E
DIAGRAM S 7 Output 7 B Output F
N

o + 24 VDC

Opto-

coupler Output

V4

00
‘ OUTPUT CIRCUIT
x |
Q 16
g ‘
2 I
|
Data Bus & &
<
o
o
o
Address and E
Control Bus = Control
Logic
——oGND
N4
&
LOGIC Sg]

" When using power supply modules with extended diagnostic functions, slot F in the third expansion rack
may not be used.
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Output
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DIGITAL OUTPUT MODULES, s

A244 - 24 TRANSISTOR OUTPUTS 24 VDC / 0.5 A

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA A244
Number of Outputs
Total 24
In Groups of -

A2 4 4 Type Transistors

Galvanic Isolation

Output - PLC YES
Output - Output NO
e 24 digital Transistor-Outputs Switching Voltage
e Nominal 24VDC
e  Switching Voltage 24 VDC Minimal 18VDC
Maximal 30VDC
e Switching Current max. 0,5 A per Output
Switching Current
Per Output Max.0.5A
Module Max. 6 A
Switching Delay
log. 0 — log. 1 ca. 100 psec
log. 1 - log. 0 ca. 200 psec
Protective Circuit External by User (Recommended)
Transistor Residual Voltage <1Vat05A
Power Consumption
At+8V 03W
Documentation Hardware-Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
SLOTS French MAHWMULTI-F
Italian MAHWMULTI-I
The A244 output module can be operated in all application slots of racks MULT], S RAMULES
MIDI and M264.
Rack Slot 012345678 9ABCDETF
MULTI Base Rack @0 000000000000 00 CONNECTION
MULTI Expansion Rack 0 0000000000 oV
MiIDI Oeo ee e e oo
M264 0 000000000 5
S
S 0 Output 0 C Output C
8 1 Output 1 D Output D
2 Output 2 E Output E
S
ORDER DATA S 3 Output 3 F Output F
2] 4 Output 4 G Output G
ECA244-0 Digital OL_Jtpu_t Module, 24 Transistor-Outputs, Switching Voltgge 24 8 5 OutSutS H Outgut H
VDC, Switching Current max. 0.5 A per Output, LED Status Displays ) 6 Output 6 | Output |
8 7 Output7 J  OutputJ
S 8 Output 8 K Output K
O 9 Output 9 L Output L
g A Output A M Output M
DIAGRAM Z) B Output B N Output N
S
8 + +Feed Connection
) - Ref. Potential for all Outputs
o + 24 VDC S
S
Opto- N

coupler

00

I

> |

% |

= o OUTPUT CIRCUIT

=

> I
Data Bus = g
fod
O
a
=
Address and =

Control Bus
——  oGND
Eggigul -— Output
AN
~ AN
LOGIC N 5
< N g
‘JG L :

' When using power supply modules with extended diagnostic functions, slot F in the third expansion rack
may not be used.
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— DIGITAL OUTPUT MODULES,

A121 /0125

e 12 Digital Triac Outputs in Three Groups
e Switching Voltage 220 VAC / 120 VAC
e Switching Current Max. 2 A per Output

e  Galvanic Isolation between the Groups
and to the PLC

e  No External Protection Circuit Required

SLOTS

The A121 and 0125 output modules can be operated in all slots of the MULTI,
MIDI and M264 racks.

Rack Slot 678 9ABCDEF
MULTI Base Rack o0 .
MULTI Expansion Rack oo b
MIDI o0
M264 eeoe e

ORDER DATA

Digital Output Module, 12 Triac Outputs, Three Galvanically Isolated Groups, LED Status
Displays

ECA121-0
EC0125-0

Switching Voltage 220 VAC
Switching Voltage 120 VAC

DIAGRAM

USwws  Tac  Power
LED  coupler  Triac

SER]

CHEE] -

Data Busc)

TR

TEMPORARY MEMORY

Address _and,
Control Bus

LOGIC|

" When using power supply modules with extended diagnostic functions, slot F in the third expansion rack
may not be used.
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A121 /0125 - 12 TRIAC OUTPUTS

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA Al21 0125

Type Triac

Switching Voltage
Nominal 220 VAC 120 VAC
Minimal 90 VAC 90 VAC
Maximal 250 VAC 144 VAC

Switching Current

See Section "Switching Current"

Max. 7 mA
(w/load, 50 Hz, 220 VAC) ¥

Max. 5 mA
(w/load, 60 Hz, 120 VAC)

Leakage Current

Minimum Holding Current
At0°C 2mA
At60°C 2mA

Switching Delay Max. 20 msec at 50 Hz Max. 19 msec at 60 Hz

Transient Voltage 1500 V for Max. 2 msec (at 220 Q)

Grade 4

Power Consumption
At+8V 1.8W

CONNECTIONS

:: 0 Output 0 8 Output 8
9 1 Output 1 9 Output9
=1 2 Output2 A OutputA
=S 3 Output 3 B Output B
2 g »  220VAC/120 VAC (L) » 220 VAC/120 VAC (L)
=l N »  220VAC/120 VAC (L) » 220 VAC/120 VAC (L)
Sils
=)W 4 Output 4
o 5 Output 5
=R 6  Output6
S 7 Output 7
g > 220 VAC /120 VAC (L)
g > 220VAC/120 VAC (L)
S

2 Unless restricted by the max. power loss of the triac (see section "Switching Current")

9 Check engaging current and hold current when controlling relays!

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



DIGITAL OUTPUT MODULES, s

A121 /0125 - 12 TRIAC OUTPUTS
PLC SYSTEMS

MULTICONTROL COMPONENTS

OUTPUT CIRCUIT

56 kQ
LT
56 kQ

29

—— o Output

270 Q

To the Other

15 kQ 3 Outputs

Control
Logic

SWITCHING CURRENT

The switching current of the outputs depends on the number of outputs used and
on the ambient temperature. The power loss of the triacs must be calculated
using the following diagram to get the desired switching current for the outputs:

P W]

/|y | —

35 f----

&) |loooabocoabocoabococbocodbooad

o 4

I, ... Output Current of an Output
P ... Triac Power Loss

The power loss of all triacs is added together and may not exceed the result of
the following formula:

(105-9)-P_ *4.2
P,+P,+P,+. . +P +P 4P, < —————————

9,%0.09+36
B Power Loss at Output 0
B Power Loss at Output 1
Ba Power Loss at Output B
9, Ambient Temperature [°C]
P Maximum Power Loss of One Output (P, to Py)

Example The 12 channels of the A121 output module are loaded with the

following:
Outputs 0to 5 per1A

Output 6 2A
Outputs 9 to B per 0.5 A

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

The graph shows that the following power losses apply to the individual outputs
below:

Outputs 0to 5 per 0.78 W
Output 6 1.72W
Outputs 9to B per 0.36 W

When these power losses are put into the formula, the total power loss can be
calculated as shown here:

P,+P +..+P, +P =(670.78)+1.72+(370.36) =748 W
This total may not exceed the right-hand expression of the formula. An ambient

temperature (3 ) of 40°Cisassumed. The greatest power loss ofanoutput (P__ )
is 1.72 W (output 6):

(105-9,)-P,,, *42
9,%0.09+36

(105-40)-1.72%4.2
= =8.02W
40%0.09+36

748W<8.02W

The load on the outputs is also within the permissible range. Please note that
an increase in ambient temperature to 45 °C causes the maximum power loss
of 6.9 W. Therefore, the load on the outputs is too high.

Permissible Output Current with the Same Load on All Channels

If the outputs are all loaded with the same output current, the maximum
permissible loss per outputis only dependent on the ambienttemperature of the
unit:

105- 9,
(0.09*9, +36)*n+4.2
P Maximum permissible power loss of an output

9, Ambient Temperature
n Number of outputs used

The maximum permissible current per output can be determined as showninthe
diagram above. Below is an example of a surrounding ambient temperature of
60 °C:

Number of Max. Current Number of Max. Current
Outputs Used per Output Outputs Used per Output

1 3AY 7 09A

2 2.25A 8 08A

8 1.7A 9 0.7A

4 1.35A 10 0.65A

5 1.15A 1 0.55A

6 1A 12 05A

Example We must determine whether each of a total of 10 outputs can be

loaded with 0.8 A at an ambient temperature of 50 °C. The
maximum power loss attained from the formula above is:

P = 105-50 =065W

©(0.09*50+36)*10+4.2

The power loss diagram indicates that each of the outputs is allowed to be
loaded with 0.85 A with a power loss of 0.65 W. A load of 0.8 A on the outputs
isalso allowed. Please not that an increase in the ambient temperature to 55 °C
causes the maximum permissible power loss of 0.56 W. This corresponds with
a maximum current per output of 0.75 A. The load on the outputs is too high in
this case.

" Limited by the fuse
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PLC SYSTEMS

v ANALOG INPUT MODULES

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Analog inputs are used to convert measurement values (voltage, current,
temperatures) into numerical values that can be processed in the PLC.

OVERVIEW

The following analog input modules are available for the MULTICONTROL PLC
system:

Number of Input

Module Inputs Signal Resolution
PE42 4 0-10Vor0-20 mA 10 or 12 Bit
PES82 8 0-10Vor0-20 mA 10 or 12 Bit
PE84 8 0-10Vor0-25mA 16 or 15 Bit
PE16 16 U, I, PT100, NTC, PTC 16 Bit
PTES 8 FeCuNi or NiCrNi Sensor 10 Bit
PT81 8 PT100 Sensor 10 Bit

SLOTS

Analog inputs modules can be operated in the following MULTICONTROL PLC
system slots.

Rack Slot 0123456789ABCDEF
MULTI Base Rack 0000000000000 00
MULTI Expansion Rack OO0OO0O0O0DD0ODO0OO0OOOODOODOOD
MIDI Oeeeeeee

M264 eeeoecoeJO0ODODODO

e The module can be operated in this slot
O The module cannot be operated in this slot

UTILIZATION IN AN APPLICATION PROGRAM

Converting the input signal to a numerical value is controlled with standard
function blocks. One function block exists for every module:

Module Type Function Block

PE42 4 Inputs 0- 10V /0-20 mA AINB, AINF
PE82 8 Inputs 0- 10V /0-20 mA, AINB, AINF
PE84 8 Inputs 0- 10V /0-25 mA AIND
PE16 16 Inputs U, I, PT100, NTC, PTC AINE
PTE8 8 Inputs NiCrNi Sensor TINC
PTE8 8 Inputs FeCuNi Sensor TIND
PT81 8 Inputs PT100 Sensor TINB

The following parameters are connected to the function block:

- The number of the first channel to be converted (CHAN)
- The number of the channel to be converted (LENGTH)

- The slot number of the module

- The source address for the conversion result

Analog input modules that are used for temperature measurement, can also be
set to save the measured values in °C or in °F. The two measurement ranges
can be switched between with software on some modules. A detailed descrip-
tion of the standard function blocks for analog input modules can be foundin the
"Standard Software User's Manual, Volume 1".

132

RESOLUTION

An important performance characteristic of analog input/output modules is the
resolution. The resolution defines the amount of steps that the area to be
converted is split into. The resolution is defined in bits. The number of steps is
determined with:

Number of Steps = 2 Resolution

The following table shows the relationship between the resolution and the
number of steps for the most popular resolutions:

Number Steps Size at Steps Size at
Resolution of Steps 0-10VRange 0 - 20 mA Range
10 Bit 1024 9.77mV 19.53 pA
12 Bit 4096 244 mv 4.88uA
16 Bit 65536 152.59 uv 305.18 nA

TIMING - UPDATE TIMES

The analoginputs are converted cyclically in most applications, i.e. the channels
are converted and saved whether the data s required in the application program
immediately or not. The update time is the period of time that it takes for the
conversion result to be renewed. This update time depends on three factors:

- Input filter on the module

- Conversion time of the A/D converter

- Program Cycle Time
Input Filter In order to get reliable measurements in an industrial environment
as well, all analog input modules are equipped with an input filter.
This filter has a time constant which corresponds to the application.
For temperature measurement (e.g. PT81), filters with higher time
constants are used, since temperature measurements donotchange
very fast. Measurements that deal with rapid changes (e.g. voltage
measurement with the PE82) require a respectively small time
constantthatis suitable for the conversion time of the A/D converter.
Conversion Time The conversion time depends on the A/D converter used in the
module. This is shown in the "Technical Data" section for every
analog input module.
Program Cycle Time Since one channel is converted per program cycle in most applica-
tions (e.g. standard function block), the program cycle time fits within
the update time. Forexample,: With aprogram cycle time of 30 msec
and four channels to be converted, the update time (independent of
the conversion time) cannot be under 120 msec.
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PE42 / PES2 - 4 /8 INPUTSO0-10V /0 - 20 mA
PLC SYSTEMS
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SLOTS

ANALOG INPUT MODULES P

MULTICONTROL COMPONENTS

PE42 | PE82

4 or 8 Analog Inputs (Two Module Versions)

Input Signal 0 - 10 V or 0 - 20 mA (Two
Module Versions)

10 Bit or 12 Bit Resolution (Two Module Versions)
Status LED for exceeding upper and lower limits

Software Operation with Standard Function Block

The analog inputmodules PE42 and PE82 can be operated in the following slots

of racks MULTI, MIDI and M264:

Rack Slot 012345678 9ABCDETF
MULTI Base Rack 000 000000000000
MULTI Expansion Rack O00D00ODDO0OO0ODODODOODOOOO
MIDI Deeeeoeoee
M264 eeeee[JOODODO
e The module can be operated in this slot
O The module cannot be operated in this slot
ORDER DATA
0to10V 0to 20 mA
Resolution 10 Bit 4Channels ECPE42-1 4 Channels ECPE42-2
8Channels ECPES82-1 8Channels ECPE82-2
Resolution 12 Bit 4 Channels ECPE42-11 4 Channels ECPE42-21
8Channels ECPE82-11 8Channels ECPE82-21
DIAGRAM

Channel 0

Limit Value
Display

Channel n D

-® (]
Limit Value A

Display

Reference

Voltage

Address and Control

Control Bus logic

PLC
Bus

Bus Interface

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

PE42-1, PE42-11 PE42-2, PE42-21
TECHNICAL DATA PE82-1, PE82-11 PE82-2, PE82-21
Number of Inputs
ECPE42-x 4
ECPE82-x 8
Galvanic Isolation NO
Input Signal
Nominal 0to 10V 0to 20 mA
Min./Max. +22V 70mA
Resolution
ECPEx2-1, ECPEx2-2 10 Bit
ECPEx2-11, ECPEx2-21 12 Bit
Conversion Time per Channel ca. 100 psec per Channel
Differential Input Resistance 400 kQ -
Load - 50Q
Voltage Drop at 20 mA - 1V
Input Filter Cutoff Frequency 640 Hz, 6 dB/Decade
Input Precision
Basic Precision at 20 °C +0.3 % +0.3 %
Offset Drift +0.0025 %/ °C +0.0055 % / °C
Gain Drift +0.025%/°C +0.03%/°C
Linearity 02%/V 045%/V
Power Consumption
At+8V 0.7W 0.7W
At+15V 04 W 05W
At-30V 03w 0.5W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS

Analog Input 0
Analog Input 1
Analog Input 2
Analog Input 3
Analog Input 4 (only with ECPE82-x)
Analog Input 5 (only with ECPE82-x)
Analog Input 6 (only with ECPE82-x)
Analog Input 7 (only with ECPE82-x)

No oA 2O

v

Ground Connection

S
N
9
S
N
S
)
2]
S
o
S
N
9
S
N
S
)
9
S
N

SOFTWARE OPERATION

Standard function blocks AINB (10 bits) or AINF (12 bits) are used to control the
analog inputs. These function blocks are both standard components of software
package SWSPSSTDO01-0 (see section A7 "PLC Programming" for more
information).
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| PE84 - 8INPUTSO0-10V /0 -25mA
: PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA ECPE84-0 ECPE84-2
Number of Inputs 8
Galvanic Isolation
Inputs - PLC YES
P E 8 4 Channel - Channel YES
Input Signal
Nominal Oto10V 0to25mA
e 8Analog Inputs Min./Max. 22V +70 mA
. Resolution 16 Bit 15 Bit
e Input Signal 0- 10 V or 0 - 25 mA (Two
Module Versions) Data Updates Min. 3.9 msec / Max. 6.3 msec for all 8 Channels
e Resolution 16 Bit (at 0 - 10 V) or 15 Bit Calibration Time Min. 0.7 sec, Max. 1.1 sec
(at 0 -20 mA) Input Resistance 40k £0.1% 50 Q £01%
e Galvanically Isolated from PLC Input Filter Cutoff Frequency (-3 dB) 6 Hz+20%
e Individual Channels Galvanically Isolated Filter Response Time (to +79 ppm or 1/2 LSB
with maximum input signal change) 145 msec +20 %
e Automatic Calibration Linearity Eror +21SB
e Software Operation with Standard Function Blocks Measurement Precision see section "Measurement Precision”

Galvanic Isolation

Galvanic Isolation Channel - PLC 270V,
Isolation Resistance Channel - PLC >5MQ
Galvanic Isolation Channel - Channel 270V,
Isolation Resistance Channel - Channel >5MQ
SLOTS Grade 4
The analog input module PE84 can be operated in the following slots of racks cenCon bl
MULTI, MIDI and M264: Y oow
ULTL, and M264: At+15V 28W
Rack Slot 456789ABCDEF Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
MULTI Base Rack 00 000000 000 English MAHWMULTI-E
MULTI Expansion Rack 000000000000 French MAHWMULTI-F
MiDI ©co0coQ Italian MAHWMULTI-
M264 elDDOODODO Spanish MAHWMULTI-S
e The module can be operated in this slot
O The module cannot be operated in this slot
CONNECTIONS

ORDER DATA

Analog Input Module, 8 channels, galvanic isolation between PLC and channels and
individual channels are isolated, automatic calibration

. Reserved
+ Positive Connection
- Negative Connection

ECPE84-00 - 10 V, Resolution 16 Bit 5] Cable Shield Connection

ECPE84-20 - 25 mA, Resolution 15 Bit

9
S
S
S
Q
2]
S
S
=]
S
S
S
Q
Z)
S
S
2]
S
S
S
Q
2]
S
)
9
S
N
S
Q
=)
S
o

SOFTWARE OPERATION
The analog inputs are controlled with standard function block AIND. This

function block is a standard component of software package SWSPSSTDO01-0
(see section A7 "PLC Programming" for more information).
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PLC SYSTEMS

Z7TTTIINN

MULTICONTROL COMPONENTS

ATTENUATION

20 dB

0 dB

-20 dB \
-40 dB \

-60 dB

-80 dB

-100 dB

-120 dB
1 Hz 10 Hz 100 Hz

STEP-FUNCTION RESPONSE

%]

100
80

60 /
40

20 /

0 100 [msec]

MEASUREMENT PRECISION
a. Voltage Measurement (ECPE84-0, 0 to 10 V)

The measurement precision depends on the ambient temperature. The maxi-
mum measurement error can be calculated with the following formula.

E E
4 M= | (T, 20)].(16. 107+ 371.10°. —&)+2823.10°. 2 +1.07 107

Ambient Temperature [°C]
Input Voltage [V]
Maximum Measurement Error [V]

[mv]

Max. Measurement Error
ECPE840 (0 to 10 V) |

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

b. Current Measurement (ECPE84-2, 0 to 25 mA)

The measurement precision depends on the ambient temperature. The maxi-
mum measurement error can be determined from the following diagram.

Al

Max. Measurement Error
ECPE84-2 (0 t0 25 mA)|

&

L=25my

1~

0 mA}»

—F

=10 mA

1A

V4
1\
\

0 5 0 15 20 25 30 35 40 45 50 55 60
T [C]
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ANALOG INPUT MODULES

PLC SYSTEMS

MULTICONTROL COMPONENTS

PE16 - 16 INPUT U, I, PT100. NTC, PTC

TECHNICAL DATA PE16
Number of Inputs 16
Galvanic Isolation NO
1 P E 1 6 Input Signal, Sensor Types Voltage (0to 10V /0to 2.5V)
I's Current (0 to 50 mA)

e 16 Analog Inputs

e Software Operation with Standard

With Filter Level 3

PT100 (2 wire , 3 wire)
NTC Resistance Measurement (1 to 50 kQ)
PTC Resistance Measurement (0 to 2 kQ)

ca. 800 msec per Channel

.
"
I L ]
: : Measurement Precision
H e  Voltage Measurement (0to 10V or0to 2.5V) For Voltage Measurement +0.5%
: : For Current Measurement +2.5%
iy e Current Measurement (0 to 50 mA) RPN eIl 0%
:q. | For NTC Measurement +1.0 % (to 10 kQ)
. For PTC Measurement +1.0%
I e Temperature Measurement (PT100) ’
"
Iy Digital Filter
:: e  Resistance Measurement (NTC, PTC) Level 1 -50 dB with 50 Hz (-60 dB with 60 Hz)
L Level 2 -85 dB with 50 Hz (-95 dB with 60 Hz)
' e Resolution 16 Bit Level 3 ~120 dB with 50 Hz (125 dB with 60 Hz)
: . Conversion Time
" P
's e Software Set Digital Filter (-50 dB, With Filter Level 1 ca. 200 msec per Channel
1: -85 dB, -120 dB) With Filter Level 2 ca. 400 msec per Channel
Iy
'
L

Function Block Power Consumption
unction Blocl At+8V 0.4 W
At+15V 0.7W
At-30V 08W
Documentation Hardware Manual MULTICONTROL
GENERAL INFORMATION (GeiiiE: NI
English MAHWMULTI-E
. . . French MAHWMULTI-F
The analog input module PE16 is ‘ulsed for current, voltage and resistance n:i';n MAHWMULTH
measurements. Ithas 16 analog 16 bitinputs for voltage measurement (0to 10 V Spanish MAHWMULTI-S
or0to 2.5 V), current measurement, PT100 temperature sensors (2 or 3 wire)
as well as NTC and PTC temperature sensors. Different types of sensors can
be connected to the individual channels. All channels have adjustable filters.
Sensor type, measurement type and filter time can be defined by writing to
CONNECTIONS

control registers and jumper settings.

SLOTS

The analog input module PE16 can be operated in the following slots of the

Channel 1

Channel 0[

Voltage or current signals, resistance or temperature sensors can
be connected to both connections of a channel. Either two wire or
three wire connections can be utilized with PT100 temperature
sensors. The sense line requires its own channel for a three wire
connection.

MULTI, MIDI and M264 racks.

Rack Slot 0123456789ABCDEF

MULTI Base Rack e0 000000000000 00

MULTI Expansion Rack OoOoo0DO0OOO0OOOODODOOOOO

MIDI Oeeeeeee

M264 eeeeeOODODOD SOFTWARE OPERATION

The analog inputs are operated with standard function block AINE. This function
block is a standard component of software package SWSPSSTDO01-0 (see
section A7 "PLC Programming" for more information).

e The module can be operated in this slot
O The module cannot be operated in this slot

The name of a configuration table is connected to the AINE function block. The

ORDER DATA following information is entered in this table:

ECPE16-0 Method of measurement (Current, Voltage, PT100, NTC, PTC)

Analog Input Module, 16 Channels, current, voltage and resistance -
measurement, resolution 16 bit, without galvanic isolation, software - Input Filter (200 msec, 400 msec, 800 msec)
adjustable digital filter for every channel - Scaling

- Linearization
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SLOTS

The analog input module PTE8 can be operated in the following slots of racks

MULTI, MIDI and M264.

Rack Slot

ANALOG INPUT MODULES
PTE8 - 8 INPUTS FOR TEMPERATURE SENSORS

MULTICONTROL COMPONENTS

PTES

8 Analog Inputs for Temperature Sensors

Optional FeCuNi or NiCrNi Sensor (Type J, K, L)
conforming to DIN 43710 or DIN |EC 584

Temperature Ranges 0 to 400 °C, 0 to 500 °C,
01t0600°C, 0to 1200 °C

Resolution 10 Bit
Conversion Time ca. 300 psec per Channel

Software Operation with Standard
Function Blocks

012345678 9ABCDEF

MULTI Base Rack
MULTI Expansion Rack
MIDI

M264

e00 00000000000
Oo0OoO0DO0DOOOO0OODOOOO0O
eeo0 e
eee e 0O0DODDO

e OO e

e The module can be operated in this slot
O The module cannot be operated in this slot

ORDER DATA

Analog Input module for Temperature Measurement, 8 Channels, 10 Bit Resolution, for
direct connection of temperature sensors, not galvanically isolated

ECPTES-0

FeCuNi Temperature sensors conforming to DIN 43710 (Type L),

Measurement Range 0 to 400 °C

ECPTES-1

NiCrNi Temperature sensors conforming to DIN IEC 584 (Type K),

Measurement Range 0 to 600 °C

ECPTES-2

NiCrNi Temperature sensors conforming to DIN IEC 584 (Type K),

Measurement Range 0 to 1200 °C

ECPTES-3

FeCuNi Temperature sensors conforming to DIN IEC 584 (Type J),

Measurement Range 0 to 500 °C

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

77T TTIANN
PLC SYSTEMS
TECHNICAL DATA PTES-0 PTES8-1 PTES-2 PTES-3
Number of Inputs 8
Galvanic Isolation NO
Sensor
Type FeCuNi NiCrNi NiCrNi FeCuNi
KJ
Standard DIN43710  DINIEC584 DINIEC584  DIN IEC 584
Measurement Range 0-400°C 0-600°C 0-1200°C 0-500°C
Resolution 10 Bit
Conversion Time ca. 300 psec per Channel
Measurement Precision
Basic Precision at 20 °C +0.6 % +0.6 % +0.6 % +0.6 %
Offset Drift +0.062%/°C  +0.062%/°C +0.046 % /°C +0.062 % /°C
Gain Drift +0.052%/°C  +0.062%/°C +0.052%/°C +0.062 % /°C
Linearity +0.7%/V +0.7%/V +0.7%/V +0.7%/V
Linearization Hardware Software Software Hardware
Terminal Block Temp.
Compensation YES
Power Consumption
At+8V 14W
At+15V 1.0W
At-30V 19W
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
CONNECTIONS
S
N "
2) > Ground Connection
S > Ground Connection
8 > Ground Connection
8 > Ground Connection
g 0 Analog Input 0
Q 1 Analog Input 1
N 2 Analog Input 2
8 3 Analog Input 3
Q 4 Analog Input 4
) 5 Analog Input 5
v 6  Analog Input6
8 7 Analog Input 7
N
SOFTWARE OPERATION

The analog inputs are controlled with standard function blocks TINC and TIND.
These function blocks are standard components of software package
SWSPSSTDO01-0 (see section A7 "PLC Programming" for more information).
Either TINC or TIND is used depending on the module version:

Module Version ~ Sensor Type ~ Measurement Range Function Block
PTES-0 FeCuNi 0t0400°C TIND
PTE8-1 NiCrNi 01t0600°C TINC
PTES-2 NiCrNi 0to01200°C TINC
PTES-3 FeCuNi 0to 500°C TIND
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PLC SYSTEMS

| A 6 PT81 - 8 INPUTS FOR PT100 TEMPERATURE SENSORS
MULTICONTROL COMPONENTS

TECHNICAL DATA PT81-0 PT81-1
P _I_ 8 1 Number of Inputs 8
Galvanic Isolation NO
Sensor
Type PT100
e 8 Analog Inputs for PT100 Temperature Sensors Standard DIN 43760
e  Direct connection to DIN 43760 Standard Type of Connection Three Wire Four Wire
Temperature Sensors )
Measurement Range -25 to +75 °C or -25 to +475 °C (software adjustable)
e  Temperature Range optionally -25 to +75 °C or Resolution 10 Bit
-25 to +475 °C (software adjustable)
Conversion Time ca. 3 msec per Channel

e  Resolution 10 Bit
Measurement Precision in

e  Conversion Time ca. 3 msec per Channel g2l 70

Basic Precision at 20 °C +0.3%+0.011%/R" +0.5 % +0.00022 % / R"
L o Offset Drift +0.039 % / °C + 0.00008%/R.°C +0.039 %/°C +0.00008 %/R.°C
e  Automatic Linearization (Hardware) Gain Drift +0.017 %/ °C +0.017 %/ °C
e Optional Three Wire or Four Wire Connection Measurement Precision in
(Two Module Versions) Range -25to +75°C
Basic Precision at 20 °C +0.5% +0.055 % /R" +0.5 % +0.0006 % /R "
Software Operation with Standard Offset Drift +0.2%/°C +0.0004 % /R .°C +0.2%/°C +0.0004 % /R . °C
¢ Sofware Uperation with Standar Gain Drift +0.022%/°C £0.022%/°C
Function Blocks
Linearization YES / Hardware
Measurement Current 2mA
Power Consumption
SLOTS At+8V 14 W
At+15V 09w
. . . At-30V 15W
The analog input module PT81 can be operated in the following slots of racks
MULTI, MIDI and M264. Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
Rack Slot 012345678 9ABCDEF English MAHWMULTI-E
French MAHWMULTI-F
MULTI Base Rack 0000000000000 00 ltalian MAHWMULTI-I
MULTI Expansion Rack go0OoOO0ODOODOOoOOoODOOOOOO Spanish MAHWMULTI-S
MIDI Oe e eoeoeoe
M264 eeeo e 0DODODO
e The module can be operated in this slot
O The module cannot be operated in this slot CONNECTIONS

ORDER DATA +and- PT100 Sensor Connections

S+andS-  Sense Line Connections

Analog Input Module for Temperature Measurement, 8 Channels, 10 Bit
Resolution, For Direct Connection of PT100 Temperature Sensors, Measure-
ment Range -25 to +475 °C, Not Galvanically Isolated

S+ remains free with three wire connections.

ECPT81-0 Three Wire Connection

ECPT81-1 Four Wire Connection

SOFTWARE OPERATION

The analog inputs are controlled with standard function block TINB. This
function block is a standard component of software package SWSPSSTDO01-0
(see A7 "PLC Programming" for more information).

" R ... Line Resistance
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PLC SYSTEMS

v ANALOG OUTPUT MODULES

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Analog outputs are used to convert PLC internal numerical values to current or
voltage .

OVERVIEW

The following analog output modules can be obtained for the MULTICONTROL
PLC system:

Number Output
Module of Outputs Signal Resolution
PA42-0 4 +10V 10 Bit + Sign
PA42-01 4 +10V 12 Bit + Sign
PA81-0 8 +10V 10 Bit + Sign
PA81-01 8 +10V 12 Bit + Sign
PA42-2 4 0to 20 mA 11 Bit
PA42-21 4 0to 20 mA 12 Bit
PA81-2 8 0to 20 mA 11 Bit
PA81-21 8 0to 20 mA 12 Bit
SLOTS

Analog output modules can be operated in the following MULTICONTROL PLC
system slots.

Rack Slot 0123456789ABCDEF
MULTI Base Rack 00 0000000000000
MULTI Expansion Rack OOOO0O0OD0ODO0OO0OOOODOOOOO
MIDI Oeoeeoeoeoeoe

M264 eee e J0ODODODO

e The module can be operated in this slot
O The module cannot be operated in this slot

UTILIZATION IN AN APPLICATION PROGRAM

The conversion of the internal numerical values to output current or voltage is
controlled with standard function blocks AOTB and AOTD. These function
blocks are standard components of software package SWSPSSTDO01-0 (see
section A7 "PLC Programming"). The following parameters are connected to the
function block:

- The number of the first channel to be converted (CHAN)
- The number of channels to be converted (LENGTH)

- The module slot

- The source address of the data to be output

140

RESOLUTION

An important performance characteristic of analog input/output modules is the
resolution. The resolution defines the amount of steps that the area to be
converted is split into. The resolution is defined in bits. The number of steps is
determined with:

Number of Steps = 2 Resolution

Analog output modules for voltage (+10 V) and current (0 to 20 mA) are
available for the MULTICONTROL system.

OUTPUT VOLTAGE 10 V

The+10 Vmodules are available in two versions (10 bit+ Signor 12 bit+ Sign).
The voltage range of+10 Vis divided into 1024 or 4096 steps. The digital value
must be a twos complement number. The following table indicates the relation-
ship between the digital value and the voltage that is output:

PA42-0, PA81-0 PA42-01, PA81-01

Digital Value (10 Bit + Sign) (12 Bit + Sign)
-4095 -10.238V
-4000 -10.000V
-2000 -5.000 V
-1023 -10.23V -2.558V
-1000 -10.00V -2.500V
-500 -5.00V -1.250 V
0 oV oV
500 5.00V 1.250V
1000 10.00V 2.500V
1023 10.23V 2.558V
2000 5.000V
4000 10.000 V
4095 10.238V
Resolution 9.77 mV / Bit 244 mV/Bit
OUTPUT CURRENT

The 0 - 20 mA versions are also available with two different resolutions (11 bit
or 12 bit). The current range of 0 to 20 mA is split into 2048 or 4096 steps. The
following table shows the relationship between digital values and the current that
is output:

PA42-2, PA81-2 PA42-21, PA81-21

Digital Value (11 Bit) (12 Bit)
0 0mA 0mA
250 250 mA 1.250 mA
500 5.00 mA 2500 mA
1000 10.00 mA 5.000 mA
1500 15.00 mA 7.500 mA
2000 20.00 mA 10.000 mA
2047 20.47 mA 10.235mA
3000 15.000 mA
4000 20.000 mA
4095 20.475mA
Resolution 10 pA/Bit 5pA/BIt
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MULTICONTROL COMPONENTS

TECHNICAL DATA

Z7TTTIINN

ECPA42-0, ECPA42-01 ECPA42-2, ECPA42-21
ECPAB81-0, ECPA81-01 ECPA81-2, ECPA81-21

: ' Number of Outputs
..‘| ECPA42-x 4
| ECPA81-x 8
L]
8 P A 42 / P A 8 1 Galvanic Isolation NO
L]
M Output Signal 10V 01020 mA
-
1 Max. Load on Outputs
. e 4 0r8 Analog Outputs (Two Module Versions) Per Channel +20mA
3 Sum of All Channels -80 mA / +160 mA
§ e Output Signal 10V or 0 -20 mA (Two Load Max. 560 Q
L Module Versions)
2
; Resolution 10 Bit + Sign 11 Bit or 12 Bit
i e Resolution 11 bit or 13 bit with Voltage Output or 12 Bit + Sign
+10V
) (+10V) Precision
§ ) ) o Offset (at 20°C) +0.1% +02%
H e  Resolution 11 bit or 12 bit with Current Output Offset Dt (0 to 60 °C) +0.05% +0.08%
1 (0020 mA) Gain Error (at 20 °C) +02% Load50 Q:  +0.5%
'] Load 500Q: #3.5%
’ e Software Operation with Standard Gain Drift £0.12%/°C +0.04 % /°C
3 Function Blocks Linearity 0.2% 0.2%
=
Power Consumption PA42-0/ PA81-0 PA42-2 | PA81-2
At+8V 0.5W/05W 05W/05W
At+15V 17W/33W 1.7W/33W
At-30V 30W/44W 30W/44W
Documentation Hardware-Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
SLOTS French MAHWMULTI-F
. . Italian MAHWMULTI-I
The analog output modules PA42 and PA81 can be operated in the following Spanish MAHWMULTI-S
slots of racks MULTI, MIDI and M264.
Rack Slot 012345678 9ABCDEFTF
MULTI Base Rack 000 000000000000
MULTI Expansion Rack OO000O0ODD0DOOOOODDOOOODO SOFTWARE OPERATION
MIDI Deeeeoeoee . .
M264 eeeeedODOOD The analog outputs are operated with standard function blocks AOTB and
AOTD. These function blocks are standard components of software package
®  The module can be operated in these slots SWSPSSTDO01-0 (see section A7 "PLC Programming" for more information).
O The module cannot be operated in these slots
ORDER DATA
4 Channels 8 Channels
+10 V /10 Bit + Sign Model No. ECPA42-0 Model No. ECPA81-0
+10 V /12 Bit + Sign Model No. ECPA42-01 Model No.ECPA81-01
0to 20 mA /11 Bit Model No. ECPA42-2 Model No. ECPA81-2
0to 20 mA / 12 Bit Model No. ECPA42-21 Model No.ECPA81-21
DIAGRAM
D Driver
B T
Data BUST=) jerigce ey v

Reference
Voltage
Source

Status Memory
T

Line Break
Monitor

Address and i
|:>{ Contrtol L b—
Control Bus S
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PLC SYSTEMS

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Interface modules enable the PLC to transfer data with other devices (also other
PLCs). Two types of interfaces:

- Parallel Interfaces
- Serial Interfaces

PARALLEL INTERFACES

The data is transferred parallel. 8 data lines are available for the simultaneous
transmission of an entire byte. The standard parallelinterface isthe CENTRONICS
interface, which is usually used for printers. The CENTRONICS interface is not
suited for industrial applications.

SERIAL INTERFACES

The data is transferred bit by bit and reassembled into data words by the
receiver. Because of low cable costs, high resistance to interference and world
wide standardization, serial interfaces are better suited for computer system
communication than parallel interfaces. The most important types are:

RS232 (V24) The communication is carried out over at least 3 lines (sender, receiver and
GND). Additionlines can be used for synchronization of the sender and receiver
(handshake). The length of an RS232 interface cable in an industrial environ-
mentis rather limited (ca. 10 m) because of its low signal to noise ratio and that
fact that it is not electrically isolated.

TTY The communication takes place viaaninduced current (20 mA). For thisreason,
the TTY interface is also known as the current loop interface. Since TTY
interfaces are electrically isolated, a greater distance can be bridged (up to 200
m in an industrial environment). The TTY interface requires four lines.

RS422 Thisinterface has dual transmit, receive and when needed also handshake lines
(differential signals). An RS422 interface cable can be longer than an RS232
interface cable. The RS422 interface can also be used as RS485 interface for
B&Rinterface modules ifitis wired accordingly and the handshake lines are not
used. All RS422 interfaces from B&R can be operated in tristate mode and are
therefore network capable.

RS485 This type of interface is best suited for industrial applications. The RS485
interface also uses differential signals. The RS485 interface is standardly
electrically isolated from the PLC and network capable, that means multiple
transmitters and receivers can operate on the same medium (twisted pair). A
distance of up to 1200 m can be bridged with an RS485 interface.

SYNCHRONIZATION OF TRANSMITTER AND RECEIVER

In most cases, asynchronous data is transferred faster than it can be processed
by the receiver. Therefore, almost all data transfer requires synchronization of
the transmitter and receiver (handshake). Two types of handshake:

- Hardware Handshake
- Software Handshake

HARDWARE HANDSHAKE

A hardware handshake requires an additional line with which the receiver
informs the transmitter it is ready to receive additional data. The parallel
CENTRONICS interface also has a busy line, with which e.g. a printer can say
that the input buffer is full. Asynchronous data transfer requires 2 handshake
lines.

Advantage: Handshake lines are easily evaluated
by the software

Disadvantage: Higher cable costs

142

SOFTWARE HANDSHAKE

The synchronization of transmitter and receiver takes place with control
characters. The standardized X-ON/X-OFF protocol is the best known and most
used and is used for most printers. The receiver sends a defined stop character
(X-OFF; $13) to the transmitter, if it cannot receive any more data. As soon as
the receiver buffer can accept characters again, it sends a start character (X-ON;
$11). Naturally, other methods of software synchronization are also possible.

Advantage: Low cabling costs

Disadvantage: Usually higher software costs

POINT TO POINT CONNECTION / NETWORK
Automation system communication can use:
Point to Point Connection A system is connected with one other system and they

exchange data. Data can be transferred in both directions
simultaneously (= asynchronous).

Network Several stations are connected to a common medium (e.g.
twisted pair cable). According to the network structure, a
station can only send data to certain stations or to all stations
desired. A network capable serial interface is required (e.g.
RS485 interface).

SERIAL INTERFACES

Characters transferred via a serial interface are automatically split into bits by
the interface modules. During initialization, the user defines how many data bits
the characters should contain (5 to 8). The following illustration corresponds to
8 data bits per character.

log. 1 y
—ISTART| B0 | B1 | B2 | B3 | B4 | B5 | B6 | B7 |PAR |STOP
log. 0

A start bit is sent which indicates the beginning of the character to the receiver.
The individual data bits follow.

PARITY TEST

The parity test, that which can be turned on during initialization, provides a
simple safety test. A parity bit is generated in addition to the data bits:

The parity bit is generated automatically by the interface modules in order to
make the sum of the data bits sent even or odd.
Even Parity

The parity bitis 1 if the sum
of the data bits is odd.

0dd Parity

The parity bitis 1 if the sum
of the bits is even.

The parity bit is 0 if the sum
of the data bits is even.

The parity bit is 0 if the sum
of the bits is odd.

The receiver checks the parity after receiving a character to see if the sum
corresponds to the type of parity test being used (even or odd). If odd parity is
being used and the sum of the bits received incl. parity bitis even, then atransfer
error has caused at least one bit of the data word to be inverted. In this case, an
error signal is generated.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95



Astop bitis sentto terminate the bit sequence. During the interface initialization,
the user defines the length of the stop bit. It can be the same length as a data
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STANDARD SOFTWARE

bit (1 stop bit; mostcommon case), 1.5 times as long as a data bit (1.5 stop bits)

or twice as long as a data bit (2 stop bits):

B&R offers standard software for different types of communication, such as

point to point communication with B&R systems or systems from other manu-
facturers and network communication. Refer to:

? Bn | PAR |STOP

1 Stopbit 15 Stopbits

POSSIBLE ERROR MESSAGES

? Bn | PAR | STOP Bn | PAR [ STOP -

2 Stopbits

Section A7 "PLC Programming / Standard Software"
Section C "Industrial Networks and Communication”

INTERFACE CONVERTER

The error status bits indicate three possible error conditions:

Framing Error

Overrun Error

- Parity Error (see above)
- Framing Error
- Overrun Error

have effected the stop bit.

Aframing error occurs if the interface receiver does not detect the stop bit
at the end of a character, e.g. because strong disturbances on the line

Anoverrun error is generated when a received character is not read from

In many applications, devices must be connected with different types of
interfaces. In this case, an interface converter is required. The following
interface converter is offered by B&R:

Designation

Converts from / to

Application

INT1

RS232 / RS485

Coupling a network module with

an RS232 interface (e.g. NP02 or

PIF3)

the data register before the next character is received. The character

received is not valid.

B&R

INTERFACE MODULES

B&R offers hardware and software for almost all types of communication with
other systems. The following MULTICONTROL system interface modules are
available for point to point connection of B&R PLCs with other B&R devices or

devices from other manufacturers :
Module Description
PIF1 One RS232/TTY or RS422 Serial Interface (two
Module Versions)
PIF3 Two RS232/TTY Serial Interfaces, One Parallel

CENTRONICS Interface

The following CPUs and parallel processors provide their own serial interfaces:

Module Description Interfaces
CP70 CPU (MULTI, MIDI Rack) Optionally RS232/RS485/TTY
(software setting)
NTCP6# CPU (M264 Rack) Optionally RS232/RS485/TTY
(software setting)
PP60 Parallel Processor Optionally RS232/RS485/TTY
(software setting)
SLOTS

Interface modules can be operated in the following slots in MULTI, MIDI and

M264 racks.
Module Rack Slot 012345678 9ABCDETF
MULTI Maine Rack ©0 000 00000000000
MULTI Expansion Rack OOO0OO0OO0OO0OO0OOOODODDODOOOO
MIDI Oeeeeeoee
M264 eeeeeODODODO

0

the module can be operated in these slots
the module cannot be operated in these slots

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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SLOTS

INTERFACE MODULES
PIF1 - 1 SERIAL RS232/TTY OR 1 RS§422

PLC SYSTEMS

MULTICONTROL COMPONENTS

PIF1

e 1 Serial User Interface

e RS232/TTY or RS422
(two module versions)

e  Software Selectable Baudrate up to
19200 Baud

The PIFlinterface module can be operated in the following slotsin MULTI, MIDI

and M264 racks.

Module Rack Slot 0123456789ABCDEFTF
MULTI Main Rack ©0 000000000000 00
MULTI Expansion Rack OOo0o0O0ODDODO0OO0OO0OOODOOODOD
MIDI Oeeeeeee

M264 eeeo e 0ODOODO

e the module can be operated in this slot
0O the module cannotbe operated in this slot

ORDER DATA
MDPIF1-0 Interface module, 1 Serial RS232/TTY Interface, 25 Pin D-Type
Connector (F)
MDPIF1-1 Interface module, 1 Serial RS422 Interface, 9 Pin D-Type
Connector (M)
CONNECTION
MDPIF1-0 MDPIF1-1
RS232 RS422

I —— R ) —— —
3 7

RXD _ ™D ™ RXD
2 6

) — I RO, T
6 2

DR, . ____DR RD . TXD
20 3

Gw oW 6N GND
7 1 °

TTY
D NN (D
13
TXDRET RXD RET

10 °

RO ™

9

RXDRET TXD_RET

12
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PIF1-0 PIF1-0 PIF1-1
TECHNICAL DATA TTY RS232 RS422
Electrical Isolation
Transmitter NO NO NO
Receiver YES NO NO
Input Filter NO NO YES
Protection Circuit YES NO NO
Connector 25pin 25pin 9 pin
D-type connector (F) D-type connector (F) D-type connector (M)
Max. Range 200 m 10m 50m
Handshake Lines - DTR, DSR, DTR, DSR
RTS, DCD
Baudrates 50019200 Baud, software selectable
Data Format 5to 8 data bits, parity yes/no/even/odd,
1/1.5/2 stop bits, software selectable
Power Consumption
at+8V 14W 14W 11w
at+15V 05W 05W -
at-30V 06W 06W -
Documentation MULTICONTROL Hardware Manual
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-|
Spanish MAHWMULTI-S
PIN MDPIF1-0 MDPIF1-1
ASSIGNMENTS Pin  INTERFACE Function Pin Function
25 pin D-type 2 RS232 RXD 1 GND
) & RS232 TXD 2 RXD
5 RS232 RTS . X0
13 6 RS232 DTR . i
2 (. 7 GND © p|n|\|i type 4 DSR
0?9 8 RS232 DCD 4, 5 DSR
%o 9 TTY RXD 1 =5
o0 10 TTY TXD Ret - 6 TXD
el 11 +8V 7 XD
00 12 TTY RXD Ret 8 DTR
02 13 TTY XD S~ N DTR
g o 20 RS232 DSR
) 23 30V
SN % +12V
25 +15V
STANDARD SOFTWARE

Many standard function blocks are available for interface modules. See Section

A7 "PLC Programming".
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INTERFACE MODULES
PIF3 - 2 SERIAL RS232/TTY, 1 CENTRONICS

PLC SYSTEMS

MULTICONTROL COMPONENTS

PIF3

e 2 Serial, 1 Parallel User Interface

e 2xRS8232TTY
1 x CENTRONICS

e  Software Selectable Baudrate
19200 Baud

SLOTS

The PIF3 interface module can be operated in the following slots in MULTI, MIDI

and M264 racks.

Module Rack Slot 012345678 9ABCDETF
MULTI Main Rack ©0 00 000000000000
MULTI Expansion Rack OooOoo0oDO0oOoOOOODODODOOOO
MIDI Oeeeoeeee

M264 eeee el ODODODO

e the module can be operated in this slot
O the module cannot be operated in this slot

777711\

TECHNICAL DATA PIF3
Electrical Isolation
RS232 NO
TTY YES (only receiver)
Protection Circuit
RS232 NO
TTY YES
Connector
RS232/TTY Two 25 pin D-type connector (F)
CENTRONICS Flat plug connection
Max. Range
RS232 10m
TTY 200m
Handshake Lines
RS232 DSR, DCD
TTY -
Baudrates 50 to 19200 Baud, software selectable
Data Format 5 to 8 data bits, parity yes/no/even/odd,
1/1.5/2 stop bits, software selectable
Power Consumption
at+8V 22W
at+15V 0.8W
at-30V 1.3W
Documentation MULTICONTROL Hardware Manual
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S
PIN PIF3
ASSIGNMENTS Pin Interface IF2 IF3
2 RS232 TXD RXD
25 pin D-type 3 RS232 RXD TXD
4 RS232 RTS
5 RS232 RTS
Z 6 RS232 DSR DTR
o 7 GND GND
o g 8 RS232 DCD DCD
@ 9 TTY TXD RXD
g o 10 TTY TXD Ret TXD Ret
o g 1 +8V +8V
g ) 12 TTY RXD Ret RXD Ret
o g 13 TTY RXD TXD
©3 20 RS232 DTR DSR
2o 23 30V 30V
24 +12V +12V
25 +15V +15V

PIN
ASSIGNMENTS

PIF3 - IF1 (CENTRONICS)
Pin Function

34 pin (M)

18 17

P -

/000000000000000\

\ooooot

34 1

Strobe
DO
D1
D2
D3
D4
D5
D6
D7

11 Busy

16 GND

GND

29 GND

32 GND

©® N O WN =

ORDER DATA
ECPIF3-0 Interface Module, 2 Serial RS232/TTY Interfaces (25 pin D-type
female connector), 1 Parallel CENTRONICS Interface
(flat plug connection)
CONNECTION
IF2 IF3
RS232 RS232
T;.‘D_F ,,,,, R T%;D_F ,,,,, )
RXD TXD RXD TXD
§ ——F0 S ——F 0
R, — R, — 1R
20 6
PR e - —) DR, DR
6 20
ew _owp oo G
7 7
TTY TTY
T§D_F ,,,,, — P TéD_F ,,,,, —
TXDRET RXD_RET TXDRET RXD_RET
10 ° 10 °
RXD XD RXD XD
e —T¥ - N
RXDRET TXD_RET RXDRET TXD_RET

12

12
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STANDARD SOFTWARE

Many standard function blocks are available for interface modules. See Section

A7 "PLC Programming".
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PLC SYSTEMS

MULTICONTROL COMPONENTS

INT1

o  RS232/RS485 Interface
Converter

e  Electrical Isolation

BB

®) 1

R, -

Tristate Switching

e  Network Capable

GENERAL INFORMATION

The INT1 interface converter converts the RS232 interface signal to the RS485
signal level. It is used if:

- Datamust be transferred further than the range of a RS232 interface.
- Electrical isolation of the interface is required.
- APLC s to be connected via the RS232 interface.

The INT1 interface converter can be connected to all modules with RS232
interfaces. Example:

Designation Description

PIF3 Interface Module, 2 x RS232/TTY

PIF1-0 Interface Module, 1 x RS232/TTY

NP02 Communication Processor for Other Protocols

BASIC STRUCTURE

SWITCHES

The INT1RS232/RS485 interface converter can be used either for pointto point
connections or for twisted pair network connections switch ("MODE" switch).
The cable must be terminated at the first and last station with a 120 Q resistor.
This is carried out with the "R_" switch.

LEDs

Transmitting and receiving on the RS232 interface is displayed with the "TXD"
and "RXD" LEDs. The "DTR" and "DSR" LEDs show the state of the RS232
handshake lines. The "DC ON" LED is lit if an input voltage is connected. The
"Active" LED shows if the INT1 RS485 transmitter is switched to bus or tristate
mode. This LED is always lit for point to point connections.

SUPPLY

The INT1 interface converter requires an external 24 VDC supply voltage. The
current requirement is a max. 400 mA.

ORDER INFORMATION

INT1 - Interface Converter RS232/RS485, electrically isolated, for coupling RS232
interface modules to an RS485 twisted pair network

without lightning protection ECINT1-1
with lightning protection ECINT1-11
Connection Cable PP60/NP02/PIF3/PIF1 - INT1 BRKA05-0

The distance between two stations can be amax. 5000 mwhen using a shielded

max. max. max.

10 m 5000 m 10 m
PLC with PLC with
RS232- [ROBZ 1 N i INTL RS2 | Rs232-
Interface Interface

RS485 cable.
Terminals
Terminal No. Signal

1 TXD
2 TXD
3 RXD
4 RXD
5 DTR RS485
6 DTR
7 DSR
8 DSR ~
9 RXD
1 DSR
13 DTR RS232
15 TXD
17 GND
18 Earth Ground
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PLC SYSTEMS

v PARALLEL PROCESSORS

MULTICONTROL COMPONENTS

GENERAL INFORMATION

Parallel processors are used to relieve the CPU from time consuming tasks.
e.g.

- Communication with other systems

- Controlling operator panels

- Controlling operator interface terminals

- Controlling other parallel devices (e.g. BRMEC)
- Executing complex calculations

- Data storage and management

All of the above functions can be handled directly in the CPU module. In many
cases, this can lead to an unacceptable program scan time. The user must
evaluate the size and complexity of the application and distribute tasks among
multiple processors.

A parallel processor provides its own application program memory. Its applica-
tion program runs parallel to the program in the CPU. The programs in the CPU
andinthe parallel processor are processed asynchronously. They are indepen-
dent of each other. The cycle times can be different. The parallel processor
cannot access the CPU memory or other PLC modules. However, the CPU can
read and write to parts of the parallel processor memory. B&R offers the PP60
Parallel Processor with the 6809 processor (type B).

Parallel Application Processing
Processor Processor Program Memory Registers Time
PP60 6809 42 KByte for max. 11264 approx. 2.5 msec per K

42 Kiinstructions instructions

B&R offers the PP60 MEM Parallel Processor for managing large amounts of
data. It is equipped with an additional 128 KByte data memory.

Designation Module Application Slot
PP60 MEM 128 KByte data Data storage and 1
memory (RAM) management
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ONLINE INTERFACE

All parallel processors are equipped with an online interface for communication
with the programming device. The online interface is a TTY interface with
62.5 kBaud which can only be used for online operation with the programming
device. An online cable is required for online operation:

Online Cable Online Interface Programming PC Bus Type/Port
BRKAOL-0 BRIFPC-0 IBM AT Compatible PCs ISA (PC/AT)
BRKAOL5-1 Notebooks CENTRONICS

The parallel processor online interface is connected to the user interface with a
25 pin D-type connector (F) marked "PG/IF". An online adapter (model no.
ECPAD1-0) is required for online operation.

On-line
Interface

21 Yes @

PG/IF Interface
Parallel Processors,
NTCP63, NTCP64
and PSCP65

Application
Interface

T

The online adapter is plugged into the 25 pin D-type connector (F) of the parallel
processor. The online cable is plugged into the 9 pin D-type connector (M) of the
online adapter. The online cable shield is wired to the top module mounting
screw.

USER INTERFACE
The parallel processor provides its own user interface.

Designation Interface

PP60 RS232/RS485/TTY, as desired

INSTRUCTION SET

The PP60 Parallel Processor is equipped with a 6809 processor (type B).
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PLC SYSTEMS

MULTICONTROL COMPONENTS

DATA MEMORY

PP60 Parallel Processors provide 11264 registers. There are remnantand non-
remanentregisters. The contents of remanent memory remainsin tactwhenthe
PLC is turned off. Non-remanent memory is automatically cleared when the
power is turned on.

Registers
Total 11264
Remanent 11244

The registers are divided in local and global memory:

SOFTWARE CLOCK

The parallel processor provide time and date functions:

PP60
Type Software clock
Nonvolatile NO
Time Hr., Min., Sec.,
1/100 Sec.
Date Day counter

Local R 0000 to R 7167
Global G 0000 to G 4095

The CPU can access a some of the registers in the parallel processor, i.e. itcan
read and write to these registers.

Registers
Local R 0000 to R 0511
Global G 0000 to G 4095

MATH ROUTINES

All parallel processors are standardly equipped with fast floating point math
routines. Numerous conversion and utility programs are provided in addition to
the basic operations such as addition, subtraction, multiplication, division and
square root. Numbers are represented in the standard 4 Byte IEEE format. The
math routines can be used in ladder diagrams (standard function blocks) and in
STL programs.

FIRST SCAN REGISTER

The first scan register is a register (R 0899) which is automatically set to 1 by
the operating g system during the first program cycle, otherwise itis 0. Thew first
scanregister is used for program initialization. In aladder diagram, the first scan
register can be connected to the enable input of a function block which is only
be used once during the first program cycle.

TIME PULSES

Unlike CPUs, parallel processors do not have time cycles, time pulses or
software timers. The prescaler registers R 0991 to R 0993 permit generation of
time cycles and time pulses. The prescalers count from 10 to 1 in the specified
time interval and then begin again with 10:

R 0991 T =10 msec
R 0992 T =100 msec
R 0993 T=1sec

The function block PULS generates time pulses from these prescalers. It
provides three registers which are set high 1 for the duration of one program
scan every n milliseconds, otherwise it is low 0 (n = 10, 100 and 1000). The
function block PULS isincluded in the software package SWSPSSTDO01-0 (see
Section A7 "PLC Programming / Standard Software").
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SOFTWARE WATCHDOG

Parallel processors provide software monitoring of the maximum program cycle
time. This safety feature is called software watchdog or runtime monitoring.
Unlike CPU modules, the default setting of the software watchdog in parallel
processors is off, it can be activated by the user when required.

If the software watchdog is active and a program cycle is not completed within
the specified cycle time, a software reset will occur. That means that the
application program is interrupted.

The software watchdog is an absolutely necessary safety feature for the CPU,

however it is only useful in certain circumstances in parallel processors. The
software watchdog should only be activated if it is required for safety reasons.

APS MODULES FOR PP60 PARALLEL PROCESSORS

The PP60 parallel processor is a type B processor module:

Module Module Rack

CP60 MULTI, MIDI

CP70 MULTI, MIDI

NTCP6# M264

PP60 Parallel Processor for MULTI/MIDI

Type B processor modules provide internal RAM application program memory
(42 KByte for max. 42 K instructions). This memory is supplied by two batteries
(power supply module and CPU), the contents remains in tact if the PLC ids
turned off. APROM application program memory module is not required during
program development.

A PROM module is required for nonvolatile storage of the application program
if the battery supply fails. The following PROM application program memory
modules are available for type B processor modules:

APS Module Description

EP128 EPROM Module 128 KByte EPROM for max. 42 K
instructions.

EE96 EEPROM Module 96 KByte EEPROM for max. 42 K
instructions.

FP128 Flash PROM Module 128 KByte Flash PROM for max. 42 K
instructions and 52 KByte data memory.

FP128MP" Combination of network capable online interface module with
modem interface and application program memory module
(128 KByte Flash PROM for max. 42 K instructions and
52 KByte data memory).

FP384 Flash PROM Module 384 KByte Flash PROM for max. 42 K

instructions and 308 KByte data memory.

" The combination of network capable online interface module with modem interface and application
program memory module is described in Section A7 "PLC Programming / Online Network and Modem
Remote Diagnosis".
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SLOTS

PP60 - PARALLEL PROCESSOR TYPE B

PLC SYSTEMS
MULTICONTROL COMPONENTS

PP60

Parallel Processor Type B

42 KByte Application Program Memory for
42 K Instructions

Processing Time is approx. 2.5 msec
per K Instructions

11264 Registers
Serial RS485/RS232/TTY User Interface

Software Clock

The PP60 parallel processor can be operated in MULTICONTROL and
MIDICONTROL module racks in the following slots.

Module Rack Slot

0123456789ABCDEF

MULTIMain Rack
MULTIExpansion Rack
MiDI

M264

e the module can be operated in this slot

00 0cc0ce00ccccc oo
OoO00DO0ODOOODODODOOOO
Oeeeeeee
Oeeee I O0O0ODOO

0O the module cannotbe operated in this slot

TECHNICAL DATA PP60
Module Rack MULTI, MIDI
Processor 6809
Processing Time 2.5 msec/K instructions
Registers 11264
Remanent 11244
Non-remanent 20

42 KByte RAM (internal), PROM Module
(EPROM, EEPROM, FlashPROM) not incl.
for 42 K instructions

Application Program Memory

Time / Date Software clock, volatile

Serial Interfaces
Online Interface
User Interface

TTY (62.5 kBaud)
RS485/RS232/TTY (19.2 kBaud)

Power Consumption

at+8V 7W

at+15V 15W

at-30 vV 0.5W
Documentation MULTICONTROL Hardware Manual

German MAHWMULTI-0

English MAHWMULTI-E

French MAHWMULTI-F

Italian MAHWMULTI-I

Spanish MAHWMULTI-S

ORDER DATA

ECPP60-01

Parallel Processor Type B, 6809 processor, 42 KByte applica-

tion program memory for 42 K instructions, processing time
approx. 2.5 msec per K instructions, 11264 registers, serial
RS485/RS232/TTY user interface, without application program
memory module
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PROGRAMMING

Programming the PP60 parallel processor is carried out with the B&R
PROgramming SYStem. Efficient standard function blocks are available. The
B&R PROgramming SY Stem and standard software package are described in
Section A7 "PLC Programming".

The application program memory module is notincluded with the delivery of the
PP60 parallel processor, it must be ordered separately. A description of the
application program memory module can be found in Section "Application
Program Memory Module".
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WITH 128 KBYTE DATA MEMORY
PLC SYSTEMS

MULTICONTROL COMPONENTS

PP60 MEM

e  Parallel Processor Type B with 128 KByte
Data Memory

e 42 KByte Application Program Memory for
42 K Instructions

e  Processing Time approx. 2.5 msec per K Instruc-
tions

o 11264 Registers
e  Serial RS485/RS232/TTY Interface

e  Software Clock

SLOTS

The PP60 MEM parallel processor can be operatedinthe MULTICONTROL and
MIDICONTROL module racks in the following slots.

Module Rack Slot 012345678 9ABCDETF
MULTIMain Rack ©0 00 000000000000
MULTIExpansion Rack OooOoo0oDO0oOoOOOODODODOOOO
MiDI Oeeeoeeee

M264 OeeeeO0OODODO

o the module can be operated in this slot
0O the module cannot be operated in this slot

ORDER DATA

ECPP60MEM-01 Parallel Processor Type B, 6809 processor, 42 KByte applica
tion program memory for 42 K instructions, processing time
approx. 2.5 msec per K instructions, 11264 registers, serial
RS485/RS232/TTY user interface, without application program

memory module, 128 KByte data memory (RAM)

ADDITION DATA MEMORY

The parallel PP60 MEM processor provides 128 KByte data memory (static
RAM) in addition to the functions of a PP60 parallel processor. This memory
area s buffered by the battery in the power supply module and by the battery in
the parallel processor. It is also nonvolatile if the module is removed from the
PLC.

Addressing

The parallel processor accesses the 128 KByte data memory via P addresses.
Then desired memory location ($0000 to $FFFF) is addressed with a 16 bit
address register. The selected memory location is read or written to with an
access register. Access can also be performed with an auto-increment access
register. That means the address register is automatically incremented after the
access. Auto-increment access registers are very useful for copy loops.
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TECHNICAL DATA PP60 MEM
Module Rack MULTI, MIDI
Processor 6809
Processor Time 2.5 msec/K instructions
Registers 11264

Remanent 11244
Non-remanent 20

42 KByte RAM (internal), PROM Module
(EPROM, EEPROM, FlashPROM) not incl.
for 42 K instructions

Application Program Memory

Time /Date Software clock, volatile

Serial Interfaces

Online Interface TTY (62.5 kBaud)

User Interface RS485/RS232/TTY (19.2 kBaud)
Power Consumption

at+8V 7W

at+15V 15W

at-30 vV 0.5W
Documentation MULTICONTROL Hardware Manual

German MAHWMULTI-0

English MAHWMULTI-E

French MAHWMULTI-F

Italian MAHWMULTI-I

Spanish MAHWMULTI-S

PROGRAMMING

Programming the PP60 MEM parallel processor is carried out with the B&R
PROgramming SY Stem. Efficient standard function blocks are available. The
B&R PROgramming SY Stem and standard software package are described in
Section A7 "PLC Programming".

The application program memory module is notincluded with the delivery of the
PP60 MEM parallel processor, it must be ordered separately. A description of
the application program memory module can be found in Section "Application
Program Memory Module".

STANDARD FUNCTION BLOCKS

Data can be read from data memory or written to data memory with the standard
function blocks GETM and PUTM. The function block GETM can copy up to
1024 Bytes from data memory into the register area of the PP60 MEM. The
function block PUTM can copy up to 1024 Bytes from the register area of the
PP60 MEM into the data memory.
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MULTICONTROL COMPONENTS

GENERAL INFORMATION

This section explains the differences between counter modules for positioning
applications, counter modules for event counting and positioning modules:

These modules have fast inputs and counters for actual
position monitoring with incremental encoders as well as other
hardware necessary for positioning tasks (analog outputs for
controlling motors, fast digital inputs for end switches and
reference switches, outputs for motor governor control). The
positioning task is controlled from the user program in the
CPU.

Counter Modules for
Applications

The hardware is especially suited to event counting,
i.e. these modules have inputs and counters (normally sev-
eral) for rapid event monitoring.

Counter Modules for
Event Counting

Positioning Modules Positioning modules are equipped with the respective firm-
ware for positioning applications as well as those hardware
components that are required. This means that the CPU does
not have to control all of the details involved in a positioning
task, itonly has to give instructions (e.g. "Absolute Positioning”
or "Move Relative to Current Position". The positioning module
executes the respective command and informs the application
program in the CPU that "Position Reached".

Some different positioning methods are:

Two motors with different RPM drive one axis.
Aslong as the difference between the set and actual positions
is relatively large, the faster motor is active. When the set
position is closer, the slower motor is switched on and the
faster is deactivated. This type of positioning inevitably leads
to jumps in acceleration which can cause mechanical play.

Dual Speed
Positioning

Positioning with
Stepper Motors

The control electronics send pulses which turn the motor by a
certain angle (one step). Since the angle of a single pulse is
known, the actual position does not have to be monitored. The
actual position is determined automatically by the number of
pulses that are output. The current consumption of stepper
motorsisrelatively high for fast positioning procedures. There-
fore, this type of positioning is only suitable for small to medium
size applications.

Positioning is controlled through analog signals (£10 V),
i.e. the speed of the motor can be regulated smoothly in both
directions. Compared with dual speed positioning, this method
of positioning s especially preferred for large masses since the
mechanics are not as subject to jolts.

Positioning with
Servo Motors

The following positioning modules are available for the MULTICONTROL
system:

PNC3 PZL1 PSA2 PNC8
Module type Counter Counter Positioning Positioning
Module Module Module Module
Use Positioning Event Positioning with Positioning
with Servo Motor Counting Stepper Motors  with Servo Motor
Governors or Governors or

Dual Speed Pos. Dual Speed Pos.

Counting Freq. Max. 200 kHz max. 20 kHz 20 kHz" max. 400 kHz

Axes / Counter 1 15 2 4

SLOT

Counting and positioning modules can be operated in the following slots of racks
MULTI, MIDI and M264.

" maximum pulse frequency
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Rack Slot 012345678 9ABCDETF
MULTIBase Rack 0000 00000000000
MULTI Expansion Rack gOooDODODOOOOOOOOOOO
MIDI Oeeeeeee

M264 eeeeeJDODODODO

e The module can be operated in this slot
0O The module cannot be operated in this slot

STANDARD SOFTWARE

There are respective standard function blocks for all counting and positioning
modules:

For Function Component of
Module Block Use Software Package
PNC3 PNRC Positioning with SWSPSPOS01-0
Servo Motor Governors

PNC3 PNSC Dual Speed SWSPSPOS01-0
Positioning

PzL1 CMDA Counting Functions SWSPSSTDO01-0

(Event Counting)

PSA2 PSA2 Step Motor SWSPSPOS01-0
Positioning

PNC8 PNRD Positioning with SWSPSPOS01-0

Servo Motor Governors

See sections A7 "PLC Programming/Standard Software"and A8"Positioning".
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PNC3 - COUNTER MODULE (POSITIONING)

MULTICONTROL COMPONENTS

PNC3

e  Fast Counter Module for Positioning
Applications

e  Counter Frequency Max. 200 kHz
e Counting Range 24 Bit

e Analog Output for Controlling
Servo Motors (+10 V, 11 Bit)

e Encoder Inputs for 24 VDC
(Galvanically Isolated) or 5 - 15V

See section A8 "Positioning" as well.

SLOTS

The PNC3 counter module can be operated in the following slots of racks
MULTI, MIDI and M264.

Rack Slot 012345678 9ABCDETF
MULTIBase Rack ©0 000 00000000000
MULTI Expansion Rack OOO0DO0DO0ODO0OOoOOOODODODOOOO
MiDI Oeeeeeeoe

M264 seeeece0ODDODO

o The module can be operated in this slot
O The module cannot be operated in this slot

ORDER DATA

Counter Module for Positioning Applications, Binary 24 Bit Counter, Counting Frequency
Max.
200 kHz, 11 Bit Analog Output (+10 V)

With Galvanic Isolation, For Connection of Externally

Supplied 24 VDC Encoders (Asymmetric Input) ECPNC3-0
Without Galvanic Isolation, For the Connection of Internally or
Externally Supplied 5 - 15 VDC encoders (Symmetric input) ECPNC3-1

SIGNAL ENCODER

The PNC3-0 counter module is designed for externally supplied 24 VDC
encoders. The supply voltage is connected to the terminals. It is internally
connected directly to the 9 pin D-type (F) of the encoder connection (see Pin-
outs). Counter inputs A and B and the reference pulse input R are galvanically
isolated from the signal encoder with an optocoupler. It can be used with positive
switching, negative switching or push-pull switching encoders.

With the PNC3-1 module, the user can select internal and external encoder
supply with a jumper. With internal encoder supply, the encoder is supplied by
the PNC3 module. A5V and a 15V supply voltage are available. With external
supply, the supply voltage is connected to two terminals. It is then fed directly
to the 9 pin D-type (F) of the encoder connection (see pin-outs). Counter inputs
A and B as well as reference pulse input R are not galvanically isolated.
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77T TTIANN
PLC SYSTEMS
TECHNICAL DATA PNC3-0 PNC3-1
Signal Encoder Connection 9 pin D-type (F) 9 pin D-type (F)
Signal Encoder Inputs
Galvanically Isolated YES NO
Input Voltage - Nominal 24VDC " 5-12VDC
Input Voltage Min./Max. 18 VDC / 30 VDC 2.4VDC /15 VDC
Input Current typ. 10 mA typ. 2mA at 5 VDC
typ. 5 mA at 15 VDC
Encoder Supply 24 VDC Optional from PNC3 2
Fed Externally or Fed Externally
5 VDC/250 mA or
15 VDC/500 mA
Distance from Signal Encoder Max. 50 m Max. 50 m
Input Frequency Max. 50 kHz Max. 50 kHz
Counting Frequency
With Single Evaluation Max. 50 kHz Max. 50 kHz
With Double Evaluation Max. 100 kHz Max. 100 kHz
With Four Fold Evaluation Max. 200 kHz Max. 200 kHz
Phase Shift between
Counter Channels A and B 90° +30° 90 ° +30°
Reference Pulse Duration > 50 psec > 50 psec
Counting Range 24 Bit Binary 24 Bit Binary
Analog Output
Output Voltage +10V +10V
Resolution 10 Bit + Sign 10 Bit + Sign
Quantization Error <1Bit <1Bit
Offset Voltage <1mV <1mV
Resistance to Disturbance * Grade 3 Grade 4
Power Consumption
At+8V 1.2W 16W
At +15V 0.4 W 04W
At-30V 0.6W 06W
Documentation Positioning User's Manual
German MAPOSI-0
English MAPOSI-E
Hardware Manual MULTICONTROL, MIDICONTROL, M264
French MAHWMULTI-F
Italian MAHWMULTI-I
Spanish MAHWMULTI-S

PINASSIGNMENT Pin  ECPNC3-0 ECPNC3-1

1 Counter Channel B Counter Channel B
9 pin D-type 2 Counter Channel B Ret Counter Channel B
(F) 8 Encoder Supply + +15 V (Max. 500 mA)
5 4 Counter Channel A Counter Channel A
o~ o
oJ 5 Counter Channel A Ret Counter Channel A
o S 6 Ref. Potential Encoder Sup. Ref. Potential Encoder Sup.
)
6 7 Reference Signal R Reference Signal R
1 —
8 Reference Signal R Ret Reference Signal R
9 - 5V (Max. 250 mA)
STANDARD SOFTWARE

Software Package SWSPSPOS01-0 contains standard function blocks for
positioning applications with servo applications with servo motors and dual
speed positioning (see section A7 "PLC Programming/Standard Software" and
section A8 "Positioning” as well).

" Positive switching (PNP), negative switching (NPN) or push-pull
2 Jumper selectable

3 Conforms to DIN VDE 0843-4, Signal encoder connection grounded at both ends
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| PSA2 - FOR STEPPER MOTOR POSITIONING

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA PSA2
Axes 2
Controller 8031
Connections Three 15 pin D-type (F)
PSA2
End Switch Pos. 24V /10 mA
End Switch Neg. 24V /10 mA
Reference Switch 24V /10 mA
. o Trigger Switch 24V /10mAand 5V /7 mA
o Intelligent Positioning Module for Ready Signal 51024V / ca. 5 mA
Stepper Motors
Transistor Outputs Short Circuit and Overload Protected
e  Controlling Two Stepper Motors Pulse 5to 24 V, Push-Pull Driver, Pull:50 mA
Rotational Direction 5to0 24V, Push Current 3 mA stat./80 mA dyn., (0.2 msec)
e Pulse Frequency Max. 20 kHz Enable Signal 50 24 V, Push Current 3 mA stat./80 mA dyn., (0.2 msec)
Relay Output 30V /1A, Internal Protection Circuit (Varistor)
e 2 Potential Free Relay Contacts, 8 Transistor
Outputs, 10 Digital Inputs Pulse Frequency 25 Hz to 20 kHz (Resolution - 4 Hz)
. . Acceleration Time
o FastTrigger Signal Input From 25 Hz Start/Stop Frequency From 60 msec
To 20 kHz End Frequency to 17 sec.
Operation Modes Linear Acceleration, Start/Stop Operation
See section A8 "Positioning" as well Positioning Functions Absolute, Relative, Start at Trigger Pulse, Endless Positioning
Resistance to Disturbance NEMA (1,5 kV) for Inputs, VDE 0843
(Burst Test) 3 kV on all Pins
Documentation Positioning User's Manual
SLOTS German MAPOSI-0
. . X English MAPOSI-E
The PSA2 positioning module can be operated in the following slots of racks
MULTI, MIDI and M264. Hardware Manual MULTICONTROL, MIDICONTROL, M264
French MAHWMULTI-F
Rack Slot 0123456789ABCDETF Italian MAHWMULTI-I
Spanish MAHWMULTI-S
MULTIBase Rack 000000000 000000
MULTI Expansion Rack goooDoDOoOOODODDODDOOOOO
MIDI Oeeeeeee
M264 eeee el DODODODO

CONNECTIONS (3 * 15 PIN MALE D-TYPES)

e The module can be operated in this slot
O The module cannot be operated in this slot

Inputs Pin  Axis0 Pin  Axis1
1 1 End Switch pos. 9 End Switch pos.
N 2 End Switch neg. 10 End Switch neg.
ORDER DATA & Reference Switch 11 Reference Switch
4 GND for Pin 1t0 3 12 GND for 9 to 11
T . 5 Trigger Signal 5 V 13 Trigger Signal 5V
ECPSA2-0 Positioning Moqule for Stepper Motors, For Coptrollmg 2 Sltep- 6  Trigger Signal 24V 14 Trigger Signal 24 V
per Motors, 1 Potential Free Relay Output per Axis, 4 Transistor s 7  GNDfor5and6 15 GNDfor 13and 14
Outputs for Stepper Motor Control, 5 Digital Inputs for End Switches, 8 8
Reference Switch, Trigger Switch and Ready Signals, Pulse Fre-
quency Max. 20 kHz Outputs Axis 0 Pin  Function Pin  Function
4 1 Pulse 9
~C 2 10
3} Rotation Direction 1" Relay Contact A
FUNCTIONALITY 4 12 Relay Contact B
5 Enable 13 + For Transistor Output
The stepper motor controller module PSA2 is used for positioning applications 8 i Reaty e
. R 15 Y 7 Booster 15 GND for Transistor Output
with stepper motors. Two axes can be controlled with a PSA2 module. 8 8
Diagram Outputs Axis 1 Pin  Function Pin  Function
1 1 Pulse 9
~ 2 10
3 Rotation Direction 1" Relay Contact A
[ outputs sbIAegtg?[ 4 12 Relay Contact B
Power ﬁ,‘&’;‘r’E{ 5 Enable 13 + for Transistor Output
) — US| Electronics 6 14 Ready Signal
psi"zchxg%e 15 Y 7 Booster 15 GND for Transistor Output
oUTPUTS Stepper B 8
Motor [ | Stepper
A oer 2
STANDARD SOFTWARE

The Outputs of the PSA2 Module for Power Electronics are: Pulse, rotation
direction, enable and booster (current amplification during the acceleration
phase). The Inputs: End switch pos./neg., reference switch, trigger switch and
ready signal of the power electronics.

A standard function block for operating the PSA2 module is included in the
SWSPSPOSO01-0 software package (see sections A7 "PLC Programming/
Standard Software" and A8 "Positioning” as well).
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COUNTING AND POSITIONING MODULES,
PZL1 - COUNTER MODULE (EVENT COUNTING)
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SLOTS

PLC SYSTEMS

MULTICONTROL COMPONENTS

PZL1

Fast Counter Module for Event Counting

All Counter Channels Galvanically Isolated

Counting Frequency Max. 5 kHz

Signal Voltage 24 V

15 Binary Decremental Counters

Counting Range 16 Bit

See section A8 "Positioning”

The PZL1 counter module can be operated in the following slots of racks MULT],

MIDI and M264.

Rack Slot

2345678 9ABCDEF

MULTIBase Rack
MULTI Expansion Rack
MiDI

M264

e The module can be operated in this slot

0O The module cannot be operated in this slot

e OOe
e ee

00000 cc oo
oooo0oDO00OO0OODODOOOOO
eec e e

eeoe 0ODODODO

ORDER DATA

ECPZL1-0 Counter Module for Event Counting, 15 Binary 16 Bit Counter, Input Frequency
Max. 5kHz, Signal Voltage 24 V, All Channels are Galvanically Isolated

FUNCTIONALITY

The counters of the PZL1 module are decremental. They count from a pre-
defined value down to 0 and start again from the predefined value. When the
counter status reaches 0, a bit is set in the status register.

INPUT CIRCUIT
2k2
to— 1
(=]
&
Lo .
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TECHNICAL DATA

PzL1

Z7TTTIINN

Number of Counters

Galvanic Isolation

Channel - PLC YES
Channel - Channel YES
Input Voltage
Nominal 24V
Max. Permitted 30V
Input Current ca. 10 mA
Signal Encoder Supply External
Switching Threshold
log. 0 - log. 1 Max. 13 V
log. 1 - log 0 Min. 2.5V
Input Frequency Max. 5 kHz
Counting Range 16 Bit Binary
Documentation Hardware Manual MULTICONTROL
German MAHWMULTI-0
English MAHWMULTI-E
French MAHWMULTI-F
Italian MAHWMULTI-|
Spanish MAHWMULTI-S
PIN-OUTS PIN SV1 SV2 SV3 Sv4
o B 1 - - -
9pin E wee RefPol.Z4  RefPot.z8  RefPot Z12 -
) 3 RefPot. 23  RefPot.Z7  RefPotZ11 Ref.Pot. Z15
9= 2 4 Ref.Pot. Z2  RefPot. Z6  Ref.Pot. Z10  Ref.Pot. Z14
© 5 Ref.Pot. Z1 Ref.Pot. Z5 Ref.Pot. Z9  Ref.Pot. Z13
So 6 Counter 4 Counter 8 Counter 12 -
5@ 7 Counter 3 Counter 7 Counter 11 Counter 15
6 8 Counter 2 Counter 6 Counter 10 Counter 14
* 9 Counter 1 Counter 5 Counter 9 Counter 13
STANDARD SOFTWARE

A standard function block for operating the PZL1 module is included in software
package SWSPSSTDO01-0 (see section A7 "PLC Programming/Standard Soft-

ware" as well).
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SLOTS

The PNC8 positioning module can be operated in the following slots of racks

MULTI, MIDI and M264.

Rack

Slot

COUNTING AND POSITIONING MODULES,

PNC8

e  Fast Positioning Module for Positioning
Applications

e Four Axes Control
e Counting Frequency Max. 400 kHz
e  Counting Range 32 Bit

e Analog Output for Control of
Servo Motors (+10 V, 12 Bit)

e Encoder Inputs are Optional
Incremental or Absolute

e  Event Counting (Eight Channels)

See section A8 "Positioning" as well

0123456789ABCDETF

MULTIBase Rack
MULTI Expansion Rack
MIDI

M264

000000 o
OoooOoDOO0OOOO0
Oeeoeeeoeoe

eeee e IODODOO

e The module can be operated in this slot
O The module cannot be operated in this slot

eecee
ooooo

ORDER DATA

TECHNICAL DATA

PNC8 - POSITIONING MODULE

PLC SYSTEMS
MULTICONTROL COMPONENTS

PNC8-13

PNC8-23

Signal Encoder Connection

Signal Encoder Inputs

37 pin D-type (F)

5t0 24V, Single
and Differential, Not
Galvanically Isolated, Input
Filter 1 psec or 10 psec

37 pin D-type (F)

5t0 24V, Single
and Differential, Not
Galvanically Isolated, Input
Filter 1 psec or 10 psec

(Software Selectable) (Software Selectable)

Encoder Supply 5t0 24V, External 5to 24V, External
Input Frequency Max. 100 kHz Max. 100 kHz
Counter Frequency

At Four Fold Evaluation Max. 400 kHz Max. 400 kHz
Phase Shift Between
Counter Channels A and B 90° +45° 90 °+45°
Counter 32 Bit Binary 32 Bit Binary

Operating Mode Absolute, Incremental, Absolute, Incremental,

Inc./Dec. Counter, Inc./Dec. Counter,
Event Counter Event Counter

Digital Inputs 12, Galvanically Isolated 12, Galvanically Isolated

Input Voltage 24 VDC 24 VDC

Switching Threshold Min. 7V, typ. 10 V, Max. 14 V/ Min. 7'V, typ. 10 V, Max. 14 V

Input Current ca. 6 mA at 24 VDC ca. 6 mA at 24 VDC

Switching Delay ca. 10 msec ca. 10 msec
Analog Outputs 4

Output Voltage +10V

Resolution 11 Bit + Sign
Digital Outputs 16 Transistor Outputs 4 Relay Outputs

Output Voltage Nom. 24 VDC, Max. 30 VDC Nom. 24 VDC, Max. 30 VDC

Output Current Max. 400 mA Max. 1.5 A
Power Consumption

At+8V 39W 46W

At+15V - 27TW

At-30V - -
Documentation Positioning User's Manual

German MAPOSI-0

English MAPOSI-E

COUNTER OPERATION MODES

The following modes of operation can be switched between for each of the four

channels:

Positioning module for Positioning Applications, Four Axes, Four Binary 32 Bit Counters,
Counting Frequency Max. 400 kHz at Four Fold Evaluation, For Direct Connection of
Incremental Encoders or Absolute Encoders, 8 Event Counters, 12 Digital Inputs,

- Incremental Encoder Signal Counting

Absolute Encoder Signal Counting
Incremental / Decremental Counter
Event Counter

a. Incremental Encoder Signal Counting

With 16 digital transistor outputs ECPNC8-13
With four analog outputs (+10 V, 12 Bit) for controlling servo

motors, 4 relay outputs e.g. Controller Enable) ECPNC8-23
D-type adapter from 37 pin D-type (F) to

four 15 pin D-type (F) BRADPNCBSE-0

GENERAL INFORMATION

The PNC8 positioning module is available in two different versions. The PNC8-
13 has 16 digital transistor outputs. Version PNC8-23 is equipped with four
analog outputs for controlling servo motors. Both modules have four counter
inputs forincremental encoders, four binary counters (32 bit), inputs for absolute

encoders and 12 digital inputs.
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This mode of operation is used for positioning applications with incremental
actual position monitoring. The signal encoder puts out two square wave signals
(A and B). The counter is either incremented or decremented respectively with
each positive and negative edge of both signals. Both square wave signals are
phase shifted by 90 degrees. The counting direction is determined in this way.

006006060666

6666666606646
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COUNTING AND POSITIONING MODULES,
PNC8 - POSITIONING MODULE

PLC SYSTEMS

MULTICONTROL COMPONENTS

b. Counting Absolute Encoder Signals

The PNC8 module puts out 32 pulses for absolute encoders and receives the
incoming serial data.

c. Incremental / Decremental Counter

In this mode of operation the counter is incremented or decremented at input A
with each positive and negative edge. Input B determines the counting direction.
Ifinput B is 0, the counter is incrementing and if it is logic 1, it is decrementing.

SRR

® & & ® ® & @ © 6 © o ©°

d. Event Counting

In the event counting mode of operation, two independent counters exist for
each counting channel (atotal of 8 counters). A counter is incremented with each
positive and negative edge on input A and the second counter with each edge
on input B.

Z1
2 ¢ ¢ ¢ ¢ ¢ ®
PIN-OUTS
DIGITAL INPUTS Pin  Function Pin Function
15 pin D-type
(F) 1 Neg. End Switch Channel 1 9 Neg. End Switch Channel 3
8 2 Reference Switch Channel 1 10 Reference Switch Channel 3
1 & 3 Pos. End Switch Channel 1 1 Pos. End Switch Channel 3
o 4 GND 12 GND
g 5 GND 13 Neg. End Switch Channel 2
o 6  Neg. End Switch Channel 0 14 Reference Switch Channel 2
2 7 Reference Switch Channel 0 15 Pos. End Switch Channel 2
Q 8  Pos. End Switch Channel 0

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

OUTPUTS Pin  PNC8-13 (digital)

777711\

PNC8-23 (analog)

GND

1

2 -

3 .

4 Braking Channel 1

5  Direction Channel 1

6  Low Speed Channel 1
7  High Speed Channel 1
8  +24V Channel 1

+24 V Channel 0

10  Brake Channel 0

25 pin D-type
(F)

A

16 Brake Channel 3

17  Direction Channel 3
18  Low Speed Channel 3
19  High Speed Channel 3
20 +24VChannel 3

21 +24V Channel 2

22 Brake Channel 2

23 Direction Channel 2

D00000000000
POOOODOOODODOO

Relay Contact Channel 1
Relay Contact Channel 1
Relay Contact Channel 0
Relay Contact Channel 0
Analog Output Channel 1

11 Direction Channel 0 GND for Analog Output
12 Low Speed Channel 0 GND for Analog Output
13 High Speed Channel 0 Analog Output Channel 0
14 - -

15 - -

Relay Contact Channel 3
Relay Contact Channel 3
Relay Contact Channel 2
Relay Contact Channel 2
Analog Output Channel 3
GND for Analog Output

24  Low Speed Channel 2
25  High Speed Channel 2

GND for Analog Output
Analog Output Channel 2

SIGNAL ENCODER  Pin  Channel Function

1 1 Pulse Neg. Absolute Encoder
2 1 Pulse pos. Absolute Encoder
3 1 Reference Pulse (incr.) or Data of Absolute Encoder Neg.
4 1 Reference Pulse (incr.) or Data of Absolute Encoder Pos.
5 1 Counter Input B (incr.) Neg.
6 1 Counter Input B (incr.) Pos.
7 1 Counter Input A (incr.) Neg.
8 1 Counter Input A (incr.) Pos.
37 pin D-type 190 Encoder Supply Neg.
) 11 Encoder Supply Pos.
9 12 0 Pulse Neg. Absolute Encoder
o ﬁ 13 0 Pulse Pos. Absolute Encoder
o 3 14 0 Reference Pulse (incr.) or Data of Absolute Encoder Neg.
g o 15 0 Reference Pulse (incr.) or Data of Absolute Encoder Pos.
) g 16 0 Counter Input B (incr.) Neg.
g o 17 0 Counter Input B (incr.) Pos.
o2 18 0 Counter Input A (incr.) Neg.
So 19 0 Counter Input A (incr.) Pos.
o g 20 8 Pulse Neg. Absolute Encoder
g 5 21 3 Pulse Pos. Absolute Encoder
o© 22 3 Reference Pulse (incr.) or Data of Absolute Encoder Neg.
o g 23 3 Reference Pulse (incr.) or Data of Absolute Encoder Pos.
‘; o 24 3 Counter Input B (incr.) Neg.
c 25 3 Counter Input B (incr.) Pos.
207 % a 26 3 Counter Input A (incr.) Neg.
27 3 Counter Input A (incr.) Pos.
30 2 Pulse Neg. Absolute Encoder
31 2 Pulse Pos. Absolute Encoder
32 2 Reference Pulse (incr.) or Data of Absolute Encoder Neg.
33 2 Reference Pulse (incr.) or Data of Absolute Encoder Pos.
34 2 Counter Input B (incr.) Neg.
35 2 Counter Input B (incr.) Pos.
36 2 Counter Input A (incr.) Neg.
37 2 Counter Input A (incr.) Pos.
STANDARD SOFTWARE

A standard function block for the operation of the PNC8 module is included in
software package SWSPSPOS01-0 (Rev. 00.30 and higher) (see sections A7
"PLC Programming/Standard Software" and A8 "Positioning" as well).
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| PWP4 - ULTRASONIC TRANSDUCER MODULE

PLC SYSTEMS
MULTICONTROL COMPONENTS

TECHNICAL DATA PWP4-0 PWP4-2 PWP4-4
Number of Distance Processors - 2 4
Connections Four 9 pin D-type (F)

Galvanic Isolation
UWS - PLC YES
UWS - UWS YES

PW P4 Resolution 0.01 mm to 1.2 m measurement length

0.1 mm to 12.8 m measurement length

. Reproducibility Better than 0.01 mm
e  Up to Four UWS Connections
Maximum Measurement Length 12.8 m (at 0.1 mm resolution)
e  Resolution to 0.01 mm
Output Voltage for UNS 415 VDC (5 %)
e  Measurement lengths to 12.8 m Output Current per UWS 5V /70 mA
. ) 15V /50 mA
e  Galvanic Isolation: UWS - PLC
PLC-PLC Documentation Short Description
PWP4 - Ultrasonic Transducer Controller Module
German MAPWP4KB-0
English MAPWP4KB-E
See section A8 "Positioning” PIN-OUTS Pin Function
1 +15V /70 mA
9 pin D-type 2 Init
3 GND
SLOTS )
5 4 Stop
. . X N
The PWPA4 ultrasonic transducer module can be operated in the following slots S 5 -15V/50 mA
of racks MULTI, MIDI and M264. 02 6 Init
o
6 < 7 GND
Rack Slot 012345678 9ABCDETF 1 - .
8 Termination Resistance”
MULTIBase Rack 000 000000000000 9 ?op
MULTI Expansion Rack goooooOoOooODoODDODDOOOOO
MIDI Deeeeoeoeoe
M264 eeece e 00DODODO
e  The module can be operated in this slot STANDARD SOFTWARE

O The module cannot be operated in this slot

A standard function block for operating the PWP4 module is included in the
SWSPSSTDO01-0 software package (see section A7 "PLC Programming/Stan-
dard Software" as well).

ORDER DATA

Distance Measurement Module for Ultrasonic Transducer, Four Distance Measurement
Systems, Galvanically Isolated

Without Distance Processor (Socket Available) ECPWP4-0
Two Distance Processors ECPWP4-2
Four Distance Processors ECPWP4-4
DIAGRAM
PS1 |——Connector
Sensor 1
__| PathPro- Opto-
cessor 0 coupler
PS2 |——Connector
Sensor 2
- Path Pro- Opto-
Temporary | | cessor 1 coupler
N Memory
PLC g
BUS a PS3 |——Connector
— Tming —% Sensor 3
- Path Pro- Opto-
cessor 2 coupler
PS4 |——Connector
Sensor 4
L | PathPro- Opto-
cessor 3 coupler

" For sensors with RS485 interfaces, the termination resistance must be bridged (Pin 8 with Pin 9).
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NOTES:
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i OTHER MODULES AND DEVICES

PLC SYSTEMS
MULTICONTROL COMPONENTS

GENERAL INFORMATION

Modules and devices which cannot be assigned to a specific section are
described in this section. They are:

Module / Device Function

EXS2 Expansion sender module for connection of up to 3 MULTICONTROL
expansion units.

EXE3 Expansion receiver module for connecting MULTICONTROL expansion units
to the main rack.

NP02 Communication processor for other protocols (S 3964, L1, Allen Bradley Data
Highway, Modbus, Honeywell CIM620, B&R MININET)

PMV4 Proportional solenoid module

BRMEC Mass memory
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EXS2 - EXPANSION SENDER MODULE,
EXE3 - EXPANSION RECEIVER MODULE I

777711\

PLC SYSTEMS

MULTICONTROL COMPONENTS

ORDER DATA
EXS2 - Expansion sender module for the main rack, for
connection of up to three expansion racks ECEXS2-1
EXES3 - Expansion receiver module to connect an
expansion rack to the main rack ECEXE3-0
Expansion cable for connecting an expansion rack
to the a main rack, Length 0.5 m ECEXKA-1

GENERAL INFORMATION

The MULTI main rack has 16 module slots. With the expansion modules EXS2
and EXE3, up to three extra expansion racks can be connected to the main rack.
Therefore, the number of modules that can be used in the MULTICONTROL
system can be raised to 64.

Required for an expansion unit:

- MULTI main rack (e.g. ECR165-0)

- MULTICONTROL power supply module (NT43, NT44 or PS45)
- Expansion receiver module EXE3

- Expansion cable (Model No. ECEXKA-1)

A standard B&R cable (length 0.5 m) must be used to connect expansion
senders and receivers. An EXS2 expansion sender is required in the main rack
in addition to the modules shown above in the expansion unit. Up to three
expansion receivers can be connected to the expansion sender.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

TECHNICAL DATA EXS2 EXE3
Name Expansion Expansion
Sender Module Receiver Module
LED Display 3 4
Connections Two 25 Pin Two 25 Pin
D-Type Connectors (F) D-Type Connectors (F)

Power Consumption

at+8V 1.7W 1.7W
Documentation MULTICONTROL Hardware Manual

German MAHWMULTI-0

English MAHWMULTI-E

French MAHWMULTI-F

Italian MAHWMULTI-I

Spanish MAHWMULTI-S

SLOTS AND CONFIGURATIONS

The EXS2 expansion sender module is used in the main rack in the slot between
the power supply module and the CPU. The EXE3 expansion receiver module
is used in the expansion unit in the slot immediately next to the power supply
module. The slot to the right of the expansion receiver is to remain free, it is to
be covered with dummy front.

Both female D-type connectors on the expansion modules are wired parallel.
That means either the top or the bottom connector can be used. The expansion
units can also either be places over or under the main rack. e.g.:

o fol B e e e e o

B I B I T T B B I =

Configuration of Multiple Expansion Units

The following configurations are possible when using more than one expansion
unit on the main rack:

a) The main rack is either the top or bottom rack in the configuration. In this
case, the second expansion unit is connected to the expansion receiver of
the first expansion unit.

b) The first two expansion units are situated above and below the main rack.

In this case, both expansion receivers are connected to the expansion
sender on the main rack.
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NP02 - COMMUNICATION PROCESSOR
| FOR OTHER PROTOCOLS
PLC SYSTEMS

MULTICONTROL COMPONENTS

SLOTS

The communication processor NPO2 can be operated in the MULTI, MIDI and

M264 rack in the following slots.

Rack Slot 0123456789ABCDEF

0 000000000000 e
000000000000 OOOO0

MULTIMain Rack
MULTIExpansion Rack

MIDI Oe oo 00 oo
M264 eeceelO0DDODODO

ORDER DATA
NP02 - Communication Processor for Other Protocols, without
EPROM Memory Module ECNP02-0
EPROM Memory Module with Modbus Protocol SWNP02DP01-0
EPROM Memory Module with S3964(R) Protocol (RK512) SWNP02DP02-0
EPROM Memory Module with Honeywell CIM620 Protocol SWNP02DP03-0
EPROM Memory Module with A+B Data Highway Protocol SWNP02DP04-0
EPROM Memory Module with L1 Protocol SWNP02DP05-0
EPROM Memory Module with B&R MININET Protocol SWNP02DPMN-0

GENERAL INFORMATION

An application program memory module is not contained in the delivery of the
NPO2 communication processor. The software for the other protocols shown
above are delivered on EPROM memory. The NPO2 is always to be ordered

together with one of the EPROM memory modules.
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NPO2

e Communication Processor for Other Protocols
e  Serial RS232 Interface

e  For MULTI, MIDI and M264 Racks

e 53964 (R) (RK512), L1, Modbus,

Allen Bradley Data Highway, Honeywell CIM 620,
B&R MININET Protocols are Supported

TECHNICAL DATA NPO02
Designation Communication Processor for Other Protocols
Protocols S3964(R) (RK512), Modbus, L1, Allen Bradley Data Highway,

Honeywell CIM620, B&R MININET
Interface RS232/TTY

Connection to an RS485 Twisted Pair Bus via INT1 (RS232/RS485 Interface Converter)

Power Consumption

At+8V 1.8W

At+15V 33w
Documentation Hardware Manual MULTICONTROL

German MAHWMULTI-0

English MAHWMULTI-E

French MAHWMULTI-F

Italian MAHWMULTI-I

Spanish MAHWMULTI-S
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PMV4 - PROPORTIONAL SOLENOID MODULE

PLC SYSTEMS

MULTICONTROL COMPONENTS

PMV4

e Controlling Proportional Solenoids
(4 channels) and Adjustable Pumps
(2 channels)
e Controlled by Processor on the Module

e Communication with PLC via 2 KBytes
Dual Port RAM

e  Four Analog Inputs (0 - 10 V)
e Four Analog Inputs (0 - 20 mA)
e  Two Digital Inputs (24 V)

e  RS232/TTY Interface

SLOTS

The proportional solenoid module PMV4 can be operated in the following slots
on the MULTI, MIDI and M264 racks.

Rack Slot 012345678 9ABCDETF
MULTIMain Rack ©0 000 00000000000
MULTIExpansion Rack OOO0OO0OO0ODO0OO0OOOODODODOOOO
MIDI Oeeeeoeoee

M264 eeeeeJODOODO

o the module can be operated in this slot
O the module cannot be operated in this slot

ORDER DATA

ECPMV4-4 Proportional Solenoid Module for controlling proportional solenoids (4
channels) and adjustable pumps (2 channels), 4 analoginputs 0 - 10 V,

4 analog inputs 0 - 20 mA, 2 digital inputs, 1 RS232/TTY interface

GENERAL INFORMATION

The PMV4Proportional Solenoid Moduleis used for controlling proportional solenoids
(4 channels) and adjustable pumps (2 channels). It is controlled by a processor on the
module which lightens the load on the CPU. The communication with the CPU
takes place via 2 KBytes of dual port RAM.

The moduleis supplied with 9- 36 VDC. The module provides four analog inputs
0-10V, four analog inputs 0-20 mA and two digital inputs with period
evaluation for measuring motor speed.

The module is equipped witham RS232/TTY interface. Thisinterface is required

for the development software. During operation, it can be used to control an
operator panel.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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Serial Interface

Type
Electrical Isolation

PMV Outputs
Function Principle

Supply Voltage
Nominal
Minimum
Maximum
Amount
Output Current 4 Channel Operation
Output Current 2 Channel Operation
Short Circuit Protection
Overload Protection
Voltage Drop at 2 A
Switching Frequency
Switching State (off, control area, on)
Idle Current
Precision at 25 °C -
for 2 A Maximum Current

Analog Inputs (voltage)
Amount
Voltage Range
Resolution
Precision
Precision at 25 °C
Offset Drift
Gain Drift
Compensation

Analog Inputs (current)
Amount
Current Range
Resolution
Precision
Precision at 25 °C
Offset Drift
Gain Drift
Compensation

Digital Inputs
Amount
Input Voltage
Minimum
Nominal
Maximum
Maximum Peak Voltage
Input Resistance
Input Current at 24 VDC
Switching Threshhold
Electrical Isolation
Switching Delay
log. 1 - log. 0
log. 0 - log. 1

Other Information

TECHNICAL DATA PMV4
Processor MC68332
Frequency 16.78 MHz
PROM 128 KByte
SRAM 286 KByte
Flash PROM -

RS232/ TTY (MCOx - IF1 compatible)
NO

Pulse width modulation
with software current control

24\VDC
9VDC
36 VDC
4
Max. 1.5 A
Max. 2 A
Automatic cutoff
Software
Max. 1V at 100 %
3kHz
0%, 5-95 %, 100 %
Max. 1 mA

0.5%

4
0-10V
10 Bit

+0.2%
+12ppm/°C
+75ppm/°C

Software controlled by correction value in the EEPROM

4
0-20mA
10 Bit

+0.2%
+60 ppm/°C
+155ppm/°C

Software controlled by correction value in the EEPROM

2

15VDC
24VDC
36 VDC

+500 V for 50 psec, every 100 msec (IEC60-2)

Approx. 10 kQ
Approx. 2.4 mA
Min. 4.2 VDC, typ. 6.6 VDC, Max. 9 VDC
YES

Min. 20 psec, typ. 55 psec, Max. 90 psec
Min. 18 psec, typ. 54 psec, Max. 90 psec

Inputs are controlled by the TPU

Duration and frequency measurement are possible
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RS232/TTY INTERFACE

PMV4 - PROPORTIONAL SOLENOID MODULE

PLC SYSTEMS

MULTICONTROL COMPONENTS

Pin Assignments Pin RS232 Y
. 1 GND
9 pin D-type 2 DTR
) 3 XD
2 4 RXD
S~ 5 XD
°g 6 TXD Ret
o
oo 7 RXD
Y] 8 RXD Ret
t 9 DSR
ANALOG AND DIGITAL INPUTS
Pin Assignments Pin  Function Pin  Function
15 pin D-type
(F) 1 Digital Input 1 (TPU1) 9 Digital GND
. 2 Digital Input 0 (TPUO) 10 Analog GND
1 3 Analog GND 11 Analog GND
4 Analog GND 12 Analog Input U (Input 3)
o 5 Analog Input | (Input 7) 13 Analog Input U (Input 2)
g 6 Analog Input | (Input 6) 14 Analog Input U (Input 1)
S) 7 Analog Input | (Input 5) 15 Analog Input U (Input 0)
8 Analog Input | (Input 4)

PMV OUTPUTS
+ +24 VDC
+ +24 VDC
O
> - GND
S GND
S
0
o > PMVO
S 1
8 > PMV1
Q) 2
=) > PMV2
S 3
> PMV3
STANDARD SOFTWARE

A standard function block for the operation of the PMV4 module is included in
the software package SWSPSSTDO01-0 (also see Section A7 "PLC Program-

ming / Standard Software").
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BRMEC MASS MEMORY e

PLC SYSTEMS

BRMEC

e Mass Memory Device with Memory Card

e  Memory Capacity 8 to 512 KByte

e  EEPROM or RAM Cards

e Forall PLC Systems and for the B&R MAESTRO System

e Network Capable (B&R MININET)

ORDER DATA

MULTICONTROL COMPONENTS

BRMEC Mass Memory, for memory cards (Typ BN), two serial
interfaces (1 x RS232/RS485, 1 x RS232/TTY), network capable

(B&R MININET), standard housing (DIN 43700), protection IP54 (dust

and spray protection

BRMEC Memory Card, 32 KByte RAM
BRMEC Memory Card, 128 KByte RAM
BRMEC Memory Card, 8 KByte EEPROM

BRMEC-0

BRMCR032-0
BRMCR128-0
BRMCEE008-0

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

TECHNICAL DATA

Designation

BRMEC

Mass memory device

Memory Medium Memory cards type BN

Interfaces 1x RS232/RS485
1x RS232/TTY
Baud Rates 600 to 19200 Baud

B&R MININET Connection Direct (RS485)

Supply Voltage 10 to 60 VDC/AC

Housing DIN 43700 for Control Panel
or Operator Panel Installation

Protection IP54 Installed
(dust and spray protection)

Measurements (Metric to English Conversions can be found at the back of this catalog)

Width 96 mm
Cutout Width 90 mm
Height 48 mm
Cutout Height 43 mm
Depth 117 mm
Documentation BRMEC Short Description
German MABRMECKB-0
English MABRMECKB-E

GENERAL INFORMATION

The BRMEC mass memory is an independent system for fast and secure data
storage. Memory cards (type BN) with a capacity of 8to 512 KByte are used as
memory media. The mass memory is connected to the PLC or PC via a serial
interface. The BRMEC mass memory device can be integrated into a
B&R MININET network.

The datais divided into logic blocks . The blocks can be divided into records. The
length and number of blocks and records can be defined by the user during the
format procedure in order to guarantee optimal adaption to the application data
structure.

Possible applications for mass memory are data transfer between computer
system and PLC without a direct connection, data acquisition, data storage for
PLC systems, program and recipe storage for PLC controlled devices, etc.

INTERFACES

The BRMEC mass memory device provides two interfaces: an RS232/RS485
interface and an RS232/TTY interface. Both interfaces (IF1 and IF2) can
operate as command interface or as slave interface. The communication with
the PLC is carried out via the command interface. An additional device can be
accessed (e.g. terminal, operator panel, printer) by the slave interface. The
interface to be used as the command interface can be selected with the node
number switch on the back of the device.

NODE NUMBER SWITCH

The node number switchis a 16 step BCD rotary switch. Itis used to setthe node
number in a B&R MININET network and to select the command interface.
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S BRMEC MASS MEMORY

PLC SYSTEMS

MULTICONTROL COMPONENTS

LEDS

Seven status LEDs which display the operation mode are situated on the front
of the BRMEC mass memory device.

LED Designation Function

DC DC supply (yellow). Is on when the device is turned on and the supply voltage is in
the valid range.

ERR Error (red). If an error occurs, the ERROR LED is on continuously until the error is
cleared (e.g.: incorrect baudrate setting).

RT1 Receive / Transmit (yellow). On when there is activity on interface IF1.

RT2 Receive / Transmit (yellow). On when there is activity on interface IF2.

Busy Device busy (yellow). On when the card is being accessed.

WP Write protect (yellow). On if the memory card in the BRMEC is write protected.
CA Card accepted (green). On briefly if the device has accepted the memory card. This

LED can also be turned on and off with control commands. The CA LED is on
continuously for approx. 2 - 3 seconds during the boot procedure.

CARD WRITE PROTECTION

The memory card can be write protected to prevent it from being unintentionally
deleted or formatted. Data can be read from a write protected card, but it is not
possible to write data to a write protected card. Amemory card is write protected
by applying a write protect adhesive label to a certain location.

SOFTWARE OPERATION

One of the interfaces can be defined as the command interface and the other
as the slave interface with a switch on the back of the BRMEC mass memory
device.

Command Interface

The operation of the device is carried out via the command interface. Commu-
nication takes place with a protected protocol. The following commands are
available for reading and writing memory cards:

- Format card

- Write name and date

- Readrecord(s)

- Write record(s)

- Search for record

- Insertand delete records
- requeststatus

- Readdirectory

Slave Interface

The BRMEC mass memory device offers the possibility to control an additional
terminal, operator panel or a printer via the second interface (slave). The
following commands are available for controlling the second interface:

- Send string

- Send frame with protected protocol

- Read and send data from the card

- Send command to another network participant
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COMMUNICATION VIA B&R MININET NETWORK

The B&R MININET network functions on a master / slave basis. The master is
assigned station number zero. The master is mostly a PLC. Only the master has
the right to give commands. The command is always sent in a frame. The
participant effected by the command carries out the command and sends an
answer. The master must evaluate the answer and continue correspondingly.

All frames that are sent over the network are provided with an index. The index
serves to identify related commands and answers. The command index is
repeated in every answer. In normal operation, the master distributes increasing
indexes for its commands.

Broadcasts are possible on the network. A broadcastis always valid for a device
group. The device name is set in the node number of the broadcast frame, the
station number is zero. Only certain commands can be sent in the broadcast
frame. A command sent as a broadcast does not receive an answer, even if an
error occurs.

COMMUNICATION WITHOUT A NETWORK
If thew BRMEC mass memory device is not included in a network, the

communication is carried out with the same protocol. In this case, commands
that only apply to a network have no effect.

A detailed description of the B&R MININET network can be found in Section C
"Industrial Networks and Communication".
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GENERAL INFORMATION PROGRAMMING DEVICE
In this section, all hardware and software components are described that are A standard personal computer (PC) is used as programming device for the
required to program B&R PLC systems. They are: Compact Control PLC system, MINICONTROL and MULTICONTROL.

- Programming Device (PG)

- Interface Modules for Communication PG - PLC

- Interface Modules for online networks and remote diagnosis (modem)
- Connection Cable PG - PLC

- B&R PROgramming SYStem

- Standard Software

Programmingthe B&R MAESTRO Co-Processoraswellasthe B&R MAESTRO
software package are described in section D "Industrial Computer".

—

— =

The PC must meet the following requirements:

[ _J [r— ]

[f——10\

- Completely compatible to IBM AT or IBM XT PCs

- IBM compatible color or monochrome monitor

- Hard disk with at least 2 MByte of available memory
- 3.5"disk drive (720 KByte or 1.44 MByte)

- 640 KByte RAM

- MS-DOS with version 2.11 or higher or PC-DOS
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GENERAL INFORMATION

B&R ONLINE INTERFACE MODULE

All CPUs communicate with the programming device via an online interface.
There are several possibilities for creating an online connection from the
programming device to the PLC:
- Witha CENTRONICS/ Online Converter on the PC parallel interface
- With an B&R Online Interface Module built into the PC

- Programming via online network and/or remote diagnosis via modem

CENTRONICS / ONLINE - CONVERTER

The CENTRONICS / Online Converter is connected to the PC parallel printer
interface. On the right side of the housing is a male 9 pin D-type connector. The
PLC connection is made with the online cable BRKAOL-0. The online cable is
contained in the delivery of the CENTRONICS / Online Converter.

ORDER DATA

CENTRONICS / Online Converter for online operation of a PLC
processor (CPU or peripheral processor) via the PC parallel

interface, incl. online cable (BRKAOL-0) BRKAOLS5-1

SUPPLY VOLTAGE

When using battery operated laptop PCs, the converter voltage must be
supplied separately. This can be done either with a normal power supply (8 to
30 VDC, 250 mA) or with the B&R power supply device (Model No.
BRPS220904-0).

Most other PCs supply the required voltage on the CENTRONICS interface. In
this case, a converter voltage does not have to be supplied separately.
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The B&R Online Interface Module is built into the PC. It provides two online
interfaces in order to program two PLC processors at the same time (CPU or
peripheral processors). The connection to the PLC processor is made with an
online cable. The online cable is not included with the delivery of the Online
Interface Module.

ORDER DATA

Online Interface module for online operation of two PLC
processors (CPU or peripheral processors) without

online Cable.
For AT compatible PCs or PCs with AT / XT compatible slots BRIFPC-0
Online cable for BRIFPC-0 BRKAOL-0

171



ONLINE NETWORKS AND

ONLINE NETWORK AND REMOTE DIAGNOSIS WITH
MODEM

Normally, the programming device (PC) has to be close to the PLC. The cable
lengthisrelatively limited. However, some applications require remote diagnos-
tics or programming of several PLC processors froma central location. The B&R
remote online interface module provides both network and modem program-
ming / diagnostics.

The remote online interface module combines application memory and the
online interface in one unit. It is used in the PLC processor module (CPU or
parallel processor) in place of the application memory module. One of two
modules is used depending on the type of processor module (A or B):

PLC System,

Processor Module(s) Designation / Type PLC System Interface Module
CP30, CP32 Type ACPU MINICONTROL ECEE32MP-0
CP40 Type ACPU MULTI, MIDI ECEE32MP-0
CP60, CP70 Type B CPU MULTI, MIDI ECFP128MP-0
NTCP33 Type ACPU M264 ECEE32MP-0
NTCP63, NTCP64, Type B CPU M264 ECFP128MP-0
PSCP85

PP60, PP60 MEM Type B Parallel Processor ~ MULTI, MIDI ECFP128MP-0

The remote online interface provides three interfaces:

Online Interface
for Processor Module

RS485 Interface
(online network)

RS232 Interface
for PC or Modem
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ONLINE INTERFACE

The connectionto the processor module (CPU or parallel processor) is made via
the online interface. One of the two online cables can be selected for this
purpose:

Model No. Length Description
BRKAOL-0 25m Standard online cable for online interface module
BRKAOL-1 02m Only for operation with ECEE32MP-0 and ECFP128MP-0

RS485 INTERFACE

The online network connection can be made via the RS485 interface. Several
processor modules (max. 16) can be connected together with twisted pair cable.
Thelength of the online network can be amax. of 1200 m. Only one station must

be connected to a programming device (PC). All stations on the online network
can be programmed by this programming device.

RS232 INTERFACE

The remote online interface module is connected to the programming device
(PC) or a modem via the RS232 interface.

CONFIGURATION
There are two basic configurations:

- Local Online Network without Modem

- Remote Diagnostics with Modem
a. Local Online Network without Modem
This configuration consists of a programming device connected to a processor
module via the RS232 interface of the remote online interface module. Up to 15
other processor modules can be coupled to the first processor module via the

online network (RS485) and programmed by the central programming device.

Diagram:

PLC with Remote
Online Interface
Module

PLC with Remote

ONLINE NETWORK (RS485)
max. 1200 m

Online Interface PLC with Remote | poss Programming
Module Online Interface ———— Device
Module (PC)

1 max. 10 m
Online Network with Max. 16
PLC Processors
|

PLC with Remote
Online Interface
Module

Local online networks are especially useful when programming PLC processors
that are difficult to access. Since RS232 only uses TXD, RXD and GND,
conversion to almost any medium (e.g. twisted pair, fiber optics) can be made
easily with the appropriate converter. Therefore, the distance between the PC
and the PLC can be greatly increased (several km).
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b. Remote Diagnostics with Modem

A station in the online network (site A) is connected to a modem. At site B, the
programming device is linked to a second modem.

Diagram:

PLC uith Remote

OMINE NETWORK (R55)

PLC with Remote Programming
Online Interace [S22 | Modem  |———--- ——— Modem 22| Device
‘Module: PO

SITE A SITE B

SECURITY MEASURES

The system described above operates over public telephone lines. In order to
protect against unauthorized access to the PLC, the following security mea-
sures have been installed:

- Password
- Call Back
- User Levels

a. Password:

The programming device is only allowed to access the PLC after the operator
has entered a password. After a specified number of incorrect entries (user
definable), the connection is broken.

b. Call Back:

When this security feature is activated, the PLC automatically breaks the
connection and calls back a specified number which is stored in the PLC. This
assures that only one site (telephone) can access the PLC. The possibility of
storing two different numbers is also provided. The caller determines if the first
or second number stored in the PLC should be called back.

c. User Levels:

PLC modem access rights are divided into two levels. Level 1 only allows
reading from memory and has no influence on the PLC. Level 2 provides all
debugger functions (reading and writing to memory, starting and stopping the
program, up/downloading program, breakpoints, single step operation, ladder
diagram debugging etc.). The user levels can be given different passwords.

PLC ALARM

Ifa previously defined event occurs, the PLC can place a call to a stored number
and leave an alarm message. The alarm message can have a max. of 80
characters. This maintains the operational security of unattended PLC stations
by informing the user or maintenance personnel of possible failures.
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BRADOL - ONLINE / MODEM CONVERTER

GENERAL INFORMATION

- TheBRADOLRemote Online/ Modem Converter can be used with the B&R
PROgramming SY Stem for remote diagnostics of PLC processors (CPUs
or parallel processors).

- This make online programming of up to 16 PLC processors (CPUs or
parallel processors) which are connected with a RS485 twisted pair
network possible via the COML1 interface of the PC (directly or with a
modem) .

- The online / modem converter is contained in a housing together with a
power supply. Itis notinserted inthe CPU or PP like the application program
memory module withmodem interface. Therefore, the user is provided with
the entire pallet of B&R application memory. The converter can be mounted
in the panel as desired.

- The online / modem converter can be used as a mobile online interface.
Itis connected between the PG interface of the PLC and the COML1 port on
the PC. Therefore, the PC does not have to be equipped with a B&R online
interface.

SOFTWARE OPERATION

The software operation of the online / modem converter is identical to the
application program memory module with modem interface.

A PROgramming SY Stem starting with Version 5.4 is required for the operation
of the online / modem converter. A description can be found in Chapter 11
"Online Programming via Modem" in the "User's Manual B&R PROgramming
SYStem".
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Technical Data BRADOL ONLINE ADAPTER

Power Supply  Input Voltage
The online interface is connected to the user interface with a space saving 25

AC Voltage Selector Switch (220/110 VAC .
110V g 93_121\,( ) pin female D-type connector for the M264 CPUs NTCP63, NTCP64 and
220V 187-242V PSCP65 as well as for all parallel processors. Programming these modules
requires an online adapter (Model No. ECPAD1-0).
DC 8-30V
max. Input Current at
8V 270 mA
24V 110 mA )
30V 95 mA Online
Interface
Protection Circuit 1 s
AC 2 fuses 100 mA quick [®
2 varistors 150 V 69
DC Reverse polarity protection for supply voltage ‘l
Multifuse 300 mA
Over voltage protection (IEC801-4): 4 kV (Burst) 13 25 O
PGIIF Interf
LED Power On LED Parallel Prr]oecezgﬁvs, User
NTCP63, NTCP64 Interface
Interfaces Type RS232 and RS485 are electrically isolated from the device, and PSCP65
not electrically isolated between each other
1 14
RS232 O
Baudrate max. 19.2 kBaud (set with PROgramming SYStem)
Max. cable length 10 m (expandable to over 5 km with INT1) —|_/
RS485
Baudrate 9.6 kBaud
Max. cable length 1.2km
Protection Circuit Over voltage protection (IEC801-4)
for Interfaces 1 kV (Burst)
ONLINE CABLE
LEDs RxD, TxD
Online cables described in the last section:
Description / Application Model No. Length
ORDER DATA - -
Standard Online Cable for B&R Online
BRADOL Online / Modem Converter for connecting HAYES modems, an Interface Module BRIFPC-0 BRKAOL-0 25m
RS232 and an RS485 interface, the interfaces are electrically isolated from ) .
the device - but not from each other, station number switch, status LEDs BRADOL-0 Online Cable for Remote Online Interface
Modules with Modem Interface
The following accessories are delivered together with the Online / Modem Converter: (ECEE32MP-0 and ECFP128MP-0) BRKAOL-1 0.2m
Online Cable (Online / Modem Converter « PLC Processor) BRKAOL-0
PC Cable - Online / Modem Converter BRKAPC-8
Short Description ...
...In German MABRADOLKB-0
...In English MABRADOLKB-E

Cable and plug for 24 V supply

5 pin PHOENIX terminal block
Mounting brackets for panel installation
Mounting stencil for panel installation
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GENERAL INFORMATION

The performance of a PLC systemis enhanced with auser friendly programming
system and readily available standard software. B&R offers a software package
for MS-DOS computersthatlive up tothese requirements, the B&R PROgramming
SYStem.

COPYRIGHT (C) by Bermecker & Rainer, 1993

PROS a1

MULTI-MIDI-MINICONTROL

Y5t

OPERATING - SYSTEM MS-D0S  6.20
MEMORY 640 K - BYTES

LEVEL : C r41.57

Comnand ~ C:

f0ATA_TELES YMEOLS JGLOAD

The Compact Control as well as the MINICONTROL and MULTICONTROL
PLC systems are programmed with the B&R PROgramming SYStem. In this
way, the user has a free hand when choosing the programming language.
Whether a problem should be solved with ladder diagrams (LAD), logic plans
(LP), function blocks (FBK) or statement lists (STL), or if these programming
languages should be mixed inside of a program - the B&R PROgramming
SYStem knows no bounds.

A easy to use FBK editor allows the user to create application specific function
blocks. The B&R PROgramming SYStem speaks many languages: German,
English, Italian, Spanish or French can be installed for dialog.

PERSONAL COMPUTER

The B&R PROgramming SYStem can be run on all IBM XT/AT compatible
personal computer with an MS-DOS operating system starting with version
2.11. The B&R Online-Interface Module ensures fast online operation,
CENTRONICS/Online Converter or Online Network (see Section "B&R Online
Interface Module" and "Online Network and Remote Diagnostics").

STATEMENT LIST PROGRAMMING (STL)

Statement list programming allows complex programming problems to be
solved - either with B&R specific, German command abbreviations or with
original MOTOROLA mnemonics.

QISTATEMENT LIST: PROGRAMNMOL
b=
6% First scan initialization is done here.
6 CLR X 009 Clear error output.
7=
%

91.02.10 11:30 PG-EC 3843 » 104

X 005 Get buffer address.
R 1056 MODBUS Buffer Store it in R1056.
R 0882 Store beginning address in R882.
t 00300 Load block width (300 bytes).
R 0884 Store it in RA84.
ACHR 00082 Check if block is in permitted space.
Yes, continue.
No, exit with error.

] 0015

MBER 00076

15 MBIO LDD X 000 Get interface port address.
SKk1 If not zero, continue.
JHP MBER 00076 If zero, exit vith error.
ST R 0866 Store it temporarily.

LDD R 1056 MODBUS Buffer Load buffer address.
ADDD 4 00046 fdd 46 to it.

PASEQCHARTIEJLAD
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STLis more than assembler programming. The commands range from elemen-
tary processor commands (6303, 6809) up to complex floating point math
routines that are standardly integrated into all B&R systems.

FUNCTION BLOCK (FBK)

Function blocks allow a structured type of programming. Program sections are
displayed onthe screen asrectangles, the user only has to connectthe inputand
outputs parameters of the function blocks to correspond to the application.

j} PROG:PROGRAMMO1 LAD:TEST DATE:95.08.09 END:33 LINE:15 COLUMN:00 PG-FC

A collection of over 400 standard function blocks e.g. for processing analog
values, math functions, general data processing, communication and hardware
support is available from B&R (see Section "Standard Software"). In addition,
the B&R PROgramming SYStem allows you to create your own application
specific function blocks.

LADDER DIAGRAM PROGRAMMING (LAD)

Ladder diagram programming is especially useful for logic control. The LAD
editor's menu technique allows ladder diagram entries to be made easily.

jl PROG:PROGRAMMOL LAD:TEST DATE:95.08.09 END:36 LINE:35 COLUMN:00 PG-FC

Inthe LAD debugger, the program can be monitored and contacts can be forced
“online”. Contacts that are setare displayed as the inverse. Naturally, the ladder
diagram can be displayed and printed with comments.
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LOGIC PLAN PROGRAMMING (LP)

DATA TABLES

Logic plan programming is an extension to the ladder diagram. AND/OR/EXOR
connections are drawn out with logic blocks that are very similar to logic gates
used in digital engineering.

The size and number of inputs can be determined arbitrarily. Logic plan symbols
can be easily combined with LAD elements and function blocks.

FBK EDITOR

The FBK editor allows you to create your own, problem specific function blocks.
The form of the function block is determined in the first step, i.e. the number of
inputs and outputs.

ENABLE [N

ori

0r2 ACTIVE

SIGNED RESULT

The function blocks are then programmed with a statement list program.
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Datatables are constant data records that the application program can access.
The entries are made in a table editor. Decimal, binary, hexadecimal and ASCII
number formats can be mixed within a table and even within a line of a table as
desired

pDATA @ AITC  : PROGRAMMOL 95.08.09 09:01
51x950,%00001100,%10001000, 001 * EXANPLE
52 §50,%00001100,710001000,001, CHANNEL
53 $50,00001100,7%10001000,001, CHANNEL
54 $50,%00001100,%10001000,001, CHANNEL
55 §50,700001100,7%10001000,001, CHANNEL
56 $50,%00001100,7%10001000,001, CHANNEL
57 §50,400001100,710001000,001, CHANNEL
58 $50,00001100,7%10001000,001, CHANNEL
59 $50,%00001100,%10001000,001, CHANNEL
60=

[ LT —

62xx LINEARIZATION #1 xx

B3R R RN R R RN R RRRR
04
(LT ——
66 | +
67 | |
b8%---~/ ———/
69 00000,00500, X0/10
70 00500,01000, X141
71 01000,02000,

Connand

X COORDINATES (VALUE FROM A/D CONVERTER)
Y CODRDINATES (VALUE AFTER LINEARIZATION)

Data tables are components of the application program and are stored in
nonvolatile application memory.

SYMBOL ASSIGNMENTS (SYMB)

Symbol assignments are names that are assigned to an input, output or a
memory location. The user can either use the physical address of the memory
location or the symbolic name. The B&R PROgramming SY Stem provides the
missing information automatically and interactively.

INSSIGNENTS  : PROGRANMOL  95.08.69  09:01
10863
R0864
10865
R0866 FBK SRC 0
10867
10866 FBK DEST 0
20869
10870 FBK LENGTH 0
R0871 FER LENGTH 1
10872 FBK POINTER 0
10873
Pk PR UNROST g |
10875
FBK SRC 1 Re8%
10877
10878
20879
FBK DATAD  ROBEO FEK DATA 00
FBK DATAL  RO8B1 FBK DATA 01
FBK DATAZ  RO8E2 EBK DATA 02
FBK DATA3  R0883 FEK DATA 03
FBK DATA¢  RO8B4 FBK DATh 04

0012/1998

PASYMBOLS EEDATA_TRLIEUNDD

The SYMB list can be displayed or printed completely or selectively for a group
of memory locations.
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PROGRAM DOCUMENTATION ORDER DATA
Particular attention has been given to the documentation capabilities of the B&R
PROgramming SYStem. Comments can be written atany location in aprogram, DESCRIPTION MODEL NO.
in STL programs as well as in LAD/FBK/LP. TR SWPIC-0
English SWPIC-3
FRINTER HERD Spanish SWPIC-4
Header: French SWPIC-5
PROSYS Update German SWPROSUP1C-0
Init-String: PROSYS Update English SWPROSUP1C-E

Pre :
Post:

Progran H Output-Device : FILE

Data table File nanme : Hot . TXT

Label list File size :

Header Start new page : J

Symbolic names PC-Character set: N

Sequence chart Lines/Page 1072 (10-255)
Ladder diagrans Charactersc/Line : 132 (80-132)
Ladder addresses Left set B (0-9)
Ladder list

FBK list

Ladder XREF

XREF list

Ladder STL

LEXECUTE [EEXTT

The program printout already contains the complete program documentation,
including cross references, symbol tables, function blocks and symbol assign-
ments.

DEBUGGING

A number of powerful tools are available to aid in locating errors. The STL
debugger permits single step execution of STL programs and the setting of
breakpoints or trace functions. The LAD debugger displays the inverse of set
contacts and superimposes active values into function blocks.

00 2 R300Z Z

0353 00237

0D.:86-1 CP6O
RAN - V:03.20
B BRE -
Ju |pp NCZ [SP
WH 35 I o A AN
CHPA 007
BHI f019 00075

LDAB ¥ 001
A019 00075

mlﬂ | ZEO1 | F 000 |52DEF [ F 000

BHI A019

LDAR ¥ 001

STAA R 0870 FUB LENGTH 0
LDD X 004

STD R 0866 FUB SRC 0
LDAA

Windows techniques allow the simultaneous monitoring of multiple processors.
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Following is an overview of available software packages:

STANDARD SOFTWARE

PackageNo.  ModelNo.? Contents
This section explains B&R PLC system standard software?. The B&R standard
software includes a number of user oriented software packages with the 1 SwOo OO STDo1-0 Function blocks for analog I/0 operation modules,
following model number codes: counter modules etc., utility programs (comparator,

number conversions, memory management etc.),
function blocks for math functions (basic operations,

SWaaabbbcc-0 compare, number conversions)
SW ... B&Rinternal model number code for software products 2 SWEI 00 STD02-0 Package 1 plus function blocks for communication with
aaa Language: PLC Documentation and comments in German Operaég,ﬁégels‘ SieRlpiiEE it erioces
; i i T o
PLC ... Documentation and comments in English (g )
bbb .. Package: STD ... Standard utility programs 3 sSwO OO PIDO1-0 Package 1 plus standard software for loop control

lication (PID | trol
PID ... PID loop control software Ep Y ADIEIe]

POS ... Positioning software 4 SWO 00 POS01-0 Package 1 plus standard software for positioning
COM ... Communication software (network) applications (positioning with PNC3, PNC4,
PNC8, PSA2
cc .. Extensionnumber (00, 01,02, ...) )
0 .. Diskette format (3.5") 5 Swo oo como1-0 Package 1 plus B&R MININET Software
. . 6 SWO O 0 DRV01-0 Package 1 plus communication protocol (Modbus)
eg. Standard software for controlling operator panels, terminals,
printers and other devices, part 2, documentation
German: Model No. SWSPSSTD02-0 7 SWO 00 DRV02-0 Package 1 plus communication protocol (Siemens
3964 (R) RK512
eg. Standard software for positioning applications, part 1, documentation ® )
English: Model No. SWPLCPOS01-0 8 SWI [0 DRV03-0 Package 1 plus communication protocol (Honeywell
CIM620
eg. Standard software for PID closed loop controller, part 1, documentation )
German: Model No. SWSPSPID01-0 9 SWO 00 DRV04-0 Package 1 plus communication protocol (Allen Bradley
Data Highway)
12 SWO OO ARCO1-0 Package 1 plus ARCNET Software (PLC/PLC, 0OS-9

Net Server, SPECTO Server, PC Routines for DOS)

15 SWO OO CAN01-0 Package 1 plus CAN Bus Software

Every software package has a "Standard Software User's Manual" included in
the delivery (English or German). The manual comes in two volumes.

" The software for the B&R MAESTRO system is described in section D3 "Industrial Computer Software". 2 The model number locations shown with O are variable. tzhey refer to the language of the documentation
(SPS = German, PLC = English).
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STANDARD SOFTWARE PACKAGE 1 LD## FBK LOAD REGISTER WITH CONSTANT
LIMA | FBK | LIMIT&ALARM
The standard software package 1 contains standard utility programs. It is also LZIN FBK LIVE / ZERO CONVERSION FOR ANALOG INPUT
a part of software packages 2 to 10. LZOU | FBK | LIVE/ZERO CONVERSION FOR ANALOG OUTPUT
MCEE | FBK | RDMREFILESTOCP32 EEPROM
ORDER DATA MULA | FBK | MULTIPLICATION 1BYTE * 1BYTE = 2BYTE
Standard software package 1, standard utility programs (comparator, counter, timers, system MU || e AU ALCATOR A= ™ 2NN E= I
functions, number conversions, analog I/O module operation, arithmetic programs etc.). MULC | FBK MULTIPLICATION 3BYTE * 2BYTE = 5BYTE
35" Disketls MVME | FBK | MOVEMEMORY EQUAL
MVMI | FBK | MOVEMEMORY INVERTED
German SWSPSSTDO01-0 MVML | FBK | MOVEMEMORY EQUAL LONG
English SWPLCSTDO01-0
OSGE | FBK | ONESHOT GENERATOR FOR REGISTERS
PIAA | FBK | PHYSICAL INTERF. ADAPTER FOR CP32 (RS485/TTY)
The Standard Software Package 1 is divided into three groups: PUTR FBK PUT DATA BLOCK TO REGISTER TABLE
~ Uiy RTOB | FBK | UNPACKREGISTERTOBITS
- Rardware RWTC | FBK | READ/WRITE TOCPU
- Operating System Routines RWTP | FBK | READ/WRITE TOPPU
The following abbreviations are used in the overview table: Sl el S
SCVA | FBK | SEARCHFOR DEFINED VALUE
Abbreviation Description SETF FBK SET FLAGS
PRG Program SHBL | FBK | SHIFTBITS LEFT
FBK Function Block SHBR | FBK | SHIFTBITSRIGHT
TAB Table
YL &L Ve SUBA | FBK | SUBTRACTION 1BYTE
SPG B&R System Data SUBB | FBK | SUBTRACTION2BYTE
TOFF | FBK | OFF DELAY TIMER
TOND | FBK | ONDELAYTIMER
UTILITY VINT | FBK | VALUE INTEGRATOR AND FILTER
womn | = || cosmenimm VSEL | FBK | SELECT2BYTEVALUE
ADDB | FBK | ADDITION2BYTE
g | =z | unesEse R e s DRTE | TAB | EVENT DEFINITION TABLE FOR DRUM EVENT TIMER
e | me | svesresswmen s DRTO | TAB | OUTPUT TABLE FOR DRUM EVENT TIMER
| e | comErmrsTomm DRTT | TAB | TIME DEFINITION TABLE FOR DRUM EVENT TIMER
mn | e | conmremmy e s DTOT | TAB | DEFINITION DATA TABLE FOR DTAO
aw || e | conErem ey FIOT | TAB | DATATABLE FOR FIOM, FIOR
aer | e | mexamsmmeresE SEQT | TAB | CONFIGURATION DATA TABLE FOR ETSF
o | ek | UPDOWN COUNTER WITH LIMIT TUN | TAB | CONFIGURATION DATA TABLE FOR ALIN
CMPH | FBK | COMPARE 2BYTE VALUES INC. HYSTERESIS TSCL | TAB | CONFIGURATION DATA TABLE FOR SCAL
CMPW | FBK | COMPARE 2BYTE VALUES
CNTR | FBK | UP/DOWN COUNTER
COMA | FBK | COMMUNICATION PLC —MCO HARDWARE
COMC | FBK | COMMUNICATION PLC—MAESTRO/MCO mn | s | avesiamsm
CRRT [ FBK™{ -~ COMRARE REGISTER TABLE ANB | FBK | ANALOGINPUT PES2 & PE42
DERE | MFBKES SDEFINEFLAGS ANC | FBK | ANALOGINPUT PES3
DFPP | FBK | DIAGNOSTIC FUNCTIONS OF PP40/ 1 e | m | sesneurem
DR || (R || IRIENZENIEY 1 ENIE ANE | FBK | ANALOGINPUTFORPE16
DI || IREX || DWEIENSEIEY2ENmE ANF | FBK | ANALOGINPUT PES2 &PE42 (12BIT)
DIVC | FBK | DIVISION4BYTE/2BYTE o | me || svsesiermes
DIRET || A | (RO AT AER ANH | FBK | ANALOG INPUT MINI PES2 (16 BIT)
DTAL | FBK | DATATABLE ADDRESS &LENGTH ANJ | FBK | ANALOGINPUT COMPACT CONTROL
DTAO | FBK | DATEAND TIME ASCII OUTPUT o || e || smesemmemn
DTBI | FBK | DATEAND TIME BINARY INPUT o || e || sseammnmomamas
ETSF | FBK | EVENT/TIME SEQUENCE FUNCTION AOTC | FBK | ANALOGOUTPUTPEA.(12BIT)
FIOR | FBK | RINGBUFFER FORREGISTER TABLE AOTD | FBK | ANALOG OUTPUT PAB! (128
FPRG | FBK | TRANSFERPROGRAM/SYSTEM TO FP128 OR FP384 vz | me | seseumreme
GRRMA | B RERSSHRECIRESTORERETRIEVE AOTF | FBK | ANALOG OUTPUT COMPACT CONTROL
FEGR || R || FIRSTSE(ER. S Vil CLCK | FBK | REALTIME CLOCK FOR PRTAPRTS
GETR | FBK | GETDATABLOCK FROM REGISTER TABLE an | mex || conrmmesuEmsmRa
RRIEL || e e O SALEETRIR CMDB | FBK | COUNTER MODULE DRIVERB
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DINA FBK DIGITAL INPUT FOR E243 MCMP FBK COMPARE OPERAND 1 WITH OPERAND 2
DOUA FBK DIGITAL OUTPUT FOR A244 MCOoP FBK COPY OPERAND 1 TO OPERAND 2
DOUB FBK CYCLIC PULSE GENERATOR FOR PM88 MDIV FBK DIVISION FLOATING POINT
DOUC FBK DIGITAL OUTPUT COMPACT CONTROL FOR RELAY EXPANSION CARD MEXG FBK EXCHANGE OPERAND 1 WITH OPERAND 2
PMV4 FBK PROPORTIONAL SOLENOID MODULE CONTROL PMV4 MHIL FBK HIGH LIMIT OF OPERAND 1
PWPA FBK ULTRASONIC TRANSDUCER IF.(PWP4/ 1 CHANNEL) MLOL FBK LOW LIMIT OF OPERAND 1
PWPB FBK ULTRASONIC TRANSDUCER IF./ SW-LIMIT SWITCH MMUL FBK MULTIPLICATION FLOATING POINT
TINA FBK TEMPERATURE INPUT PT41 MSGN FBK CHANGE SIGN OF OPERAND 1
TINB FBK TEMPERATURE INPUT PT81 MSQR FBK SQUARE ROOT FLOATING POINT
TINC FBK TEMPERATURE INPUT PTES (NiCrNi - TYPE K) MSUB FBK SUBTRACTION FLOATING POINT
TIND FBK TEMPERATURE INPUT PTE8 (FeCuNi- TYPE L & J) RFM1 FBK RECALL MEMORY 1 TO OPERAND 2
TINE FBK TEMPERATURE INPUT PTA2 RFM2 FBK RECALL MEMORY 2 TO OPERAND 2
TINF FBK TEMPERATURE INPUT PTE6 RFM3 FBK RECALL MEMORY 3 TO OPERAND 2
TING FBK TEMPERATURE INPUT PTE8 KTY 10 ELEMENTS SAL FBK STORE ABSOLUTE LONG
SAW FBK STORE ABSOLUTE WORD
AITC TAB INITIALIZATION DATA TABLE FOR AINC SFM1 FBK STORE OPERAND 1 TO MEMORY 1
AITE TAB INITIALIZATION DATA TABLE FOR AINE SFM2 FBK STORE OPERAND 1 TO MEMORY 2
TITF TAB INITIALIZATION DATA TABLE FOR TINF SFM3 FBK STORE OPERAND 1 TO MEMORY 3
TPMV TAB PARAMETER DATA TABLE FOR PMV4 SFX FBK STORE FLOATING POINT - OPERAND 1
SIL FBK STORE INTEGER LONG - OPERAND 1
SIW FBK STORE INTEGER WORD - OPERAND 1

OPERATING SYSTEM ROUTINES

CAF FBK CONVERT ASCII TO FLOATING POINT

CBCD FBK CONVERT TO BCD

CBIN FBK CONVERT TO BINARY

CBP FBK CONVERT BINARY TO PHYSICAL UNITS

CBPP FBK CONVERT BINARY TO PHYSICAL UNITS-PARAMETERS
CBPQ FBK CONVERT BINARY TO PHYSICAL UNITS QUICK
CFA FBK CONVERT OPERAND 1 TO ASCII

CFA0 FBK CONVERT OP1 TO ASCII (WITH LEADING ZEROS)
CFEA FBK CONVERT FLOATING EXPONENT TO ASCII

CIA FBK CONVERT INTEGER TO ASCII (NO LEADING ZEROS)
CIA0 FBK CONVERT INTEGER TO ASCII WITH LEADING ZEROS
CIM FBK CONVERT INCH TO METRIC

CcMmI FBK CONVERT METRIC TO INCH

CPB FBK CONVERT PHYSICAL UNITS TO BINARY

CPBQ FBK CONVERT PHYSICAL UNITS TO BINARY QUICK
FCLR FBK FUNCTION CLEAR MEMORY

FCOP FBK FUNCTION COPY

FM2B FBK FUNCTION MULTIPLY 2 BYTE BY 2 BYTE

FM3B FBK FUNCTION MULTIPLY 3 BYTE BY 2 BYTE

FM4B FBK FUNCTION MULTIPLY 4 BYTE BY 2 BYTE

FSMB FBK FUNCTION SET MEMORY BYTE

FSMW FBK FUNCTION SET MEMORY WORD

LAL1 FBK LOAD ABSOLUTE LONG TO OPERAND 1

LAL2 FBK LOAD ABSOLUTE LONG TO OPERAND 2

LAW1 FBK LOAD ABSOLUTE WORD TO OPERAND 1

LAW2 FBK LOAD ABSOLUTE WORD TO OPERAND 2

LF1 FBK LOAD FLOATING POINT INTO OP1

LF2 FBK LOAD FLOATING POINT INTO OP2

LIL1 FBK LOAD INTEGER LONG INTO OP1

LIL2 FBK LOAD INTEGER LONG INTO OP2

LIw1 FBK LOAD INTEGER WORD INTO OP1

Liw2 FBK LOAD INTEGER WORD INTO OP2

MADD FBK ADDITION FLOATING POINT
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STANDARD SOFTWARE PACKAGE 2

The standard software package 2 contains package 1 and standard software
for:

- Operator Panels

- Printers

- BRMEC Mass Storage Device

- Operator Terminals (PROVIT 600 and 700)

ORDER DATA

Standard software package 2, standard utility programs (comparators, counters, timers, system
functions, number conversions, analog I/O module operation, arithmetic programs etc.), control
of operator panels, printers, BRMEC and PROVIT.

3.5 " Diskette(s)

German
English

SWSPSSTD02-0
SWPLCSTD02-0

STANDARD SOFTWARE FOR OPERATOR PANELS
a. Driver Function Blocks and Configuration Tables

A driver function block and a configuration data table is required for each
operator panel:

OPIA FBK PANEL INTERFACE DRIVER A (PATA)

OPIB FBK PANEL INTERFACE DRIVER B (PIF1, PIF3)

OPIC FBK PANEL INTERFACE DRIVER C (CP32 INTERFACE)
OPID FBK PANEL INTERFACE DRIVER D (PIF1, PIFA)

OPIE FBK PANEL INTERFACE DRIVER E (CP32 INTERFACE)
OPIF FBK PANEL INTERFACE DRIVER F (CP70, PP60, NTCP6#)
OPIG FBK PANEL INTERFACE DRIVER G (CP70, PP60, NTCP6#)
OPTA TAB KEY DECODER TABLE FOR MINICONTROL PANEL
OPTB TAB KEY DECODER TABLE FOR BRRT360

The driver function block initializes the interface, defines the data protocol
between the PLC and the operator panel, receives the key codes and sends the
issued characters to the operator panel. The key codes are defined in the
configuration data table.
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The driver function block and the configuration data table used depends on
which operator panel and which interface module is being utilized:

Operator Configuration
Panel Module / Controller Driver FBK Table
MINICONTROL MCPATA-0 OPIA OPTA
Panels Compact Control
BRRT360 MDPIF1-0, ECPIF3-0, OPIB OPTB
MCPIFA-0
CP32 OPIC OPTB
M2NTCP63-0, M2NTCP64-0, OPIF OPTB
M2PSCP65-0, ECPP60-01,
ECCP70-01
M2NTCP63-0, M2NTCP64-0, OPIG OPTB

M2PSCP65-0, ECPP60-01,
ECCP70-01

INIT TONE

b. Message Display

The following software is required to display messages on an operator panel:

OPDM FBK MESSAGE DISPLAY
OPKS FBK KEY SELECTOR AND DECODER
OPTM TAB MESSAGE DEFINITION DATA TABLE

The OPDM function block is used to display messages on the operator panel.
The message text is entered in the OPTM table. The message display can be
controlled by keys or PLC internal memory locations.

Since the OPDM function block is independent from the operator panel being
used but the individual panels have different keyboards, the keyboard has to be
selected previously with the OPKS function block.

Diagram:

KEY SELECTOR
AND DECODER

DISPLAY
MESSAGE

XEY SELECTOR DisPLAY
AND DECODER NEssAGe

PRl Pr— S -
:> == :> —MaeR xR |1
i s

1w acme 1 A1) 2—| et
o

Key Codes from
Driver Function Block

1—{ease woweR [—1 R 2—| s

Messsage Defiion
D Tl for OPDM

MESSAGE
DEFINITION

L —
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Diagram:
c. Display Process Variables T3H -4 IEG F
Wlth MeSSage KEY SELECTOR DIPLAY MESSAGE AND INPUT
AND DECODER INITIALIZE INPUT FIELD NUMERICAL
The following software components are required when displaying a process e o
variable with message on the operator panel: oy oot S PrP— i—fovae om0 —Jovae oow
';'S% Dome; k,::> ::‘UE ,:> o ‘Wm eRvor [—1 ,:> i—coe  emror [—1
-unction Bloc el 1—{we OATA [—2.

OPDV | FBK | DISPLAY PROCESS VARIABLE WITH MESSAGE b giecs e e R

OPKS | FBK | KEYBOARD SELECTOR AND DECODER e

OPTM | TAB MESSAGE DEFINITION DATA TABLE FORVAT DEFINITION |t wsroies | MESSAGE DEFINITION

FOR INPUT FIELD | crio gy | |G DATA TABLE

OPTV | TAB VALUE DEFINITION DATA TABLE
The OPDV function block displays a process variable with message on the
operator panel (e.g. "PRINT =100.0"). The message textis entered in the OPTM
table, the data format for the value to be displayed (number of digits, position of
the decimal points) is specified in the OPTV table. The value / message display
can be controlled by keys or from an internal PLC memory location. STANDARD SOFTWARE FOR PRINTER CONTROL
Since the OPDV function block is independent from the operator panel being The standard function block used fro printer control contains the following
used butthe individual panels have different keyboards, the keyboard has to be functions:

selected previously with the OPKS function block.

- Initialization of the Printer Interface

- Header Definition

- Printing Messages

- Printing Messages with Process Variables
- Printing Reports

- Printing Event Protocols

Schematic:

KEY SELECTOR DISPLAY PROCESS
AND DECODER VARIABLE WITH MESSAGE

KEY SELECTOR DisPLAY
'AND DECODER VALLE

a. Initialization, Header

AR ':> e |:> = =
B SO ke Adriver function block is used to initialize the interface between the PLC and the
e or1 2| printer. The baudrate, data format and header are defined in the configuration
table:

FORMAT
DEFINITIION FOR
DISPLAY VALUES

MESSAGE
DEFINITION PRNA FBK PRINTER DRIVER A (PIF3 - CENTRONICS)

DATA TABLE

PRNB FBK PRINTER DRIVER B (PIFA/PIF1/PIF3) HW HS
PRND FBK PRINTER DRIVER D (PIFA/PIF1/PIF3) SW HS
PRNF FBK PRINTER DRIVER F (NTCP6#/CP70/PP60) HW HS
PRNG FBK PRINTER DRIVER G (NTCP6#/CP70/PP60) SW HS

Vae Deiton
Oaa Tl fr OPDV.

d. Value Input with Message = SETPOINT 1273 PRTI | TAB | PRINTERDEFINITION DATATABLE
PRTM | TAB | MESSAGE DATATABLE

The following software components are required to display value inputs with The driver function block used depends on the interface module and the type of

message: handshake (hardware or software handshake):
OPIN FBK INPUT NUMERICAL Module Interface PLC System /Rack Handshake Driver FBK
OPIO FBK INPUT OPEN ECPIF3-0 CENTRONICS MULTI, MIDI, M264 Hardware PRNA
OPKS | FBK | KEYBOARD SELECTOR AND DECODER MCPIFA-2 RS232 MINICONTROL Hardware PRNB
MDPIF1-0, RS232 MULTI, MIDI, M264 Hardware PRNB
ECPIF3-0
OPTI TAB | VALUE INPUT DEFINITION DATA TABLE MCPIFA-2 RS232 MINICONTROL Software PRND
OPTM | TAB | MESSAGE DEFINITION DATA TABLE MDPIF1-0, RS232 MULTI, MIDI, M264 Software PRND
ECPIF3-0
The OPIO function block displays a message on the operator panel (e.g. M2NTCP63-0, RS232 M264 Hardware PRNF
"VALUE =") and initializes the inputfield. The message text entered inthe OPTM M2NTCP64-0,
datatable, the data format for the entry (number of digits, position of the decimal '\E"égﬁgggi'o'

points) is defined in the OPTI table. Processing characters entered from the
keyboard is carried out by the OPIN function block, i.e. updating the displayed ECCP70-01, RS232 MULTI, MIDI Hardware PRNF

value when a key is pressed and checking high and low limits etc. SRR
M2NTCP63-0, RS232 M264 Software PRNG

Since the OPIN function block is independent from the operator panel being M2NTCP64-0,

L B M2PSCP65-0,

used butthe individual panels have different keyboards, the keyboard has to be ECPP60-01

selected previously with the OPKS function block.
ECCP70-01, RS232 MULTI, MIDI Software PRNG
ECPP60-01
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b. Header

Aheader can be defined inthe PRTI table thatis connected to the driver function
block and will be printed on at the beginning of each page. Two variables can
be defined for the header:

?P ... Prints the page number in the desired position
?D ... Prints the date and time in the desired position
Example:

EXTRUDER PLANT B AREA 1 18.05.1995
STATUS REPORT PAGE 14

c. Printing Messages

All message text to be printed is defined in the PRTM data table which is
connected to the driver function block. e.g.:

000

001 *

002

003 * Message must be terminated with < 000 >.

004 * The data table can contain up to 100 messages.

005 * The length of the individual messages can may very.

006 * control Characters: LF .. 10 Line Feed
*

PRINTER FUNCTION BLOCKS - MESSAGE DEFINITION TABLE

007 FF ... 12 Form Feed

008 * CR ... 13 Carriage Return
009

010 *

011 'EMERGENCY HALT PERFORMED !,13,10,000,
012 'END LIMIT A DEFECTIVE !',13,10,000,

013 'END LIMIT B DEFECTIVE !",13,10,000,

014 'TEMPERATURE IN VAT 1:',000,

015 ' DEGREE C',13,10,000,

016 'PRESSURE 1 TOO HIGH !",13,10,000,

017 'PRESSURE 2 TOO HIGH !",13,10,000,

018 'USER INITIALIZATION !",13,10,000,

019  'INITIALIZATION DONE !',13,10,000,

020 *

021

* Message #1
* Message #2
* Message #3
* Message #4

* Message #5

* Message #6

* Message #7
* Message #8
* Message #9

Messages are printed with the PRNM function block. The number of the
message to be printed is connected to the function block. e.g. Message 3 and
Message 8:

EXTRUDER PLANT B AREA 1 18.05.1995
STATUS REPORT PAGE 14

END LIMIT A DEFECTIVE !
INITIALIZATION DONE !

d. Printing Messages with Process Variables

Messaged defined in the PRTM data table are printed together with process
variables by means of the PRNV function block. The data format for the process
variables to be printed (number of characters, source address) is defined in the
PRTYV value definition data table.

Example If a maximum value is exceeded, the following message will be
printed:

Temperature in VAT 1 too high: +xxx.x degrees C

In this case "+xxx.x" is the format for the process variable (four
characters, a decimal point, subject to preceding sign). The
value comes from registers R 0200 and R 0201.
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An entry with the following data is required in the PRTV value definition data
table:

a b ¢ d e f

\\A\{ /

004,003,0200,-','S',4,1,005,

Number of the message that should be printed before the process variables
Number of spaces between message and process variable

.. Source address of the process variables (offset to R 0000)

. With/without preceding sign: '+' without, *-' with

Source data format: 'S' short (2 Byte), 'L' long (4 Byte)

Number of digits without preceding sign and decimal point

Number of digits after the decimal point

Number of the message that is printed after the process variable

SKQ "o Q0T

The output looks like this:

18.05.1995

EXTRUDER PLANT B AREA 1
STATUS REPORT PAGE 14

TEMPERATURE IN VAT 1: 125.7 DEGREES C

e. Report Output

A report can be printed using the PRNR function block. A report is an
arrangement of messages and process variables. The individual process
variables are entered in the PRTV value definition data table and the message
text in the PRTM message definition data table. The report format is defined in
the PRTR datatable. The reporttable utilizes a simple language interpreter with
the following commands:

'M',001,000, 'M" ... Instruction code "print message"
001 ... Number of the message (defined in PRTM)
000 ... Space character (always 0)

'X',080,'-', X' ... Instruction code "repeat character"
080 ... Number of repetitions
' ... Character to be printed

'V',001,000, V' ... Instruction code "print message with process variable"
001 ... Number of the process variable (defined in PRTV)
000 ... Space character (always 0)

Example The following report is to be printed:

Pressure 2.04 bar

O o)
1
1 1
1 1
o ! Report VAT 1 - VAT 4 1O
1 1
o VAT 1 Temperature 835 degrees C e}
1
1 Pressure 175 bar 1
L 1o
1 vaT2 Temperature  97.3 degrees C '
o! Pressure 154 bar "o
o! VAT 3 Temperature 88.4 degrees C )
! Pressure 1.69 bar !
1 1
© 1 vaT4 Temperature 910 degrees C ! o
1 1
o ‘o
1 1
1 1
(o] e
1 1
1

i
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The following message text is to be defined in the PRTM message data table: The following printout could be made:
001 13,10,000, * Message #1
002 * Report VAT 1 - VAT 4',13,10,000, * Message #2
003 'VAT1 Temperature',000, * Message #3 MAIN VALVE OPENED
004 'VAT 2 Temperature',000, * Message #4 IN VALVE K1 OPENED
005 'VAT 3 Temperature',000, * Message #5 3%&%&5&%&2@%@
006 'VAT 4 Temperature',000, * Message #6 Emggggmg 523?0%@?5%”
007 * Pressure’,000, * Message #7 MAIN VALVE CLOSED
008 ' degrees C',13,10,000, * Message #8
009 ' bar',13,10,000, * Message #9

The process variables come from the following registers:

Temperature VAT 1 R 0100, R 0101

Pressure VAT 1 R 0102, R 0103

Temperature VAT 2 R 0104, R 0105

Pressure VAT 2 R 0106, R 0107 STANDARD SOFTWARE FOR BRMEC MASS MEMORY

Temperature VAT 3 R 0108, R 0109

Pressure VAT 3 R 0110, R 0111 The BRMEC mass memory is an independent system for saving data on
Temperature VAT 4 R 0112, R 0113 interchangeable memory cards with a capacity of 8 KBytes to 512 KBytes.
Pressure VAT 4 R 0114, R 0115

The 8 process variables are defined in the PRTV value definition data table:

No. of message before process variable —

Number of spaces after message
Source address (offset to R 0000)

With / without preceding sign (+ ... without) Err RT1 RT2 Busy WP CA
Short/Long (2 or 4 byte) ° ° ° ° ° °
Total number of digits (without decimal point)
Number of digits after the decimal point :
—— No. of messages after the process variable pc
| o
1 003,003,0100,+,'S'3,1, * Temperature VAT 1
002 007,003,0102," * Pressure VAT 1 QB
003 004,003,0104," * Temperature VAT 2
004 007,003,0106," * Pressure VAT 2
005 005,003,0108," * Temperature VAT 3
006 007,003,0110," * Pressure VAT 3
007 006,003,0112," * Temperature VAT 4 L
008 007,003,0114," * Pressure VAT 4 <

The report format is specified in the PRTR data table:
The BRMEC mass memory communicates with the PLC or a printer via two

001 'M',001,000, * message #1 (CR-LF) serialinterfaces. One of the two interfacesis a network capable RS485 interface
0o QX D00 " frint character = 60 times with which the BRMEC can be connected to a B&R MININET network (also see
003 'M',001,000, * message #1 (CR-LF) v

004 'M',002,000, * message #2 ("Report VAT 1 - VAT 4') Section C5 "B&R MININET").

005 'X',060,=", * print character '=' 60 times

006 'V',001,000, * process variable 1 (VAT 1 temperature) ) . ) .

007 'V'.002.000, * process variable 2 (VAT 1 pressure) The following function blocks and configuration tables are used for software
008 ‘X' * print character '=' 60 times operation:

009 'V * process variable 3 (VAT 2 temperature)

010 * * process variable 4 (VAT 2 pressure)

011 * print character '=' 60 times

012 'V,005,000, * process variable 5 (VAT 3 temperature)

013 V006,000, * process variable 6 (VAT 3 pressure) MCDA | FBK | MEMORY CARD DRIVER A (PIF1,PIF3,..)
o G B s MCDB | FBK | MEMORY CARD DRIVER B (CP32)

015 * process variable 7 (VAT 4 temperature)
016  process variable 8 (VAT 4 pressure) MCDC | FBK | MEMORY CARD DRIVER C (CP70,PP60,NTCP6#)

017 ‘X' * print character '=' 60 times

TMCD TAB DEFINITION TABLE FOR BRMEC DRIVER

f.  EventLogging

Simple event logging can be carried out with the PRNS function block. The
function block monitors up to 16 memory locations and prints a corresponding
message with each status change. The textto be printed is defined inthe PRTS

data table.

Example The 8 valves are to be monitored. Changes are to be
logged. The message text is entered in the PRTS data
table:

001 024, * Length of the message text
002 'OPENED ', * Text for status change 0 - 1
003 'CLOSED ', * Text for status change 1 - 0
004 'MAIN VALVE ' * Message text 1

005 'INVALVEK1 ' * Message text 2

006 'OUT VALVEK1 ' * Message text 3

007 'INVALVEK2 ' * Message text 4

008 'OUT VALVEK2 ' * Message text 5

009 'EMERGENCY VALVEA ' * Message text 6

010 'EMERGENCY VALVEB ' * Message text 7

011 'EMERGENCY VALVEC ' * Message text 8
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STANDARD SOFTWARE FOR PROVIT TERMINALS

The standard software supports PROVIT 600, PROVIT 700 terminals and the
operator panel BRRTEL45.

Driver Function Block

A driver function block is required for each terminal:

PRDB FBK PROVIT DRIVER B (PIFA,PIF1,PIF3)

PRDC FBK PROVIT DRIVER C (CP70,PP60,NTCP6#)

PRDF FBK PROVIT DRIVER F (PP60)

PVTC TAB KEY DECODER TABLE FOR BRRTEL45 PANEL

These driver function blocks initialize the interface, define the data protocol
between PLC and terminal, receive key codes and send the issued characters
to the terminal.

The driver function block required depends on the interface module used:

Module PLC System /Rack Driver FBK
MCPIFA-2 MINICONTROL PRDB
MDPIF1-0, ECPIF3-0 MULTI, MIDI, M264 PRDB
ECPP60-01 MULTI, MIDI PRDC
NTCP63-0, NTCP64-0, M264 PRDC
PSCP65-0

ECCP70-01 MULTI, MIDI PRDC
ECPP60-01 MULTI, MIDI PRDF

Other Function Blocks

The PRVT function block is used for the communication between the parallel
processor and CPU if the PROVIT terminal is to be operated by a parallel
processor.

Ascreenis selected with the PRVS function block and displayed with the PRVR
function block.

PRVR FBK PROVIT SCREEN DRIVER
PRVS FBK PROVIT SCREEN SELECTION
PRVT FBK PROVIT TRANSFER CPU - PPU

Configuration Data Table

Screen masks, input and display fields and key functions are defined with the
configuration table PRTD, PRTI, PRTK, PRTM and PRTT:

PVTD TAB OUTPUT VALUE DATA TABLE

PVTI TAB INPUT VALUE DATA TABLE

PVTK TAB KEY DEFINITION DATA TABLE
PVTM TAB DATA TABLE FOR SCREEN MASKS
PVTT TAB MESSAGE DATA TABLE

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95
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STANDARD SOFTWARE PACKAGE 3

Standard software package 3 contains package 1 and standard software for PID
loop control applications.

ORDER DATA

Standard software package 3, standard utility programs (comparators, counters, timers, system
functions, number conversions, analog 1/0 modules operations, arithmetic programs etc.),
Standard software for PID loop control applications.

3.5 "-Diskette(s)
German SWSPSPID01-0
English SWPLCPID01-0

Standard software package 3 contains the following components in addition to
package 1:

PID Loop Controller
LAPP_P60 | PRG | PIDALGORITHMS FOR PP60 (32 CONTROLLERS)
LceL FBK | PIDLOOP CONFIGURATION FOR CP/PLC
Lcpc FBK | PIDLOOP CONFIGURATION FOR PP/PCS
LCPL FBK | PIDLOOP CONFIGURATION FOR PP/PLC
LECL FBK | PIDLOOP EXT I/O DEFINITION FOR CP/PLC
LEPC FBK | PIDLOOP EXT I/O DEFINITION FOR PP/PCS
LEPL FBK | PIDLOOP EXT I/O DEFINITION FOR PP/PLC (PP60)
LicL FBK | PIDLOOP /0 DEFINITION FOR CP/PLC
LIPC FBK | PIDLOOP /O DEFINITION FOR PP/PCS
LIPL FBK | PIDLOOP I/0 DEFINITION FOR PP/PLC (PP60)
LPCL FBK | PIDLOOP PARAMETER DEFINITION FOR CP/PLC
LPPL FBK | PIDLOOP PARAMETER DEFINITION FOR PP/PLC (PP60)
LSCP FBK PID LOOP SELECTOR FOR CP
LSPP FBK | PIDLOOP SELECTOR FOR PP (PP60)
LPAD TAB | RACKASSIGNMENT FOR LOOP PP
LPAR TAB | PARAMETER DATA TABLE FOR PID LOOP

Adetailed description of the PID loop controller software can be found in Section
A9 "PID Loop Controller".
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STANDARD SOFTWARE PACKAGE 4

Standard software package 4 contains package 1 and standard software for
positioning applications.

ORDER DATA

Standard software package 4, standard utility programs (comparators, counters, timers, system
functions, number conversions, analog /O module operations, arithmetic programs etc.),
Standard software for positioning applications.

3.5" Diskette(s)

SWSPSPOS01-0
SWPLCPOS01-0

German
English

Standard software package 4 contains the following components in addition to
package 1:

POSITIONING (without PNC8)

CNRC FBK POSITIONING WITH EXTERNAL ACTUAL POSITION

PNRA FBK VARIABLE SPEED POSITIONING FOR PNC1

PNRC FBK VARIABLE SPEED POSITIONING FOR PNC3 AND PNC4

PNSA FBK POSITIONING PNC1 FOR DUAL SPEED SYSTEMS

PNSC FBK POSITIONING PNC3, PNC4 FOR DUAL SPEED SYSTEMS
PSA2 FBK DRIVER FOR STEPPER MOTOR PSA2

PAOU TAB ACCELERATION PROFILE DEFINITION TABLE

PDRA TAB PARAMETER TABLE FOR RAMP POSITIONING PNC3, PNC4
PDSA TAB PARAMETER TABLE FOR DUAL SPEED POSITIONING PNC3, PNC4
PSPR TAB CONFIG TABLE SET POINTS FOR RAMP POSITIONING

PSPS TAB CONFIG TABLE SET POINTS FOR DUAL SPEED POSITIONING
PSTD TAB PARAMETER TABLE FOR STEPPER MOTOR (FBK PSA2)
PSTP TAB CONFIG TABLE FOR STEPPER MOTOR (FBK PSA2)

Also see Section A8 "Positioning".
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POSITIONING - PNC8 SOFTWARE

PNCSTEST
PDLB_SIM

PNC82RMP
PNC82PIL
PNC82LIP

DL8A
DL8B
FDLC
IN8A
PNRD
PNSD

ID8A
PAOD

PDLA

PDLB

PDRD
PDSD
PSRD

PSSD

PDLA

PDLB

PAODXXYY

PDLAXXYY

PDLBXXYY

PRG
PRG

PRG
PRG
PRG

FBK
FBK
FBK
FBK
FBK
FBK

TAB
TAB

TAB

TAB

TAB
TAB
TAB

TAB

MSL

MSL

SPG

SPG

SPG

TEST PROGRAM WITH ALL PNC8 OPERATING SYSTEM FUNCTIONS

SIMULATION OF THE SW ,PNC8-1: DUAL SPEED POSITIONING WITH
APNC8-2

USE OF SW, PNC8-2: VARIABLE SPEED POSITIONING (RAMP POS.)
USE OF SW, PNC8-2: POSITIONING WITH PI LOOP CONTROLLER

USE OF SW, PNC8-2: POSITIONING WITH PI LOOP CONTROLLER:
SIMULTANEOUS MOVEMENT OF TWO AXES IN MANUAL AND
AUTOMATIC (LINEAR INTERPOLATION)

DOWNLOAD CPU -> PNC8

DOWNLOAD FPROM -> PNC8

WORKING WITH THE PNC8 DOWNLOAD PROGRAM DLPC
INITIALIZATION OF THE PNC8 MODULES

VARIABLE SPEED POSITIONING FOR PNC8-2

DUAL SPEED POSITIONING FOR PNC8-1

DEFTAB FOR FBK IN8A

DATA TABLE WITH ACCELERATION AND DECELERATION CURVE
WITH PNC8-2

DATA TABLE WITH DOWNLOAD PROGRAM OPCODE FOR RAMP
POSITIONING WITH PNC8-2

DATA TABLE WITH DOWNLOAD PROGRAM OPCODE FOR DUAL
SPEED POSITIONING WITH PNC8-1

DEFTAB FOR FBK PNRD
DEFTAB FOR FBK PNSD

DATA TABLE WITH DESIRED POSITIONS FOR VARIABLE SPEED
POSITIONING WITH PNC8-2

DATA TABLE WITH DESIRED POSITIONS FOR DUAL SPEED
POSITIONING WITH PNC8-1

DOWNLOAD PROGRAM FOR VARIABLE SPEED POSITIONING WITH
PNC8-2 (PC80 MODE)

DOWNLOAD PROGRAM FOR DUAL SPEED POSITIONING WITH
PNC8-1 (PC80 MODE)

B&R SYSTEM FILE CONTAINING THE ACCELERATION AND
DECELERATION CURVE FOR VARIABLE SPEED POSITIONING WITH
PNCB8-2 VERSION XX.YY

B&R SYSTEM FILE CONTAINING THE OPCODE OF THE DOWNLOAD
PROGRAM FOR VARIABLE SPEED POSITIONING WITH PNC8-2
VERSION XX.YY

B&R SYSTEM FILE CONTAINING THE OPCODE OF THE DOWNLOAD
PROGRAM FOR DUAL SPEED POSITIONING WITH PNC8-1 VERSION
XX.YY

Also see Section A8 "Positioning".
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STANDARD SOFTWARE PACKAGE 5

Standard software package 5 contains the package 1 and additional software
for the B&R MININET PLC network.

ORDER DATA

Standard software package 5, standard utility programs (comparators, counters, timers, system
functions, number conversions, analog /0O module operation, arithmetic programs etc.), standard

software for the B&R MININET PLC network.

3.5" Diskette(s)

German SWSPSCOM01-0
English SWPLCCOMO01-0

Standard software package 5 contains the following components in addition to
package 1:

B&R MININET

DFMN FBK NETWORK ADAPTER B&R MININET

MCOA | FBK MODEM CONNECTION FOR B&R MININET TYPE A
MCOB FBK MODEM CONNECTION FOR B&R MININET TYPE B
MDSA FBK B&R MININET/PLC - SLAVE A (PIFA/PIF1/PIF3)

MDSB FBK B&R MININET/PLC - SLAVE B (CP32)

MDSC FBK B&R MININET/PLC - SLAVE C (CP70/PP60/NTCP6#)
MSSA FBK B&R MININET/SPOIO - SLAVE A (PIFA/PIF1/PIF3)

MSSB FBK B&R MININET/SPOIO - SLAVE B (CP32)

MSSC FBK B&R MININET/SPOIO - SLAVE C (CP70/PP60/NTCPG6#)
NDMA FBK B&R MININET - MASTER DRIVER A (PIFA/PIF1/PIF3)
NDMB FBK B&R MININET - MASTER DRIVER B (CP32)

NDMC FBK B&R MININET - MASTER DRIVER C (CP70/PP60/NTCP6#)
NDSA FBK B&R MININET - MASTER DRIVER A (PIFA/PIF1/PIF3)
NDSB FBK B&R MININET - MASTER DRIVER B (CP32)

NDSC FBK B&R MININET - MASTER DRIVER C (CP70/PP60/NTCP6#)
NMCD FBK DRIVER FOR BRMEC MASS MEMORY

NPLM FBK B&R MININET - MASTER PLC

NPLS FBK B&R MININET - SLAVE PLC

NSPO FBK B&R MININET - SLAVE SPOIO PLC

TPLC TAB CONFIGURATION DATA TABLE FOR FBK NPLM

A detailed description of the B&R MININET PLC network can be found in
Section C5 "B&R MININET".
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GENERAL INFORMATION

Awide variety of positioning systems is available today in practically every field
of technology. Positioning systems in manufacturing are used for tasks such as
material processing, handling, transport, assembly and component mounting.
This section provides information that will make it easier to select a positioning
method and determine the proper configuration. The special characteristics of
various systems as well as the basics of control technology are discussed. The
solutions offered by B&R are characterized by technical excellence and user
friendliness for almost every type of positioning task.

SHORT DESCRIPTION OF POSITIONING METHODS

START/STOP POSITIONING

Thisinaninexpensive positioning method whichis only able to travel at constant
speeds. Positioning is started and stopped by switching the motor voltage on or
off.

DUAL SPEED POSITIONING

A motor with two different speeds is used for this type of positioning. Movements
are made at a high working speed and slowed to a search speed just before
reachingthe target position. The accuracy of this method of positioning is a great
improvement over the start/stop method.

STEPPER MOTOR POSITIONING

The stepper motor rotates by a certain defined angle with every control pulse.
By defining an adequate step sequence, the stepper motor can be accelerated
and decelerated without losing any steps. B&R offers power units and stepper
motor controller modules for all PLC systems.

POSITION DEPENDENT SPEED CONTROL

The set value for positioning speed is determined from the difference between
the setand the actual position. Adjustable stepless drives, especially asynchro-
nous motors with frequency converters are applied in these systems.

CONTROL LOOP WITH PRECEDING SETPOINT GENERATOR

This method guarantees a precisely defined speed profile and an exact
reproducible target position. The B&R MAC1 positioning module calculates the
best movement profile and continuously compares the set and actual positions
making the necessary corrections along the way. The drive used is a highly
dynamic servo motor.

REQUIRED SYSTEM COMPONENTS

Feedback signals

Limit Switches Signal Control Motor
Method Encoders Processing Output Control Drive
End Switch Digital Inp.
Start/Stop - - Digital Out. Relay DC Motor,
Method Encoder Analog Inp. Asynchronous Motor
Counter Input
End Switch Digital Inp.
Dual Speed - - Digital Out. Relay DC Motor,
Positioning Encoder Analog Inp. Asynchronous Motor
Counter Inp.

Stepper Motor Not Not Digital Out. Power Stepper Motor
Positioning required required Electronic

Frequ. Conv. Asynchronous Motor
Position Dependent Analog Inp. - -
Speed Control Encoder Counter Inp. Analog Out. Async. Servo Motor

Serial Inp. Servo Amp. Sync. Servo Motor
DC Servo Motor

Loop Controller Analog Inp. Async. Servo Motor
with Preceding Encoder Counter Inp. Analog Out. Servo Amp. Sync. Servo Motor
Setpoint Generator Serial Inp. DC Servo Motor

190

GENERAL INFORMATION, POSITIONING METHODS,
| SYSTEM COMPONENTS, POSITION DETECTION

PLC-SYSTEMS
POSITIONING

FEEDBACK SIGNALS (POSITION DETECTION)

END SWITCHES AND LIGHT BARRIERS

Reaction Protection Ext. Supply
Device Durability Time (e.g. Dust) Required Characteristics
Mechanical Medium <10 msec. Low No Contact element activated
End Switch with tappets, roller switches
or swivel levers
Magnet Switch High <1msec. Medium No Non-contactactivation
with permanent magnets
Inductive Very High <1msec. High Yes Non-contactactivation
Proximity Switch with conductive material
(e.g. Iron, Nonferrous Metal, ...)
Capacitive Very High <1msec. High Yes Non-contactactivation
Proximity Switch with electrically polarizable
and conductive materials
(Wood, Plastics, Glass, Iron)
One Way Very High <1 msec. Low Yes Light beam between light
Light Barrier to High transmitter and receiver
isinterrupted
Reflection Very High <1 msec. Low Yes Lightis reflected back to
Light Barrier to High acombined
transmitter/receiver
Reflection Very High <1msec. Low Yes Light s reflected from
Light Sensor to High the work piece itself back

to the transmitter/receiver

INCREMENTAL AND ABSOLUTE ENCODERS

B&R supports a large variety of devices for length and angle measurement. To
follow is a list of common encoders and operational details. The most common
devices have proven to be optical rotational, linear and phase encoders.

Device
(other common Physical Scanning Signal Method of
names) Unit Method F ing Cl
Rotational Pulse Encoder Optical High accuracy,
(Angular step encoder, Angle Capacitive Digital incremental Medium
Incremental encoder, Inductive resolution
Rotational encoder)
Linear Encoder Length Optical Digital Incremental High accuracy,
(Lined rule) Capacitive Medium
Inductive resolution
AngularEncoder High accuracy,
(Absolute encoder, Angle Optical Digital Absolute Medium
Absolute rotational encoder) resolution
Robust, Medium
Resolver Angle Inductive Analog Cyclic, accuracy, High
Absolute resolution
Potentiometer Angle Mechanical Analog Absolute Low
accuracy
Differential Length Inductive Analog Absolute Short
Transformer distances
Laser Length Optical Digital Incremental High
Interferometer resolution
Ultrasonic Length Acoustic Analog Absolute Robust, Medium
Transducer Accuracy

Rotational Pulse Encoder and Linear Encoder

Dividing lines which are usually on a glass disk
are the essential part of optical scan encoders.
Ontherotational encoder, these are arranged

in a circle and on the linear encoder they are
similar to the marks on a ruler. Photo diodes
which register emitted light are used to scan

the lines. Two scanning marks that are ar-
ranged 1/4 of the distance around the circle
apart from each another deliver two square
wave signals (quadrature signals) which are
displaced 90 temporal degrees making it possible
to recognize direction.

Position is determined incremental or counter method) by counting encoder
pulses with the correct sign. In scanning electronics, the resolution can be
double or quadrupled. Measurement systems that count do not indicate an
absolute position when activated. The reference point must be determined first,
by means of a search home procedure. The search home sets the position
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counter to a defined value (Home

count) ata defined position (Home A
Position). Rotational encoders are
equipped with an additional track
for this purpose and a reference
pulse (marker pulse) is emitted for

Single

each revolution. With linear en- evaluation
codersthe reference pulse is emit- Double

d only once within the possible evalation
te. only p K Quadruple
distance. The reference point can evaluation

bereproducedinexactincrements.

If the rotational encoder makes

more than one rotation within the

given distance, which is quite common, a reference switch must choose one of
the reference points. The exact position of the limit switch is not important.

Output signals can be square
waves or sinusoidal. With
square wave signals, a differ-

entiationis made between sym- 1M ;

metrical and asymmetrical sig- T A
nal generation. In order to in- JLLrLr ? LML s
crease transmission safety, the LT

symmetrical encoder signals I r — =
are also sentin inverted for. In i R

addition, some encoders offer Differential Single End

an interference signal that
warns if the lined disk is dirty or
ifthe scanninglampis notfunc-
tioning properly. Thereis some
discontinuity in supply voltage and it can vary between 5 and 24 V.

Encoder Signals Encoder Signals

Phase Encoders

Optical scanning systems use coded disks for
representing measurements. Gray coded
disks can be scanned flawlessly with one
sensing unit per track. The gray to bi-
nary transformation is made in the
encoder itself or is supported by sev-
eral different B&R positioning mod-
ules. Binary coded disks require just
aboutdouble the number of scanning
points for the same accuracy. With
phase encoders, the absolute position

is available immediately after the unitis
activated. The interfaces that are possi-
ble should be taken into account: Parallel
datatransmission is used when each scanning
track can also be assigned a transmissionline. The

disadvantages of this method are in the amount of wiring and in the susceptibility
todisturbance with such alarge number of arteries. Serial communicationis also
available. The most common transmission method is synchronous serial with
the so-called SSI protocol. The information is transmitted at 80 to 500 kBaud.
The advantage is the high resistance to any interference without having to
depend on the word-width of the encoder.
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ELECTRICAL MOTORS

Overview

Various drive/motor combinations are shown in the following table. Asynchro-
nous motors are usually used for single speed and dual speed systems since
they are inexpensive, robust and virtually maintenance free. DC motors,
synchronous or asynchronous motors are used for servo motor drives.

SINGLE SPEED

VARIABLE SPEED
DRIVES DRIVES

SERVO DRIVES

Forvard

=i}

Reverse

DC MOTORS

SYNCHRONOUS o 3

Forvard
ASYNCHRONOUS

i 3
MOTORS & EM

Reverse

Asynchronous Motors

SPECIAL (S;g“l);%ﬁﬁ m%grz with Dahlander Winding
MOTORS Synchronous Motors Reluctance Motors

Stepper Motors

RELAY CONTROLLED ASYNCHRONOUS MOTORS

The rotor is made up
of aluminium rods
which are shorted on
the face side and em-
bedded in iron (short
circuit rotor, squirrel
cage rotor). The stator
has a three phase
winding. Neither com-
mutator nor slip rings
are required for cur-
rent feed.

Stator

Stator Winding

Aluminium Rods

The motor can be sup-

plied directly through

athree phase system.

Synchronous speedis

defined by the pole pair number and supplied power frequency. Reversing the
phase sequence of the supply voltage can be used to switch direction.

FREQUENCY CONVERTER CONTROLLED ASYNCHRONOUS MOTOR

The static frequency converter which is connected to the asynchronous motor
causes a smooth change in the supply frequency. The motor RPM changes
almost exactly proportional to this. Nevertheless, load changes have direct
influences on the speed. Frequency converters with RPM feedback through a
tachometer have achieved good results at constant speeds and with little load
variation. They are however, not suitable for dynamic positioning tasks.
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DC SERVO MOTORS,

DC SERVO MOTORS

Therotorisusually composed ofa
stack of metal sheets with the ar-
mature winding situated in
grooves. Current supply and for-
ward feed are continuously
switched with brushes and com-
mutators which sit on the motor
shaft. The stator carries perma-
nent magnets (permanently ex-
cited motor) or electromagnets
(separately excited motor). The
motor speed is changed by varia-
tions in the armature voltage. By
limiting the current, the torque is
also limited.

Advantages of permanent magnetism

- No additional power required for the exciter winding
- No additional heating through power loss

- Smaller structure
Advantages of separate excitation

- Possible operation above the rated speed
- No danger of demagnetization if overloaded
- Larger operating range allowed (Commutation limit)

With separately excited motors,

the speed can be made to ex-

ceed the rated speed by de-

creasing the exciting current. PM b
Operation with low field strength 1
meets the requirements of the
main spindle and spool drives. S
Earlier, the high dynamics re-
quired for servo applications >
were achieved by reducing iner- ey
tia and later by increasing the
torque. This brought about the
distinction between highspeed
motors and torque motors. Be-
cause of the structure of high
speed motors, only low acceleration torque or constant torque can be achieved.
The power that is required is gained through high RPM (3000 - 6000 RPM). In
order to adjust to load, gears are often required. The torque motor puts out the
required power even atlow RPM (1000 - 2500 RPM), is not susceptible to load
surges due to its high inertia and can be overloaded for a longer period of time
due to its capacity for heat.

max

s

Amature Voltage Regulation «——»- Field Suppression Operation

THREE-PHASE SYNCHRONOUS SERVO MOTORS

This drive is excited by means

of a pole rotor which is fitted

with permanentmagnets onthe

servo model, therefore not re- i
quiring a current supply. The
stator has a three phase wind-
ing. No commutators or slip
rings are necessary for current
induction. The pole rotor in-
duces either sinus or trapezoi- owr
dal voltage in the stator wind-

ing according to the form of the

magnetic field and the distribu-

tion of stator windings. The sta-

torwinding is fed with sine wave

in the first case and with a

square wave in the second.

Stator Winding

192

ROTATIONAL (A)SYNCHRONOUS SERVO MOTORS

PLC-SYSTEMS
POSITIONING

Advantages of the Sine Commutated Motor

- Better rotation characteristics
- More robust (No tachometer or quadrature encoder required)

- Less wiring
Advantages of the Block Commutated Motor

- More power for the same size through better use of armature current
- Less work for velocity controllers
With both types of commutation, the position of the rotor must be determined
continuously and the stator current must be controlled with the proper electron-

ics. The characteristics of the synchronous servo drive can be summarized as
follows:

- Low maintenance since the motor has neither commutators nor slip
rings

- High degree of protection

- Cheaper to manufacture than DC motors

- High load capacity through good heat dissipation from the stator
winding and no rotor loss

- High torque at all speeds, even when idling

- No commutation limitation curve, i.e., high acceleration torque, even
at high RPM

- Short start-up times due to limited rotor inertia and high overload
capacity

- Good low field strength operation

THREE PHASE ASYNCHRONOUS SERVO MOTORS

In order to use the asynchronous machine as a drive for a servo system, very
costly servo amplifiers must be used. To obtain a good dynamic response, it is
not sufficient to calculate the feed frequency and the feed voltage from the set
speed and the measured actual speed. Rotor temperature and saturation
effects must also be taken into account and this requires a substantial amount
of computing. The three phase asynchronous servo drive has the following
characteristics:

- Robust, maintenance free and simple mechanical structure

- High degree of protection

- Low manufacturing costin comparison to DC and synchronous motors

- Good heat dissipation in phase windings embedded in the stator

- Good dynamics due to high overload capacity and low rotor inertia
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POSITIONING METHODS

The following table shows the characteristics of the various methods used for

positioning. §
= g.
o T o
:s 3%
. & ga
a2 32 s 2 as S '
25 55 25 59 52
Characteristics of Posi- £2 L= =s £73 2=
73 < » 3 n o -
tioning Method s8 X 28 s s3
Drive Single Two Stepper Servo Senvo
speed speed motor motor motor
B&R Module Digital I/O Digital I/O PSA2, PNC3, PNC4, MAC1,
module, module, BRCOMP PNCS, PNC8
BRCOMP,  BRCOMP, BRCOMP
PNC3, PNC4, PNC3, PNC4,
PNC8 PNC8
Positioning Time Long Medium Short Short Very short
Precision Low Average High High Very high
Reproducibility Poor Average Very good Good Very good
Behaviour under Average Average Very good Good Very good
Varied Loads
Protection of Poor Poor Good Good Very good
the Mechanics
Interpolated Multi-axis Not Not Not Not Possible
Operation / CNC possible possible possible possible

Three phase asynchronous motors are particularly suited to Start/Stop and Dual
Speed positioning since they are so cost efficient and require little maintenance
as well as having a high degree of protection. The other methods are shown
below with some drive characteristics. The most important things to pay
attention to in setting up you positioning motor are the power required and the
motor torque. Most drive manufacturers are more than happy to provide you with
any drive dimensioning information.

Motor Type Torque Speed Power Remarks
Stepper Motor 0.4 to 1000 Ncm Max. 1000 min-! 0.1t0 500 W Low
efficiency
DC Servo 50 to 15000 Ncm Max. 6000 min-! 150 to 120000 W Heavy
maintenance

Synchronous Servo 100 to 20000 Nem  Max. 10000 min-* 300 to 8000 W Little maintenance,

Good protection
Asynchronous Servo 220t0 40000 Nem  Max. 10000 min”' 500to 60000W  Little maintenance,
Good protection

START/STOP METHOD

The end positions are detected by end switches connected digital inputs on the
controller. The drive is switched by means of digital outputs and contactors. The
position can be determined with an incremental encoder instead of with end
switches. The pulse created is registered by a counter card and evaluated by the
PLC.

DUAL SPEED POSITIONING

This method aims at increasing

positioning accuracy with little v
time loss in relation to the last
method described. Alimit switch,
located before the target posi-
tion, switches the drive from high
to low speed. The slower speed
means shorter reaction times
and less fluctuation just before
the target position. In order to o
determine the position, anincre-

mental encoder with counter

module can be used. The user

can easily define or change po-

sitions with a B&R operator in-

terface panel.

Vst

Reaction path

Brake path
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STEPPER MOTOR POSITIONING

Positioning with stepper motors

is done with open control loops.

The actual position is not veri-

fied. The speed profile is calcu-

lated from the actual and the set -~ p

positions and then is transferred Ecitonics

to the power controller. This

amplifies the signal and adjusts

the motor. The feature that most

characterizes the stepper motor

isthe motor shaftrotatesin steps.

Afullturn of the shaft is made of

a precise number of single steps. The stepper motor has the structure of a
synchronous machine whose pole pairs are excited and controlled with DC. The
rotor is equipped with permanent magnets. Since no brushes are required, the
drive requires very little maintenance. It moves according to the rotational field
created on the stator. This makes the frequency directly proportional to the
speed of the rotor. Today's widely spread permanent magnet stepper motors
have good static and dynamic
characteristics, and self holding
torque even with no current. The
torque is atits greatest when the
motor is idling and decreases
drastically at a frequency be-
tween 1000 and 5000. At 10kHz,
only half of the maximum torque
still exists. When a stepper mo-
tor is designed, the drive dimen-
sions are very important. Since
the actual position is not taken
into account, weaknesses in de-
sign or a load which is too large
can cause the motor lose track of
the given frequency and there-
fore lose "steps". Many power
unitmanufacturers offer position
monitoring which guarantees that
the actual position precisely fol-
lows the set position.

PSAZ2 - Stepper Motor Controller Module

The PSA2 stepper motor controller module is available for all B&R controller
types. The PSA2 module can control two axes simultaneously. The major
advantage of integrating a stepper motor controller into the PLC is that all
movement parameters can be changed in the CPU through a normal operator
interface panel for example. In addition to the different positions, the PLC
program developer can make it possible for the end user to enter different speed
and acceleration ramps. The module's own processor takes over all calculations
for the move. This frees the PLC CPU for other tasks.

Communication with power units made by other manufacturers is made possible
through four transistor outputs and a relay output per axis on the module:

- Pulse (Frequency output): Active switch against supply
(max. 50 mA) and against 0 Volt (max. 3 mA; 25 Hz to 20 kHz)
- Rotational direction (positive switching, 3 mA)

- Boost (n-switching, 50 mA): Control signal for short term increase of
motor dynamics when accelerating or decelerating

- Power unit enable (n-switching, 50 mA): Can be setto 5 - 24 V for
power units of other manufacturers

- Relay output (30 V/ 1 A, normally open contact): Used for control of
peripheral devices which are in direct contact with the axis, e.g.
clamps. Other applications are possible with power units having
extended functions such as current shut-off when idling.
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Five digital signals per axis can be wired directly with the module for feedback
from the positioning system:

- Axis end limit switch for positive direction (24 V, 6 mA)

- Axis end limit switch for negative direction (24 V, 6 mA)

- Reference switch for search home procedure (24 V, 6 mA)

- Triggerinput (24 V,6 mA/5V, 4 mA) - e.g. for measuring work
pieces or print/press control

- Ready signal from the power unit
(any input voltage from 5 to 24 V, 5 mA)

Types of Positioning

The firmware implemented in the stepper motor controller module allows the
user to choose between the following types of positioning:
- Different search home variations

- Absolute positioning (the axis zero point serves as the reference
point)

- Relative positioning (the last target position serves as the reference
point)

- On-line speed control (speed definitions)

- Positioning with synchronization with a trigger pulse (the position at
the time the pulse is registered is available to the user)

Operating the Module

Stepper motor axis parameters can be defined effi- STEPPER MOTOR
ciently and easily with a standard function block. The POS. Psaz
. . e 1 — Enable PSA2
setup time is reduced to a minimum. The useronly | _ [ eror — 1
hasto define afew axis specific parameterswhichare 1 —auo perror  f— 1
clearly arranged in a data table. A standard param- ! —[GoHome  Home — 1
eter configuration is delivered with the software pack- ~ ; | 2" HomeOK —
— Jog- Limit+  f— 1
age. 1 —] NewPos Limit-~ f— 1
1 — Number InPos — 1
2 — DefTab —
2 — PosTab SetPoi — 3
2 — Buffer PrsPoi — 3

Interference Resistance and Electrical Isolation

B&R products are characterized by high specifications and high interference
resistance. In this module, all inputs and outputs are electrically isolated by
optocouplers to prevent any electrical disturbance. All transistor outputs are
short circuit and overload protected which ensures the highest possible opera-
tional security.

Status LEDs provide fast and dependable optical monitoring of the module. In

addition to control functions most inputs can be utilized for diagnosing axis
errors.
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POSITION DEPENDENT SPEED CONTROL

This procedure requires the use of servo drives or frequency controlled
asynchronous motors. It guarantees a smooth speed profile for independently
operated axes. The actual position is compared with the set position by the
encoder. The closer that the actual position is to the target position the less set
speed adjustment is made.

PLC

Servo Amplifier
(RPM Controller+Amplifier)

Set RPM D

Actual RPM

v,

Target Position

Actual Position

Son

RPM Control Loop

Distance Measurement System
(Potentiometer or
Incremental encoder)

On the PLC side, the speed profile is precalculated and stored in a data table.
Different acceleration ramps can be attained by multiplying the calculated
values by a constantbefore they are written to the analog output. B&R offers high
performance function blocks for distance related speed positioning. One speed
profile for almost any application is provided in the form of a table that can be
connectedto the function block. The PLC user only needsto define afew simple
parameters. The following overview shows the B&R modules that work accord-
ing to this principle and the respective technical data:

Positioning PLC System, Numberof ~ Counting  Counting  Supported
Module Module Rack Axes frequency depth encoder

PNC4 MINICONTROL 1 200 kHz 24 Bit incremental

PNC3 MULTI, MIDI, 1 200 kHz 24 Bit incremental

M264

PNC8 MULTI, MIDI, 4 100 kHz 32 Bit incremental

M264 and absolute

BRCOMP BRCOMP 1 20kHz 24 Bit incremental

and absolute

If the PLC CPU is responsible for numerous time critical tasks, it is advisable to
use the PNC8 module which processes the positioning function block locally
itself. The counting frequency of the module is only relevant for incremental
encoders. Maximum positioning speed (v,,,) can be obtained from the encoder
resolution (As) with the counting frequency:

v_=As * f

max Encoder max

As an example, the maximum positioning speed of two encoders at a counting
frequency of 200 kHz has been calculated.

As [um] V... [m/sec] V... [M/min]
1 0.2 12
10 2 120
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In order to travel large distances at high counting frequencies, the positioning
module's counter must offer a sufficient counting range.

PNC3, PNC4, BRCOMP Sy = 16 % 10°* As
PNC8 v S, =4*10°% Bs

The following table shows this correlation.

PNC8 PNC3, PNC4, BRCOMP
s ym] e [M] S e [M]
0.1 400 16
1 4000 16

On the drive side, it is feasible to operate a closed loop amplifier as well as an
open loop speed amplifier. The advantages of the closed loop speed drive are
that the actual speed is constantly compared with the set speed and the system
reacts very rigidly to load fluctuations.

The open loop speed drive (e.g. DC drive with preceding DC voltage amplifier)
is only suitable for positioning applications having moderate demands for
repetitive precision.

LOOP CONTROLLER WITH PRECEDING SETPOINT GENERATOR

If exact reproducible speed profiles are to be achieved regardless of outside
interference, this method is to be chosen. B&R has developed the MAC1 axis
controller for just such applications. The MAC1 offers a solution for almost any
positioning application. Before going into detail about this module, some of the
principles and control fundamentals are discussed.

Diagram

PLC } DRIVE

5

i

= Loop | RPM senvo
Controler | Controller Ampifier

Set | set

Position Lag : | RPM
|t D
R
I
| RPM Control Loop
I
i T
I
I
i
Drive
} Posiion Control Loop Mecharics
|
I
I
} E
I

The setpoint generator calculates the time profile of the desired position before
the move. This calculation is done by using the maximum speed and maximum
acceleration aslimitparametersin order to reach atargetin the shortest possible
amount of time. The axis controller guarantees that the actual position follows
the set position as closely as possible (even during the move). It sends the
desired speed to the secondary speed control loop in relation to the difference
between the target and the actual position. The speed controller onthe drive side
offers the extra advantage of precise high speed control. The actual speed
follows the set speed more accurately and is less sensitive to loads.

Target

Position | |- -
— i

Setpoint
Encoder

Actual RPM

Actual Position

MAC1 AXIS CONTROLLER
Precise and Dynamic

The MAC1 axis controller offers shorter machine cycles at the same time as
having very low tolerance. To do this, the MAC1 needs:

- Position set value calculation with jolt limitation
- Powerful loop control algorithm

- Short scan times

- High resolution of the speed setpoint

- High counter frequencies
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The system itself is oscillatory since every mechanical system has intertial
masses and alimited interference resistance. In order to keep positioning errors
to a minimum, the MAC1 calculates a motion profile with no acceleration jumps
(joltlimited). Since the move is made with no jumps in acceleration, substantially
less vibration is caused. Just moving the encoder from the drive shaft (indirect
measurement) to the respective machine segment (direct measurement) does
not solve the problem.

Jolt Limitation

ACCELERATION AND SPEED PROFILES
OF POSITION CONTROLLED SETPOINTS
E() a(t)
A Qe

<

Without Jolt Limitation With Jolt Limitation

Ajolt (jerk) is achange acceleration time and can be predefined by the user. Here
is a summary of advantages achieved by jolt limitation:

- Higher accuracy during the move (very important for interpolated
operation)

- Almost no oscillation (Important for positioning tasks)

- The best possible protection of the mechanics (avoids wear and tear
caused by alternating loads, striking of transmission elements be-
cause of mechanical play)

The move optimization is performed by the MAC1. Depending on the task, the
user can select one of the two following optimization methods for a positioning:

Minimum The axis travels to the target in the shortest amount of
Positioning time with its move based on the defined limits for speed,
Time acceleration and jolts

S1 S2 S3 S4 S5 \S6

T T2 T3 T4 T5 T6

Time Optimal Movement

The positioning time is calculated and the user knows this time even before the
move is started..
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Minimum If the positioning time has been predefined and should be
Jolt used, the axis travels as smoothly as possible to its destina-
tion. The limits for speed, acceleration and jolt also apply in
this case.
y

Jolt Limited Movement

Electronic Gears

Every movement of the master axis is copied in a certain defined ratio by the
slave axis. This ratio "a" is given as a command parameter and is defined as
follows:

. Numerator Slave Axis Increments

Denom. Master Axis Increments

The ratio can be defined as less than or more than 1.

Numerator and denominator are defined as 2's compliment numbers which
makes negative ratios possible as well.

The gear command can be given with the master axis at a standstill or during
a movement. The ratio can also be changed at any time by executing this
command.

Gear Positioning
The function can be used to control the "Flying Saw".

The slave axis is linked with the master axis for a certain defined part of the
master's entire movement with a certain defined relationship. The acceleration
and deceleration procedures are not part of the synchronous path.

Slave Axis
Position

i

Slave Axis
Target Positi

Synch. Path
Slave Axis

Slave Axis

Synchronz-----1---------

Position
Position
Master Axis

Entire Path Master Axis

i Synch. Path Master
—_— -

Start Position !
Master Axis

Synch. Position
Master Axis
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Synchronous Positioning

The slave axis travels a relative positioning path with the master axis for a
defined amount of the master's path (synchronous path). The acceleration and
deceleration profiles are within the synchronous path.

Slave Axis
Position

)

Slave Axis
Target Position

Slave Axis
Movement

» Master Axis
Position

Sync. Path Master Axis

1Synchronous Position
Master Axis

Compensation Gears

The slave axis should travel from an absolute position of the master axis with the
master axis using a certain defined ratio (synchronous phase). The master axis
calculates a respective compensation movement, depending on the path that
the slave axis must follow back to the start of the synchronous phase and
depending on the path of the master axis to the synchronous position.

Position
Slave Axis

Sync. Path
Slave Axis

Comp. Path
Slave Axis

J Position
Synchron. position NESETSES
Master Axis
Synchron.
Movement Time Comp. Path Path
(e. g. Format Length) Master Axis Master

Loop Controller

The MACL1 has a loop controller with feed-forward.

Loop Controller

% Ax View Vs
+ ¥

Posiion Control Loop

Control Path

~—
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If no feed-forward was implemented, a constant lag distance would be main-
tained at constant speed (without any load deviation) according to the following
formula.

v Ax ... LagDistance
AX = v Speed
k, k, Speed Amplification

(Proportional part)

Since amplification k, depends on the dynamic characteristics of the entire drive,
and can therefore not be just any size, the omission of lag errors particularly
affects drives with low oscillation frequencies.

Example fa=10Hz
v=0.5m/sec
w,=2mf, =628s" f, .. Oscillation Frequency
v .. Speed

k,=0.3 w,=188s" Ax ... LagDistance
v

Ax= —— =26.5mm (Lag Distance without Feed-Forward)
k

v

The loop controller has P or Pl characteristics depending on the defined
parameters.

Scan Time

Digital controllers with constant scan times do not continuously compare the
actual and set positions, the set and actual positions are compared at regular
timed intervals. This doesn't make any difference as long as the scan time is
shorter than the delay of the drive. Formula:

. ScanTime
f, .. Oscillation frequency of drive

If the drive is faster, the speed amplification k, can be increased but not any
higher than would be done for continuous control. The potential precision of the
drive is no longer fully utilized.

Example T,=2msec
1
f,< =50 Hz
10T,

w, =2mf, =314s"

k,=03w,=9%s"
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The finer that the RPM set values can be output, the less often that the loop
controller has to switch between two steps of the digital/analog converter. The
speed profile is steadier and the performance in holding control is greatly
improved.

Set Value Resolution

16 bits for +10 V
v..=0.5m/sec

Example

20V
AU= —— =03mV
65536
2 Vmax
Av= ———— =15pum/sec
65536

Interference Compensation

In order to transfer the high resolution set values without any errors, sometimes
under extreme industrial conditions, the MAC1 has an interference compensa-
tion system developed by B&R.

Counting Frequency
The demand for high encoder resolution and high speed at the same time lead

to higher counter frequencies with incremental encoders.

v__=0.5m/sec

max

As=0.2pum

Example

f o = 2.5 Mio Inc/sec

Incremental Encoder Filter

The higher the maximum counter frequency is, the weaker that the input filters
of conventional counter modules must be. This naturally increases the suscep-
tibility to disturbance as well. B&R has developed a method of filtering for the
MAC1 that makes a 100% improvement over conventional circuits.

Signal Monitoring
If variations in the encoder signal are so high that a counter error is to be

expected despite the filter, the MAC1 produces an error message, which can be
evaluated by the application program.
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B&R offers NC machine control software package for the MAC1 axis controller
andthe B&R MAESTRO coprocessor. Potential integrationinthe PLC gives this
system an wide range of possibilities for special applications unable to be
matched by other CNC concepts of this type.

B&R CNC

The B&R MAESTRO coprocessor and the OS-9 real-time capable operating
system make up the ideal framework for decoding control sets in accordance
with DIN 66025, accepting data from CAD systems or visualizing and operating
the facility e.g. with B&R industrial terminals. Multiprocessor capabilities and
modularity make it possible to simply "plug-in" more computing power. Eventhe
software is modular in structure so that changes or extensions can easily be
added. Inthisway, custom-made solutions can be produced for any application.

THE B&R-CNC

PLC-SYSTEMS
POSITIONING

CONFIGURATION

The following diagram shows the different software modules and the methods
of communication. The decoder reads and interprets the control data stored as
files and sends movement information in sets to the CNC. The CNC calculates
the movement profiles from this data and from limit values which were setinitially
for the axis and then controls the moves accordingly on the MAC1 axis
controller. The interrupt service and MAC1 management program "macman”
organizes, among other things, the necessary flow of information between the
axis controller modules. The "cncman” module completes initializations and
sets up an OS-9 data module through which all programs can communicate with
one another. The information delivered by the motion controller is decoded into
commands in the MAC1 operating system. This is also where the safety
functions are implemented. There is a large selection of individual application
functions in the CNC library. These were developed to make programming of
user tasks as easy as possible. These can also be accessed by standard
visualization software.

| |
| |
| |
| |
| |
| |
| i i |
i CNSINPVOQFSmm Control Data Aﬁfcl,gg'rﬁn i
: (et stz Decoder | > (user task) :
! (cncdec) !
| |
i CNC library i
| |
| |
| |
} L A © |
LT T 1 = 1
% | Positioning % Positioning DymEmlE = %
| | Control Task || Control Task C%?\?:gllljér » 8 N CNgr'lgﬂrﬁgﬁger |
i i (pos_ax) i (pos_ax) (cncdyn) % i
L | = |
[ e I - I
1 1
| |
| |
e S |
i 1
| > |
l I
I I
T > |
! i
i . 3
| |
e i < » MAC-Manager i
. . macman }
L R 2 i ,, | . |
| Slave | [Master « ‘v > |
| | |
I | - |
. MAC1 | MACH MACH L |
. Operating | Operating Operating e o
i System System System
]
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MOVEMENT PROFILE
Jolt Limitation

Every movement profile that the CNC calculates using the information of the
decoder, is processed by the MACL1 axis controller in order to minimize any
possible jolt according to the defined limit values. Jolt limitation means (as
mentioned in section MAC1) that accelerating or decelerating must be done
smoothly within a given time period and that the acceleration/deceleration
movement profile or speed profile may not have any jumps or discontinuity
(kinks).

Advantages of jolt limitation:

- Highpath precision, since the manipulated variable is able to follow the
smoother setpoint values easier

- Protection of mechanics by avoiding wear and tear due to alternating
loads

- Mechanical collision caused by play in the works is avoided
Some movement profiles are not possible without a certain jolt however, unless

the speed of the movement is brought right down to zero:

Straight Line to Straight Line Transition

vPam

|
eed Jum Y
[ | S {

_—

Speed Jump

The B&R CNC enable the limitation of speed jumps. Before the actual transition,
the movement speed is automatically decreased to a level at which the jolt will
remain within the defined limits. The same applies for nontangential transitions
such as circle/line and circle/circle.

AUTOMATION SYSTEM PRODUCT RANGE, EDITION 9/95

Tangential Circle/Line Transition

Vpam

8y Acceleration

Acceleration
Jump

Acceleration jumps can also be limited with the B&R CNC. Before the transition,
the speed is automatically reduced to a level that only acceleration jumps within
the defined limits occur. The same applies for tangential circle to circle
transitions.

ASYMMETRICAL ACCELERATION RAMPS

The acceleration and the deceleration can be defined differently for the path.
The limits can be set differently for each axis. The speed profile calculation is
done according to all NC sets to enable a time optimal movement profile. This
considerable advantage lets the user dispense with programming in NC code
entirely for time optimal movements. This also ensures that the movement
profile is always made with the highest possible speed (within the axis limitation
values). At least one axis is always operated with the maximum acceleration/
speed.

SPEED CHARACTERISTICS IN EXTREME SITUATIONS
Information Flow Interrupted

As long as no information is fed to the CNC, the move ends in the last defined
state and the speed is dropped to zero using the limit values last defined for the
axis.

CNC Controller Failure

If the processor on which the CNC is running fails, the speed will be reduced by
the MAC1 axis controller according to the defined axis limit values so that the
last moves given to the MACL1 are still completed. This guarantees that the
movement is carried out until the last known point and the axis comes to a safe
stop.

Axis Controller Failure
A hardware "watchdog" trips a relay which causes 0 V on the analog output if

an error occurs. This status is recognized and activates an emergency stop on
all participating axis controllers.
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With Heavy Loads on the Processor

If the multiprocessing capabilities are not put to full use, extra complex
interpolation procedures could lead to the axis controller not receiving informa-
tion fast enough. In this case, the axis controller uses the defined deceleration
ramps to drop the speed of the movement.

Emergency Stop Performance

An emergency stop decreases the speed of the move to zero using the defined
maximum deceleration ramp while holding to the defined profiles.

FUNCTIONS OF THE B&R CNC
Linear and Circular Interpolation

Linear interpolation can be used with three axes and circular interpolation with
two axes. Ifacircle in space is to be defined, spline interpolation can be utilized.

Mirror Imaging the x and y Axes

A mirror image causes the direction of the tool radius correction to change as
well.

Tool Radius Offset

Tool radius comes into play in
milling applications, for exam-
ple. The real workpiece size can y
be programmed and control cor-
rects for the radius of the tool P
used. Eitherlinear or circular tran-
sition can be used on outer cor-
ners of the workpiece.

Work Piece

Tandem Axes

Two axes having the same resolution (gear ratio 1:1) can be positioned as an
axes pair.

C-Like Instruction Sets

Program branches and loops can be created with control instructions in the NC
program. Some of these instructions are shown here:

IF (IF, ELSEIF, ELSE, ENDIF)
SWITCH (SWITCH, CASE, DEFAULT, ENDSWITCH, BREAK)
FOR (FOR, ENDFOR, CONTINUE, BREAK)
WHILE (WHILE, ENDWHILE, CONTINUE, BREAK)
DO (DO, ENDDO, CONTINUE, BREAK)
Mathematic Functions

Mathematic functions can be utilized within instruction sets. These include:
Basic operations (+, -, * /1, **, MOD)
Numerical functions  (ABS, SQR, SQRT, EXP, LN, DEXP, LOG)
Trigonometric functions (SIN, COS, TAN, ASIN, ACOS, ATAN)
Conversions (INT, FRACT, ROUND)

Communication with the PLC

M functions can be defined and are used for communicating with the PLC:

MwS M function without synchronization

MbR-SbR M function before record, synchronization before record
MbR-SaR M function before record, synchronization after record
MaR-SaR M function after record, synchronization after record
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The purpose of synchronization is to stall the processing of the NC program until
the PLC sends a ready message. Different synchronization methods make it
possible for the PLC to simultaneously process several tasks which are to be
synchronized.

Spline Interpolation

Spline interpolation allows the points in a set to be connected with a smooth
curve, without having to estimate it with a large number of lines and curves.

Smooth means:

No Curvature
No Kinks Jumps
R,
R;

Curves can be 2 or 3 dimensional.

With the B&R CNC, the spline curve can be made at constant speed or with a
time optimal speed profile . Time optimal means a movement executed
according to the limits defined for CNC speed, axis speed, axis acceleration and
jolt.

Advantages for the user:
- No feed forward settings are necessary
- Machine mechanics are protected

- Path precision
- Short procedure times
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OTHER B&R CNC CHARACTERISTICS

The B&R CNC System is "PLC Compatible"

Every B&R made MULTICONTROL module can be operated with the CNC
hardware configuration. Communication between the CNC software and the
PLC CPU module is over the PLC bus.

The B&R CNC System has Modular Software and Hardware

Computing power can be increased by adding MAESTRO coprocessor mod-
ules. Special functions can be integrated into customer specific CNCs

The B&R MAESTRO Operating System is Multitasking

This makes it possible to complete additional tasks in parallel, such as
visualization or networking. It is easy to set up an operator interface using
SPECTO_Sandthenrunitasan additional programin MAESTRO for example.
The Scan Time of the Position Control Loop is 4 msec.

This guarantees a high degree of stability for the position control loop and high
dynamic drives can be used.

Additional Axes Possible

Besides the 2-3 interpolated axes, up to 7 more axes can be run in the CNC
combination and operated with NC instructions.

Tangential Axis Operation

A tangential axis can be operated instead of one of the three main axes. A

tangential axis can be used to drive atool such as a cutter for example, intangent
to a 2 dimensional path.
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GENERAL INFORMATION, BASIC TERMINOLOGY,
DYNAMIC PROCESS CONTROL

PLC SYSTEMS
PID LOOP CONTROL

GENERAL INFORMATION

DYNAMIC PROCESS CONTROL

B&R offers a complete range of hardware and software components for control
applications. Standard software package 3 contains standard software for PID
loop control.

ORDER DATA

Standard software package 3, utility programs (comparators, counters, timers, system functions,
number conversions', I/0 module operation, arithmetic programs etc.), standard software for PID
loop control.

3.5 "-Diskette(s)

German SWSPSPID01-0
English SWPLCPID01-0

The following section contains a short introduction into the basics of PID control
and a detailed description of the control algorithms used.

BASIC TERMINOLOGY

Loop control is a procedure in which process value x is continually measured,
compared with setpoint w and adjusted depending on the result of the compari-
son.

CONTROL LOOP

Disturbance(s)
z
Command
Signal w output
Control Controlled Signal x
Adjust Process =
ul Control
Signal y

Command Signalw: This is the set value entered into the control loop. This value is not
affected by the control process. The value of process variable xis to

follow set value w according to predefined conditions.

The value that is to remain constant for the movement or is
influenced by the set value.

Output Signal x:

Control Signal y: This is the output of the controller; it transfers the controlling effect

of the controller to the process.

Disturbance z: The disturbances originating from outside the control loop which
interfere with the output signal.
Deviation x,,: Difference between the output signal and the command signal. This

deviation should be kept to an absolute minimum (zero) in the
control.

Thejobofaclosedloop controlleristoread the command signals (temperature,
pressure, RPM, speed, level, etc.), compare them with the command signals
and to produce a control signal according to the results of the comparison.
Control signal y influences output signal x through the controlled process.
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For control purposes, the dynamic behavior or mostindustrial processes can be
characterized by a first order lag time with dead time.

y
L Y .| Controlled B.
Process

.. Dead time
.. Lagtime
.. System amplification

R A

Dead Time Tt: The dead time is the time that it takes the controlled process to
change the actual output signal after a value change. (This is also
called the transfer error or transfer lag.)
Lag TimeT,: Time constant of the first order lag element. After the time for T has
run out, the output signal has reached 63.2% of the amplitude K in
response to an input of control signal y.

x=(1-eVTsyry

After a period of 4 T, the output signal reaches approximately 95%
of K.
Control AmplificationKg:  The process is amplified by dividing the percentage that the output
signal changes "Dx" by the percentage that the control signal
changes "Dy". The amplification created by the device used todo the
measuring is also taken into consideration (e.g. Temperature Sen-
sor).

A [%]

By [%]

CONTROL LOOP CHARACTERISTICS

Stability, precision and low correction times are the priorities of any control
system.

Stability Stability means that the control loop uses active compensation (equal-
ization) to prevent any oscillation caused by sudden control changes
(command or control signals).

Precision Precision is determined by the magnitude in control deviation (Ax,)

necessary to initiate a reaction of the loop control system.

Correction Time  Correction Time is the time that the loop controller requires to set the

output signal to a new value with a command signal or to reset the output

signal to its original value after a disturbance.

These three characteristics should be taken into consideration in the construc-

tion of any control system. These characteristics seem to be absolutely
incompatible. The goal is to achieve an optimal interaction of all three.
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TYPES OF LOOP CONTROLLERS

VX
y=KP.xW+iijdt

PLC SYSTEMS

n

TAB TD
y=K; |]w(n) ki = Xwe W u)ﬂmn) : XW(n-l)) +AP
=0

! AB

Normally the integral action time T, and the derivative action time T, are given
when defining the parameters for PID controllers instead of T and T

T

D

1=k, 03 T,=

Thus, the following formula is obtained:

n

TAB T\/
y=K; D [XW(n) i T_ zﬂ Xwg T — I]Xv\/(n) : XW(n-l))] +AP
N = AB

T,; Scan Time(100 msec.)

n  Time

Integral Action Time
Derivative Action Time

—

v

All B&R processor loop control systems run in 100 msec cycles.

_ 17 dXW
y-K,.xW+T‘ jxwdt+Tn.dt

PID | =

=

—t— KT 1.
K
y  Control Signal T, Integral Time
X,  Deviation To Differential Time
K,  Proportional Amplification T Integral Action Time

—

<

Derivative Action Time

ALGORITHM FOR A DIGITAL PID LOOP CONTROLLER

The PIC loop controller consists of a P component, an | component and a D
component. The sum of these three components and the momentary working
point makes up the algorithm for a PID loop controller:

y=P+|+D+AP

t
y=k, O, + iIXWdI+TDD Py, pp
T dt

I 0

AP Working Point |
P Proportional Component D

Integral Component
Differential Component

These four components AP, P, | and D can sit anywhere between 0 and 64000.
This formula applies for analog PID loop controllers and continuous signals. If
these considerations are transferred to the digital domain (in which only a finite
number of discrete values can occur), differential components have to be
replaced by the first order differential components and the integral must be
replaced by the sum (rectangular integral):
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FUNCTIONS OF THE PID LOOP CONTROLLER

MODES OF OPERATION

- MANUAL/AUTOMATIC (M/A)

- LOCAL/EXTERNAL (L/E)

- DESELECT/FEEDBACK (DSEL/FBAK)
- CLOSE/OPEN/FREEZE

MANUAL/AUTOMATIC (M/A)
MANUAL The control signal is defined through MV_MAN in this mode. We recommend
that all security functions that relate to the control signal (control signal ramp
dy/dt and the upper and lower control signal limit values) are enabled. In order
to guarantee a smooth return to the automatic mode of operation, the control
signal is made into P and | components which correspond with the parameters
PBand TN.

AUTOMATIC  The control signal is determined with a PID algorithm in automatic model. All
functions and security functions are active in this mode.

LOCAL/EXTERNAL (L/E)

The controller can run with two different set values which can be connected to
the L/E input.

LOCAL
EXTERNAL

The set value is taken from the SP_LOC input in this mode.
The set value is taken from the SP_EXT input in this mode.

DESELECT/FEEDBACK (DSEL/FBAK)

Inputs DSEL and FBAK are used for the selector control:

DSEL=0 The controlleris selected, i.e. it runs normally. The control signal is constructed
with the PID algorithm.
DSEL=1 The controller is deselected, i.e. the control signal is not constructed with the

algorithm, but s attained from feedback. To guarantee a smooth transfer of the
control signal value when selecting the controller again, the feedback is
convertedintoits P and | components to adapt to the controller's parameters (PB
and TN).
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CLOSE/OPEN/FREEZE DEAD BAND (DB)

These are special control loop functions.
Within this dead band, the deviation Xy is held at zero, i.e. any deviations that

CLOSE If the CLOSE inputis activated in forward mode, control signal y changes from are lessthan the width of the dead band are suppressed. The dead band applies
the current value to 0 %, in backward mode it changes from the current value to positive and negative deviation and is the same size for both.
to 100 %.
OPEN Ifthe OPEN inputis activated in forward mode, control signal y changes from the
current value to 100 %, in backward mode it changes from the current value to X A
0%.
100 %
FREEZE Ifthe FREEZE input is activated, control signal y is frozen, i.e. it remains at the W4T,
current value totally independent of the deviation. w I y
w-Tg y i
Ty |
50 % i
PARAMETERS |
The B&R controller uses the following parameters: 3
PB Proportional Band X,, g | o
TN Integral Action Time T, % 1 Tt
v Derivative Action Time T, L i
DB Dead Band T, X |
DEV+ Positive Deviation Alarm x,, WA — !
TDEV+ Positive Alarm Timer t,, . |
DEV- Negative Deviation Alarm x,, i
TDEV- Negative Alarm Timer t,,, !
RAMP Setpoint Ramp Wqye |
BIAS Working Point AP ! >
MV_HI Upper Control Signal Limit Value y,, 0 K/\ t
MV_LO Lower Control Signal Limit Value y,
VEL Control Signal Ramp Ay
TP+ Positive Period Time for Clock t,,,
TPmin+ Positive Clock Limitt,, .. +
TP- Negative Period Time for Clock t,
TPmin- Negative Clock Limitt,
TS Total Step Time tg
TSmin Minimum Step Time tg,,,,

The width of the dead band can be defined as any value from 0 to 64000.

0% 50 % 100 %

0 32000 64000

PROPORTIONAL BAND (PB)

When deviation x,, changes,

the P components of the con- 100 Example Dead Band T, =6400 ... Permitted Deviation x,, =% 10 %
trollerimmediately adjusts the

. Dead Band T, =9600 ... Permitted Deviation x,, =+ 15 %
control signal by a proportional © /
amount. The characteristic ngg‘*;"/
value for this is proportional = /
g . = 60
amplification K. ; //:0%
s, [ AP Ko = 50
D a0 —
2 /
, £, ]
Ky = ——
XW 0 20 40 60 80 100

Control Signal y [%]

This ratio applies to the entire control signal range for the P component.
Proportional Band X  is used to represent this as a percentage:

Therefore, a small proportional band causes high amplification and visa versa.
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DEVIATION ALARMS (DEV+, TDEV+, DEV-, TDEV-)

SETPOINT RAMP (RAMP)

Deviation is determined by the difference between the set value and the actual
value:

Deviation = Set Value - Actual Value Xy =W-X

A maximum deviation from the command signal can be set for the positive area
(xy.) and the negative area (x,,). If this range is exceeded, a timer is started with
thetimet,, ort . After this time runs out, either the positive alarm x,,, or the

negative alarm x,, is set respectively. If the control signal comes back into the
allowed range during this time, the timer is reset and the alarm is not activated.

X4 w X
100 %t————————— o S
WXy, —
MIZEEN /
I i
[ |
[ |
[ |
50°% i |
[ |
L !
) I B
[ |
[ |
[ |
0 L 1 -
- | t
Timer - i i i
[ |

=
2
3 o
'
ot+—+—» o+—F+—» o
t
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A sudden change of the set value causes a large change in the control signal
with more control amplification or with a controller with D component. In order
to achieve dynamic smooth setpoint change, the setpoint of the controller can
be sloped according to a ramp.

W
A Actual Command Value (Set Value)
64000
(100 %)
The Set Value Ramp
From the Controller
A
s
32000 -
(50 %) S
4
A
A
7
4
0 >
. Wsg * g ) be | t

WRAMP * tAB

The setpointramp is based on the scan time t,; (100 msec). The value entered
for the setpointramp w,,,,» determines the number of scan cycles that may pass
to change the setpoint value by 100% (e.g. wg,,» = 4 means that a setpoint can
change from 0 to 100% in 400 msec). The slope is therefore:

Setpoint change by 100 % 64000 (100 %)
KSWR = =
WRAMP WRAMP
Example The setpoint is suddenly changed from 32000 to 48000
(Ax,, = 16000) in a control loop with a ramp of w,,, . = 100.
64000 64000
= = = 640
o WRAMP 100
B, 16000
Wg i = = = 25
K 640

After25 scan cycles (2.5 sec), the setpoint has reached 48000
at the controller input.

All specifications refer to a 16 bit value. The maximum value is 64000. The
controlleris also able to process 10, 12 and 14 bit values however. These values
are converted into 16 bit values by the controller internally.
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WORKING POINT (BIAS)

CONTROL SIGNAL RAMP dy/dt (VEL)

The working point (AP) represents the dividing line between the positive and
negative signals with a time proportional controller. These two signals can be
used for heating or cooling a system for example.

Yy Yy
100 % 100 %
HEATING HEATING
AP
50 % 50 % T
COOLING »
COOLING
0 > 0 >
0 t 0 t
AP at 70 % AP at 30 %

30 % Heating
70 % Cooling

70 % Heating
30 % Cooling

Later in this chapter (section Clock Signal), we show that the ON/OFF ratio of
the signal and therefore the precision of the controller is partially determined by
the position of the working point.

CONTROL SIGNAL LIMITS (MV_HI, MV_LO)

Upper and lower limit values can be set if the control signal y should only be
allowed to lie within certain limits.

Y. - Upper Control Signal Limit

Yo .- Lower Control Signal Limit
y Unrestricted
Ya .
y Restricted

50 % T ;

Yio
0% >
0 t
Alarm y,
% —
0 »
0 t
Alarm vy,
%
0 >
0 t
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In order to protect the actual controlled path from sudden changes, the control
signal can be limited with a ramp. This kind of dynamic slope limitis required in
some applications (e.g.: if a pressure valve shouldn't be opened suddenly).

Ya
64000 | Actual Computed
(100 %) Control Signal Adjustment
i
| Set Value Ramp for
| Controlled Process
32000 | 1
(50 %) |
7777777 4
Ay
. A
Lo
! |
Lo
g >
0 ol et t

Dy defines the maximum change in control signal per scan (100 msec).
Example The controller has calculated a control signal jump from 35000 to
48000. The maximum control signal change per scan cycle is
Ay =900.

50000 - 35000 15000
= = 16.67 = 1673
Ay 900

900.2
= 600

The control signal takes 16 scan cycles to change to the maximum
value Dy = 900. During the 17th scan cycle, the control signal
changes from 600 to 50000. This means that after 1.7 seconds the
calculated control signal is achieved.
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TIME PROPORTIONAL CONTROL
(TP+, TPmin+, TP-, TPmin-)

The controller creates either a position signal or a negative signal (T+ or T-)
depending on the control signal. The positive and negative signals are sepa-
rated by the working point AP:

0% - AP Negative Signal
AP - 100% Positive Signal

T+, T-
y>ar T [ [ ‘

y = AP

y < AP

The signal is created as a sawtooth signal with periodical times t_, (positive
range) or t, (negative range) in either of the two ranges. The slope of the
sawtooth determines the ON/OFF ratio of the signal. The slope is defined by the
periodic time and the position of the working point. When control signal y
remains constant in the positive range, the signal looks like this:

100

Z 7
Posiive Sawtooth Posiive Sawtooth

P
I

|

Negaiive Sawtooth

f
T
I
i
i
N \|
i
Negaive Sautooth h
i
[
I
[
1
H
i
L
1
I
1y

0 ! 0% ;
T T
1 ‘ Il
1 1
0 &, i t 0 b, & t

Pos. Range = 50 %
Neg. Range = 50 %

Pos. Range = 30 %
Neg. Range = 70 %

y,=Const. y, >AP y,=Const. y,>AP
t, Positive Periodic Time of the Sawtooth
te - Switching Time (with y, = Const.)
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The following two diagrams provide aninsightinto the generation of the negative
sawtooth signal:

100 %{————— A ————— o ————— 200 %——————g——————p————— -
Positive Sawtooth /[
L~ Positive Sawtooth

50 %

i
Negative Sawtooth
|

.

Pos. Range = 20 %
Neg. Range = 80 %

|
I
I
I
I
I
i
|
T T
. t
0 " B 0 | 4—‘v—J
I
I
I
I
I
I
I
H

Yy, = Const.

¥, <AP 0 v t

Pos. Range = 50 %
Neg. Range = 50 %

Positive signal T +
is zero in this case.

t,, .. Positive Periodic Time of the Sawtooth
t.. .. Negative Periodic Time of the Sawtooth
ty, ... Switching Time (with y, = Const.)

The periodic time t,, or t, is based on the scan time t,, (100 msec). The value
defines the number of scan cycles after which the signals are restarted (e.g. t,.
= 100 corresponds to a periodic time of 10 sec).

RESTRICTING THE SIGNAL

In order to avoid unwanted sharp switching edges in the signal, limit values can
be defined (t,,,,. Or t,,,.)- The switch on and switch off times of the signal which
are smaller than the defined limit values are suppressed. This applies to control
signals with little deviation from the working point as well as values approaching
0% or 100 %. The limit value is also based on the scantime t, i.e. the defined
value corresponds with the multiple of the scan time (e.qg. t,,,,, .= 4 corresponds
to a limit value in the negative range of 400 msec).

PMIN-

y y
Timing Signal Limit Timing Signal Limit
100 %77 7777777777777777777 = 100 %—— 2 =
|
y f ]
‘ TN s i
l il I | 1] ]
: PN\ | | B
! ol N | ; | [
i NJ! L | | i L
0 T = + 0 it T
| Tt I i t
- 0 } } } Lo ! ! } N 0 | } | } T ‘ |
b vesiced | 1] il Uneiea P
. . N plc I
i~ T i T t 1! ! | t
0 . [ ° I [
T+ [ I ! I T | | | |
| Resticed | | ] Resticted [
1 |—| |—| |— 1 I—| |—|‘
0 t t
Pos. Range = 50 % Pos. Range = 50 %
Neg. Range = 50 % Neg. Range = 50 %
toys - Limit for Positive Range
town. -+ Limit for Negative Range

The limit value can be maximum 25 % of the periodic time.
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STEP SIGNAL (TS, TSmin)

SYSTEM CONFIGURATIONS

Control signal y of the PID controller lies in the range from 0 to 64000, i.e. the
total step time t, is divided into 64000 steps.

t
At=—° my
64000

84000 |
(100 %)

t, ... Time required for the entire step
width (total step time)

Ay

32000 |
ol At ... Response time in respect to Ay

Ay ... Control signal change

The step direction is determined by the
sign for the control signal change.

Total step time tq is entered as a multiple of the scan time t,; (100 msec)
(e.g. ts = 200 corresponds to a total step time of 20 sec). e.g.: The flow
through a pipe being regulated by a step controller.

The stepper requirestime t_for the
total step widthAx,,, . The motoris
controlled for time At in order to
changeAy the control signal by the
respective step width Ax.

Any possible flaws in precision which could be caused by play in a bearing for
example, are suppressed by single step corrections when reaching the end
position or zero coordinate.

LIMITATION

In order to avoid switching the motor on and off too often, a limit value tgn CAN
be defined. The step controller only starts after the defined time t,,,  (corre-
sponds with control signal change edy, ) . Limitvaluetg,,  is only allowed to be

maximum 25 % of the total step time t_.
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Two different control systems have been developed because of the requirement
of having to operate in different system combinations:

- CP/PLC System
- PP/PLC System

These systems describe the environment (hardware on which the algorithm is
running) and the user interface (operation via ladder diagram).

CP/PLC SYSTEM

This system enables the installation of up to 16 PID loop controllers on a CPU
with all special functions.

FBK Name Description To be installed on
LCCL.MSL Configuration Block CP
LICL.MSL 1/0 Block CP
LECL.MSL Ext I/0 Block CP
LPCL.MSL Parameter Block CP
LSCP.MSL Selector Block for CP System CP
LPAR.TAB Parameter table CP
PP/PLC SYSTEM

This system enables the installation of up to 255 PID controllers with all special
functions. This requires the respective number of peripheral processors (32 PID
control loop per PP), to process the PID algorithms. Operation is via logic.

FBK Name Description To be installed on
LCPL.MSL Configuration Block CP
LIPL.MSL 1/0 Block CP
LEPL.MSL Ext I/0 Block CP
LPPL.MSL Parameter Block CP
LSPP.MSL Selector Block for PP System CP
LPAR.TAB Parameter Table CP
LPAD.TAB PP Address Table CP
LAPP_P60.PRG PID Algorithm PP60
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ABBREVIATIONS

The abbreviations used in the system names have the following meanings:

CP ... The algorithm runs in a CPU
PP ... The algorithm runs in a PP

PLC ... Operated with ladder diagram

The PID loop controller software can be run on all peripheral processors and
CPUs. We recommend however, that you use a peripheral processor as the
controlling processor since the PID software requires its own memory area and
cycle time.

DESCRIPTION OF SOFTWARE COMPONENTS

The function blocks above are arranged according to the type of control system
used. Each of these function blocks can be identified and assigned by its name:

LCCL.XXX

I_Operation: L .. PLC

Environment c .. CP
P PP

Block Type c Configuration

I .. IO

E .. ExtlO

P Parameter

Category L .. LOOP

Exceptions
LAPP_P60.PRG PP algorithm (required with a PP/PLC system and runs on a PP)

LPAR.TAB PID parameter table (contains default parameters for a PID controller - is
required with all systems)

LPAD.TAB PP address table (contains default address data - required with a PP/PLC
system)

LSCP.MSL CP selector (required for selector control with a CP/PLC system)

LSPP.MSL PP selector (required for selector control with a PP/PLC system)
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SOFTWARE COMPONENTS

Standard software package 3 "PID CONTROLLER" contains the following:

PID Controller

LAPP_P60

LCCL
LCPC
LCPL
LECL
LEPC
LEPL
LicL

LIPC

LIPL

LPCL
LPPL
LsCP
LSPP

LPAD
LPAR

PRG

FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK
FBK

TAB
TAB

PID Algorithm for PP60 (32 controllers)

PID Controller Configuration for CP/PLC

PID Controller Configuration for PP/PCS

PID Controller Configuration for PP/PLC

PID Controller Extended 1/O for CP/PLC

PID Controller Extended I/O for PP/PCS

PID Controller Extended I/O for PP/PLC (PP60)
PID Controller Input/Output for CP/PLC

PID Controller Input/Output for PP/PCS

PID Controller Input/Output for PP/PLC (PP60)

PID Controller Configuration for CP/PLC

PID Controller Configuration for PP/PLC (PP60)
PID Controller Selector Block for CP

PID Controller Selector Block for PP (PP60)

PP Address Table

Parameter Table
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