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Introduction

1. Introduction

KUAX 6801, KUAX 680C and KDT 680 CT are efficient,
modularly constructed minicontrollers. They are equipped with
modules which communicate with the user program in the con-
troller either directly or via transfer addresses (SLx...). KUAX
680C and KDT 680CT also have built-in inputs and outputs
which are not, however, described in this instruction manual.
There are connectors for three-conductor connections so that
proximity switches or other similar devices can be supplied via
the same cable as the signal line. Additional terminal strips are
thus made redundant. Simply plug the modules into the appro-
priate slots from above:

Fig.: KUAX 680!



Introduction

1.1. Manual breakdown

- Table of contents

- Chapter 1
Introduction

- Chapter 2
Some comments on the reliability of the described products
and their safe use

- Chapter 3
Basic information about application and design of the mod-
ules as well as about slots and plug connectors

- Chapter 4
Digital input and output modules
- Chapter 5
Analogue input and output modules
- Chapter 6
Counter modules and SSI module
- Chapter 7
Communication modules V.24 (RS 232), TTY (20 mA) and
RS 485, without processor
- Chapter 8
Stepper motor modules without processor
- Chapter 9
Stepper motor modules with processor

- Appendix A
Power supply and load characteristics of the controllers
- Appendix B
Module ordering information (summary)
- Appendix C
References to general literature and to Kuhnke instruction
manuals

- Index



Introduction

This manual only describes the modules. Please refer to the rel-
evant instruction manuals to find out more about the actual
controllers:

Controller Instruction manual
KUAX 680l E 380 GB
KUAX 680C E 399 GB
KDT 680CT E 414 GB

1.2. Further modules

Some modules are not described in this manual but, for subject
matter reasons, have their own instruction manuals:

- PROFIBUS module 680.440.05
Instruction manual: E 509 GB

- Positioning module 680.454.06
Instruction manual: E 416 GB

- Servo counter module 680.454.05
Instruction manual: E 416 GB
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Safety and Reliability

2. Safety and Reliability

2.1. Target group

This instruction manual contains all information necessary for
the use of the described product (control device, software, etc.)
according to instructions. It is written for tpersonnel of the
construction, project planning, service and commissioning
departments For proper understanding and error-free applica-
tion of technical descriptions, instructions for use and particu-
larly of notes of danger and warnirgxtensive knowledge of
automation technologyis compulsory.

2.2. Reliability

Reliability of Kuhnke controllers is brought to the highest pos-
sible standards by extensive and cost-effective means in their
design and manufacture.

These include:
selecting high-quality components,
quality arrangements with our sub-suppliers,
measures for the prevention of static charge during the hand-
ling of MOS circuits,
worst case dimensioning of all circuits,
inspections during various stages of fabrication,
computer aided tests of all assembly groups and their
coefficiency in the circuit,
statistic assessment of the quality of fabrication and of all re-
turned goods for immediate taking of corrective action.

Despite these measures, the occurrence of errors in electronic
control units - even if most highly improbable - must be taken
into consideration.
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2.3. Notes
Please pay particular attention to the additional notes which we
have marked by symbols in this instruction manual:

2.3.1. Danger

This symbol warns you of dangers which may cause death,

(grievous) bodily harm or material damage if the described
precautions are not taken.

2.3.2. Dangers caused by high contact voltage

This symbol warns you of dangers of death or (grievous) bodily
harm which may be caused by high contact voltage if the de-
scribed precautions are not taken.

2.3.3 Important information / cross reference

= This symbol draws your attention to important additional infor-
mation concerning the use of the described product. It may also
indicate a cross reference to information to be found else-
where.



2.4. Safety

2.4.1. To be

==

Safety and Reliability

Our product normally becomes part of larger systems or install-
ations. The following notes are intended to help integrating the
product into its environment without dangers for man or mate-
rial/lequipment.

observed during project planning and installation

- 24V DC power supply:

Generate as electrically safely separated low voltage. Suitable
devices are, for example, split transformers constructed to
correspond to European standard EN 60742 (corresponds to
VDE 0551)

In case of power breakdowns or power fades: the program has
to be structured in such a way as to create a defined state at
restart that excludes dangerous states.

Emergency switch-off installations or other emergency instal-
lations have to be realized in accordance with EN 60204/

IEC 204 (VDE 0113). They must be effective at any time.
Safety and precautions regulations for qualified applications
have to be observed.

Please pay particular attention to the notes of warning which,
at relevant places, will make you aware of possible sources of
dangerous mistakes or failures.

The relevent standards and VDE regulations are to be ob-
served in every case.

Control elements have to be installed in such a way as to ex-
clude unintended operation.

Control cables have to be layed in such a way as to exclude
interference (inductive or capacitive) which could influence
the operation of the controller.

To achieve a high degree of conceptual safety in the planning
and installation of electronic controllers it is essential to fol-
low the instructions given in the manual exactly because wrong
handling could lead to rendering measures against dangerous
failures ineffective or to creating additional dangers.
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2.4.2. To be observed during maintenance and servicing

- Precaution regulation VBG 4.0 must be observed, and section
8 (Admissible deviations during working on parts) in particu-
lar, when measuring or checking a controller in a power-up
condition.

- Repairs must only be made by specially trained Kuhnke staff
(usually in the main factory in Malente). Warranty expires in
every other case.

- Spare parts:

Only use parts approved of by Kuhnke. Only genuine Kuhnke
modules must be used in modular controllers.

- Modules must only be connected to or disconnected from the
controller with no voltage supplied. Otherwise they may be
destroyed or (possibly not immediately recognisably!) de-
tracted from their proper functioning.

- Always deposit batteries and accumulators as hazardous
waste.



Safety and Reliability

2.5. Electromagnetic compatibility

2.5.1. Definition

Electromagnetic compatibility is the ability of a device to func-
tion satisfactorily in its electromagnetic environment without
itself causing any electromagnetic interference that would be
intolerable to other devices in this environment.

Of all known phenomena of electromagnetic noise, only a cer-
tain range occurs at the location of a given device. This noise
depends on the exact location. It is determined in the relevant
product standards.

The international standard regulating construction and degree
of noise resistance of programmable logic controllers is IEC
1131-2 which, in Europe, has been the basis for European
standard EN 61131-2.

2.5.2. Resistance to interference

Electrostatic discharge, ESD
in accordance with IEC 801-2, 3rd degree of sharpness

Fast transient interference, Burst
in accordance with IEC 801-4, 3rd degree of sharpness

Irradiation resistance of the device, HF
in accordance with IEC 801-3, 3rd degree of sharpness

Immunity to damped oscillations
in accordance with IEC 255-4 (1 MHz, 1 kV)



Safety and Reliability
2.5.3. Interference emission

Interfering emission of electromagnetic fields, HF
in accordance with EN 55011, limiting value class A, group 1

If the controller is designed for use in residential districts, then
b= high-frequency emissions must comply with limiting value class

B as described in EN 55011.

Fitting the controller into an earthed metal cabinet and equip-

ping the supply cables with filters are appropriate means for

keeping the corresponding limiting values.

2.5.4. General notes on installation

As component parts of machines, facilities and systems, elec-
tronic control systems must comply with valid rules and regula-
tions, depending on the relevant field of application.

General requirements concerning the electrical equipment of
machines and aiming at the safety of these machines are con-
tained in Part 1 of European standard EN 60204 (corresponds
to VDE 0113).

= For safe installation of our control system please observe the
following notes:



Safety and Reliability

2.5.5. Protection against external electrical influences

Connect the control system to the protective earth conductor to

eliminate electromagnetic interference. Ensure practical wiring
and laying of cables.

2.5.6. Cable routing and wiring

Separate laying of power supply circuits, never together with
control current loops:

DC voltage 60V ...400V
AC voltage 25V .. 400V

Joint laying of control current loops is allowed:

data signals, shielded
analogue signals, shielded

digital 1/O lines, unshielded
DC voltages < 60 V, unshielded
AC voltages < 25 V, unshielded



Safety and Reliability
2.5.7. Location of installation

Make sure that there are no impediments due to temperatures,
dirt, impact, vibrations and electromagnetic interference.

Temperature
Consider heat sources such as general heating of rooms, sun-
light, heat accumulation in assembly rooms or control cabinets.

Dirt
Use suitable casings to avoid possible negative influences due
to humidity, corrosive gas, liquid or conducting dust.

Impact and vibration
Consider possible influences caused by motors, compressors,
transfer routes, presses, ramming machines and vehicles.

Electromagnetic interference

Consider electromagnetic interference from various sources
near the location of installation: motors, switching devices,
switching thyristors, radio-controlled devices, welding equip-
ment, arcing, switched-mode power supplies, converters / in-
verters.

2.5.8. Particular sources of interference

Inductive actuators

Switching off inductances (such as from relays, contactors, so-
lenoids or switching magnets) produces overvoltages. It is nec-
essary to reduce these extra voltages to a minimum.

Reducing elements my be diodes, Z-diodes, varistors or RC el-
ements. To provide suitably designed reducing elements, we
recommend asking the manufacturer or supplier of the corre-
sponding actuators for the relevant information.



3. Modules and slots

KUAX 680l and 680C can be equipped with different types of
modules. The number of modules depends on the size of the
device:
- Devices with 4 slots: 4 modules (slots 0...3)
- Devices with 8 slots: 8 modules (slots 0...7)

(KUAX 680l only)

Modules are plugged into the top of the device. They are con-
nected to the controller via the device bus plug (the figure be-
low shows KUAX 680I):

Memory mod-
ule

Device bus plug

srss

0+|fo123456567|[01234567[[012345667 0\23455‘
] JE@@@E@E@ J@@@@@D@@ [Oooooool

1

O0o000

60004 | 1
:B [ [ EEERBEE

The following has to be observed when placing the modules:

. - Only plug modules in/out in an idle state. Danger of destruc-
tion!
- Sequence modules from left to right (see also "3.3. Slots").
- The modules must be screwed into the device. They could oth-
erwise become loose and then cause dangerous conditions.

3-1



Modules

3.1. Design

Mounting

Labels

The modules are enclosed in a plastic casing. For cooling the
electronics, there are ventilation slots on the narrow edges. The
plug for the connection to the bus connector is on the bottom
side.

There is a screw sunk into the front side which is used to attach
the module to the device frame.

In KUAX 680C, KDT 680CT, and recent models of KUAX 680l
(part numbers 680.423.xx) the modules are additionally sup-
ported by plastic rests. Modules made before calendar week
27/95 do not fit into these devices because they have no bores
to place the plastic rests in.

A large area on the front side is saved for a label. The label can
be used to enter the symbolic designations of the input or out-
put signals (cf. symbol table under KUBES) or the function of
the module.

There is a sufficient number of labels. They are delivered to-
gether with theKUAX 680l as perforated A4 tear-off blanks.

The line and column spacings are set in a way that makes an
inscription possible also for dot-matrix printers with a con-
densed print.

Status indicators

==

On the lefthand side of the labels there are left as many holes
as the module provides status indicators.

These holes fit across LEDs which are built into the actual
module casing to indicate, for example, signal states of inputs
or outputs.

By definition, light emitting diodes (also referred to as LEDS)
are "Class 1 light emitting diodes (in acc. with EN 60825_1)".

Channel numbers

On input and output modules, the corresponding channel num-
bers (0...3/7) are printed left to the LEDs. They correspond to
the inscription on the signal strip underneath the module. The
relation between terminal, LED and inscription is thus docu-
mented.



Supply

3.2. Screw-type locking connectors

Screw-type locking connectors (supplied by Phoenix) are used
to connect inputs and outputs to the device:

Connector type MINI-COMBICON, 3.81 mm matrix, connect-
ing diameter 0.14...1,5 mm?2 , max. load 8 A

The green screw-type locking connectors sit very firmly in

their position to avoid them becoming loose due to vibrations.
Should you find it difficult to pull them off with your fingers,
simply use a flat object such as a screwdriver with a wide blade
as a lever.

Never pull the wires to disconnect the plug. The wires might
otherwise slip out of the terminals or rip off even.

3.2.1. Coding

You can code the MINI-COMBICON connectors so that you do
not get them confused when putting them on (by conntecting
digital inputs to an SSI module, for example).

Push one or several coding profiles into the groove(s) provided
on the socket part of the connector for this purpose. Use a side
cutter, for example, to cut the corresponding coding element
off the plug part.

coding element

nuuicH cie

REY

OOV

There are some connectors in the basic device which are coded
in the factory. Please refer to the corresponding illustrations to
learn where such codings exist and what they look like.



Modules
3.3. Slots

KUAX 680l can be equipped with slots for either 4 or 8 mod-
ules. KUAX 680C and KDT 680CT always have 4 slots (or
none).

3.3.1. Function slots

Individual slots carry additional leads. They make the applica-
tion of certain modules possible for using services provided by
the processor (counting, stepper motor control, analogue/digital
conversion...):

Device with 8 slots (KUAX 680l only)
Device with 4 slots

event analogue analogue analogue
counter x 2 input x 2 input x 4 input x 4
+3) 2) 2) +2)

PWM x 2 PWM x 2
*1) *1)

These specifications do not limit the application of any other
module. If a function slot is not needed as such, it can also be
used for a slot-independent module such as a digital input or
output module.

*PWhstands for "pulse-width modulated output” for stepper motor control.
*2) This only concerns those analogue inputs with a resolution of 10bit that use the

A/D converter on the CPU.



Service modules

3.4. Service modules

Configuration

Modules with more complex functions need software support to
be able to carry out these functions. In order to avoid the neces-
sity for the user to write these often very complicated programs
himself, so-called service modules are embedded in the pro-
gram to relieve the user.

As from release 4.00, these service modules are delivered with
KUBES as individual files under the name SERV_xx.BIN. The
KUBES installation program places these files in the same sub-
directory as the program files (e.g. C:\KUBESEXE).

When configuring KUAX 6801 or 680C, you enter the modules
into a list in the same order in which they will be plugged in
later. KUBES can use this information to embed the necessary
service modules in the user program and to create the reference
to the modules.

3.4.1. Transfer address ranges

Service modules use so-called transfer address ranges (max. 32
byte) for each module for data exchange with the user program.
These are directly assigned to the module slots (see table on
next page). The service module assigned to the slot during con-
figuration determines the assignment of the transfer addresses.

3.4.2. Interrupt modules

Under certain conditions, some modules trigger an interrupt in
the CPU. Like this the service module, and sometimes also the
user program, can react particularly quickly to an event. An in-
terrupt caused by a module calls up an interrupt module (see ta-
ble on next page). This module can contain user-defined in-
structions to be carried out in case of an interrupt.



Modules

Assignment of transfer addresses and interrupt modules

Slot Transfer address range Interrupt module
0 SLA00.00...01.15 1
SLB00.00...01.15 2
1 SLC00.00...01.15 3
SLD00.00...01.15 4
2 SLEO00.00...01.15 5
SLF00.00...01.15 6
3 SLG00.00...01.15 7
SLHO00.00...01.15 8
4 SLI00.00...01.15 9
SLJO00.00...01.15 10
5 SLKO00.00...01.15 11
SLL00.00...01.15 12
6 SLMO00.00...01.15 13
SLNO00.00...01.15 14
7 SLO00.00...01.15 15
SLP00.00...01.15 16

3.5. Power supply of inputs and outputs

All inputs and outputs as well as the relay for polarity safe-
guarding in the digital output modules are centrally supplied

via the corresponding terminals of the basic device (see the rel-
evant instruction manuals of the individual controllers).



3.6. Differences between KUAX 680C/KDT 680CT and KUAX
680l

All examples given in this instruction manual refer to the use
of the relevant modules in KUAX 680lI.

When working with KUAX 680C or KDT 680CT you will be
obliged to take note of some differences which are caused by
the 1/Os available to the basic device.

Limited applicability

- You cannot use the counter module for event counters, order
no. 680.454.03; the reason being that in its standard configu-
ration, the device is already equipped with two event
counters (internal inputs).

- Stepper motor modules and internal analogue outputs share
the same system resources, i.e. the PWM outputs of the proc-

essor:

PWM analogue output stepper motor module
1 AO00.00 680.444.01 and .02
2 AO000.01 680.444.02

Thus, if you are using a two-channel stepper motor module
(680.440.02) neither of the two internal analogue outputs can
be used. If you are working with a single-channel stepper
motor module (680.440.01), you still have the option of us-
ing internal analogue output AO00.01 at least.

Addressing

Please note that input and output groups are occupied already
by the internal I/Os. While plugged-in modules are numbered
in groups from left to right just like in KUAX 680lI, they start
with different group numbers:

Modules first group
digital inputs 102

analogue inputs AlO1
digital outputs 002
analogue outputs  AOO1

=g For further information please refer to the device manuals.
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4. Digital inputs and outputs

These include:

Digital inputs and outputs are used for leading digital signals (1
or 0, High or Low, On or Off etc.) from the machine or system
into the controller (inputs) or vice versa (outputs).

Digital input signals from
- switches

- key-switches

- sensors

- etc.

Digital output signals for switching
- relays

- contactors

- magnetic valves

- etc.

There are only 2 possible states of digital signals:

- logical 0 (Low, Off...)
- logical 1 (High, On...)

These two signal states form the basis for most of the functions
of control engineering.

There are several digital input and output modules available for
adjusting the controller to the different types of signals.



Digital inputs and outputs
4.1. Plugging digital input and output modules

As from monitor version 4.10 (KUBES version 4.01), KUAX
680l can also be equipped with 16pin modules. KUAX 680C as
from its first delivered machines.

All earlier versions of KUAX 680l only allow application of
8pin modules.

Digital input and output modules can be plugged into any slot
as long as this slot is not needed for another module (see
"3.3.1. Function slots"). Certain regulations must be regarded,
however:

4.1.1. Addressing (input/output groups and channels)

Upon switching the controller on, inputs and outputs of all

plugged-in modules are automatically numbered from left to

right in groups of 8 channels (.00... .07) each. Thus, the first in-

put group is assigned the group number 100, the second one is

assigned 101 etc. The output groups are treated in the same way

by the system: 000, O01 etc.
Example for KUAX 680! S

0123466 7|[01234667|[01234686
g R ek e ) sr e el

j'u 0000

Heeed] [i0H50HGE |J6050a0a

b9
Legend:
0 input module, 8pin 100
1 output module, 8pin 000
2 input module, 16pin 101, 102
3 input/output module, 8/8pin 103, 001



Groups

Channels

Addressing

Inputs: 100...max. 115 (on 16pin modules)
Ouputs: 000...max. 007

In KUAX 680C, the first two input groups, 100 and 101, and the
first two output groups, O00 and OO01, are allocated already to
the internal inputs and outputs. The modules for inputs and
outputs thus start with numbers 102 and O02.

Each group consists of 8 channels, i.e. inputs or outputs:
Inputs: Ixx.00...1xx.07
Outputs: Oxx.00...0xx.07

4.1.2. Reserved slots

Reserved slots for a module type of which there are modules
plugged in already (e.g. input modules) must always be located
after the last plugged-in module of the same type. Otherwise,
the module numbering (addressing) of the following modules
of the same type will change.

Example: (I |_ 0]

Reserved slot for an input module (102.)

Reserved slots for later plugging of function modules or ana-
logue input modules may also be located between modules of
one type.

Example: I I O
000.
101.
Reserved slot for a counter module
100.



Digital inputs and outputs
4.2. Digital input modules

Digital input modules are used for reading the signal states of
switches, key switches, relay contacts etc. When working with
proximity switches and semi-conductor sensors please make
sure to keep them running within the switching thresholds
given below.

Switching thresholds and filters

The input line is used to adjust the connected signals to the sys-
tem voltage.

Defined signals:
Logical 0: <5V
Logical 1: =15V
(Hysteresis: 1...4 V)

Signal delay of inputs with normal (5ms) delay time:

In order to avoid voltage surges (noise pulses) being recog-
nized as valid signals, thus ex-

M . L ecuting wrong switching opera-
2 { N~ tions, they are filtered out.

A Signal identification is thus de-
15 layed by a nominal period of 5

} ms:
5 ¥ \ Raising delay *):
/\W ~ t_=3.0..7.0ms

\\\\‘\\\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\‘\\\— ve
5 10 5 d5 3 35 tmsl Ealling delay *):
Signal o tye - B tyg -

1 t.= 40 ..7.0ms

0

*) The input signals are read between individual program cycles and then written into the process im-
age. To correctly determine the availability of the signals for the user program you would have to add
the program cycle time to the delay time.
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Input module, 8 inputs
4.2.1. Input module, 24 V DC, 8 inputs

)
OOdooogd

Signal line connection

Input voltage is 24 V DC. These signals are applied via plug-
screw terminals on the signal strip underneath the module.

L

Exx.00—
Exx.01—
Exx.02—
Exx.03—
Exx.04—
Exx.05—
Exx.06—
Exx.07—

*)

*) read 'E' ='I' (for Input)



Digital inputs and outputs

4.2.1.1. Technical specifications

Application: .......cccccoe i KUAX 680l, 680C, 680S, KDT 680CT
Admissible ambient conditions
storage temperature ............oeeeeveveeenns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ..............cooceiiiinis 50...95 %
1] 10 =3 8
Type (acc. to IEC 1131) ..o 1
Potential separation .................cceeeeennnnns no
INAICALONS ... LEDs
COlOUN i green
tapping point...........oooveeeiieiiis in the input circuit
signal states ..., 1 LED on
0: LED off
Addressing: ....ccccvveeeeee s xx.00...1xx.07
Input voltage: ........cccoeeeviiiiiiiiie 24 V DC -20%/+25%
(incl. residual ripple)
Surge immuNity ......eeeveereeeeeeeeeeecs <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
logical 1: ..o =15V DC
Power consumption / input: .................... max. 10 mA
Weight:...ceeee e c.77g
Part number: ... 680.451.01



Input module, 8 inputs, with real-time clock
4.2.2. Input module, 24 V DC, 8 inputs, with real-time clock

These are the same inputs as described in chapter “4.2.1. Input
module, 24 V DC, 8 inputs” (see there for picture and connec-
tions).

Added is the function of the real-time clock which is realised

on this module.

4.2.2.1. Real-time clock

A clock module is integrated in the module which is supplied
by an accu in case of a voltage cut.

A KUBES module is available for setting and evaluating time
and date.

Name: CLOCK
Call from within the program:
JPK CLOCK

<actual time>— — <status indication>
<set> —]

The module should be called up in every PLC cycle. The pro-
gram within the module is organized so as to updating the input
parameter “actual time” every second.

If there is a set command (first byte in data field “set” = 255),
the preset values are taken over immediately.

Output byte “status indication” reports any occurring errors.



Digital inputs and outputs
4.2.2.2. Parameters of KUBES module “CLOCK”

The user has to reserve two data fields for the clock parameters
and one byte for status indication. It is helpful to enter these
operands into the symbol table (KUBES) at the beginning of
project planning.

The data fields must consist of subsequent operand ranges.
When programming the KUBES module, the first address of
each data field is entered.

We recommend to take over the symbols as shown in the 3 fol-
lowing tables:

Input parameter “Actual time”

Data field, 21 byte: current time and date (read only):
Byte
No‘Exampld Symbol
Actual value (decimal) for evaluation in the program:

Significance

1 |SBM00.00|SECOND _|second 0...59

2 |SBM00.0T |[MINUTE minute 0...59

3 |SBM00.02 [HOUR hour 0...23

4 |SBM00.03 [WEEKDAY |day of the week 0 (Sunday) ... 6 (Saturday)
5 |SBM00.04 DAY day 1...31

6 |SBM00.05|MONTH _ |month 1...12

7 |SBM00.06 [YEAR lyear 0...99
Actual value (ASCII) for transfer to text displays:
8 |SBM00.07 second lowbyte

9 sBM00.08]°C-°FC  |second highbyte
10 |SBM00.09 minute lowbyte
11 [SBM00.10 ASC_MIN minute highbyte
12 |SBM00.11 hour lowbyte
13]58m00. 1 2] > “-HOWR lnour highbyte

14 |SBM00.13 weekday lowbyte
15 |sBM00. 141 C-VPAY lieekday highbyte
16 |SBM00.15 day lowbyte
17sem01.00 LAY [day highbyte

18 |SBM01.01 month lowbyte
1958M01.02[*>“MON |month highbyte
20 lowbyt

SBMO1.03 ASC_YEAR lyear lowbyte

21 |SBM01.04 year highbyte




Input module, 8 inputs, with real-time clock
Input parameter “Set”

Data field, 7 byte: clock flag, slot, preset time and preset date:

Byte

ExamplelSymbol Significance

Z
o

clock flag (255: write values in bytes 3...7 into the

SBMO1.05/CL_FLAG clock)

SBMO

1.06|CL SLOT [slot number of the module (0...7)
SBMO1.07|SET SEC [preset value second: 0...59
SBMO1.08|SET MIN [preset value minute: 0...59
SBMO1.09|SET HOUR [preset value hour: 0...23

1

1

1

1

SBMO1.10|SET WDAY |preset value weekday: 0 (Sunday) ... 6 (Saturday)
SBMO1.11|SET DAY |preset value day: 1...31
SBMO1.
SBMO

12|SET MON |preset value month: 1...12
.13|SET YEAR |preset value year: 0...99

OO (N[O |W|IN]| =

Output parameter “Status indication”

1 byte: error message or OK, resp.

Byte

ExampldSymbo Value| Significace

0 |okay message, no error

undefined clock state (no load on the accu,

1 [identification cleared). Remedy: set the clock
lagain and recharge accu (approx. 72 h on the net)
set values outside the valid range

input parameters: the range of a data field is
exceeded

illegal slot number

SBMO1.15| STATUS

N[O~ W (N




Digital inputs and outputs

4.2.2.3. Programming suggestion for the real-time clock

L n ;module slot (0...7)
= SBMO01.06
JPK CLOCK
SBMO00.00— — SBMO01.15
SBMO01.05—
L SBMO01.15
CMP 0
JP<> ERROR ;for error evaluation
DISPLAY.
;display actual value
SET L MXX.XX
= PPxx.xx
L PPXxX.xX
JPCN ENDCLK ;to end of clock program
L 255
= SBMO01.05
PREVAL .
;write preset value into oper.
. ;SET_SEC...SET_YEAR
JP ENDCLK
ERROR
;error evaluation
ENDCLK.

;normal program



Input module, 8 inputs, with real-time clock

4.2.2.4. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity .............cccceeevinnnnns 50...95 %
INPUES e 8
Type (acc. to IEC 1131) ...ccoivvviiiiiiiieeen 1
Potential separation ...............cccceeennnnnnns no
INAICAtOrS .. .. LEDs
(o0 ] (o ¥ | S green
tapping point........ccccceeeeeeiii, in the input circuit
signal states ..........ccoeeee e, 1 LED on
0: LED off
Addressing: .......ccccoee e [xx.00...1xx.07
INnput voltage: ... 24 V DC -20%/+25%
(incl. residual ripple)
Surge imMmMuNity.........oooeeeeecveviinieeeee <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
ol [To | N I =15V DC
Power consumption / input: .................... max. 10 mA
Real-time clock: .......ccccevvviiiiiiiiieeiee, second, minute, hour

weekday, day, month, year
Accumulator (buffering of clock)

buffer time: ......cooeevee e, ~ 3 months

charging time: ..., ~72h
WeIghti. e, c.85¢g
Part number: .......coooooveiiiiii 680.451.02



Digital inputs and outputs

4.2.3. Input module, 24 V DC, 16 inputs

Low group number: High group number:

Status indic. (LEDs) Status indic. (LEDs)

Terminal / ™ Terminals

b
EEEGEEEE

Signal line connection

The input voltage is 24 V DC. These signals are applied via
clamp-screw terminals. The terminals are located on the signal
strip underneath the module for the low group and on the mod-
ule itself for the high group (see diagram).

low group number: high group number:

e

— Exx(+1).07
— Exx(+1).06
—— Exx(+1).05
— Exx(+1).04
—— Exx(+1).03 *)
— Exx(+1).02
— Exx(+1).01
— Exx(+1).00

I

OO DD

Exx.00—
Exx.01—
Exx.02—
Exx.03—
Exx.04—
Exx.05—
Exx.06—
Exx.07—

*) read 'E' ='I' (for Input)
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Input module, 16 inputs

4.2.3. Technical specifications

Application: ......cccccciiiii e, KUAX 680l (as from version 4.10),
KUAX 680S (part no. 680.3004/08)
KUAX 680C, KDT 680CT

Admissible ambient conditions

storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ... 50...95 %
L] 18 £ 16
Type (acc. to IEC 1131) ..o, 1
Potential separation ................cccceenvnnnnns no
INAICAtOrS .. .. LEDs
COlOUN .ot green
tapping point.......ccccceveeeeeee, in the input circuit
signal states ..., 1 LED on
0: LED off
Addressing: .......ccccoee v xx.00...1xx.07
Ixx(+1).00...I1xx(+1).07
INnput voltage: ... 24 V DC -20%/+25%
(incl. residual ripple)
Surge imMmuNity.........oooeeeeeceniiiniieeee, <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
[oTo [ Tor | I IR =15V DC
Power consumption / input: .................... max. 10 mA
WeIghtue e c. 104 g
Part number: ... 680.451.03



Digital inputs and outputs

4.2.4. Input module, 24 V DC, 8 inputs, 1 ms

A

Signal delay:

These are basically the same inputs as described earlier in
chapter "4.2.1. Input module, 24 V DC, 8 inputs" (see there for
diagram and connectors).

The difference between the two modules is in the much re-
duced signal delay time of the module described in this chap-
ter. This shorter signal delay makes it possible to register very
much increased signal sequences (e.g. fast counting impulses).

Please take into consideration that the shorter signal delay
time may lead to situations where noise pulses are not filtered
out and are therefore not registered by the CPU. We therefore
strongly recommend the use of shielded wires.

In order to avoid voltage surges (noise pulses) being recog-
nized as valid signals, thus executing wrong switching opera-
tions, they are filtered out.

Signal identification is thus delayed by nominally 1 ms:

Raising delay?*):
t.= 0.3..1.0ms

Falling delay*):
t.,= 0.4..14ms

*) The input signals are read between the individual program cycles and then written into the process
image. To correctly determine the availability of the signals for the user program you would have to
add the program cycle time to the delay time.
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Input module, 8 inputs, 1 ms

4.2.4.1. Technical specifications

Application: ......cccccciiiii e, KUAX 680l, 680C, 680S, KDT 680CT
Admissible ambient conditions
storage temperature .........cccoeeeeeeeeeeenns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity .............cccceeevinnnnns 50...95 %
INPUES e 8
Type (acc. to IEC 1131) ..o, 1
Potential separation ...............cccceeennnnnnns no
INAICAtOrS .. .. LEDs
(o0 ] (o ¥ | S green
tapping point........ccccceeeeeii, in the input circuit
signal states ..........ccoeeee e, 1 LED on
0: LED off
Addressing: .......ccccoeev e [xx.00...1xx.07
INnput voltage: ... 24 V DC -20%/+25%
(incl. residual ripple)
Surge imMmMuNity........oooeeeeccvneiinieeee <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
[oTo[To | I ISR =15V DC
Max. voltage: ......oooeeiiiiiiiiee 28.8 Vv DC
Power consumption / input: ...........ccc..ee. c. 10 mA
WeIghtie e, c.77g
Part number: ... 680.451.04



Digital inputs and outputs

4.2.5. Input module, 24 V DC, 16 inputs, 1 ms

A

Signal delay:

These are basically the same inputs as described earlier in
chapter "4.2.3. Input module, 24 V DC, 16 inputs" (see there
for diagram and connectors).

The difference between the two modules is in the much re-
duced signal delay time of the module described in this chap-
ter. This shorter signal delay makes it possible to register very
much increased signal sequences (e.g. fast counting impulses).

Please take into consideration that the shorter signal delay
time may lead to situations where noise pulses are not filtered
out and are therefore not registered by the CPU. We therefore
strongly recommend the use of shielded wires.

In order to avoid voltage surges (noise pulses) being recog-
nized as valid signals, thus executing wrong switching opera-
tions, they are filtered out.

Signal identification is thus delayed by nominally 1 ms:

Raising delay?*):
t.= 0.3..10ms

Falling delay*):
t,= 04..14ms

*) The input signals are read between the individual program cycles and then written into the process
image. To correctly determine the availability of the signals for the user program you would have to
add the program cycle time to the delay time.
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Input module, 16 inputs, 1 ms

4.2.5.1. Technical specifications

Application: ......cccccciiiii e, KUAX 680l (as from version 4.10),
KUAX 680S (part no. 680.3004/08)
KUAX 680C, KDT 680CT

Admissible ambient conditions

storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ... 50...95 %
L] 18 £ 16
Type (acc. to IEC 1131) ..o, 1
Potential separation ................cccceenvnnnnns no
INAICAtOrS .. .. LEDs
COlOUN .ot green
tapping point.......ccccceveeeeeee, in the input circuit
signal states ..., 1 LED on
0: LED off
Addressing: .......ccccoee v xx.00...1xx.07
Ixx(+1).00...I1xx(+1).07
INnput voltage: ... 24 V DC -20%/+25%
(incl. residual ripple)
Surge imMmuNity.........oooeeeeeceniiiniieeee, <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
[oTo [ Tor | I IR =15V DC
Power consumption / input: .................... max. 10 mA
WeIghtue e c. 104 g
Part number: ... 680.451.07



Digital inputs and outputs

4.2.6. Input module, 24 V DC, 16 inputs, interrupt capability

These are basically the same inputs as described earlier in
chapter "4.2.3. Input module, 24 V DC, 16 inputs" (see there
for diagram and connectors).

The difference between the two modules is in the extended
functionality of the module described in this chapter concern-
ing the registeration of fast input signals.

Please take into consideration that the shorter signal delay

A time may lead to situations where noise pulses are not filtered
out and are therefore not registered by the CPU. We therefore
strongly recommend the use of shielded wires.

4.2.6.1. Signal delay

In order to avoid voltage surges (noise pulses) being recog-
nized as valid signals, thus executing wrong switching opera-
tions, they are filtered out. Signal identification is thus de-
layed:

Inputs 1xx.00...03 (lower group, terminals underneath the module)
The first 4 outputs have interrupt
ulv] capability and have a particu-
larly short signal delay time of
nominally 0.3 ms.

Raising delay*):
t = 0.09...0.36ms

ve

Falling delay?*):
t,= 0.12..0.39ms

*) The input signals are read between the individual program cycles and then written into the process
image. To correctly determine the availability of the signals for the user program you would have to
add the program cycle time to the delay time.
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Input module, 16 inputs, interrupt capability

Inputs 1xx.04...07 (lower group, terminal underneath the module)

The next 4 outputs have a short signal delay time of nominally
1ms.

Raising delay*):

t.= 0.3..1.0ms
Falling delay?*):

t,= 04..14ms

Inputs Ixx(+1).04...07 (higher group, terminal on the module)
These 8 outputs have the normal signal delay time of nomi-

nally 5 ms.
Z[ﬂ 1 P Raising delay*):
f t,= 3.0..7.0ms

A Falling delay?*):
15 \ tva = 4.0..7.0ms
—

TT T T [T T T T[T TTITT T

10 15

LI I I L L B B O B

20 25 3 35  t[ms]

o fye —-— —— tyg |-

Signal
1

*) The input signals are read between the individual program cycles and then written into the process
image. To correctly determine the availability of the signals for the user program you would have to
add the program cycle time to the delay time.
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Digital inputs and outputs

4.2.6.2. Interrupt inputs

Inputs Ixx.00...03 (lower group, terminal underneath the mod-
ule) support interrupt functions and have a particularly short
signal delay time of nominally 0.3 ms.

For enabling and registering interrupts, each module is auto-
matically assigned a transfer address range (see "3.4. Service
modules™) and an interrupt module for interrupt evaluation.

Transfer address ranges and interrupt modules

Slot Transfer address rande Interrupt module
0 SLA00.00...01.15 1
1 SLC00.00...01.15 3
2 SLE00.00...01.15 5
3 SLG00.00...01.15 7
4 SLI100.00...01.15 9
5 SLK00.00...01.15 11
6 SLM00.00...01.15 13
7 SLO00.00...01.15 15

When enabled, each of the 4 inputs can trigger an interrupt in
the CPU by raising or falling signal edges. In this case, the
CPU immediately interrupts the normal program run and calls
up the interrupt module that is assigned to this module slot. In
this interrupt module you can get the information about the sig-
nal that triggered the interrupt and also start the necessary
measures. We recommend keeping the program in the interrupt
module as short as possible to avoid putting great loads on the
cycle time, especially if interrupts are used frequently.

The user program can also scan the status of the interrupt in-
puts via the normal input addresses, Ixx.00...03. This means
working with the signal delay that is extended by the cycle
time, however.

The functions of the transfer addresses are listed in the table on
the next page:



Input module, 16 inputs, interrupt capability

Functions of the transfer addresses:

Address |Symbol Function
SLx00.00]NT IH 0 |. input 00
interrupt -
SLx00.0L|INT_LH_1 |triggered by: ~ |input 01
ositive edge |
SLx00.02|INT LH 2 (pLow—>Highg) !nput 02 _ _ _
SLx00.03|INT LH 3 input 03  |CPU writes 255 after interrupt triggered
- via this channel; user program analyses
SLx00.04{INT HL O interrupt input 00 Jinformation in interrupt module
SLX00.05]NT_HL_1 _|triggered bgj/: input 01
t -
SLx00.06|INT HL 2 ?I—?%%-“;icfw)ge input 02
SLx00.07|INT HL 3 input 03
SLX01.00ENI LH 0 enable interrupt Input 00
SLx01.01ENI_[H_1 |trigger: P input 01
SLx01.02ENI_LH 2 ?B;J\t,l_\;eHie;%e iNput 02 | yser program writes '255' to enable
SLx01.03ENI IH 3 input 03  [interrupt source, or '0' to disable interrupt
source.
SLx01.04]ENI HL O enable interrunt input 00 |Settings are transferred to CPU by 255 in
SLXOL.05ENI_HL_1_|trigger: Pl linputor  [SLx01.14
SLx01.06[ENI HL 2 ?ﬁ%ﬂ_“ﬁgx?e input 02
SLx01.07|ENI HL 3 input 03
SLx01.08ENI MOD th;ar %rogg)allm \9/rites 255 to enable input module for processing interrupt
' _ 0 for disabling
SLx01.14 SET_ENI glsj%r gl’:?(%r;:lwn'llevc\‘/ggassb%?\?wtigr:rga(r)\sfer new settings SLx01.00...14 to CPU;
SLx01.15/|NT VERS |Software date (version) of service module

Example: Enabling the first input for interrupt H->L and L->H:

L M00.00 ;initialisation marker
JPC OK
L 255
= ENI_MOD ;general interrupt enable
= ENI_LH_O ;enable interrupt Low->High
= ENI_HL O ;enable interrupt High->Low
= SET_ENI ;transfer new settings
OK =1 M00.00 ;initialisation marker
Example: interrupt analysis
LH_O L INT_LH_O ;interrupt trigger Low->High?
JPCN HL_O
;analysis program interrupt Low->High
CLR INT_LH_O ;reset interrupt trigger
HL_O L INT_HL_O ;interrupt trigger High->Low?
JPCN CONTINUE
;analysis program interrupt High->Low
CLR INT_HL O ;reset interrupt trigger
CONTINUE ...
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Digital inputs and outputs

Interrupt frequency

4-22

Every interrupt lengthens the cycle time. If an overall program
cycle is longer than 70 ms, the monitor will trigger a watchdog
and interrupt the program run. Thus the interrupt frequency
must not exceed a maximum of 2.5 kHz for short periods of
time (approx. 10 ms). Taken over longer periods of time, the
maximum interrupt frequency must be no higher than 1 kHz. If
you are using the interrupt module as a counter you must make
sure not to exceed the interrupt frequency of 1 kHz.



Input module, 16 inputs, interrupt capability

4.2.6.3. Technical specifications

Application: ... KUAX 680l (as from version 4.17),
KUAX 680C, KDT 680CT
Admissible ambient conditions

storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ............ccccvvviiiieennee 50...95 %
INPULS .o 16
Type (acc. to IEC 1131) .....ccevvvevviiiieeennn. 1
Potential separation ..................ceeeeeenene no
INAICALONS....uviiiiieiieiiieeee e LEDs
COlOUN ..o green
tapping point..........ccoeoeei e in the input circuit
signal states ... 1 LED on
0: LED off
Addressing: .....cccceeeeeeeiiie [xx.00...1xx.07
Ixx(+1).00...I1xx(+1).07
IXX.00...03 oo, filter 0.3 ms with interr. e&p5 kHz
IXX.04...07 oot filter 1 ms
IXX(+1).00...07..covmiiiiiiieiieeieeeeeeeeeeen filter 5 ms
Input voltage: ..., 24 V DC -20%/+25%
(incl. residual ripple)
Surge immunity ......evveeeeeeeeeieeccs <.60 V DC & 30 min.)
Signal recognition
[oTo[Tor= | I 0 <5V DC
logical 1: ... 215V DC
Power consumption / input: .................... max. 10 mA
Weight:. e c. 108 g
Part number: ...l 680.451.06



Digital inputs and outputs

4.3. Digital output module, 24 V DC, 0.5 A, 8 outputs

)
OOoooogd

Function

Output modules provide the connection to external actuators
(relays, contactors, magnets, valves...).

Resistive and inductive loads can be connected. Freewheeling
diodes have been added to suppress inductive disable surges.
The switching state of the outputs is indicated by LEDs.

Signal line connection

The controller generates output signals of a voltage of 24 V

DC. These are picked up at the plug-screw terminals on the sig-
nal strip. Each module is assigned one block of 8 of these ter-
minals. The block is placed directly underneath the module slot
(see diagram above).

L

=
o

E

)

Axx.00 —
Axx.02 —
Axx.03—
Axx.04 —
O Axx.05—
Axx.06 —
Axx.07 —

o

*)read 'A' ="

' (for Output)
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Output module, 8 outputs

Polarity safeguard

If the connection is correct, a relay in the module switches the
supply of the outputs. A destruction of the module in case of
reversed polarity is thus avoided.

Increased performance by parallel connection

The load-carrying ability of the individual outputs is limited
(see Technical specifications). It is permissible, however, to
connect 2 outputs in parallel, thus redoubling the performance.

You must only connect outputs on the same module in parallel.

Protection against short circuit and overload

Restart

The outputs are protected against destruction by overload or

short circuit:

- the load current is limited to approx. 1.0...1.2 A

- a temperature monitor switches the output off after 0.1 tol s
and reports a short circuit to the CPU

in KUAX 680! and 680C:

- the CPU outputs a short circuit message,

- reports short circuit by flash pulse (1) on "failure" LED,

- activates interrupt module no. 18,

- see also instruction manual KUAX 680I, E 308 GB, Appen-
dix D.1.

in KUAX 680S:

- the CPU disables all outputs,

- reports a short circuit by flash pulse (1) on "status" LED,

- sends event notification (1) to the master via PROFIBUS

after removing the error:

- reset device (by switching it off and on)

- Search source of error

- Put controller into idle condition
- Remove error

- Supply controller with voltage



Digital inputs and outputs
Backfeeding of outputs

Backfeeding means that an output is externally supplied with

voltage. This is no problem normally.

However, under certain circumstances it can destroy the free-

wheeling diode of the relevant output:

if

- the controller is on

- and outputs are switched on and under a load

- and if the module supply (upper terminal) is off

then

- the backfed output will use the built-in free-wheeling diode
for supply

- and the load the current may destroy the free-wheeling diode.

4.3.1 Technical specifications

ApPliCation: ......ccveeviiiiie e KUAX 680I, 680C, 680S, KDT 680CT
Admissible ambient conditions
storage temperature .........cccceeeeeeeeeneens -25...+70 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ............ccooeeviiiinnnns 50...95 %
OULPULS ..o 8
114 0= SRR semiconductor
INAICALONS....ueiiiiiiieieeieeeee e LEDs
COlOUN it red
tapping point..........ccccoeeeeee e, in the load current circuit
signal states ..o 1 LED on
0: LED off
Addressing: ..., 0xx.00...0xx.07
Output voltage: .........occoceiviiiiiiiiiieeeeeeee, 24 V DC -20%/+25%
(incl. residual ripple)
OUIPUL CUMENt: ....cceveieeeeeecee e max. 0.5 A
Short circuit protection: ..........cccceveeeeeenn. yes
WeIght:. .o c.84¢
Part number: ... 680.452.02 (older version 680.452.01)



Input/output module, 8/8

4.4. Digital input/output module, 24 V DC, 8/8

Outputs: Inputs:

Status indic. (LEDs) Status indic. (LEDs)

el
[ o o
Function
Inputs
The inputs are the same as described in chapter "4.2.1. Input
module, 24 V DC, 8 inputs".
Outputs

The outputs are the same as described in chapter "4.3. Digital
output module, 24 V DC, 0.5 A, 8 outputs".

Signal line connection

The input signals are connected to the module via clamp-screw
terminals.

The outputs signals are connected via the signal strip under-
neath the module (see diagram above).

Outputs: Inputs:

E 1S p—exor
I = e

E 1S p—exos
VLYYV E_ 1S |—exos

% E ® — Exx.03 %

LTTTTTTD ) Egs fewe 9
ggggsest E O e
T332 < E 1S |—exo0
*) read 'A' = 'O’ (for output) *) read 'E' = 'I' (for input)
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Digital inputs and outputs

4.4.1. Technical specifications

Application: .......cccccoe i KUAX 680l (as from version 4.10),
KUAX 680S (part no. 680.3004/08)
KUAX 680C, KDT 680CT

Admissible ambient conditions

storage temperature ..........c.ooeeeeveveeeens -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity .............ocooceiiiinns 50...95 %
INPUES ... 16
Type (acc. to IEC 1131) ..o 1
Potential separation .................coeeeeennnnnns no
INAICALONrS ...t LEDs
COlOUN i green
tapping point..........coooveeivieirs in the input circuit
signal states ..., 1 LED on
0: LED off
Addressing: ....cccvveveeee xx.00...1xx.07
Input voltage: ........ccceeeeiiiiiiiiiie 24 V DC -20%/+25%
(incl. residual ripple)
Surge immMuNity .....oeeeveeeeeeeeeeeeeccees <.60 V DC & 30 min.)
Signal recognition
logical O: ..o <5V DC
logical 1: ..o =15V DC
Max. voltage: ........coooeeiiiiiiiiiiieeeeee 28.8 vV DC
Power consumption / input: ................... max. 10 mA
OUIPULS ... 8
EYPE e Ssemiconductor
INAICALOIS ...vviei et LEDs
COlOUN i red
tapping point...........oooeeeeveeeicis in the load current circuit
signal states ... 1 LED on
0: LED off
Addressing: .....cvvveeveeee 0xx.00...0xx.07
Output voltage: ..........ooeeeeveeciieeeeeee 24 V DC -20%/+25%
(incl. residual ripple)
OUutpUL CUIMTENL: ..o max. 0.5 A
Short circuit protection: ...........ccccvvvveeneen. yes
Weight: .. c.117g
Order NUMDET: ....ovvveieeeeeeeeeeeeeeeeeeee, 680.450.02 (older version 680.450.01)
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Pneumatic output module, 4 outputs, 3/2 way

4.5. Pneumatic output module, 4 outputs 3/2 way

LED O
LED 1 < 2
LED 2 < 5o
LED 3 T e
Circuit diagram 7 Lo
r————/1
| 2.1\
| ety 00
I 2.2 —_
||, I
| | 2.3
| iﬂﬂ” —
| 2.4
ey
| L,
| L— 13
L—_—_ _ 1
Connector Function Address LED no.
2.1 pneum. output Oxx.00 LED O
2.2 pneum. output Oxx.01 LED 1
2.3 pneum. output Oxx.02 LED 2
24 pneum. output Oxx.03 LED 3
1 air in - -
3 air out - -
Outputs

These are pneumatic outputs of 3/2 way directional control
valves. The valves are addressed by the controller like normal
digital outputs. The connection is made via the sleeve bits us-
ing 5 x 1 PE tube.

Outgoing air should always be allowed to escape from the
switching cabinet. Please note that unused outputs also give off
air so that they must either be sealed or their air out led out of
the cabinet..
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Digital inputs and outputs

4.5.1. Technical specifications

Application: .......cccoecii e, KUAX 680l, 680C, 680S, KDT 680CT
Admissible ambient conditions

storage temperature ..........ccccceeeeeeeennnn. -25...470 °C

ambient temp. during operation: ....... 0..55 °C

relative humidity ... 50...95 %
OUIPULS . ..o 4

1174 01 pneumatic
INAICALOrS ... LEDs

COlOUN i red

signal states ........cccccvvvveeeeiiiiinieeeeeeenn, 1 LED on

0: LED off
Addressing: ... 0Oxx.00...0xx.03
ValVES ... 3/2 way directional control
Switching position: ..........ccccooeviiiiiiiiine normally closed (NC)
Nominal width (NW): ......ovvveeiiiiiiiiieeeee. 0.7 mm
CONNECION: ..t socket for 5 x 1 PE tube
KV Value: ..., 0.21 I/min
please ref. to catalogue P 411 GB

MaX. PreSSUIE: .....uvviiiiiiiee e eeeeiine mas B 7 bar
Medium: ... filtered (5 pum), oiled or filtered unoiled

pressurized air. (Other gases such as
helium, argon, or CQOcan also be used.
Please feel free to contact us.)

< |If you are operating a component
with oiled air once you have to make
sure to continue operating it with oiled
air as the oil will remove the initial lu-

brication.
SUPPIY: e shared AIR IN connector(1)
shared AIR OUT connector (3)
Switching diagram: .............cccevvviviiiieeenen. see left side
WeIghtue e c.198¢
Order number: ........ccoocvveieivi 680.453.01



5. Analogue inputs and outputs

These include:

Analogue inputs and outputs are used to lead analogue (i.e. per-
manently changeable) signals from the machine or the system
into the controller (inputs) or vice versa (outputs)

Analogue signalssuch as
- temperature values

- liquid levels

- rotational speeds

- etc.

There is a great number of analogue modules available for the

different applications. These are described on the following
pages.



Analogue inputs and outputs

5.1. Plugging analogue input and output modules

When switching the controller on, all plugged-in modules are
numbered automatically from left to right. Thus the first ana-
logue input module is assigned the group number AlOO, the
second one becomes AIO1 etc. (analogue outputs: AO00.00...).
Analogue input modules with a resolution of 10 bit must only
be plugged into certain slots (see “3.3.1. Function slots”) as
they use the analogue/digital converter on the processor.

All other analogue modules can be plugged into any slot.

5.1.1. Addressing (anal. input/output groups and channels)

Example for KUAX 680I:

Legend:

Upon switching on KUAX 680I, inputs and outputs of all
plugged-in modules are automatically numbered from left to
right in groups of a maximum of 4 channels (.00... .03) each.
Thus, the first analogue input group is assigned group number
AIQO, the second one becomes AlO1 etc. (for exceptions see ch.
"3.6. Differences between KUAX 680C/KDT 680CT...") The
analogue output groups are treated in the same way by the sys-
tem: AOOO, AOO1 etc. 1 2 3 4

:5
:a

1 analogue output module, 4pin AOO00

2 analogue output module, 4pin AO01

3 analogue input/output module, 2/2pin AI00, AOO02
4 analogue input module, 4pin AlO1



Groups

Channels

Plugging analogue modules

Inputs: AIlOO...max. AlO07
Outputs: AOO00...max. AOO07

In KUAX 680C and KDT 680CT, the first input group, AIOO,
and the first output group, AOQO, are allocated to the internal
inputs and outputs. The modules for inputs and outputs thus
start with number AIO1 and AOO1 resp.

Each group consists of a maximum of 4 channels, i.e. inputs or
outputs:

Inputs: Alxx.00...Alxx.03

Outputs: AOxx.00...AOxx.03

5.1.2. Reserved slots

Reserved slots for a module type of which there are modules
plugged in already (e.g. input modules) must always be located
after the last plugged-in module of the same type. Otherwise,
the module numbering (addressing) of the following modules
of the same type will change.

Example: Al Al AO

-

Reserved slot (e.g. for an
analogue input module)

Reserved slots for later plugging of function modules or ana-
logue input modules may also be located between modules of
one type.

Example: Al Al ,|AO
AOO0O.
AlO1.
Reserved slot (e.g. for a counter module)
AlOO.
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Analogue inputs and outputs



Analogue input modules

5.2. Analogue input modules

Analogue inputs are used to lead analogue (i.e. permanently
changeable) signals from the machine or the system into the
controller. These can be temperature values, liquid levels, rota-
tional speeds etc.

5.2.1. Analogue input module, 0...10 V, 10 bit, 4 channels

A———

)
] e

5.2.1.1. Slots

This module uses the internal analogue/digital converter of the
processor on the CPU board. For this purpose, certain slots
carry additional leads. The module can only be operated on
these slots (see ch. “3.3. Slots”):

Slot no.  |Useable channels

2 0, 1%
3 0,1,2,3
4 0,1,2,3

*) Channels 2 and 3 cannot be used if this module is
applied to slot 2. In this case, the PWM outputs - also on
slot 1 - are switched off internally.



Analogue inputs and outputs

5.2.1.2. Connectors

The connectors of the signal lines are located on the 8-pin

plug-screw connector underneath the module (see diagram on
previous page):

HERNANHN

LYY

n

2)— 4

0)—
1)—
3)—

Signal
Signal
Signal
Signal

Both leads, signal and Gpdmust definitely be connected for
each channel (0...3). The Gpecbnnections are not identical
with the device-Gnd.

Shielding
Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

5.2.1.3. Representation of the analogue value

The read analogue value is digitalized and then written into a
16bit address as a two’s complement representation. This ad-
dress contains the value in bits 5...14. Bits 0...4 and 15 (sign
bit) always have the status 0:

Address bit5/14/1312(11/10 9 /8|7|6/5/4[3|2[1]0
Status 0 | ------------ value read ----------- -0/0/0|0|0

o

In the user program, the value is read in a double-byte opera-

tion.
Example: LD Al00.00
CMPD>= 4V ;input range 0...10.00V

= MO00.01



5.2.1.4. Technical specifications

Application: .......cccveeeiiiiee s

Admissible ambient conditions

storage temperature:...................
ambient temp. during operation: .......
relative humidity ................ccceeees
Inputs (channels):........cccouveeeeeeeeennnn.
Potential separation .........................
Addressing: .........oooeee e
Measuring range: .........cccccveeveeeeeeeeen.

Precision (relative to final value)

Analogue input modules

...... KUAX 680l, 680C, KDT 680CT

........ -25...470 °C

0..55 °C
50...95 %

....... 4

....... Alxx.00xx.03
....... 0...10V

10 bit, ~ 0.01 V / digit

max. error (at 25 °C) ....ccevvvveeeenenn. +0.6 %
norm. error (at 25 °C) ....cccccvvvvnnns +0.3%
temperature coefficient ................ 0.01 % /K
linearity error........cccccevvvvvvvvvenrneenennnnnn. +0.1%
Conversion time: ...........ooooeviiiiiiciiies 10 ms
Input voltage protection: ............cceeeennneee 60 V
Protection against noise pulses: .............. by filters and buffers
Weight....ccie e c.77g
Part number: ... 680.441.01



Analogue inputs and outputs

5.2.2. Analogue input module, 0(4)...20 mA, 10bit, 4 channels

T
[COCCoood

5.2.2.1. Slots

This module uses the analogue/digital converter of the proces-
sor on the CPU. For this purpose, certain slots carry additional
leads. The module can only be operated on these slots (see
“3.3. Slots”).

Slot no.  |Useable channels

2 0, 1%
3 0,1,2,3
4 0,1,2,3

*) Channels 2 and 3 cannot be used if this module is
applied to slot 2. In this case, the PWM outputs - also on
slot 1 - are switched off internally.



Analogue input modules

5.2.2.2. Connections

Shielding

The connections of the signal lines are on the 8-pin plug-screw
connector underneath the module (see diagram on previous
page):

AACREIY

OOV

< 1w © o~

Signal
Signal
Signal
Signal
Signal
Signal
Signal
Signal

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

5.2.2.3. Representation of the analogue value

Example:

The read analogue value is digitalised and then written into a
16bit address as a two's complement representation. This ad-
dress contains the value in bits 5...14. Bits 0...4 and 15 (sign
bit) always have the status 0:

Address bit15/14/1312/11]10 9|8 |7 |6|5/4|3]2]1]0
Status 0 | ------------ value read ---------- :0/0/0]|0|0

a1

In the user program, the value is read in a double-byte opera-
tion.

LD AI00.00
CMPD<=  8mA ;input range 0(4)...20.00mA
= MO00.01

Depending on the setting of the corresponding transfer address
(see next page) the input value is defined as a 0...20mA or a
4...20mA value.

5-9



Analogue inputs and outputs

5.2.2.4. Transfer address ranges

Each module is assigned a transfer address range of 16 byte
(see also "3.4. Service modules"). This range is used by the
analogue input module for data exchange with the CPU.

The address range depends on the slot:

Slot Transfer address range
2 SLE00.00...01.15
3 SLG00.00...01.15
4 SLI100.00...01.15

Assignment of transfer addresses

Significance

e Value Signal Chan.
SLx00.00] SIG 0O 0 | h

- user preselects the
SLX000YI SIG 1 | =0 | 0.20mA [ 1 Lo BEeoeer
SLx00.02 SIG 2 | <>0 | 4.20mA | 2 |Gefayit=0)
SLx00.03] SIG 3 3
SLx01.00FAIL O =255 wire failure 0
SLxOL.01FAIL 1 =255 | wire failure | 1 |erfor message from the

— : - service module, only
SLx01.02FAIL_2 =255 | wire failure 2__|with 4...20 mA signals
SLx01.03FAIL 3 =255 wire failure 3




Analogue input modules

5.2.2.5. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature: .........cccccceeeeeeennnn. -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity .............cccceeevinnnnns 50...95 %
Inputs (channels):........ccccveeeeeeiiiiiiinnnn. 4
Potential separation ...............cooceiiiiiinnns no
Addressing: ... Alxx.08xx.03
Measuring range: .........ooooeeeeeeinienniinniinnns 0...20 mA or 4...20 mA
ReSOIULION ..o, 10 bit,

~ 0.02 mA / digit for 0...20 mA
~ 0.016 mA / digit for 4...20 mA
Precision (relative to final value)

max. error (at 25 °C) .oevvvvvvvevieeeeeeen, +0.8%
norm. error (at 25 °C) ....cvvvvvveveeeennnnn. +0.4 %
temperature coefficient ...................... 0.02 % /K
linearity error........ccccceevvvvvvvvenrnennennnnnn. +0.1%
Conversion time: ..o 10 ms
Input resistance .............cceeeeeeeeeeececccens €40
Input voltage protection: ...........ccceeeennnee 60 V
Protection against noise pulses: .............. by filters and buffers
Indicated failures .........cccccceeiviiiiiienneenns wire failure
Weight...e e c.79¢g
Part number: ... 680.441.02



Analogue inputs and outputs

5.2.3. Analogue input module, PT100, 0...300 °C, 10 bit,
4 channels, two-wire connection

(000

gm0
OioOiooooon

5.2.3.1. Slots

This module uses the analogue/digital converter of the proces-
sor on the CPU. For this purpose, certain slots carry additional
leads. The module can only be operated on these slots (see
“3.3. Slots”):

Slot no.  |Useable channels

2 0, 1%
3 0,1,2,3
4 0,1,2,3

*) Channels 2 and 3 cannot be used if this module is
applied to slot 2. In this case, the PWM outputs - also on
slot 1 - are switched off internally.



Analogue input modules

5.2.3.2. Connectors

=

Shielding

The connectors of the signal lines are located on the 8-pin

plug-screw connector underneath the module (see diagram on
previous page):

AR

OOV

Unassigned inputs put an unnecessary load on the power sup-
ply. Unused channels should therefore be terminated by200
or should be short-circuited.

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-

cumstances, the additional grounding of the other end of the
cable may be commendable).



Analogue inputs and outputs

5.2.3.3. Transfer address ranges

Each module is assigned a transfer address range of 16 byte
(see also "3.4. Service modules"). This range is used by the
analogue input module for data exchange with the CPU.

The address range depends on the slot:

Slot Transfer address range
2 SLE00.00...01.15
3 SLG00.00...01.15
4 SLI00.00...01.15

Assingment of transfer addresses

Address| Symbol Significance

SLx00.00 Lowbyte

SLx00.01 TMP_CHO Highbyte temperature value channel 0, 0...300.0 {C
SLx00.02 Lowbyte

SLx00.03 TMP_CH1 Highbyte temperature value channel 1, 0...300.0 {C
SLx00.04 Lowbyte

SLX00.05 TMP_CH2 Highbyte temperature value channel 2, 0...300.0 {C
SLx00.06 Lowbyte

SLx00.07 TMP_CH3 Highbyte temperature value channel 3, 0...300.0 {C
SLx00.08 FAIL 0 |255 = wire failure or overtemperature channel O
SLx00.09 FAIL 1 |255 = wire failure or overtemperature channel 1
SLx00.10 FAIL 2 |255 = wire failure or overtemperature channel 2
SLx00.11 FAIL 3 |255 = wire failure or overtemperature channel 3
SLx00.12 FAIL MOD |255 = wire failure or overtemperature in module




Analogue input modules

5.2.3.4. Evaluation in the user program

There are two ways of evaluating the input information in the
user program:

As temperature value in steps of 1/10 °C
(0...3000 2 0...300.0 °C)

Example:

The temperature is represented as 12bit value (in 2 bytes) in the
transfer addresses (see table on previous page).

In the user program, the temperature value is read in a double-
byte operation.

LD SLEOO.00 ;temperature value channel O
CMPD>= 1500 ;greater/equal 150 °C ?
= MO00.01 ;set marker if so

As analogue value in a 10bit resolution

Example:

The resolution corresponds to the Kuhnke standard for ana-
logue inputs. The temperature is represented in the 16 bit ana-
logue input addresses (Al...). The addressing corresponds to the
sequence of the plugged-in analogue input modules (see "5.1.
Plugging analogue input and output modules™).

In this address the value is in bits 5...14. Bits 0...4 and 15 (sign
bit) always have the status 0:

Address bit1514/13/12/11|10/9 |8| 7 |6]5/4[3]2 1|0
Statug 0 | ------------ value read ---------- 0/0/0]|0|0

a

In the user program, the value is read in a double-byte opera-
tion. Scales 0...10.00V or 0...20.00mA can be used as refer-
ence.

LD Al00.00 ;analogue value channel O
CMPD>=  5.00V ;greater/equal 150 °C?
= MO00.01 ;set marker if so
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Analogue inputs and outputs

5.2.3.5. Technical specifications

Application: .........oooevcci e KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature:.........ccccceeeeeeeennn. -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ..............ccceeeniinnnns 50...95 %
Inputs (channels): ..., 4
Potential separation ...............coeeeiiiiinnne no
Addressing:
temperature value:........cccccvveveeeiiinnnn. SLx... (0...3000 1/10 °C)
analogue value............ccccccceeeniininnnn, Alxx.@0xx.03
Measuring range: .........coooeeevvevvniieeeeeeeeen 0..317 °C
ReSOIUtioN:........ccoei i 10 bit, ~ 0.31 °C / digit
Precision (relative to final value)
max. error (at 25 °C) ...vevvieiiiinnnnnnnn. +1.0%
- up until prod. date Sept. 1996 ......... +15%
norm. error (at 25 °C) ......eveeveeeeeeeennen. +0.3%
- up until prod. date Sept. 1996 ......... +1.0%
temperature coefficient ...................... 0.03 % /K
linearity error.........cccceeeeeneennniieiiininanns +0.2%
Conversion time: .......occcvveeee i 10 ms
Input voltage protection: ...........cccccuneeeee 60 V
Protection against noise pulses: .............. by filters and buffers
Indicated failures ... wire failure, overtemperature
Weight....oooo e c.784¢
Part number: ... 680.441.04



Analogue input modules

5.2.4. Analogue input module, thermocouple NiCrNi (type K),
0...1200 °C, 10 bhit, 4 channels

This module serves registering temperature values by thermo-
couples. The inputs are difference inputs which are linearised
on the module. Wire failures are recognized and indicated on
the module by 4 red LEDs.

Terminal

)
o o o )

free

5.2.4.1. Slots

This module uses the analogue/digital converter of the proces-
sor on the CPU. For this purpose, certain slots carry additional
leads. The module can only be operated on these slots (see
“3.3. Slots”).

Slot no.  |Useable channels

2 0, 1%
3 0,1,2,3
4 0,1,2,3

*) Channels 2 and 3 cannot be used if this module is
applied to slot 2. In this case, the PWM outputs - also on
slot 1 - are switched off internally.
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5.2.4.2. Connections

==
Shielding

The connections of the signal lines are on the side of the mod-
ule. These are coded plug-screw connectors which can only be
plugged into this location.

signal 0)- — 0 O [_K—]

Signal 0) +— 1 O :|

signal (1) - — 2 Q [__—

signal (1) +— 3 Q[ -

Signal 2)- — 4 O [__— )

signal @) +— 5 O [ K = remove coding element
signal 3)- — 6 Q[ —

signal 3) +— 7 O [ K-

The signal strip underneath the module remains unoccupied.

Open inputs put unnecessary load on the power supply. Unused
channels should therefore be short-circuited.

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

Example for connection:

Channels 0 and 1 are connected, channels 2 and 3 are free

Signal (0) -
Signal (0) +
Signal (1) -
Signal (1) +
Signal (2) -
Signal (2) +
Signal (3) -
Signal (3) +

-I|\IO)U'|J>D\)ND—‘O|



Analogue input modules

5.2.4.3. Transfer address ranges

Each module is assigned a transfer address range of 16 byte
(see also "3.4. Service modules"). This range is used by the
analogue input module for data exchange with the CPU.

The address range depends on the slot:

Slot Transfer address rang
2 SLE00.00...01.15
3 SLG00.00...01.15
4 SLI100.00...01.15

Assignment of transfer addresses

e

Address| Symbol Significance

SLx00.00 Lowbyte q
SLx00.01 TMP_CHO Highbyte temperature value channel 0, 0...1200 °C
SLx00.02 Lowbyte q
SLx00.03 TMP_CH1 Highbyte temperature value channel 1, 0...1200 °C
SLx00.04 Lowbyte o
SLx00.05 TMP_CH2 Highbyte temperature value channel 2, 0...1200 °C
SLx00.06 Lowbyte q
SLx00.07 TMP_CH3 Highbyte temperature value channel 3, 0...1200 °C
SLx00.08 FAIL O |255 = wire failure channel 0

SLx00.09 FAIL 1 |255 = wire failure channel 1

SLx00.10 FAIL 2 |255 = wire failure channel 2

SLx00.11 FAIL 3 |255 = wire failure channel 3

SLx00.12 FAIL MOD |255 = wire failure module




Analogue inputs and outputs

5.2.4.4. Evaluation in the user program

There are two ways of evaluating the input information in the
user program:

As temperature value in steps of 1 °C (0...1200 2 0...1200 °C)

Example:

The temperature is represented as 12bit value (in 2 bytes) in the
transfer addresses (see table on previous page).

In the user program, the temperature value is read in a double-
byte operation.

LD SLEOO0.00 ;temperature value channel O
CMPD> 600 ;greater 600 °C ?
= MO00.01 ;set marker if yes

As analogue value in a 10bit resolution

Example:

The resolution corresponds to the Kuhnke standard for ana-
logue inputs. The temperature is represented in the 16 bit ana-
logue input addresses (Al...). The addressing corresponds to the
sequence of the plugged-in analogue input modules (see "5.1.
Plugging analogue input and output modules™).

In this address the value is in bits 5...14. Bits 0...4 and 15 (sign
bit) always have the status 0:

Address bit15/14/1312/11/10 9/ 8|7 |6|5/4 /3] 2|10
Status 0 | ------------ value read ----------; +0/0|0|0]0

ol

In the user program, the value is read in a double-byte opera-
tion. Scales 0...10.00V or 0...20.00mA can be used as refer-
ence.

LD Al00.00 ;analogue value channel O
CMPD> 5.00V ;greater 600 °C?
= MO00.01 ;set marker if so



Analog input modules

5.2.4.5. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions

storage temperature: .........cccccceeeeeeennnn. -25...470 °C

ambient temp. during operation: ....... 0..55 °C

relative humidity .............cccceeevinnnnns 50...95 %
Inputs (channels):........ccccveeeeeeiiiiiiinnnn. 4
Potential separation ...............cooceiiiiiinnns no
Addressing: ... SLx... (0...1200 °C)
Analog value ........cccciiiiiiiiiii Alxx.08Ixx.03
Measuring range: ........cccceevvvvvvrrereeeeeeeeeenss 0...1200 °C

(linearised on the module)

ReSOIUtION:.......uiiiiiiiiiiiiiei 10 bit, ~ 1.17 °C / digit
Precision (relative to final value)

max. error (at 25 °C) coovvvvvveevieeeeeeen, +1.0%

norm. error (at 25 °C) ......evvevveeeeeeenen. +0.6 %

temperature coefficient.............cccuvee 0.02 % /K

linearity error.........cccccouuevvevvevveenneeenen. +0.2%
Conversion time: ... 10 ms
Input voltage protection: ............cceeeennneee 60 V
Protection against noise pulses: .............. by filters and buffers
Wire failure monitoring............cccceeveee. failures indicated by LEDs
Weight...o e c.93¢g
Part number: ... 680.441.07



Analogue inputs and outputs
5.2.5. Analogue input module, potentiometer, 10bit, 4 channels
Analogue set point modules are input modules for the connec-

tion of potentiometers which are used for presetting values for:
temperatures, liquid levels, rotation speeds, times etc.

A——

o)
] o

5.2.5.1. Slots

This module uses the analogue/digital converter of the proces-
sor on the CPU. For this purpose, certain slots carry additional
leads. The module can only be operated on these slots (see
“3.3. Slots”).

Slot no.  |Useable channels

2 0, 1%
3 0,1,2,3
4 0,1,2,3

*) Channels 2 and 3 cannot be used if this module is
applied to slot 2. In this case, the PWM outputs - also on
slot 1 - are switched off internally.



Analogue input modules

5.2.5.2. Connectors

The connections for the potis are on the 8-pin plug-screw con-
nector underneath the module. The supply (10V) is generated
in the power pack of the control (system voltage):

ACAEID

OOV

N ™ n

— 4

Potentiometer +10V— 0
Power supply +10v—{ 1
Potentiometer Gnd — 6
Power supply Gnd — 7

Signal (0)
Signal (1)
Signal (2)
Signal @) ...

Shielding
Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable my be commendable).

Example for the connections of channel 0:

lofeJ2fafafsfe]7]




Analogue inputs and outputs

5.2.5.3. Representation of the analogue value

Example:

5-24

The read analogue value is digitalised and then written into a
16bit address as a two's complement representation. This ad-
dress contains the value in bits 5...14. Bits 0...4 and 15 (sign

bit) always have the status 0:

[¢)]

Address bit1514/13112/1110/9 8| 7|6|5/4[3|2[1]0
Statug 0 | ------------ value read ----------; 0/0|0|0]|0

In the user program, the value is read in a double-byte opera-
tion.

LD AI00.00
CMPD<= 5V (2 50%)
= M00.01



Analogue input modules

5.2.5.4. Technical specifications

Application: ... KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature:.........cccccccvnnnnnnnn. -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ............ccccvvviiiieeenn. 50...95 %
Inputs (channels):......ccccceveviiviienenn, 4 potentiometer inputs
Potential separation ...............ccoeeiiiineee no
Addressing: .....eeevvviiiiieeeee Alxx.08xx.03
Potentiometer scale: .......ccccccceeeiiiiiiiiinnns 0O7.k1 K
Load resistance: ........cccccoeeveiiiiiiiiiiis A 7nkin.
Total load / module..........ccccvveeiieiiiiinnnen. 8.5 mA max.
Measuring range: ........cccceeeeieeieiiieeicnee 0..10 vV
ReSOIUtioN:........cooe i 10 bit, ~ 0.01 V / digit
Precision (relative to final value)
max. error (at 25 °C) ...coeeeveeeennennnnnn, +0.6 %
norm. error (at 25 °C) ....ccvvvvvveeeeennnnn. +0.3%
temperature coefficient ...................... 0.02 % /K
liNearity error........ccccvvevveeeeeeeeeeereenennns +0.1%
Conversion time: ... 10 ms
Input voltage protection: .........cccccccvvvnnnnns 60 V
Protection against noise pulses: .............. by filters and buffers
Weight....ooo e, c. 789
Part number: ...l 680.441.05



Analogue inputs and outputs



Analogue output modules
5.3. Analogue output modules
Analogue outputs are lead from the controller into the machine

or system. They may include: temperature values, liquid levels,
speed settings etc.

5.3.1. Analogue output module, 0...10 V, 8 bit, 4 channels

gm0
OioOiooooon

5.3.1.1. Slots

This module has its own digital-to-analogue converter. It can
therefore be plugged into any slot of the controller.



Analogue inputs and outputs

5.3.1.2. Connectors

Shielding

The connectors of the signal lines are on the 8-pin plug-screw
connector underneath the module (see diagram on previous

page):

signal ©) — 0 O [
end@ —1 Q[ k-
signal () — 2 O [
endy —3 Q[
zlng;a(lz()z) _ : g % K = remove coding element
signal 3) —1 6 © [_K—
end@e — 7O H

Both wires, signal and Gndmust be connected for each chan-
nel. The Gndconnections are not identical with the device's
Gnd.

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

5.3.1.3. Repesentation of the analogue value

The read analogue value is digitalized and written into a 16 bit
address as a two's complement representation. In the address,
the value is in bits 7...14. Bits 0...6 are not evaluated, bit 15
(sign bit) always has the status 0:

Address biti15[14{13[12]11[10[ 9|8 |7[6|5]4][3]2]1]0
Status[ O | ------- output value------- XX | X[X|X]|X]|X

O

In the user program, the value is entered in a double-byte oper-
ation.



Analogue output modules

Example: LD 5.5V ;input range 0...10.00V
=D AOO00.00

5.3.1.4. Technical specifications

Application: ..o KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature: .........cccccceeeeeeennnn. -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ...............cccoiiiiinnns 50...95 %
Outputs (channels): .......ccccceeeeiiiiiinennnnnns 4, short-circuit prot., single-ended
Short-circuit current............cccooeeiiiiiinnn. 15 mA max.
Potential separation .............ccccoeeeeeeinnnnn, no
Addressing: ....cccccvvvviiiei, AQOxx.00...AO0xx.03
RaANgE: ... 0..10V
BUFdeN.....oiiiiie i Q kin
ReSOIUtION:.......uiiiiiiiiiiieiei 8 bit, ~ 0.04 V / digit
Transient building-up period................... norm. 0.05 ms
Precision (relative to final value)
max. error (at 25 °C) ...oevvveiiiiinnnnnnn. +1.0%
norm. error (at 25 °C) ....ccvvvvvvveeeeeennnn. +0.5%
temperature coefficient ...................... 0.02 % /K
linearity error........ccccceevvvvvvvveernenneennnnn. +0.4%
Weight... e c.85¢g
Part number: ........ccccccovvi 680.442.01



Analogue inputs and outputs



Analogue output modules

5.3.2. Analogue output module, 0(4)...20 mA, 8bit, 4 channels

)
o ]

5.3.2.1. Slots

This module has its own digital-to-analogue converter. It can
therefore be plugged into any slot of the controller.



Analogue inputs and outputs

5.3.2.2. Connectors

Shielding

The connectors of the signal lines are on the 8-pin plug-screw
connector underneath the module (see diagram on previous

page):

Signal (0) < —
Signal (0) -~ —
Signal (1) <« —
Signal (1) - —
Signal (2) <~ —
Signal (2) -~ —
Signal (3) <« —
Signal (3) - —

K = remove coding element

CHLLIH]

~N o o b~ W N P O

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

5.3.2.3. Repesentation of the analogue value

5-32

The read analogue value is digitalised and written into a 16 bit
address as a two's complement representation. In the address,
the value is in bits 7...14. Bits 0...6 are not evaluated, bit 15
(sign bit) always has the status 0:

O

Address biti15[14{13]12]11[10[ 9|8 |7[6|5]4][3]2]1]0
Status[ O | ------- output value------- XX | X[X|X]|X]|X




Example:

=

Analogue output modules

In the user program, the value is entered in a double-byte oper-
ation.

LD 10 mA ;input range 0(4)...20 mA
=D AOO00.00

Depending on the setting of the corresponding transfer address
(see below), the input value is defined as 0...20 or 4...20mA
value.

5.3.2.4. Transfer address ranges

Each module is assigned a transfer address range of 32 byte
(see also "3.4. Service modules"). The first group of this range
is used by the analogue output module to determine the range
of the output signal.

The address range depends on the slot:

Slot Transfer address range
0 SLA00.00...01.15
SLC00.00...01.15
SLE00.00...01.15
SLG00.00...01.15
SLI100.00...01.15
SLKO00.00...01.15
SLM00.00...01.15
SLOO00.00...01.15

N[O |h|WIN|(F

Assignment of transfer addresses

SLx00.080 S 0
SLx00.090 SIG_1| = 0.20mA | 1 gfsgbﬁg?se'ems the typ
SLx00.100 SIG 2| <>0 | 4.20mA [ 2 | SetE o
SLx00.110 SIG 3 3




Analogue inputs and outputs

5.3.2.5. Technical specifications

Application: .........oooevcci e KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature:.........ccccceeeeeeeennn. -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ..............ccceeeniinnnns 50...95 %
Outputs (channels): .....ccccccoiiins 4
Potential separation ...............coeeeiiiiinnne no
Addressing: ....ccccvvevieeee AQxx.00...AO0xx.03
RaANGE ..ot 0(4)...20 mA
ReSOIULION:. ...eeiiiiiiiiiiee e 8 bit,

~ 0.08 mA / digit for 0...20 mA
~ 0.06 mA / digit for 4...20 mA

Transient building-up period................... norm. 0.015 ms
Precision (relative to final value)
max. error (at 25 °C) vvvvvvvveviiieeeeee. +1.0%
norm. error (at 25 °C) ......evvevveeveeeeneen. +05%
temperature coefficient ..........cccceeee.... 0.02 % /K
linearity error........ccccceeeenmevnniiiiiininnnns +04%
No-load voltage .........cccvvvvvvvvvivieeieeeeeeeee, 15 V max.
BUIdEN ... @namax
Weight....oooi e c.864¢
Part number: ... 680.442.02



Analogue input/output modules
5.4. Analogue input/output modules
These modules have analogue inputs and analogue outputs.

They are mainly used in cases where only a small amount of
channels is required.

5.4.1. Analogue I/0 module, 210...10V, 2 O 0...£10V

Inputs: 0...10 V, 10 bit, 2 channels
Outputs: -10...0...+10 V, 12 bit, 2 channels

I
[0OCCOoOog




Analogue inputs and outputs

5.4.1.1. Slots

Analogue inputs

This module uses the analogue-to-digital converter of the proc-
essor on the CPU for the analogue inputs. For this purpose, cer-
tain slots carry additional leads. If the analogue inputs are used,
then the module can only be operated on these slots (see "3.3.
Slots”):

Slot no. Useable channels
2 0,1
3 0,1
4 0,1

As there are only 2 analogue inputs the module should prefer-
ably be plugged into slot 2 as long as this is not occupied al-
ready.

Analogue outputs

The digital-to-analogue converter can convert 12bit digital val-
ues (including signs).

If only the analogue outputs of the module are to be used, then
the module can also be plugged into any other slot.



Analogue input/output modules

5.4.1.2. Connectors

Analogue inputs

The connections of the signal lines for the analogue inputs are
on the 8-pin plug-screw connector underneath the module:

IR

OOV

M < 1 © I~

Signal (1)— 2

Signal (0) —
Gnd (0) —
Gnd (1)

NC
NC
NC
NC

Both leads, signal and Gpdmnust definitely be connected for
each channel. The Gpdonnections are not identical with the
device-Gnd.

Analogue outputs

Shielding

The connections of the signal lines for the analogue outputs are
on the side of the module. A 4-pin plug-screw connector (5.08
mm grid) is used, which is delivered together with the module.

Signal (0) —

Gnd (0) —

Signal (1) —

Gnd (1) —

OO0QO

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commmendable).



Analogue inputs and outputs
5.4.1.3. Representation of the analogue value

Analogue inputs
The read analogue value is digitalized and then written into a
16bit address as a two’s complement representation. In this ad-
dress, the value is in bits 5...14. Bits 0...4 and 15 (sign bit) al-
ways have the status O:

Address bit5/14/1312(11/10 9 /8|7|6/5/4[3|2[1]0
Status 0 | ------------ value read ----------- -0/0/0|0|0

o

In the user program, the value is read in a double-byte opera-

tion.
Example: LD Al00.00
CMPD< 5.5V ;input range 0...10.00V

= MO00.01

Analogue outputs
The analogue value to be output must be written into a 16bit
address as a two's complement representation by the user pro-
gram. In this address, the value is in bits 4...14 and the sign in
bit 15. Bits 0...3 are not evaluated.

Address bit1514/13112/1110/9 8| 7|6|5/4[3|2[1]0
Status £ | ------------ output value ------------- X X X X

[¢)]

In the user program, the value is written in a double-byte oper-

ation.
Example: LD 5.5V ;input range 0...£10.00V
=D AO0O00.00
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5.4.1.4. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions

storage temperature: .........cccccceeeeeeennnn. -25...470 °C

ambient temp. during operation ........ 0..55 °C

relative humidity .............cccceeevinnnnns 50...95 %
INPULS .. 2
Potential separation ...............cccccecnvnnnnns no
Addressing: ... Alxx.KIxx.01
Measuring range: .......cccccevvvvvrrreeeeeeeeeeeenss 0..10 v
ReSOIUION:.......uiiiiiiiiiiieie 10bit, ~ 0.01 V / digit
Precision (relative to final value)

max. error (at 25 °C) cevvvvvveeveeeeeeeen, +0.6 %

norm. error (at 25 °C) ......evveeveeeeeeenen. +0.3%

temperature coefficient............ccccvee 0.01 % /K

linearity error.........cccccouuvvvvvvevveeenenenen. +0.1%
Conversion time: ........cccccceeeeiiiiiiieeee s 10 ms
Input voltage protection: ............ccceeeneeee 60 V
Protection against noise pulses: .............. by filters and buffers
OULPULS et 2, short-circuit protected
Potential separation: ............cccceecvvnvnnnnnns no
Addressing: ..o AOxx.00...AOxx.01
RaNge:. ... -10...0...+10 V
Max. output current: .......cccooeeeevvneeiennnnnnn. 5 mA max, 10 nF
ReSOIUION:.......uiiiiiiiiiiieie 11bit + sign, ~ 0.005 V / digit
Transient building-up period:.................. norm. 0.07 ms
BUurden:........eiiiiiiiii Q knin
Short circuit current: ........ccccoovvvvvieeeeennnns 15 mA max.
Precision (relative to final value)

max. error (at 25 °C) ...cevvieiiiiinnnnn. +04%

norm. error (at 25 °C) ....ccvvvvvveeeeennnnn. +0.1%

temperature coefficient ...................... 0.01 % /K

linearity error........cccccevvvvvvvvnnvnennnnnnnnn. +0.1%
SIGN. e 1bit
WeIghti. e, c.984¢g
Part number: ..o 680.441.03



Analogue inputs and outputs
5.4.2. Analogue I/0O module, 2 10...20 mA, 2 O 0...£10V

Inputs: 0(4)...20 mA, 10 bit, 2 channels
Outputs: -10...0...+10 V, 12 bit, 2 channels

—
]

5.4.2.1. Slots

Analogue inputs
This module uses the analogue-to-digital converter on the proc-
essor of the CPU for the analogue inputs. For this purpose, cer-
tain slots carry additional leads. If the analogue inputs are used,
then the module can only be operated on these slots (see 3.3.

Slots”).
Slot no. Useable channels
2 0,1
3 0,1
4 0,1

As there are only 2 analogue inputs the module should prefer-
ably be plugged into slot 2 as long as this is not occupied al-
ready.
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Analogue outputs

The digital-to-analogue converter can convert 12bit digital val-
ues (including sign).

If only the analogue outputs of a module are to be used, then
the module can also be plugged into any other slot.

Exception for KUAX 680l with 2 RS-485 connectors:

Do not plug into slot 0 as this might lead to collisions with the
V.24 leads.

5.4.2.2. Connectors

Analogue inputs

The connections of the signal lines for the analogue inputs are
on the 8-pin plug-screw connector underneath the module:

AR

LOLLLVLLOQ

N MmO < 1 © I~

Signal (0) - —
Signal (0) « —
Signal (1) - —
Signal (1) « —

NC
NC
NC
NC

Analogue outputs

Shielding

The connections of the signal lines for the analogue outputs are
on the side of the module. A 4-pin plug-screw connector (5.08
mm grid) is used, which is delivered together with the module.

Signal (0) —

Gnd (0) —

Signal (1) —

OO0QO

Gnd (1) —

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).
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5.4.2.3. Representation of the analogue value

Analogue inputs

Example:

The read analogue value is digitalized and then written into a
16bit address as a two’s complement representation. In this ad-
dress, the value is in bits 5...14. Bits 0...4 and 15 (sign bit) al-
ways have the status O:

Address bit5/14/1312(11/10 9 /8|7|6/5/4[3|2[1]0
Status 0 | ------------ value read ----------- -0/0/0|0|0

o

In the user program, the value is read in a double-byte opera-
tion.

LD AI00.00
CMPD>=  8mA ;input range 0...20.00mA
= MO00.01

Depending on the setting of the corresponding transfer address
(see next page), the input value is defined as 0...20 mA or
4...20 mA value.

Analogue outputs

Example:

The analogue value to be output must be written into a 16bit
address as a two’'s complement representation by the user pro-
gram. In this address, the value is in bits 4...14 and the sign in
bit 15. Bits 0...3 are not evaluated.

o

Address bit5/14/1312(11/10 9 /8|7 |6/5/4[3]2[1]0
Status + | ------------ output value ------------- X X X X

In the user program, the value is written in a double-byte oper-
ation.

LD 5.5V ;input range -10.00V...+10.00V
=D AO0O00.00



Analogue input/output modules

5.4.2.4. Transfer address ranges of the analogue inputs

Each module is assigned a transfer address range of 32 byte
(see also "3.4. Service modules"). In this range, the analogue
input/output module uses the first group to determine the range
of the input signal. Furthermore, the service module reports
any occurring wire failure to this range.

The address range depends on the slot:

Slot Transfer address range
0 SLA00.00...01.15
SLC00.00...01.15
SLE00.00...01.15
SLG00.00...01.15
SLI100.00...01.15
SLKO00.00...01.15
SLM00.00...01.15
SLO00.00...01.15

N|O|g|R|IWIN|(F

Assignment of the transfer addresses

Significance

e Value Signal Chan.
SLx00.00] SIG 0O 0 | H

_ user preselects the
:txgggél SIG_1 <_>OO 2%8 mﬁ ; type of signal

x00.02]_SIG 2 (default = 0)

SLx00.03| SIG 3 3
SLx01.00FAIL O =255 wire failure 0
SLx01.01FAIL 1 =255 | wire failure | 1 |error message from the

— - - service module, only
SLx01.02FAIL 2 =255 w!re fa!lure 2 |with 4..20 mA signals
SLx01.03FAIL 3 =255 wire failure 3




Analogue inputs and outputs

5.4.2.5. Technical specifications

Application: .........oooevcci e KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature:.........ccccceeeeeeeennn. -25...470 °C
ambient temp. during operation ........ 0..55 °C
relative humidity ..............ccceeeniinnnns 50...95 %
INPULS ..o 2
Potential separation ..................ceeeeennnnns no
Addressing: .....ceevveiiiiiiei Alxx.dxx.01
Measuring range: .........cooeeveeevvvvvnvvnnnneennns 0(4)...20 mA
Internal resistance: ...........ccccooiiiiiiiiiinnens 40
ReSOIUtION:. ....coiiiiiiiieeiiee e 10bit,

~ 0.02 mA / digit for 0...20 mA
~ 0.016 mA / digit for 4...20 mA
Precision (relative to final value)

max. error (at 25 °C) ...cevvvvieiiiiinnnnnn. +0.8%

norm. error (at 25 °C) ....cccvvvvvvveveeennen. +0.4 %

temperature coefficient ...................... 0.02 % /K

linearity error........cccceeeeeeunevnnvnnnnnnnnnnns +0.1%
Conversion time: ... 10 ms
INpuUt resiStance: ..........cccuevvevvveiieiiiiiieeeeee. €40
Protection against noise pulses: .............. by filters and buffers
Indicated failures: .........cccvvveeieiiiieieiiennnn. wire failure
OULPULS .t 2, short-circuit protected
Potential separation ............ccccceeeeeeeeeeeeenn. no
Addressing: ......vveeeieeieeiieeieeeeeeeeeeeeee AQyy.00...AQyy.01
RaANGE: . ..o -10...0...+10 V
OUIPUL CUMENt: ...ccovveeeeeicceee e 5 mA max, 10 nF
Resolution:........oooi i 11bit, ~ 0.005 V / digit
Transient building-up period................... norm. 0.07 ms
BUIdEN ...t 2 knin
Short circuit current: ..., 15 mA max.
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Precision (relative to final value)

max. error (at 25 °C) ....oovcvveveeeeeninn +04%
norm. error (at 25 °C) ....cvvvvvvveeeeeennen. +0.1%
temperature coefficient ...................... 0.01 % /K
linearity error........ccccceveuvuvevnnrennnnnnnnnns +0.1%
SION: e 1bit
Weighti. ..o, c.98¢g
Part number: ... 680.441.06

5.4.3. Analogue I/0 module, 210...10V, 2 O 0...20 mA

Inputs: 0...10 V, 10 bit, 2 channels
Outputs: 0(4)...20 mA, 12 bit, 2 channels

(00

[
DCCOoood

.45



Analogue inputs and outputs

5.4.3.1. Slots

Analogue inputs

This module uses the analogue-to-digital converter of the proc-
essor on the CPU for the analogue inputs. For this purpose, cer-
tain slots carry additional leads. If the analogue inputs are used,
then the module can only be operated on these slots (see "3.3.
Slots”):

Slot no. Useable channels

2
3
4

]
, ]
1

1

(ol oNe)

As there are only 2 analogue inputs the module should prefer-
ably be plugged into slot 2 as long as this is not occupied al-
ready.

Analogue outputs

5-46

The digital-to-analogue converter can convert 12bit digital val-
ues (including signs).

If only the analogue outputs of the module are to be used, then
the module can also be plugged into any other slot.



Analogue input/output modules
5.4.3.2. Connectors

Analogue inputs
The connections of the signal lines for the analogue inputs are
on the 8-pin plug-screw connector underneath the module:

IR

LY

o M < 1 © ~

Signal (0) —
Gnd (0)
Signal (1)— 2

Both leads, signal and Gpdmust definitely be connected for
each channel. The Gpdonnections are not identical with the
device-Gnd.

Analogue outputs
The connections of the signal lines for the analogue outputs are
on the side of the module. A 4-pin plug-screw connector (5.08
mm grid) is used, which is delivered together with the module.

Signal (0) — — @ —
Signal (0) - —| @
Signal (1) « —| @
Signal (1) - —| @ —

Shielding
Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commmendable).



Analogue inputs and outputs
5.4.3.3. Representation of the analogue value

Analogue inputs
The read analogue value is digitalized and then written into a
16bit address as a two’s complement representation. In this ad-
dress, the value is in bits 5...14. Bits 0...4 and 15 (sign bit) al-
ways have the status O:

Address bit5/14/1312(11/10 9 /8|7|6/5/4[3|2[1]0
Status 0 | ------------ value read ----------- -0/0/0|0|0

o

In the user program, the value is read in a double-byte opera-

tion.
Example: LD Al00.00
CMPD< 5.5V ;input range 0...10.00V

= MO00.01

Analogue outputs
The analogue value to be output must be written into a 16bit
address as a two's complement representation by the user pro-
gram. In this address, the value is in bits 4...14 and the sign in
bit 15. Bits 0...3 are not evaluated.

Address bit15/14/1312/11/10 9|8 |7|6|5/4/3]2]1]0
Statug | ------------ output value ------------- X X X X

al

In the user program, the value is written in a double-byte oper-

ation.
Example: LD 11mA ;input range 0...£10.00V
=D AOO00.00
= Depending on the setting of the corresponding transfer address

(see next page), the input value is defined as 0...20 mA or
4...20 mA value.



Analogue input/output modules

5.4.3.4. Transfer address ranges of the analogue inputs

Each module is assigned a transfer address range of 32 byte
(see also "3.4. Service modules"). In this range, the analogue
input/output module uses the first group to determine the range
of the input signal. Furthermore, the service module reports
any occurring wire failure to this range.

The address range depends on the slot:

Slot Transfer address range
0 SLA00.00...01.15
SLC00.00...01.15
SLE00.00...01.15
SLG00.00...01.15
SLI100.00...01.15
SLK00.00...01.15
SLMO00.00...01.15
SLO00.00...01.15

N[OOI~ |WIN|(F

Assignment of transfer addresses

Significance
Address) Symbol Value Signal Chan.
SLx00.080 SIG 0O 0
SLx00.090 SIG 1 - 0..20 mA 1 (L)stseigg;?selects the type
SLx00.100 SIG 2| <0 4..20 mA 2 (default = 0)
SLx00.1110 SIG 3 3




Analogue inputs and outputs

5.4.3.5. Technical specifications

Application: ......ccccviiiiiere KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions

storage temperature:.........cccccceeeeeeennnn. -25...470 °C

ambient temp. during operation ........ 0..55 °C

relative humidity ... 50...95 %
INPULS .. 2
Potential separation ................ccceeeevnnnnnns no
Addressing: ... Alxx.0xx.01
Measuring range: ........ccccccuvvvveveeeeeeeeeeeeenns 0..10 vV
ReESOIULION:.....eeiiiiiiiiiiieeeeee e, 10bit, ~ 0.01 V / digit
Precision (relative to final value)

max. error (at 25 °C) vvvvvvvvevveeeeeeeenn. +0.6 %

norm. error (at 25 °C) ...cccccvvvvvnrrnnnnnns +0.3%

temperature coefficient..........ccceeee... 0.01 % /K

linearity error........ccceeeeeeveeevnnvnnninnnnnnns +0.1%
Conversion time: ... 10 ms
Input voltage protection: ................ceennn. 60V
Protection against noise pulses: .............. by filters and buffers
OUEPULS et 2, short-circuit protected
Potential separation .............ccccceeeeiiennnn. no
Addressing: ....ccccevveviiiiii, AQyy.00...AQyy.01
RaANge: ..o 0(4)...20 mA
Max. output current: .......ccccooevveeviieniennnnn. 5 mA
ResOoIUtioN:........uviiieiiiiieii e 11bit,

~ 0.01 mA / digit for 0...20 mA
~ 0.008 mA / digit for 4...20 mA

Transient building-up period:.................. norm. 0.02 ms
BUrden:......cooiiiiieee e anmax.
No-load voltage: ..........cccccvvviviiiiiiiiieeeeen, 15 V max.
Precision (relative to final value)
max. error (at 25 °C) ..ccevvevveniiiinnnnnnnn. +0.6 %
norm. error (at 25 °C) ..cccccevvvvnvrnnnnnnns +0.2%
temperature coefficient ...................... 0.02 % /K
linearity error........cocceeeeennevniiiiiiinieenns +0.1%
WeIght..eeeeeee e, c.90g¢g
Part number: ... 680.441.08
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Analogue input/output modules
5.4.4. Anal. 170 module, 210...20 mA, 2 O 0...20 mA

Inputs: 0(4)...20 mA, 10 bit, 2 channels
Outputs: 0(4)...20 mA, 12 bit, 2 channels

g,
o ]

5.4.4.1. Slots

Analogue inputs
This module uses the analogue-to-digital converter on the proc-
essor of the CPU for the analogue inputs. For this purpose, cer-
tain slots carry additional leads. If the analogue inputs are used,
then the module can only be operated on these slots (see "3.3.
Slots”).

Slot no. Useable channels

2
3
4

1
1
1

1

SO0

As there are only 2 analogue inputs the module should prefer-
ably be plugged into slot 2 as long as this is not occupied al-
ready.
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Analogue outputs

The digital-to-analogue converter can convert 12bit digital val-
ues (including sign).

If only the analogue outputs of a module are to be used, then
the module can also be plugged into any other slot.

Exception for devices with 2 RS-485 connectors:

Do not plug into slot 0 as this might lead to collisions with the
V.24 leads.

5.4.4.2. Connectors

Analogue inputs

The connections of the signal lines for the analogue inputs are
on the 8-pin plug-screw connector underneath the module:

AR

LV

M < 1 © I~

I
S)
3
c
50 0 0O
0w z zZz zZz Zz

Signal (0) - —
Signal (0) « —
Signal (1) - —

Analogue outputs

Shielding

The connections of the signal lines for the analogue outputs are
on the side of the module. A 4-pin plug-screw connector (5.08
mm grid) is used, which is delivered together with the module.

Signal (0) « — @ —
Signal (0) - — @
Signal (1) « — @
Signal (1) - — @

Shielded cables have to be used for connecting the analogue
signals. The shielding is connected to the aluminium
baseprofile of the controller by M3 screws (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).
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5.4.4.3. Representation of the analogue value

Analogue inputs

Example:

The read analogue value is digitalised and then written into a
16bit address as a two’s complement representation. In this ad-
dress, the value is in bits 5...14. Bits 0...4 and 15 (sign bit) al-
ways have the status O:

Address bit15/14/1312/11]10 9|8 |7|6|5/4|3]2]1]0
Status 0 | ------------ value read ----------1 -0/0(0|0]|0

a1

In the user program, the value is read in a double-byte opera-
tion.

LD AI00.00
CMPD>=  8mA ;input range 0...20.00mA
= M00.01

Analogue outputs

Example:

=>n

The analogue value to be output must be written into a 16bit
address as a two’s complement representation by the user pro-
gram. In this address, the value is in bits 4...14 and the sign in
bit 15. Bits 0...3 are not evaluated.

(6]

Address bit15/14/13112/11]10/9 8| 7 |6]5/4]3]2]1]0
Statug | ------------ output value ------------- X X X X

In the user program, the value is written in a double-byte oper-
ation.

LD 11mA ;input range 0...20mA
=D AOO00.00

Depending on the setting of the corresponding transfer address

(see next page), the input value is defined as 0...20 mA or
4...20 mA value.
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Analogue inputs and outputs
5.4.4.4. Transfer address ranges

Each module is assigned a transfer address range of 32 byte
(see also "3.4. Service modules"). In this range, the analogue
input/output module uses the first group to determine the range
of the input signal. Furthermore, the service module reports
any occurring wire failure to this range.

The address range depends on the slot:

Slot Transfer address range
0 SLA00.00...01.15
SLC00.00...01.15
SLE00.00...01.15
SLG00.00...01.15
SLI100.00...01.15
SLK00.00...01.15
SLMO00.00...01.15
SL0O00.00...01.15

N[OOI IWIN(F

Assignment of transfer addresses

Significance

(LU Sl Value Signal Chan.,
SLx00.00] SIG 0 0 U | H
SLx00.01] SIG 1 - 0..20 mA 1 Ser prese ECtS_t e type
SLx00.02] SIG 2 <0 4. 20 mA 5 E)(;esfg&?l:o(f_))the inputs
SLx00.03| SIG 3 3
SLx00.080 SIG 0O 0 U | h

- ser preselects the type
SLx00.090 SIG_1 =0 0...20 mA L of signal of the outputs
SLx00.100 SIG 2| <>0 4...20 mA 2 (default = 0)
SLx00.110 SIG 3 3
SLx01.00FAIL O =255 W!re fa!lure 0 Error message from
SLXx01.01FAIL 1 =255 | Wire failure 1 |the service module,
SLx01.0ZFAIL 2 =255 | Wire failure | 2 |only for inputs with
SLX0L1.03FAIL 3 | =255 | Wire failure | 3 |20 mA signal
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5.4.4.5. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions

storage temperature: .........cccccceeeeeeennnn. -25...470 °C

ambient temp. during operation ........ 0..55 °C

relative humidity .............cccceeevinnnnns 50...95 %
INPULS .. 2
Potential separation ..............ccoociiiiiinnns no
Addressing: .......ccoeeev e Alxx.8xx.01
Measuring range: ........cccccvveveereeeeeeeeeeeeenns 0(4)...20 mA
Internal resistance: .........cccccovvviiiieeeennnn, 40
ReSOIUION:.......uiiiiiiiiiiieie 10bit, ~ 0.02 mA / digit
Precision (relative to final value)

max. error (at 25 °C) cevvvvvveeveeeeeeeen, +0.8%

norm. error (at 25 °C) ......evveeveeeeeeenen. +0.4 %

temperature coefficient............ccccvee 0.01 % /K

linearity error.........cccccouuvvvvvvevveeenenenen. +0.1%
Conversion time: ........cccccceeeeiiiiiiieeee s 10 ms
INpULt resiStanCe: ............evvvveviiiiieiiieieeeeeen. €40
Protection against noise pulses: .............. by filters and buffers
Indicated failures: ..........ccoovcvviveeeiiiiinnnnn. wire failure
OULPULS et 2, short-circuit protected
Potential separation .............cccccoeeeeeennnnn, no
Addressing: ..o AQyy.00...AOyy.01
RanNge: ... 0(4)...20 mA
ReSOIULION ..o 11bit,

~ 0.01 mA / digit for 0...20 mA
~ 0.008 mA / digit for 4...20 mA

Transient building-up period:.................. norm. 0.02 ms
BUrden:......oeiiiiiiiee e anamax
No-load voltage: ..........cccccuvvviiiiiiiiiiieeeeen, 15 V max.
Precision (relative to final value)
max. error (at 25 °C) .vvvvvveeveeeeeeeen, +0.6 %
norm. error (at 25 °C) ......evveeeeeeeeeenen. +0.2%
temperature coefficient............ccccvee 0.02 % /K
linearity error.........cccccouuvvvvvvenveeenennneen. +0.1%
SIGN: i ———- 1bit
WeIghti . e, c.90g¢g
Part number: ... 680.441.09
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6. Counter modules

Counter modules are used when the defined funtions of the
software counters in the program are not sufficient or when the
requested counting frequency cannot be reached because of the
cycle time.

There are various counter modules available.

- multi-function counter modules with 1 or 2 channels and
24V inputs, counting frequency up to 25 kHz

- multi-function counter modules with 2 channels and
RS422 interface, counting frequency up to 100 kHz

- event counter modules with 2 channels and 24V inputs,
counting frequency up to 25 kHz



Counter modules
6.1. Counter module, 1 or 2 multi-function counters, 24bit

There are modules with one or two counters available each of
which have their own bidirectional counter. The input wiring is
set so as to allowing registering frequencies of up to 25 kHz.

6.1.1. Functions

Bidirectional counters register signals from incremental encod-
ers. The count level can be preset and can be compared to a
preset value. Use the software to set the counter to one of two
possible operating modes:

A-B-Ref counter
The counting direction is recognized by two counting inputs
(tracks A and B) which are set in a 90° opposition to each
other. The reference point is determined by a reference input
(ref).

Event counter
Furthermore, the module can also be used for event counting
(connection of a simple pulse generator). In this case, input A
is used as pulse input and input B determines the counting di-
rection (0O = up, 1 = down). The reference input (ref) has no
function.

6.1.2. Slots

The module can be plugged into any slot of the controller.



Multi-function counter

6.1.3. Counter modules with 24V inputs
6.1.3.1. Connectors

The connectors of the signal lines are located on the 8-pin
plug-screw connector underneath the module:

01234567

[ o

Module with 1 counter (680.454.01):

AR

LOLLLVLOQ

Mm < 1 O~

A (Counter0) — 0
B (Counter0) — 1
ref (Counter 0) —{ 2

O 0 0 0 0O
z z z z z

Module with 2 counters (680.454.02):

AR

LOLLLVY

O ™~

Counter 0) —{ 0
Counter 0) —{ 1
(Counter 0)— 2
Counter 1) — 3
Counter 1) — 4
(Counter 1)— 5

A
B
re
A
B
re
N



Counter modules

Generator supply

Shielding

The generator should be supplied via the same supply that also
supplies the controller with 24 V DC. If the device is supplied
externally, a potential equalization between the OV potentials
must be installed in any case.

The module may recognize reference pulses in case of a voltage
drop. This might reset the count level.

Shielded cables have to be used for connecting the input sig-
nals. The shielding is connected to the aluminium baseprofile
of the controller by M3 screws (under certain circumstances,
the additional grounding of the other end of the cable may be
commendable).



Multi-function counter

6.1.3.2. Technical specifications

Application: ... KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ............ccccvvviiiieeenn. 50...95 %
Number of counters / module: ................ lor2
Counting depth: ..., 24bit
FUNCHIONS . .oiiiiiiiieiiee e - A-B-Ref counter
- event counter
INPUES .. A, B and ref
Type (acc. to IEC 1131) .....ccuvvvvvviieeeeennn. 1
Potential separation ..................coeeeeennns no
INAICALONS.. .t LEDs
(o0 ] (o 11 | R A, Bellow
ref: red
tapping point..........ccooeeiiiii i in the input circuit
signal states ..........cccee e, 1 LED on
0: LED off
Input voltage: .......cceeeeeeviiiiiiieeeeee 24 V DC +25 % -20 %
(incl. residual ripple)
Surge immunity ......ccoeeeeeeeneiniines <.60 V DC & 30 min.)
Signal identification
logical O: ....eeeiiiiiiiiieiiiiie <5V DC
ol [ Tor | 0 I 215V DC
Power consumption / input: .................... max. 10 mA
Clock pulse frequency: .......ccccceeeeeeienennn. max. 25 kHz
Weight
module with 1 counter ...................... 78 g
module with 2 counters...................... 102 g

Part numbers
module with 1 counter: .................. 680.454.01
module with 2 counters: ................ 680.454.02



Counter modules
6.1.4. Counter module with RS422 interface
6.1.4.1. Connectors

The connectors for the signal lines are located at the bottom
narrow module edge:

Counter 1 Counter 2

Gnd—oSQ[H E_1o7—A+
5V —{1Q9[ 4 E _10s—A-
Ref-— 29[ 4 E_|os—B+
Ref+—sQ [ 3 E 1@ a4+—B-
B- Q[ 4 E_ 1@ s—Ref+
B+ —{sQ[ —H E_|1©@2—Ref-
A e[ EJoi2V
A+ Q[ 3 E _1@o—Gnd

Enclosure to instruction manual E 326 GB, Page 6-6:
Correction of connector description for module 680.454.08
Kuhnke GmbH, 20 October1997
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Generator supply
The generator should be supplied with 5V via the module. If
the device is supplied externally, a potential equalisation be-
tween the OV potentials must be installed in any case.

The module may recognize reference pulses in case of a voltage
drop. This might reset the count level.

Shielding
Shielded cables have to be used for connecting the input sig-
nals. The shielding is connected to the aluminium baseprofile
of the controller by M3 screws (under certain circumstances,
the additional grounding of the other end of the cable may be
commendable).

6.1.4.2. Technical specifications

APPlICatioN: ....ovevieii e, KUAX 680I, 680C, KDT 680CT
Admissible ambient conditions
storage temperature ..........cccceeeeeeeeieeens -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ............ccccvviiiiiieenn 50...95 %
Number of counters / module: ................ lor2
Counting depth: ..o, 24bit
FUNCHIONS:...uiiiiiiiiiiiiiee e, - A-B-Ref counter
- event counter
INPULS: ...t A, B and ref
Ty Pttt RS422
Potential separation ..................coeeeevnnne no
INAICALONS....ueiiiiiieieeiieee e LEDs
COlOUT ..o A, Bellow
ref: red
tapping point...........ccooeee e in the input circuit
signal states ........ooooeeiiiiiiiiis 1: LED on
0: LED off
Input voltage: ......ccoeeeeeeviiiiiiieeeee RS422 level
Clock pulse frequency: ........ccccevveeeeeeeeenn. max. 100 kHz
Weight:..eeeeee e c.112 g
Part number ..........cooocvin 680.454.08



Counter modules

6.1.5. Programming

A service module (see "3.4. Service modules") realises the
counting functions. The mode of operation of the counter mod-
ule is determined by programming transfer addresses and inter-
rupt modules which are assigned to the slot of the module.

6.1.5.1. Transfer address ranges and interrupt modules

Example:

The assignment of the transfer address ranges and of the inter-
rupt modules to the slots is shown in the table in chapter "3.4.
Service modules”.

Counter 0 is served via the first transfer address range and the
first interrupt module. Counter 1 (only exists on modules with

2 counters) uses the second transfer address range and the sec-
ond interrupt module.

Counter module with 2 counters in slot 3

Counter | Transfer address range  Interrupt module
0 SLG00.00...01.15 7
1 SLH00.00...01.15 8




Multi-function counter

Assignment of transfer addresses

Address |Symbol Comment

SLx00.00 AV LB lowbyte

SLx00.01AV MB 2@l Imigdiebyte

SLx00.02 AV HB highbyte

SLx00.03

SLx00.04/pV LB lowbyte

SLx00.05PY MB  |Pres€!  |middiebyte

SLx00.06/PY HB highbyte

SLx00.07

SLx00.08RV LB lowbyte

SLx00.09RY MB |Sference /migdienyte

SLx00.10RV HB highbyte

SLx00.11

SLx00.12

SLx00.13

SLx00.14

SLx00.15

SLx01.00/CTRL IRQ <>0: release IRQ (interr. "reference value reached")
SLx01.01|CTRL REF <>0: clear counter when "reference input activated"
SLXx01.02/CTRL RV  |counter |<>0: clear counter when "reference value reached"
SLx01.03|CTRL CNT |control |counter control (<>0: counter on, =0: counter off)
SLx01.04/EVT ENC function selection (<>0: event, =0: A-B-Ref counter)
SLx01.05 CTR_L 1 4 function selection (<>0: simple count, =0: 4fold coun
SLx01.06

SLx01.07

SLx01.08DISP REF displays reference signal "ref" is activated

SLx01.09DISP PV reference value reached (reset by setting SET_RV)
SLx01.10

SLx01.11|SET RV <>0: transfer reference value (SLx00.08...10) to toun
SLx01.12/SET PV ﬁggtsrol set counter to preset value (SLx00.04...06)
SLx01.13 ACT CTRL activate commands of counter control (SLx01.00,..05
SLx01.14

SLx01.15/VERSION software version




Counter modules
6.1.5.2. Control flags

The addresses SLx01.11 (SET_RV), SLx01.12 (SET_PV) and
SLx01.13 (ACT_CTRL) work as control flags which request
the counter (when the signal changes from "0" to "<>0") to
take over the corresponding settings (see below).

After the counter has taken over the settings it resets the flags
(0). Pulses are therefore sufficient for controlling the counter.

6.1.5.3. Setting the counter to the preset value / to O

Control flag SLx01.12 (SET_PV) effects a taking over of the
preset value in SLx00.04...06(PV_xB) into the counting level.
Preset value = 0 means: clear counter.

6.1.5.4. Setting the reference value

Control flag SLx01.11 (SET_RV) effects a taking over of the
reference value in SLx00.08...10(RV_xB) into the counter ref-
erence register. At the same time, the counter clears the display
SLx01.09 (DISP_PV).

= The reference value can also be used to scan the counting level
for "0".



Multi-function counter
6.1.5.5. Counter control

Control flag SLx01.13 (ACT_CTRL) effects an activation of
the counter control in SLx01.00...05:

SLx01.00 (CTRL_IRQ) allows or disallows a interrupt re-
quest. An interrupt calls the corresponding interrupt
module (see next page).

SLx01.01 (CTRL_REF) activates or deactivates the reference
input. If it is activated, the counter level is set to 0
by the "ref" input.

SLx01.02 (CTRL_RV) activates or deactivates the clearing of
the counter level upon reaching the reference value.
This can be used to create variable ring counters.

SLx01.03 (CTRL_CNT) switches the counter on or off with-
out clearing the counter level..

SLx01.04 (EVT_ENC) switches between counter functions
(event counter with 1 input or A-B-Ref counter with
3 inputs).

SLx01.05 (CTRL_1_4) switches between the counting func-
tions of the A-B-Ref counter: simple count (rising
edge of A) or fourfold count (both edges of A and
B).

6.1.5.6. Reference value

Upon reaching the reference value in SLx00.08...10 (RV_xB)
the following happens:

- the display SLx01.09 (DISP_PV) is set to 255 by the counter.
SLx01.09 remains set until a new reference value is trans-
ferred to the counter (see above).

- If SLx01.00 (CTRL_IRQ) is <> 0 and the value has been tak-
en over by the counter already, an interrupt is triggered (see
next page). SLx01.09 (DISP_PV) is then automatically reset
in the corresponding interrupt module.



Counter modules

6.1.5.7. Interrupt

If an interrupt is generated by reaching the reference value in
SLx00.08...10 (RV_xB), the corresponding interrupt module is
called automatically (see "6.1.5.1. Transfer address ranges and
interrupt modules").

The following activities are then carried out automatically:

Actions before entering the interrupt module:

- The actual counter value in SLx00.00...02 (AV_xB) is up-
dated.

Actions within the interrupt module:

- The user program evaluates the current counter level.

Count pulses are not recognized by the counter as long as the
interrupt module is activated. They are lost.

The user program in the interrupt module should therefore be
as short as possible.

Actions immediately before leaving the interrupt module:

- Display SLx01.09 (DISP_PV) is set =0.

- The current reference value in SLx00.08...10 (RV_xB) is
taken over independent of the control flag SLx01.04
(EVT_ENC).

- The preset value in SLx00.04...06 (PV_xB) is taken over, if
control flag SLx01.12 (SET_PV) is <>0.

A new preset value should only be taken over if the counter is
not counting (if the axle stands still). Counting pulses could
otherwise get lost.

- The current settings for counter control are taken over, if
control flag SLx01.13 (ACT_CTRL) is <>0.

Like this the interrupt module can be used for programming
new counter settings which will then become valid immedi-
ately.



Event counter

6.2. Counter module, 2 event counters, 16bit

Function

6.2.1. Slots

Event counter for connecting a simple pulse generator. The
counting direction can be preset by the program.

The input wiring is set in a way that allows registering frequen-
cies of up to 25 kHz.

A———

1
] e

The module uses the counters on the processor of the CPU. For
this purpose, a specified slot carries additional leads. The mod-
ule can only be operated on this slot (see "3.3. Slots"):

Slot no. Useable channels
1 0,1

You may not use this module on a KUAX 680C. This device is
already equipped with two event counters that are also control-
led by the processor.



Counter modules

6.2.2. Connectors

The connections of the signal lines for the counter inputs (gen-
erator) are on the 8-pin plug-screw connector underneath the
module (see diagram on previous page):

AR

LDV

— N ™M < 1 © N~

o~
3
o]
c
=1
Q
O

Counter 1 —

O 0O 0O 0O 0 O
z z z z z zZ

Connector  Function

Counter 1 pulse input for counter 1
Counter 2 pulse input for counter 2
NC unused

Generator supply

Shielding

6-14

The generator supply (24 V DC) can be tapped from the two
supply strips underneath the signal strip (see Instruction
manual KUAX 680I, E 308GB, "System supply and feeding of
the supply strips"). If an external supply is used, a potential

equalization between the OV potentials must be installed in any
case.

Shielded cables have to be used for connecting the analog sig-
nals. The shielding is connected to the aluminium baseprofile
of the controller by M3 screws (under certain circumstances,

the additional grounding of the other end of the cable may be
commendable).



Event counter

6.2.3. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I,
not KUAX 680C or KDT 680CT
SIOt e 1
Admissible ambient conditions
storage temperature ..............ooeeeeeeeeens -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ...............cccciiiiiins 50...95 %
Number of counters / module: ................ 2
Counting depth: .....covvvvveveeeee, 16 bit
FUNCHION: ... event counter
INPUES: ... 2
Type (acc. to IEC 1131) ..o, 1
Potential separation ...............cccceecnvnnnnns no
INAICALOIS....eeiiiiiiiiiie e LEDs
COlOUN .ot green
tapping point.......ccccceveeeeeee, in the input circuit
signal states ... 1 LED on
0: LED off
INnput voltage: .....coevvvvveeeeeeee s 24 V DC +25 % -20 %
(incl. residual ripple)
Surge imMmMuNity.........oooeeeecceeiiiniieeee <.60 V DC & 30 min.)
Signal identification
logical O: ..o <5V DC
logical 1: ..o 215V DC
Power consumption / input: ...........ccc..ee. max. 10 mA
Clock pulse frequency: .......cccccceeeeeeennennn. max. 25 kHz
WeIghti. e c.75¢g
Part number: ... 680.454.03

-15



Counter modules

6.2.4. Programming

A service module (see "3.4. Service modules") realises the
counter functions. The required mode of operation is deter-
mined by programming transfer addresses and interrupt mod-
ules which are assigned to the slot of the module.

6.2.4.1. Transfer address ranges

This module can only be operated in slot 1. The first transfer
address range is for counter 0, the second one for counter 1:

Slot Transfer address range Counter no.
1 SLC00.00...01.15 1
SLD00.00...01.15 2

This counter module cannot release interrupts. It can therefore
neither call interrupt modules.

6-16



Event counter

Assignment of transfer addresses

Address |Symbol Comment

SLx00.00AV_LB actual valu Jowbyte
SLx00.01 AV HB highbyte
SLx00.02
SLx00.03
SLx00.04 PV LB lowbyte
SLx00.05py HB " A R ighbyte
SLx00.06
SLx00.07
SLx00.08
SLx00.09
SLx00.10
SLx00.11
SLx00.12
SLx00.13
SLx00.14
SLx00.15
SLx01.00RUN counter enable/disable (<>0: ON, 0: OFF)

SLx01.01 UPDWN counting direction (<>0: count up, =0: count down)

counter |counting mode (<>0: count positive and negative edges, =0:
SLx01.02 MODE control only count positive edges)

SLx01.03CLR <>0: clear count (actual value)

SLx01.04 SET PV <>0: set counter to preset value
SLx01.05
SLx01.06
SLx01.07
SLx01.08
SLx01.09
SLx01.10
SLx01.11
SLx01.12
SLx01.13
SLx01.14
SLx01.15




Counter modules
6.2.4.2. Setting the counter to the preset value 7 to O

Control flag SLx01.04 (PV_LB) is used for setting the counter:
SLx01.04 =0: no function
<>0: take over preset value in SLx00.04...05
(PV_xB)

6.2.4.3. Switching the counter on / off

Control flag SLx01.00 (RUN) is used for switching the counter
on or off:
SLx01.00 =0: -counter off

<>0: counter on

6.2.4.4. Selecting the counting direction

Control flag SLx01.01 (UPDWN) determines the counting di-
rection:
SLx01.01 =0: count down

<>0: count up

6.2.4.5. Selecting the counting mode
Control flag SLx01.02 (MODE) determines the counting mode:

SLx01.01 =0: count only positive edges
<>0: count positive and negative edges

6.2.4.6. Clearing the count
Control flag SLx01.03 (CLR) clears the count:

SLx01.01 =0: no function
<>0: clear count

6.2.4.7. Evaluating the count
The evaluation of the count (actual value) in SLx00.00...01

(AV_xB) is done in the user program. The counter module it-
self does not provide any evaluation signals.



Event counter and SSI module

6.3. SSI module, 24 bit, for 2 absolute value devices

Function
SSI module for the connection of two absolute value devices,
also referred to as absolute angle encoders. You can set the
clock pulse frequency for the encoder via the program.
Physically speaking, SSI interfaces are in accordance with the
specifications set for RS 422 interfaces.

LED stop

LED run

)
oo

6.3.1. Slots

The module can be plugged into any slot of the controller.
The number of modules per controller is limited due to the
power consumption of each module (see appendix A):

Controller Max. number of SSI modules
KUAX 680l
- 680.420.xx 1
- 680.423.xx 3
KUAX 680C 3
KDT 680CT 3



Counter modules
6.3.2. Connectors

The connectors of the signal lines for the absolute angle de-
vices are on the 8-pin plug-screw connector underneath the
module (see illustration on previous page):

Y

OOV V

O « N M < 1O © ~

K = coding element

+ 4+
TN
'8 g
'3 d
[a sl

+24V
ov
Data 1 -
Clock +
Clock

Connector  Function

+24V power supply of the absolute value devices
ov "

Data 1 +/- data lines encoder #1

Data 2 +/- data lines encoder #2

Clock +/-  clock pulse for both encoders

Generator supply
The supply (24 V DC) for the absolute value devices is tapped
from terminals 0 and 1. The voltage is taken from the supply of
the outputs and must therefore be connected there (see "A.1.
Power supply").

Coding
Please code the screw-type locking connector as suggested (see
"K" in the illustration above). Refer to chapter "3.2.1. Coding"
to learn how this can be done.

This coding prevents the possibility of confusing connectors
that might cause destruction of components because 24 V DC
are supplied via this connector.

Shielding
Shielded cables have to be used for connecting the analog sig-
nals. The shielding is connected to the aluminium baseprofile
of the controller by M3 screws (under certain circumstances,
the additional grounding of the other end of the cable may be
commendable).



SSI module

6.3.3. Technical specifications

Application: ......cccccveeeviiieee KUAX 680I, 680C, KDT 680CT
SIOt all slots
Admissible ambient conditions
storage temperature .........cccoeeeeeeeeeennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity .............cccceeevinnnnns 50...95 %
Number of counters / module: ................ 2
Counting depth: .....covvvvveveeeee, 24 bit
FUNCHION: ... registration of position values
from absolute value devices
INPUES e 2
Type (acc. to IEC 1131) ..ooovvvvvvvrrrninnenen, 1
Potential separation ...............coociiiiiinnns no
INAICALOIS....eviiiiiiiiee e 2 LEDs
colour function
green OK
red failure
Input voltage: ... 24 V DC -20 %/+25 %
(incl. residual ripple)
Signal identification ............ccccccvvvviininnnn. acc. to specification for RS 422
Clock pulse frequency: ........ccccvvvvvvvevnnnnnns user-definable from 95 to 420 kHz
WeIghtiaeee e, c. 123 g
Part number: ... 680.454.04



Counter modules
6.3.4. Programming

A service module (see "3.4. Service modules") realizes the
counter functions. The required mode of operation is deter-
mined by programming transfer addresses and interrupt mod-
ules which are assigned to the slot of the module.

6.3.4.1. Transfer address ranges

Each module is assigned a transfer address range of 32 byte
(see also "3.4. Service modules"). The first group of these is
used by teh analog output module to set the range of the output
signal.

The address range depends on the slot used:

Slot Transfer address range
0 SLA00.00...01.15
SLC00.00...01.15
SLE00.00...01.15
SLG00.00...01.15
SLI100.00...01.15
SLK00.00...01.15
SLM00.00...01.15
SL0O00.00...01.15

N[OOI~ WIN|(F

This counter module cannot release interrupts. It can therefore
neither call up interrupt modules.



SSI module

Assignment of transfer addresses

Address |Symbol Comment
SLx00.00[|SS|1 LB low byte
SLx00.01[SSIT_MB |25 Vallmiddie byte
SLx00.02/SS|1 HB high byte
SLx00.03 unused
SLx00.04(SS|2 LB low byte
SLx00.05/SSI2_MB |25 Valusmiddie byte
SLx00.06/SS|2 HB high byte
SLx00.07 unused

SLx00.08ENC SOL1 [resolution of encoder #1 24 bit max.(default = 24 bit), as from versjon 3.
SLx00.09ENC SOL?2 |resolution of encoder #2 24 bit max.(default = 24 bit), as from versjon 3.

SLx00.11|SS| CODE |0 = Gray code (default), 255 = binary code

settings of the clock pulse frequency in [kHz]:
2=420
3=310
4 = 250
5=210
6 = 185 -> default at system startu
SLx00.12|SS| FRQ |7 - 122 4 P
8 =140
9=125
10 = 115

11 =105
12= 95

SLx00.13|SS| SET 255 = import settings from SLx00.11 and .12
SLx00.14 unused

error and failure messages (bit set = fault):
bit 0: encoder #1 not connected
SLx00.15|SS| FAIL bit 1: endocer #2 not connected

- bit 2: unable to read data
bit 3: failure of SSI module

SLx01.00
to unused

SLx01.14
SLx01.15|SS| VERS |[software version (as from version 2)




Counter modules
6.3.4.2. User program

The user program directly accesses the transfer addresses.

Actual values
The actual encoder values are written into three addresses each.
The user program reads these data directly out of the transfer
addresses.

= Read the contents of address SLx00.15 before reading in the
actual values. The actual values are only valid if the value in
address SLx00.15 is 0 (no fault).

Code
You can use the module with absolute value devices working
with gray code or binary code. The code is set via address
SLx00.12. At startup, the system defaults to Gray code.

Clock pulse frequency
The default clock pulse frequency is 185 kHz. If you need to
work with a different frequency, then input the corresponding
value (2...12) into address SLx00.12.

I-!igher clqck pulse frequencies make the system more respon-
sive to noise.

To change the system defaults
Proceed as follows to change the default code or clock pulse
frequency settings:
- write the desired value into SLx00.11 (to change the code) or
SLx00.12 (to change the clock pulse frequency)
- input a value <>0 into SLx00.13
- the module accepts the new settings and writes 0 into
SLx00.13
If default settings are changed, updating of actual values will
be skipped for one cycle.

Error and failure messages
In the case of errors or failures, the system inputs correspond-
ing coded messages into SLx00.15 from where they can be im-
ported into the user program for analysis.



V.24 module

7. Communication modules

The controllers are equipped with at least one serial interface
when they come to you. Additional interfaces are sometimes
needed, however. In these cases you apply communication
modules.

7.1. V.24 (RS 232) module

This module has its own V.24 interface (RS 232) and is there-
fore independent of the ACIA in the processor on the CPU
board. It can be applied to every KUAX 680l or 680C. It serves
data communication only and cannot be used for programming
the controller.

A ———

G,
[ o v

7.1.1. Slots

The module can be plugged into any slot.



Communication modules

7.1.2. Connector

There is a female 9pin Sub-D connector on the lower narrow
side of the module.

Pin assignment:

Inter-connections

- cross over the connections of data lines TxD and RxD of both
communication partners;

- connect Gnd to the Gnd connector of the communication
partner;

- bridge the CTS and RTS connectors if you are using commu-
nication without handshake;

- if you are using a handshake, then cross over the CTS and
RTS connectors when connecting them to the CTS and RTS
connectors of the communication partner.

The signal strip underneath the module remains unused.

Shielding
A shielded cable has to be used for connecting the V.24. The
shielding is connected to the cable plug which is connected to
the module in thecontroller (under certain circumstances, the
additional grounding of the other end of the cable may be com-
mendable).



V.24 module

7.1.3. Technical specifications

Application: ... KUAX 680I, 680C, KDT 680CT
SIOtS all slots
Admissible ambient conditions
storage temperature .........cccoeeeeeeeveennns -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ..........cccoccvvvviinennnnn. 50...95 %
TY PO e V.24 interface (RS232)
FUunCtion: ..o, data communication, point-to-point
Transfer rate: ... 600...19200 baud (max. per controller)

adjustable via software function

If more than 1 module is used at the
same time the max. baud rate per mod-
ule is 19200 devided by the number of

modules.
Number of interfaces: ............cocoeiiiiniens 1 per module
1070] o1 T=To3 (o] S female 9pin Sub-D connector
Hardware handshake: ...............c.cooooes CTS and RTS
Weight:. . c.89¢
Part number: ... 680.440.01



Communication modules
7.2. TTY module (20 mA)

This module has its own TTY interface (20 mA current loop)
and is therefore independent of the ACIA in the processor on
the CPU board. The TTY is a passive interface, i.e. the power
supply must be provided externally, e.g. by the communica-
tions partner.

The module can be applied to every KUAX 6801 or 680C
serves data communication only and cannot be used for pro-
gramming the controller.

oY%
0000
unusea _i—l
|

7.2.1. Slots

The module can be plugged into every slot.



TTY module

7.2.2. Connector

There is a female 9pin Sub-D connector in the lower narrow
side of the module.

Pin assignment:

Shielding

Connection Function
R+, R- Receive channel
T+, T- Transmit channel

The signal strip underneath the module remains unused.

We recommend using shielded cables if cables of greater
length have to be applied. The shielding is connected to the
casing of the cable plug which is connected to the module in
the controller(under certain circumstances an additional
grounding of the other end of the cable may be commendable).



Communication modules

7.2.3. Technical specifications

Application: ..o KUAX 680l, 680C, KDT 680CT
SIOtS all slots
Admissible ambient conditions
storage temperature ..........cccoeeeeeeeeeeens -25...+70 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ..........cccocevvvviivennnnn. 50...95 %
TY PO et passive TTY interface
(20 mA current loop)
FUNCLION: ..., data communication
Transfer rate: .......oovvviiiiiiiii e, 600...9600 baud
adjustable via software function
Number of interfaces: .............ceoeiiiinnees 1 per module
1070] o1 =03 (o] oS female 9pin Sub-D connector
Weight: ... c.86¢
Part number: ......ccccooeeiiii 680.440.02



RS 485 module

7.3. RS 485 module

This module has its own RS 485 interface and is therefore inde-
pendent of the ACIA in the processor on the CPU board. The
module can be applied to every KUAX 680l or 680Cserves

data communication only and cannot be used for programming
the controller.

unused

)
] ) o o

7.3.1. Slots

The module can be plugged into every slot.



Communication modules
7.3.2. Connector

There is an 8pin screw-type locking connector in the lower nar-
row side of the module.

Bus termination 1+ — 0 Q [

Data out + —1 Q[+

Data out - —2Q [ k4

Bus termination 1 - — 3 Q [ __—]

Bus termination 2+ —{ 4 Q | —] .

Data in + s [ K = remove coding element
Data in - — s Q[

Bus termination 2 - — 7 O E

Typical connections:

Half duplex, with bus termination:

] inati IRTS
0 Bus termination 1 + —
- 1 Data out +
TxD
2 Data out - —
T 5 [Bus termination 1 -
! 4 |Bus termination 2 +
| .
. Data in +
| 5 . Z RxD
i 6 Data in -
i 7 Bus termination 2 - IRTS
. —
R
Full duplex, with bus termination:
inati IRTS
o |Bus termination 1 + 9
1 Data out +
TxD
2 Data out - —
3 Bus termination 1 -
4 Bus termination 2 +
Data in +
5 . RxD
6 |Datain -
7 Bus termination 2 - IRTS




RS 485 module

Typical connections

- Point-to-point: the module is physically connected to only
one communication partner.

- Bus: the module is physically connected to two communica-
tion partners. The data lines of the two partners are con-
nected in parallel to the module.

Bus termination

The module is equipped with bus termination resistors in the

factory. All you have to do is to activate them at the terminat-

ing partner station by jumper wires on the connector (see illus-
tration, jumpers 4-5, 6-7 and 0-1, 2-3). The module is defined
as a terminating partner station if it is physically connected to
only one other communication partner.

As soon as the module is physically connected to two commu-

nication partners in a bus system, it is no longer a terminating

partner station and the connector must be without jumpers.
Shielding

A shielded cable has to be used for connecting the RS 485. The

shielding is connected to the casing of the cable plug which is

connected to the module in tlwentroller (under certain cir-
cumstances, the additional grounding of the other end of the
cable may be commendable).

7.3.3. Technical specifications

APPlICAtioN: ..vvee e KUAX 680I, 680C, KDT 680CT
SIOLS: all slots
Admissible ambient conditions
storage temperature ..............ooeeeeeeeeens -25...470 °C
ambient temp. during operation: ....... 0..55 °C
relative humidity ... 50...95 %
L)/ 01 RS 485 interface without
potential separation
FUNCLION:....uiiiiiiii e data communication

- point-to-point connection or
- bus connection

Transfer rate: ... 600...19200 baud
adjustable via software
Number of interfaces: .........ccccccvvvvvvveennnnn. 1 per module
CONNECION: . it 8pin screw-type locking connector
WeIght.emeeeeeeeeeee e, c.89¢
Part number: ... 680.440.03



Communication modules
7.4. Programming the V.24, TTY and RS 485 modules

The modules are suitable for simple and more complex tasks.
Their programming is accordingly regulated. There are differ-
ent way of programming the modules.

The three modules only differ in their hardware. The software
is the same. All information given on the following pages is
therefore always applicable to all three modules.

7.4.1. Communication programs SE 680I, KUSI680, RS485

We recommend using more complex communication programs
for more complex tasks (sending/receiving larger amounts of
data, interrupt-controlled communication...):

- SE_6801 for the V.24 and TTY modules

- KUSI680 for the V24 and TTY modules, protocol 3964(R)

- RS 485 for the RS 485 module

These programs can be easily embedded into the user program
in the shape of KUBES modules. They provide a wide range of
functions.

The programs are described in a separate instruction manual:

< Instruction manual
SE_680I, KUSI680, RS 485 - Soft-
ware for communication modules 680

E334D
Ordering specification .............cccccecunnnnnes SE_680I, KUSI680, RS 485
Data communication programs
Part number ..o 630.505.01

You can skip the information on the following pages if you are
working with these programs.



Programming
7.4.2. KUBES modules V24XE, V24XS, V24XSTRG

The three KUBES modules delivered with KUBES will suffice
for simple communication tasks:

KUBES module V24XE

Function: Receives individual characters or strings

<Input 1> <Output>

KUBES module V24XS

Function: Sends out individual characters

<Input 1> <Output>
KUBES module V24XSTRG
Function: Sends out strings
<Input 1> <Output>
<Input 2>

The parameters are explained on the next page. The bytes
listed in the tables can also contain different addresses (see
"Example") as long as they form consistent blocks.
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7.4.2.1. Parameters of the KUBES modules

<Input 1>
The first input parameter is the same for all three KUBES mod-
ules. It consists of a coherent, user-defined data field of byte
operands:
Byte .
Explanation
No.|Examplg Symbol P
1 [BM00.00 BAUD user sets the baudrate (transfer rate) (see table "To set the baudrate" on
2 |BM00.01 next page)
3 |BM00.02 [FORMAT |data format (see table "To set the data format" on page after next)
4 [BM00.03 [INITV24 <>0: take over BAUD and FORMAT
5 IBM00.04 |SLOT module slot (0...3/7)
6 [BM00.05 [RES 1 unused
7 IBM00.06 [REC CHR [received character
8 [BM00.07 |REC RUN [<>0: character has been received; user program clears after evaluation
9 |IBM00.08 |SND CHR [character to be sent
10 [BM00.09 [SND RUN |user program sets <>0: sending confirmed; V.24 clears when dong
<Output>

The output parameter is used for status messages:

Byte
No.|[Example Symbol

1 |BMO00.10 [STATUS

Explanation

status message KUBES module:
=0: ok, =4: slot address too big

<Input 2>
This input parameter only exists in KUBES module
V24XSTRG. Its length is the number of characters to be trans-
ferred + 1:
Byte Explanation

No.[Exampleg Symbol
BMO1.00 [NMB CHR [number of characters to be sent; input by the user
BMO1.01 |S CHAR1 _[first character to be sent

BM01.02 |sec0nd character to be sent

BMO1.03 |third character to be sent

BM01.04 letc.

O (W[IN|F-




Programming
To set the baudrate

Input the transfer rate into address BAUD (example:
BMO00.00...01). The corresponding values are show in the fol-

lowing table:
Module

Baudrate Value to be seR/. 24|RS 488TTY

300 384

600 192

1200 96

1800 64

2000 58

2400 48 yes| yes |Yyes

3600 32

4800 24

7200 16

9600 12

19200 6 no

Example 9600 Baud:

in the initialization module
BM00.00 WORD 12

or in the program module

LD 12
=D BMO00.00
The maximum baudrate for the TTY module is 9600 baud.
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To set the data format

Input the data format into address FORMAT (example:
BMO00.02). The corresponding values are shown in the follow-

ing table:
Bit Functi
7]6|5]4|3|2]1]0 unetion
0|0 5 bits
0|1 6 bits
1/0 7 bits
1|1 8 bits
0|x|x 1 stop bit
1{0|0| 1.5stop bits
0|00 1101 2 stop bits
11110 !
1111 "
1 parity
0 « x| x no parlty
1 1 even parity
0 odd parity

Example 8 bits, 1 stop bit, no parity:

in the initialization module
BM00.02 BYTE %00000011

or in the program module

L %0000011
= BMO00.02

7-14



Example program

7.4.2.2. Example program

The example is structured as follows:

- The ORG(anization) module contains the program decision
for whether you want to send individual characters or strings.
Depending on the result, the program branches to the corre-
sponding program modules INDIV.PRO or STRINGS.PRO.

- The V.24 interface is initialized in the initialization module
INI_V24.INI which is called up once at the start of the pro-
gram by the ORG module.

- The text string to be sent is defined in the initialization mod-

ule INI_STRG.
======== Kubes
Project structure

Project: V24 EXT

created : Jul 20 1993 15:12
User Gerd Hildebrandt altered Jul 21 1993 14:33
Comment: Communication via the V.24 module
ORG.ORG/1

*,

*

*,

*

*.

|
*.
|
|
|
|
*—>STRINGS.PRO/2
|
|
|
|
|
|
*,

>INDIV.PRO/L

SV24XE KUNIT

>V24XS KUN/13

SV24XE.KUNIT
SV24XSTRG.KUN/14

>INI_STRG.INIf2

—>INI_V24.INI/1

Page: 1
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======== Kubes
Symbol table
Project: V24 EXT
created : Jul 20 1993 15:12
User : Gerd Hildebrandt altered : Jul 21 1993 14:33
Comment: Communication via the V.24 module

Address:  Symbol:  Comment: Supplement:
[00.00 SEND  send data
100.07 IC_STRG  send individual character or string

Address:  Symbol:  Commment: Supplement:
BM00.00 BAUD  Baudrate

BM00.01 BMO00 01 Baudrate

BMO00.02 FORMAT  data format

BMO00.03  INITV24  take over data format
BM00.04 SLOT  module slot (0...7)
BM00.05 RES_1

BM00.06 REC CHR received character
BMO00.07 REC_RUN  received: V.24 message
BMO00.08 SND_CHR  character to be sent
BMO00.09 SND RUN  send: message to V.24
BMO00.10  STATUS  status of KUBES module

Address:  Symbol:  Comment: Supplement:
BM0L.00  NMB_CHR
BM0L.01 S _CHRI
Address:  Symbol:  Comment: Supplement:
PP00.00 P_SEND  pulse data send

Page : 1



======== Kubes
Organization module IL

Project: V24 EXT

Module : ORG No.: 1 created :

User : Gerd Hildebrandt altered

Jul 20 1993 15:12
Jul 21 1993 14:28

Example program

1:; initialize interface
2
3.
4:V24INIT L~ M00.00

5: JPC  START

6: JPINIT INI_ V24 1
7.

=1 M00.00
8
9: START NOP
10
11; ; individual characters or strings: select
12;
13; L
14:1IC JPCP INDIV 1
15;
16:STR LN
17: JPCP
18:
19:
20

IC_STRG 100.07 ;(send indiv.char./str.)
individual characters

IC_STRG 100.07 s(send indiv.char./str.)
STRINGS 2 ;strings

Page:1
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======== Kubes
Program module IL

Project; V24_EXT

Module : INDIV No.. 1 created : Jul 21 1993 09:32

User . Gerd Hildebrandt altered : Jul 21 1993 14:28

Comment: INDIVIDUAL

1 ; receive individual characters

2.,

3.

4:; KUBES module

5; JPK V24XE

5: BAUD |- STATUS

6:

7 ; evaluate received data

8: L REC_RUN  BM00.07 ;(received: V.24 message)
9: JPCN NO_REC

10 L REC_CHR  BM00.06 ; (received character)
11

1200 ..

13: ; the received character can be evaluated here

14:; ..

15:

16: CLR REC RUN  BMO00.07 ;(received: V.24 message)
17:NO_REC NOP

18:

19:

20:

21: : send individual character

22,

23.

24: : enter character to be sent

25 L K

26 = SND_CHR BMO00.08 ;(character to be sent)
21

28: ; send: confirm

29: L  SEND 100.00 ;(send data)

30: = P_SEND PP00.00 ;(pulse data send)

3L L P_SEND PP00.00 ;(pulse data send)
32 AN SND_RUN BMO00.09 ;(send: conf. to V.24)
33 JPCN NO_SND

K/ L 255

35: = SND_RUN BMO00.09 ;(send: conf. to V.24)
36: NO_SND NOP

37

38: ; KUBES module

39: JPK v24xs

39: BAUD - |- STATUS
40:

7-18



======== Kuhes
Program module IL

Project: V24 EXT

Module : STRINGS No.: 2 created :

User . Gerd Hildebrandt altered

Comment; STRINGS

Jul 21 1993 09:32
Jul 21 1993 14:28

Example program

1. ; receive individual characters

2.
3.
4:; KUBES module
JPK V24XE |,
BAUD -___ |- STATUS

5
5
6:
7:; evaluate received data
8: L REC RUN

9: JPCN NO_REC
10: L RECCHR

BMO0.07 ;(received:V.24 message)
BMO00.06 ;(received character)

12 ..

13: ; the received character can be evaluated here
14 ..

15:

16 CLR REC RUN
17:NO_REC NOP

BMO00.07 ;(received: V.24 message)

18

19:

20:

21 ; send string

22

23;

24: ; enter character to be sent

25 JPINIT INI_STRG 2

26:

27:; send: confirm

28 L SEND 100.00 ;(send data)

29: = P _SEND PP00.00 ;(pulse data send)
30 L P.SEND PP00.00 ;(pulse data send)

3L AN SND_RUN
32: JPCN  NO_SND

BM00.09 ;(send: conf. to V.24)

3 L 25

34 = SND_RUN BM00.09 ;(send: conf. to V.24)
35:NO_SND NOP

36:

37:; KUBES module
38 JPK  V24XSTRG,

38 BAUD | |- STATUS,
38: NMB_CHR | 3
39:
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======== Kubes

Init. module IL
Project; V24_EXT
Module : INI.STRG No..2
User : Gerd Hildebrandt
Comment: INI_STRG

created :
altered :

Jul 21 1993 11:36
Jul 21 1993 11:36

1: NMB_CHR BMO01.00 TEXT  “Kuhnke" ;string to be sent incl. no

2.

3.
======== Kubes

Init. module IL

Project: V24 EXT
Module : INI_V24 No.. 1 created : Jul 21 1993 09:35
User . Gerd Hildebrandt altered ; Jul 21 1993 13:09
Comment: INI_V24

1: BAUD BM00.00WORD 12 ;(Baudrate) 9600 baud
2: FORMAT BM00.02BYTE %0000 0011 ;(data format) 8,1,N

3. SLOT BM00.04 BYTE
4.

7-20
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J(module slot (0...7))



Example program

7.5. PROFIBUS modules

PROFIBUS modules can be used in conjunction with KUAX
6801, KUAX 680C and KDT 680CT. They use the PROFIBUS-
DP protocol that is standardised by DIN 19245, Part 3. These
modules are equipped with their own processor to minimise the
load on the CPU. The actual communication program is located
in the EPROM inside the module.

Use KUBES modules in your user program to define the data
that is to be exchanged between communication partners.

The "PROFIBUS-DP slave module" provides slave functions
and has part number 680.440.05.

The PROFIBUS-DP master module had not been completed at
the time this manual was printed.

Due to their extensive descriptions, PROFIBUS modules have
their own instruction manual:

= Instruction Manual

PROFIBUS Modules
for the 680 System
E 509 GB
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8. Stepper motor modules without proces-

Sor

Program

Stepper motor modules are used for controlling stepper motors.
In KUAX 680l as from monitor version 4.16.

When working with KUAX 680C you must make sure that the
module uses the same processor ressources as the internal ana-
log outputs (see ch. "3.6. Differences...").

One stepper motor module with 1 or 2 channels can be applied
per controller, i.e. up to 2 stepper motors can be controlled (ex-
cept for modules equipped with a processor, see ch. 9).

The modules have no processor and no data memory for pro-
gram-controlled runs of their own.

The software for the stepper motor is in the service module
which is embedded into the program during configuration of

the controller (under KUBES). The service module also defines
the transfer addresses function which regulates the communica-
tion between user program and stepper motor software.

The start and stop frequencies, the ramp slopes and the maxi-
mum travelling frequency are all defined by the user via the
software. The maximum frequency is 10 kHz.

Inputs and outputs

Power packs

The signal level for the inputs and outputs is 24 V DC.

The hardware limit switches directly affect the module without
going through the PLC program. They are used as limit
switches and also as reference switches during reference runs.
The outputs are also directly controlled by the module.

Additional external power packs are needed for driving the mo-
tors. These are not part of the module but adapted to the motor.
They are normally delivered by the supplier of the stepper mo-
tor.



Stepper motor modules without processor

8.1. Plugging stepper motor modules

Stepper motor modules use the 2 pulse-width modulated out-
puts (PWM) of the processor on the CPU board of the control-
ler.

These PWM outputs are installed in parallel on 2 slots (see
"3.3.1. Function slots") so that a stepper motor module can also
be applied to only one of these outputs:

Slot no. Useable PWM channels

1 0,1
2 0,1

Running a stepper motor module from slot 1 excludes the exist-
ence of an analog input module with a resolution of 10 bit in
slot 2.

A 10bit input module in slot 2 switches the PWM outputs of
the processor off.

This is not valid in the opposite case as no such input module
can be run from slot 1.



8.2. Service modules

Service modules are delivered together with KUBES (as from
version 4.00). After installing KUBES on the PC they are in the
sub-directory that contains the program files (KUBESEXE).
They are transferred into the user program of the controller to-
gether with the project.

The service module for the stepper motor module contains the
stepper motor software that makes the functions of the module
available. The service module also defines the assignment of
the transfer addresses.

8.2.1. Transfer address ranges

Each slot is assigned two transfer address ranges of 32 byte
each. The stepper motor module uses these for data communi-
cation with the CPU.

On the occurrence of an interrupt (by the reference switches),
the stepper motor module triggers an interrupt module. The
used slot also determines which interrupt module is triggered:

Slot SM channel*) | Transfer address range  Interrupt module
1 0 SLCO00.00...01.15 3
1 SLD00.00...01.15 4
5 0 SLE00.00...01.15 5
1 SLF00.00...01.15 6

*) This is always channel 0 with stepping motor modules with 1 channel
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8.2.2. Assignment of transfer addresses

Assigns a function to the tranfer addresses. The address selec-
tion is decided by the slot into which the module is plugged

and by the channel that is used:

Address| Symbol Significance
SLx00.00DP LW A PP low byte
SLx00.01 destination position: low word high byte
SLx00.02DP HW destination (in steps) of . low byte
SLx00.03 a program run high word, & byte
g:ﬁgggg P actual postion: low word lr?ighbg;,‘:e
SLx00.06RP HW - ; . low byte
SLx00 07 current position (in steps) high wor high l?)/)t/te
SLx00.08SISL W . : . low byte
SLx00.09 software limit switch left: low word high byte
SLx00.10SISL HW  |max. position left, stated . low byte
SLx00.11 in steps high word, & byte
SLx00.12SLSR LW o : . low byte
SLx00.13 software limit switch right: low word high l?)/)t/te
SLx00.14SISR HW |max. position right, stated . low byte
SLx00.15 in steps high word, & 1 byte
SLx01.00SV LW preset value step counter: low word Igw byte
SLx01.01] . . ] high byte
is used for setting a defined
SLX01.025V HW __actual poisition, taken over by  |igh wordi 22yt
SLx01.03 bit 5 in SLx01.07 high byte
SLx01.04ERR error code
SLx01.05 unused
SLx01.06§ unused
SLx01.07CONTROL [control functions (see "8.3.2.8. ....")
SLx01.08RAMP start and stop ramp low byte
SLx01.09 (stated in steps, min: 2) high byte
SLx01.10ST STO F |start/stop frequency: low byte
SLx01.11] min. 50 Hz, max. 5 kHz high byte
SLx01.12MQOV_FRQ |travelling frequency: low byte
SLx01.13 min. start/stop frequency, max. 10 kHz  |high byte
SLx01.14MODE mode of operation (see "8.3.2.7....")
SLx01.15SFT VER stepper motor software version (service module)




8.3. Software

During controller configuration with the program KUBES, a
service module is automatically embedded into the program
when the stepper motor module is selected.

This module contains the stepper motor software as well as the
assignment list of the transfer addresses described in chapter
8.2.

The user program uses this transfer address range for data com-
munication with the stepper motor software and with the mod-

ule.
Here the run parameters and the commands are transferred and

the feedback messages are read.
8.3.1. Representation of a run diagram
The run diagram shows the example of a typical run:

f [Hz]
10000

Travelling frequency - - - - -

5000

Start/stop frequencyz - - -
50

O IllIIIIIjIIIIIIIIIIIIIIIIIIIIIIéIIIIII

‘ ‘ Steps
Ramp - - Ramp _ p

. length : . length

The terminology used in this diagram is explained on the fol-
lowing pages.
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8.3.2. Terminology and functions

Step
A step is the path length a stepper motor covers with each
clock pulse.

8.3.2.1. Start/stop ramp SLx01.08 (RAMP)

The ramp length indicates the number of steps between start
and travelling frequency and between travelling frequency and
stop. The minimum ramp length is 2 steps. If you input a value
smaller 2, the software will automatically input the value 2.
The software automatically calculates the ramp slope in de-
pendence of the ramp length and the travelling frequency.

In order to reduce the load on the processor during positioning,
a new run command will only be calculated and executed after
finishing the last one.

8.3.2.2. Start/stop frequency SLx01.10 (ST_STO _F)

The start/stop frequency can be set in a range of 50 Hz to 5
kHz. It is valid for start and stop.

If the travelling frequency of a positioning run is smaller than
the start/stop frequency, then the run will be executed without
ramps. The travelling frequency will be increased to the value
of the start/stop frequency.



8.3.2.3. Travelling frequency SLx01.12 (MOV_FRQ)

The travelling — or moving — frequency determines the motor
speed. Its minimum value can be as small as the set start/stop
frequency; its maximum value is 10 kHz.

Each positioning operation may have a different frequency.
The set travelling frequency remains valid for all subsequent
runs, including manual runs and reference runs, until it is
changed.

8.3.2.4. Actual position SLx00.04 (RP_LW)

An internal step counter counts the steps of the run in depend-
ence of the running direction. The count level is equal to the
actual position.
This counter has a size of 31 bit plus sign.
The counter is also influenced by
- reference run:
sets the count level to 0 as soon as the reference point is
reached
- Preset value step counter SLx01.00 (SV_LW):
the software copies the preset value into the counter as soon
as 255 is written into address SLx01.04 (SV_TO_RP)

8.3.2.5. Destination position SLx00.00 (DP_LW)

The destination position indicates the preset end of the run in
steps. The position is always indicated as an absolute value, i.e.
in relation to zero. The preset value can carry a positive or a
negative sign.
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8.3.2.6. Preset value step counter SLx01.00 (SV_LW)

The step counter preset allows you to change the step counter
(actual position) to any desired value at any time. The software
copies the preset value into the counter as soon as bit 5 in byte
"Control functions" SLx01.07 (CONTROL) is set.

8.3.2.7. Mode of positioning operations SLx01.14 (MODE)

Input a certain value into this byte for setting the desired mode
of positioning operation:

Mode of Start Run Stop
operation
Value| Name
manual ruh in negative_direction, considering' )
2 left ramp function and step frequengy Stop
com-
manual run in positive _direction, considering mand
3 right ramp function and step frequency *2)
"Start'" - — —
referencel com- in negatlve_dlrectlon, considering end
4 oft | mand ramp function and step frequen¢yswitch
run le ) left
in positive direction, considering end
5 rrifr?rr?nr?te ramp function and step frequenc¢yswitch
9 right
8 positioning in target direction, considering | target
run ramp function and step frequentyeached

*1) The start command is triggered by bit 0 in control byte SLx01.07.

*2) The stop command is triggered by bit 1 in control byte SLx01.07.

*3) If the hardware and software limit switches are enabled (see controllbyte S
they stop the run as soon as they are triggered.



Stepper motor enable:
The motor must receive an enable signal before starting the run
or it will not start. If the release signal is switched off during a
run, the motor will stop at once.
The enable signal is given by setting bit 4 in byte "control
functions" SLx01.07 (CONTROL).

Manual run:
A manual run is stopped automatically (with ramps) when a
software limit switch is reached. An error message will be put
out. The manual run can still be continued in the opposite di-
rection. The error message extinguishes when the software
limit switch is left.

Reference run:
In this case the hardware limit switches serve as reference
switches. The software limit switches remain inactive.

Positioning run:
If the destination position is outside the range of the set soft-
ware limit switches, then the motor will not start and an error
message will be put out (see "8.3.2.9. Error messages", bit 5).
This error message extinguishes automatically as soon as a
valid run command is entered.
The run is stopped as soon as the destination position is
reached. The software then clears the start bit in control byte
SLx01.07 (CONTROL). This operation can be analyzed as
feedback message by the user program.

Hardware limit switch
Upon reaching a limit switch the stepper motor software trig-
gers an Emergency Off. The motor stops without ramp. An er-
ror message is put out.

Run without hardware or software limit switches:
For operation without limit switches, the hardware and soft-
ware limit switches can be deactivated via the software. This is
done by clearing the corresponding bits in control byte
SLx01.07 (CONTROL).
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8.3.2.8. Control functions SLx01.07 (CONTROL)

The command is enabled by setting the corresponding bit to 1.
The stepper motor software acknowledges by 0:

=3

Bit|Function

0 |Start:

Starts a run in the selected mode of operation and considering the set ramp
functions.

'The mode of operation must be set in Mode byte SLx01.14 (MODE) before.
As a feedback message, the software clears the bit at the end of the run.

1 |Stop:

Stops the current run under consideration of the ramp function set.

2 |[Emergency Off:

Immediately stops the current run without ramp function.

3 |unused

4 |Stepper motor enable:

Enables the release signal, output "enable".

5 |Copy preset value SLx01.00 (SV_LW) into Actual position SLx00.04
(RP_LW) (4 byte).

6 [Enable hardware limit switch:

Enables the function of the connected hardware limit switches.

Reaching these limit switches immediately stops the run without ramp
function.

Note: during a reference run, the hardware limit switches work as reference
switches. This is active during every reference run, independent of the status
of the enable signal.

7 [Software limit switch enable:

Enables the function of the set software limit switches.

Reaching these limit switches stops the run under consideration of the ramp
function. Early recognition guarantees the stop at an exaxt position despite
the ramp.




To set control bits

Using an OR operation to set individual bits in a byte by a bi-
nary value where only the desired bit takes on status "1". All
bits stating "0" remain unchanged.

Example "Start run":

L SLx01.07 Joad control byte
0 %00000001 ;set it 0
= SLx01.07 Jwrite into control byte

To reset control bits
Using an AND operation to reset individual bits in a byte by a
binary value where only the desired bit takes on status "0". All
bits stating "1" remain unchanged.

Example "Disable hardware limit switch":

L SLx01.07 Joad control byte
A %110111111  ;reset bit 6
= SLx01.07 Jwrite into control byte

To scan control bits

Using an AND operation to register the status of an individual
bit in a byte where only the desired bit is set to "1". The result
is evaluated by a jump command.

Example "Check whether run complete":

L SLx01.07 Joad control byte
A %00000001 ;mask bt 0
JP<> R OVER Jump if bt still set

:here the evaluation for "run over" is done

R_OVER NOP sreturn to normal prog. run
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8.3.2.9. Error messages

The following errors may occur:

Error
Bit | Number
1 hardware limit switch left reached
hardware limit switch right reached
software limit switch left reached
software limit switch right reached

Function

no "ready" message from motor
illegal run command
short-circuit or overload on output

Njoja|hd|lW(N

~N|ojg|lh|lW|IN(R|O

unused

Error byte SLx01.04 (ERR)

Any occurring errors can be detected by the user program via
this byte. Each bit (see table above) stands for an error mes-
sage. The message is valid if the bit is set to 1.
Example for evaluation:

To facilitate message evaluation we recommend to map the
contents of the byte in 8 bit markers:

L SLx01.04  load error byte

C8T1  M00.00 ;. copy to M00.00...07
Bit O (errorl) is now in M00.00, bit 1 in M00.01 etc.

LED "ERR™
This red light emitting diode is placed on top of the module. In
case of any occurring errors the LED flashes in a rhythm that
reflects the error number (see table above):
No. Rhythm of flashes

1 n n n

2 n iy r
3 il iy mrn

4 UL
etc.

The LED flashes in fast impulses (250/250ms). Then there is
an interval of 1s and the flashing starts again.



8.4. Stepper motor module, 1 channel

Status indicators (LEDs

Terminals

— |
] o )

8.4.1. Connection of the signal lines

The input and output signals are connected to the module by
screw-type locking terminals on the signal strip underneath the
module:

AR

LYY

2 3 45 7

enable - — o
direction « —
clock

right LS

leftLS - — o
ready -

0 O
z Zz

Connector  Function

enable motor enable (to the motor)
direction direction of rotation (to the motor)
clock clock pulse (to the motor)

NC unused

right LS right limit switch (n.c. switch)

left LS left limit switch (n.c. switch)

ready motor ready message (n.o. switch)



Stepper motor modules without processor

8.4.2. Technical specifications

Application: .......cccccoe i KUAX 680l (as from ver. 4.16),
KUAX 680C, KDT 680CT
SIOt lor2
Admissible ambient conditions
storage temperature ..............ooeeeeeeeeees -25...470 °C
ambient temp. during operation ........ 0..55 °C
relative humidity ..............cocceiiiiins 50...95 %
Number of stepper motors (channels)..... 1
Travelling frequency ........ccccccecvvvviinnnnns 10 kHz max.
Counting depth ..., 31 bit plus sign bit
INPUES ... 3
Type (in acc. with IEC 1131).................. 1, terminals 5, 6, 7
Potential separation .................oceeeeennnnnnns no
Input voltage: ......coeeeeeeeeiiiiiiie 24V DC -20 % / +25 %

(incl. residual ripple)
Signal identification

logical O: ..o <5V DC
logical 1: ..o 215V DC
Max. voltage: ......ccoeeeeeevieiiiiieeeeeee 28.8 Vv DC
Power consumption / input: ................... 10 mA max.
OULPULS . ..o 3, terminals 1, 2, 3
Output voltage: ..........oooveeveeciieiveeeeeee 24V DC -20 % / +25 %
(incl. residual ripple)
OUutpUL CUIMENL: ..o 80 mA max.
Status iNdicators: ........cccoovcvvveeieniiiiiiieneennn 3 LEDs
FUNCHON.....viiieiiiiiieieeeaaa e eBignation Colour
reference point reached...................... REF green
EITOr MESSAGE ...evvueeieiiiieeeeeiiieeeeerennnns ERR red
motor ready message.............eee... STAT green
Weight:...ceeee e c.82¢g
Part number: ........ccoccovinii 680.444.01



8.5. Stepper motor module, 2 channels

Stepper motor (channel) O:

o o

8.5.1. Connection of the signal lines

Stepper motor (channel) 1:

/ — Terminals

Status indicators (LEDs)

The input and output signals are connected to the module by
screw-type locking terminals underneath (channel 0) the mod-
ule and on (channel 1) the module.

Channel 1:

Channel 0:

AR

2 3 45

LYY

7

enable - — o
direction « —
clock

right LS -

QO
z z

Connector
enable
direction
clock

right LS
left LS
ready

leftLS - — o

ready

Function

motor enable (to the motor)
direction of rotation (to the motor)
clock pulse (to the motor)

NC unused

right limit switch (n.c. switch)
left limit switch (n.c. switch)

motor ready message (n.o. switch)

T

Q7

6
s
S 4
S 3
N1
o

— < ready
— < left LS
— < right LS

—— — direction

—— — enable

-15
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8.5.2. Technical specifications

Application: .......cccccoe i KUAX 680l (as from ver. 4.16),
KUAX 680C, KDT 680CT
SIOt lor2
Admissible ambient conditions
storage temperature ..............ooeeeeeeeeees -25...470 °C
ambient temp. during operation ........ 0..55 °C
relative humidity ..............cocceiiiiins 50...95 %
Number of stepper motors (channels)..... 2
Travelling frequency ........ccccccecvvvviinnnnns 10 kHz max.
Counting depth ..., 31 bit plus sign bit
18] 0 S 3 per channel, terminals 5, 6, 7
Type (in acc. with IEC 1131).................. 1
Potential separation .................oceeeeennnnnnns no
Input voltage: ......coeeeeeeeeiiiiiiie 24V DC -20 % / +25 %

(incl. residual ripple)
Signal identification

logical O: ..o <5V DC
logical 1: ..o 215V DC
Max. voltage: ......ccoeeeeeevieiiiiieeeeeee 28.8 Vv DC
Power consumption / input: ................... 10 mA max.
OULPULS . ..o 3 per channel, terminals 1, 2, 3
Output voltage: ..........oooveeveeciieiveeeeeee 24V DC -20 % / +25 %
(incl. residual ripple)
OUutpUL CUIMENL: ..o 80 mA max.
Short-circuit protection: ............ccccccvvvnnns yes
Status iNdiCators: ..., 3 LEDs
FUNCHON.....viiieiiiiiieieeeaaa e eBignation Colour
reference point reached...................... REF green
EITOr MESSAGE ..ottt eeeee e ERR red
motor ready message..........cceee.... STAT green
Weight: .., cll6g
Part number: ........ccoccoviiii 680.444.02



8.6. Example program

KUBES
Project structure

Project : SM1_6801
created : Aug 30 1993 11:32

User Lillge modified: Jun 10 1994 12:36
Comment :  Test program for SM module 680l

ORG.ORG/1

|
*—>PARAME.INI/L

|
*—>COMMANDS.PRO/L

|
*——>AUTOPRO.PROI2

KUBES
Organisationshaustein  IL
Project: SM1_680I
Module: ORG ~ No..1  created : Aug 30 1993 11:33
User : Lillge modified: Aug 30 1993 1518

1 L INLOK M00.00 ; (SM init. OK)
2: JPC  RUN

3 JPINIT PARAME 1

4 JPEND

5:RUN  JPP  COMMANDS 1
6:END  NOP

7.

-17
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KUBES
Program module IL
Project: SM1_680I
Module : AUTOPRO No.:2  created : Aug 31 1993 14:31
User : Lillge modified: Sep 03 1993 0807
Comment: Step sequence for posi program

LSTEP 0 L  SBMI5.00

2 CMP 0

3 JP<> STEP_1

4 LD 65000

5: =D X PRELL SLC00.00;(pres.pos.x-ax.SM)
6: LD  $0000

7. =D XPREHL SLC00.02;(pres.pos.x-ax.SM)
8 INC  SBM15.00

9 JPEND

10:

11:STEP_1 L SBM15.00

12: CMP 1

13 JP<> STEP 2

14: LD  $01D0

15 =D XPRELL SLC00.00;(pres.pos.x-ax.SM)
16: LD  $0001

17 =D X PREHL SLC00.02;(pres.pos.x-ax.SM)
18: INC  SBM15.00

19: JPEND

20:

21:STEP.2 L SBMI5.00

22: CMP 2

23; JP<> STEP 3

24: LD  $09A0

25 =D XPRELL SLC00.00;(pres.pos.x-ax.SM)
26: LD $0001

2T =D X PREHL SLC00.02;(pres.pos.x-ax.SM)
28: INC  SBM15.00

29: JP END

30:

3L:STEP.3 L SBMI5.00

32 CMP 3

33 JP<> STEP_4

34 LD 8000

35: =D X PRE_LL SLC00.00;(pres.pos.x-ax.SM)
36: LD  $0000

3. =D XPREHL
38 INC SBMI5.00
3. P END

8-18

SLC00.02;(pres.pos.x-ax.SM)



41:STEP 4 L SBM15.00

2. CMP 4

43 P> STEPS
4 LD 9000

45 =D XPRELL
4 LD $0000

4. =D XPREH
48 INC SBMI500

49: JPEND

50:

51 STEP.5 L SBM15.00
52 CMP 5

53; JP<> STEP 6

54: LD 10000

55: =D X_PRE_LL
56: LD  $0000

5. =D XPREH
5 INC SBMI5.00

59: JP END

60:

61:STEP 6 L  SBM15.00
62: CMP 6

63; JP<> DEL

64: LD 2000

65: =D X PRELL
66: LD  $0000

67 =D XPREHL
68 INC SBMI500

69: JP END

70:

71:DEL L  SBM15.00
72 CMP 7

73; JP<> END

4. CLR  SBM15.00
75

76:END  NOP

.

SLC00.00;(pres.pos.x-ax.SM)

SLC00.02; (pres.pos.x-ax.SM)

SLC00.00;(pres.pos.x-ax.SM)

SLC00.02;(pres.pos.x-ax.SM)

SLC00.00;(pres.pos.x-ax.SM)

SLC00.02; (pres.pos.x-ax.SM)

- 19
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KUBES
Program module IL
Projext: SM1_680I
Module : COMMANDS  No.: 1 created : Aug 30 1993 15:09
User : Lillge modified: Nov 09 1993 17:54
Comment: Execute SM functions

1:; —— Trigger reference run ——

2: L XREF 100.00 ; (start X ref. run)

3 = PP00.00

4 L PP00.00

5: JPCN  REF_END

6: LD 500

7. =D X RAMP_L SLCO1.08;(ramp x-ax.n steps
8:

9 LD 2500 i Hz

10: =D X POSV_L SLCO01.12;(posit.speed  x-ax.)
1L L 4 ;Ref.run,4=Ift,5=rgt
12: = X _MODE SLCO1.14;(x-ax.oper.mode)
13:

14: L X_COMMAN SLCOL.07;(cmnd byte x-axis)
15: O  %0000_0001

16: = X_COMMAN SLC01.07;,(cmnd byte x-axis)
17

18: REF_END NOP

19:

20; ; —— Start positioning step —

2L L X_START 100.02 ; (start x-axis)

22: = PP00.02

23: L PP00.02

24: JPCN  STA_END

25: LD 800

26: =D X RAWP_L SLCO1.08;(ramp x-ax.in steps

28 LD 10500

29; =D X PRE_LL SLC00.00  ;(pres.pos.x-ax.SM)
30: LD  $0000

3L =D X PREHL SLC00.02  ;(pres.pos.x-ax.SM)
32

33 LD 10000 ' Hz

Kl =D X POSV_L SLC01.12  ;(pos.speed x-ax.)
35 L 8 ; Posi step

36: = X _MODE SLC01.14  ;(oper.mode x-axis)
3T

38 L X_COMMAN SLC01.07  ;(cmnd byte x-axis)
39 O %0000 0001

40: = X_COMMAN SLC01.07  ;(cmnd byte x-axis)
41 CLR  SBM15.00

42:

43: STA_END NOP
8-20



45 ; —— Start posi program

X_REFSCH

4. JPCN SA_END

46: L
48 L
49: A

X_COMMAN
9%0000_0001

50: JP<> SA_END
5L JPP AUTOPRO 2

100.01 ;(X-ref.init.,simul.

SLC01.07  ;(cmnd byte x-axis)

52:

53 LD 800

54 =D X RAMP_L SLC01.08  ;(ramp x-ax.in steps
55;

56: LD 10000 i Hz

57 =D X POSV_L SLC01.12  ;(pos.x-axin steps)
58: L 8 ; Posi step

59 = X_MODE SLC01.14  ;(oper.mode x-axis)
60:

6L L X_COMMAN SLC01.07  ;(cmnd byte x-axis)
62: O  %0000_0001

63; = X_COMMAN SLC01.07  ;(cmnd byte x-axis)
64:

65: SA END NOP

66

67 ; —— Trigger stop (with ramps) —

68: L  X_STOP 100.03  ;(stop x-axis)

69: = PP00.03

70 L PP00.03

7L JPCN  STP_END

72

73 L X_COMMAN SLC01.07  ;(cmnd byte x-axis)
74 O %0000 0010

75 = X_COMMAN SLC01.07  ;(cmnd byte x-axis)
76: STP_END NOP

s

78 ; —— Trigger emergency off (without ramps)—

79 L X_NSTOP 100.04 ;(emerg.off x-axis)

80: = PP00.04

8L L PP00.04

82: JPCN  NST_END

83:

84 L X COMMAN SLC01.07  ;(cmnd byte x-axis)
85: O %0000 0100

86: = X_COMMAN SLC01.07  ;(cmnd byte x-axis)
87. NST_END NOP

88:
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89: ; —— Positive manual run
90: L X_HNEG
oL = PP00.05

92: L PP00.05

93: JPCN  HRI_STP
94 LD 50

95: =D X RAWMP_L
96: LD 1500

97: =D X POSV L
98: L 3

99 = X _MODE
100

101 L X COMMAN
102: O 9%0000_0001
103 = X_COMMAN
104: JP HRLEND
105:

106: HRI_STP LN X_H_NEG
107 = PP00.06
108: L PP00.06
109 JPCN  HRI_END
110:

111 L X COMMAN
112: O %0000 0010
113 = X COMMAN
114: HRI_END NOP

115:

116: ; —— Negative manual run
17 L X HPOS
118 = PP00.07
119 L PP00.07
120 JPCN  HLE_STP
121 LD 50

122: =D X RAMP L
123 LD 1500

124 =D X POSV_L
125: L 2

126: = X _MODE
127. L X COMMAN
128 O 9%0000_0001
129: = X COMMAN
130

100.05

SLC01.08
‘Hz

SLC01.12
SLC01.14
SLC01.07

SLCO01.07

100.05

SLCO01.07

SLC01.07

100.06

SLC01.08
i Hz
SLC01.12

SLCO01.14
SLC01.07

SLC01.07

;(neg.man.run x-ax.)

(ramp x-ax.in steps
J(pos.speed  x-axis)
;(oper.mode x-axis)
;cmnd byte x-axis)

;cmnd byte x-axis)

;(neg.man.run x-ax.)

;cmnd byte x-axis)

;cmnd byte x-axis)

;(pos.man.run- x-ax.)

(ramp x-ax.n steps
|(pos.speed x-ax.)

;(oper.mode x-axis)
;cmnd byte x-axis)

;cmnd byte x-axis)



131: HLE_STP LN

132:
133:
134
135
136:
137
138:

X_H_POS
= PP00.08

L PP00.08

JPCN  HLE_END

L X_COMMAN

0 %0000 0010

= X_COMMAN

139: HLE_END NOP

140: ;
141
142:
143
144
145:
146:
147
148
149:
150:
151
152;

154:;
155:
156: ;
157
158:
159:
160:
161:;
162:
163:

153: TOV_END NOP

L X_PSV.TO
= PP00.09

L PP00.09
JPCN TOV_END
D 64000

=D X PSVLL
LD 0

=D X PSVHL

X_COMMAN
%0010_0000
X_COMMAN

o

Status message

Step counter

LD XACTLL

LD XACTHL
Error messages

L X_ERROR
Software identification
L X_SWIDNT

New value for step counter —

100.06

SLCO1.07

SLC01.07

100.07

SLC01.00
SLC01.02
SLC01.07

SLCO1.07

SLC00.04
SLC00.06

SLC01.04

SLC01.15

;cmnd byte x-axis)

;cmnd byte x-axis)

(import PV x-ax.)

(pres.val.stepx-ax)
/(pres.val.stepx-ax)
;cmnd byte x-axis)

;cmnd byte x-axis)

(actpos.x-axis SM)
(actpos.x-axis SM)

;(error code x-axis)

J(SW ident. x-ax.)

(pos.man.run- x-ax.)
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KUBES

Init. module IL
Project: SM1_680I
Module : PARAME No.:1  created : Aug 30 1993 14:51
User : Lillge modified: Nov 22 1993 1422
Comment: PARAME

10 HH

2., Motor parameters for the x-axis

3 HHHHHEE R

4: ; —— Software limit switches, negative

5. X_ELE_LL SLC00.08 WORD  $0000 ;(X SW lim.switch left)
6: X_ELE_HL SLC00.10 WORD  $FFFF (X SW lim.switch left)
T

8: ; —— Software limit switches, positive

9 X ERI_LL SLC00.12 WORD 25000 (X SW lim.switch rgt)
10: X ERI_HL  SLC00.14 WORD  $0000 (X SW lim.switch rgt)
11

12: ; —— Preset value step counter

13 X PSV_LL SLC01.00 WORD 1250 (pres.step val.x-ax.)
14: X_PSV_HL SLC01.02 WORD 0 (pres.step val.x-ax.)
15:

16: ; —— Start/stop ramps —

17 X RAMP_L  SLC01.08 WORD 3000 s(ramp step val.x-ax.)
18:

19 ; —— Start/stop frequency ——

20: X_SSFR_L  SLC01.10 WORD 700 (strifstp frequ.x-ax.)
21

22:; Setting the command byte

23 X_COMMAN  SLC01.07 BYTE %1101 0000;(cmnd byte x-axis)
24:

25: ; —— Init marker

26: INI_OK  M00.00 BIT 1 ;(SM init.OK)

27

28:



9. Stepper motor module with processor

Stepper motor modules are used for controlling stepper motors.
The module described in this chapter has its own processor thus
reducing the load on the CPU capacity. The restrictions and
limitations of the stepper motor modules without processor de-
scribed in chapter 8 (amount, slots, processor resources in
KUAX 680C) do not apply to this module.

Program
The actual program for the stepper motor is stored in the
EPROM (of the module) and is processed by the module proc-
essor. All that has to be included in the user program is defin-
ing positioning jobs, giving start and stop commands and ana-
lysing the status and error messages created by the module. A
service module defines the transfer address functions control-
ling the communication processes between user program and
stepper motor software.
Start and stop frequency, ramp slopes and max. positioning fre-
guencies are optional parameters to be set via the software.
Max. frequency is 15 kHz.

Inputs and outputs
The signal level for the inputs and outputs is 24 V DC.
The hardware limit switches directly affect the module without
going through the PLC program. They are used as limit
switches and also as reference switches during reference runs.
The outputs are also directly controlled by the module.

Power packs
Additional external power packs are needed for driving the mo-
tors. These are not part of the module but adapted to the motor.
They are normally delivered by the supplier of the stepper mo-
tor.



Stepper motor module with processor
9.1. Plugging stepper motor modules

As opposed to the stepper motor modules without processor
(chapter 8), this module can be plugged into any controller slot.
The only limitation to the number of plugged-in modules is the
availability of free slots and the total power consumption of all
plugged-in modules.

9.2. Service modules

Service module "SERV_85.BIN" for the stepper motor module
becomes part of the KUBES software package (not yet in-
cluded in KUBES versions up to 4.30; you can, however, order
it separately or download it from our mailbox, tel. +49-4523-
402-310). The service module defines the transfer addresses
and processes communication processes to and from the mod-
ule.

9.2.1. Transfer address ranges
Each slot is assigned two transfer address ranges of 32 byte

each. The stepper motor module uses these for data communi-
cation with the CPU. The module does not release interrupts.

Slot Transfer Address Range SM Channel
0 SLA00.00...01.15 0
SLB00.00...01.15 1
1 SLC00.00...01.15 0
SLD00.00...01.15 1
2 SLE00.00...01.15 0
SLF00.00...01.15 1
3 SLG00.00...01.15 0
SLH00.00...01.15 1
4 SL100.00...01.15 0
S1.J00.00...01.15 1
5 SLK00.00...01.15 0
SLL00.00...01.15 1
6 SLM00.00...01.15 0
SLN00.00...01.15 1
7 SLO00.00...01.15 0
SLP00.00...01.15 1




9.2.2. Assignment of transfer addresses

See table on previous page for assignment of address ranges.

$FF

Address| Symbol Significance
SLx00.00DP | P P low byte
L0001 W destination position: low word hiah gyte
SLx00.02DP HW destination (in steps) of . low byte
SLx00.03 a program run high word, & 1 byte
gtigggg RP_LW actual postion: low word lrﬂghbg;fe
SLx00.06RP HW - ; . low byte
S0x00.07 current position (in steps) high wor high byte
SLx00.08S|1SL LW P ; . low byte
S software limit switch left: low word ah gyte
SLx00.10dSISL HW |max. position left, stated . low byte
SLx00.11 in steps high word, & - byte
SLx00.12SISR LW o ; - low byte
SLx00.13 software limit switch right: low word high g/yte
SLx00.14SISR HW |max. position right, stated . low byte
SLx00.15 in steps high word, - byte
SLx01.00SV LW preset value step counter: low word Iqw byte
SLx01.01 used for setting a defined actugt high byte
SLx01.025V_HW poisition, taken over by high wor low byte
SLx01.03 bit 5 in SLx01.07 high byte
SLx01.04ERR error code (see ch. "9.3.2.10...")
SLx01.05DEST OK [start: master writes $00, dest. reached: slave writes
SLx01.06BUF FUL job buffer overflow in module: slave writes $FF
SLx01.07CONTROL [control functions (see "9.3.2.9. ....")
SLx01.08RAMP start and stop ramp low byte
SLx01.09 (stated in steps, min: 2) high byte
SLx01.1QST ST F  [start/stop frequency: low byte
SLx01.11 min. 50 Hz, max. 5 kHz high byte
SLx01.12MQOV_FRQ [travelling frequency: low byte
SLx01.13 min. start/stop frequency, max. 15 kHz |high byte
SLx01.14MODE mode of operation (see "9.3.2.7....")
SLx01.155W_V_SB service module version (address ranges A, C, E, ...
SW_V_ MO |module software version (address ranges B, D, F, ...

P)
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9.3. Software

During controller configuration with the program KUBES, a
service module is automatically embedded in the program

when the stepper motor module is selected.

This module contains the stepper motor software as well as the
assignment list of the transfer addresses described in chapter
9.2.

The user program uses this transfer address range for data com-
munication with the stepper motor module software.

Here the run parameters and the commands are transferred and
the feedback messages are read.

9.3.1. Representation of a run diagram

The run diagram shows the example of a typical run:

f [Hz]
15000

Travelling frequency ---- - -

5000

Start/stop frequency z ---
50

O I!IIIIII;IIIIIIIIIIIIIIIIIIIII};IIIIII

‘ ‘ ‘ Steps
‘Ramp - - Ramp -
‘length . length

The terminology used in this diagram is explained on the fol-
lowing pages.



9.3.2. Terminology and functions

Step
A step is the path length a stepper motor covers with each
clock pulse.

9.3.2.1. Start/stop ramp SLx01.08 (RAMP)

The ramp length indicates the number of steps between start
and travelling frequency and between travelling frequency and
stop. The minimum ramp length is 2 steps. If you input a value
smaller 2, the software will automatically input the value 2.
The software automatically calculates the ramp slope in de-
pendence of the ramp length and the travelling frequency.

9.3.2.2. Start/stop frequency SLx01.10 (ST_STO_F)

The start/stop frequency can be set in a range of 50 Hz to 5
kHz. It is valid for start and stop.

If the travelling frequency of a positioning run is smaller than
the start/stop frequency, then the run will be executed without
ramps. The travelling frequency will be increased to the value
of the start/stop frequency.
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9.3.2.3. Travelling frequency SLx01.12 (MOV_FRQ)

The travelling — or moving — frequency determines the motor
speed. Its minimum value can be as small as the set start/stop
frequency; its maximum value is 15 kHz.

Each positioning operation may have a different frequency.
The set travelling frequency remains valid for all subsequent
runs, including manual runs and reference runs, until it is
changed.

9.3.2.4. Actual position SLx00.04 (RP_LW)

An internal step counter counts the steps of the run in depend-

ence of the running direction. The count level is equal to the

actual position.

This counter has a size of 31 bit plus sign bit.

The counter is also influenced by

- reference runs:
set the count level to 0 as soon as the reference point is
reached

- preset value step counter SLx01.00 (SV_LW):
the software overwrites the actual value with the preset value
as soon as bit 5 has been set in address SLx01.07 (CON-
TROL)

9.3.2.5. Destination position SLx00.00 (DP_LW)

The destination position indicates the preset end of the run in
steps. The position is always indicated as an absolute value, i.e.
in relation to zero. The preset value can carry a positive or a
negative sign.



9.3.2.6. Preset value step counter SLx01.00 (SV_LW)

9.3.2.7. Mode of positioning operations SLx01.14 (MODE)

The step counter preset allows you to change the step counter
(actual position) to any desired value at any time. The software
copies the preset value into the counter as soon as bit 5 in byte

"Control functions" SLx01.07 (CONTROL) is set.

Input a certain value into this byte for setting the desired mode

of positioning operation:

Mode of Start Run Stop
operation
Value| Name
manual run in negative_direction, consideringl )
2 left ramp function and step frequency Stop
com-
manual ruh in positive direction, considering mand
3 right ramp function and step frequency *2)
in negative direction, considering end
4 | "eferencelgiartlramp function and step frequentyswitch
runleft | .o left
mandjin positive direction, considering end
5 refer(_ance *1) ramp function and step frequeng¢yswitch
run right .
right
positioning in target direction, considering | target
8 run ramp function and step frequen¢yeached
positioning in target direction,
24 run without ramp function, target
1000 Hz with max. 1000 Hz reached

*1) The start command is triggered by bit 0 in control byte SLx01.07.
*2) The stop command is triggered by bit 1 in control byte SLx01.07.

*3) If the hardware and software limit switches are enabled (see controllbyte S

they stop the run as soon as they are triggered.
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Stepper motor enable:
The motor must receive an enable signal before starting the run
or it will not start. If the enable signal is switched off during a
run, the motor will stop at once.
The enable signal is given by setting bit 4 in byte "control
functions" SLx01.07 (CONTROL).

Manual run:
A manual run is stopped automatically (with ramps) when a
software limit switch is reached. An error message will be put
out. Manual runs can still be continued in the opposite direc-
tion. The error message extinguishes when the software limit
switch is left.

Reference run:
In this case the hardware limit switches serve as reference
switches. The software limit switches remain inactive.

Positioning run:
If the destination position is outside the range of the set soft-
ware limit switches, the motor will not start and an error mes-
sage will be put out (see ch. "9.3.2.9. Error messages", bit 5).
This error message extinguishes automatically as soon as a
valid run command is entered.
If the run command was given the module by the service mod-
ule, bit 0 in Sx01.07 (CONTROL) will be cleared.
The run is stopped as soon as the destination position is
reached. Byte SLx01.05 (DEST_OK) is set to $FF. This opera-
tion can be analysed as feedback message by the user program.
As long as there is no job buffer overflow, i.e. as long as byte
SLx01.06 (BUF_FUL) is set to $00, you can give the next run
command already.

Hardware limit switches
Upon reaching a limit switch the stepper motor software trig-
gers an Emergency Stop. The motor stops without ramp. An er-
ror message is put out.

Run without hardware or software limit switches:
For operation without limit switches, the hardware and soft-
ware limit switches can be deactivated via the software. This is
done by clearing the corresponding bits in control byte
SLx01.07 (CONTROL).



9.3.2.8. Timing diagrams of run jobs

Commands:
SLx01.07 bit 0
start bit

stepper motor

SLx01.06 job
buffer overflow

SLx01.05
destin. reached

Commands:
SLx01.07 bit 0
start bit

stepper motor
SLx01.06 job
buffer overflow

SLx01.05
destin. reached

Exampl #1

Restarting several run jobs before reaching the destination po-
sition. Flag "job buffer overflow" shows that it is possible to
give a new run command.

h Start ﬁ Start I}_SEH_L

%Destination 1 : >

Wﬁe\étin. 3
Iy
—~

»
>

0 100 500 900 Steps

|
”
]

Example #2

Restarting a run job after the destination has been reached.
"Destination position reached" (SLx01.05) shows that the desti-
nation position has been reached. "Destination position
reached" must be reset by the user program.

1. Start . 2. Start 3. Start
Destination1 . Destinatia. 2 :

: . Destinatigh 2 :

3 ! 49‘ Destinatign 3

B
! S| N .
— o

0 100 500 900 Steps

=t

9-9
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9.3.2.9. Control functions SLx01.07 (CONTROL)

The command is enabled by setting the corresponding bit to 1.
The stepper motor software acknowledges by writing O:

=

Bit [Function

0 [Job transfer to the module:
Transfers a run job of the selected mode of operation and considering the set
ramp functions. The mode of operation must have been set previously in
mode byte SLx01.04 (MODE).

The bit is cleared after the run job has been transferred to the module.

1 |Stop:

Stops the current run under consideration of the ramp function set.

2 |Emergency Stop:

Immediately stops the current run without ramp function.

3 [Transfer parameters:

Transfers the parameters for start/stop ramp, start/stop frequency and
travelling frequency to the module.

The bit is cleared by the service module after the run job has been transferred
to the module.

4 |Stepper motor enable:

Enables the release signal, output "enable”.

5 |Copy preset value SLx01.00 (SV_LW) into actual position SLx00.04
(RP_LW) (4 byte). After the operation, the service module resets the bit.
6 [Enable hardware limit switch:

Enables the function of the connected hardware limit switches.
Reaching these limit switches immediately stops the run without ramp
function.

Note: during reference runs, the hardware limit switches work as reference
switches. This function is active during every reference run, independent of
the status of the enable signal.
7 |Software limit switch enable:
Transfers the software limit switch values to the module and enables the
function of the set software limit switches.
Reaching these limit switches stops the run under consideration of the ramp
function. Early recognition guarantees the stop at an exact position despite
the ramp.




To set control bits
Using an OR operation to set individual bits in a byte by a bi-
nary value where only the desired bit takes on status "1". All
bits stating "0" remain unchanged.

Example "Transfer run job"

L SLx01.07 Joad control byte
0 %00000001 ;set it 0
= SLx01.07 Jwrite into control byte

To reset control bits
Using an AND operation to reset individual bits in a byte by a
binary value where only the desired bit takes on status "0". All
bits stating "1" remain unchanged.

Example "Disable hardware limit switch":

L SLx01.07 Joad control byte
A %110111111  reset hit 6
= SLx01.07 Jwrite into control byte

To scan control bits
Using an AND operation to register the status of an individual
bit in a byte where only the desired bit is set to "1". The result
is evaluated by a jump command.

Example "Check whether preset value accepted":

L SLx01.07 Joad control byte
A %00100000 ;mask bit 6
JP= R OVER Jump if bit reset

;here the evaluation for "preset value accepted" is done

R_OVER  NOP sreturn to normal prog. run
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9.3.2.10. Error messages

The following errors may occur:

Error
Function
Bit |[Number
0 hardware limit switch left reached
1 2 hardware limit switch right reached
2 3 software limit switch left reached
3 4 software limit switch right reached
4 5 no "ready" message from motor
5 6 illegal run command
6 7 short-circuit or overload at output
display for both channels at channel 0
7 8 module failure (watchdog)

Error byte SLx01.04 (ERR)

The user program can use this byte to find any occurring errors.
Each bit (see table above) stands for an error message. The
message is valid if the bit is set to 1.
Example for analysis:

To facilitate message analysis we recommend to map the con-
tents of the byte in 8 bit markers:

L SLx01.04  load error byte

C8T1  M00.00 ;. copy to M00.00...07
Bit O (errorl) is now in M00.00, bit 1 in M00.01 etc.

LED "ERR"
This red light emitting diode is located on top of the module. In
case of any occurring errors the LED flashes in a rhythm that
reflects the error number (see table above):
No. Rhythm of flashes

1 n._ on o
2 Epipl iplipl I
3 _nrn [

4 N nnnn
etc.

The LED flashes in fast impulses (250/250ms). Then there is
an interval of 1s and the flashing starts again.



9.4. Stepper motor module, 2 channels

Stepper motor (channel) O: tepper motor (channel) 1:

Status indicators (LEDsi=

Terminals 7= Terminals

NOMAWNRO

01234567

o o o

i

9.4.1. Connection of the signal lines

The input and output signals are connected to the module by
screw-type locking terminals underneath (channel 0) the mod-
ule and on (channel 1) the module.

Channel 0: Channel 1:
enable H—o®:|

mmmmmmmm directiong—1®3
dock -~-—20[ -

99999929 e
[T T T T TT LA PN
[ [ right LS — 5®E
- - R lftits -— 6 Q [ 3
(R RICERER ety -— 79 [

Connector  Function

enable motor enable (to the motor)
direction direction of rotation (to the motor)
clock clock pulse (to the motor)

NC unused

right LS right limit switch (n.c. switch)

left LS left limit switch (n.c. switch)

ready motor ready message (n.o. switch)



Stepper motor module with processor

9.5.2. Technical specifications

Application: .........oooevcci e KUAX 680I, 680C, KDT 680CT
SIOL optional
Admissible ambient conditions
storage temperature ..........c.oeeeeveveeeens -25...470 °C
ambient temp. during operation ........ 0..55 °C
relative humidity ..............ccceeecninnnnns 50...95 %
Number of stepper motors (channels)..... 2
Travelling frequency ........ccccccevevvvvivnnnnns 15 kHz max.
Counting depth...........ccccs 31 bit plus sign bit
INPUES e 3 per channel, terminals 5, 6, 7
Type (in acc. with IEC 1131).................. 1
Potential separation ...............ccoeeviiiininnne no
Input voltage: ......cooeveeeeeiiiiiiie 24V DC -20 % / +25 %

(incl. 5 % residual ripple)
Signal identification

logical O: ..o <5V DC
logical 1:....ccooiiiieiieeee e =15V DC
Max. voltage: ........cooevvrviiiiiiiiiiiieeeee 28.8 vV DC
Power consumption / input: ................... 10 mA max.
OULPULS . ..o 3 per channel, terminals 1, 2, 3
Output voltage: ..........oooveeveeciieiveeeeeee 24V DC -20 % / +25 %
(incl. residual ripple)
OUutpUL CUIMENL: ..o 40 mA max.
Short-circuit protection: ..............ccccuvves yes
Status indicators: ............ccocce e, 6 LEDs, class 1 light emitting diodes
(in acc. with EN 60825-1)
FUNCHON.....viiieiiiiiieieeeaaa e eBignation Colour
reference point reached...................... REF green
EITOr MESSAGE ..ottt eeeee e ERR red
motor ready message..........cceee.... STAT green
Power consumption of the module
5V system voltage ............ccevvevveenneee. 250 mA max.
24 V power supply (output) ............... 250 mA max. (depending on load on
the outputs)
Weight: .. c128¢
Part number: ... 680.444.03



9.5. Example program

On the following pages you will find a program documentation
for channel 0, called x-axis.

======== KUBES
Project structure
Project:  SM680BE Network :
created : Aug 30 1993 11:32
User : Paul Posi changed : Jun 27 1996 10:06
Comment: SM module with up for KUAX 680. 680.454.06

ORG.ORG/1

>PARAME.INI/L

|
*—>AUTOPRO.PROI2

|
*,
|
*—>COMMNDXLPRO/6
|
|
|
*,

——>COMMNDX2.PRO/5



Stepper motor module with processor

======== KUBES

Organisation module IL
Project  :  SM68OBE Network :
Module : ORG  No.l created: Aug 301993 11:33
User . Paul Posi changed : Jun 27 1996 09:59
Comment  : Initialisation and main program

2: Org module with:

35 1. SM module initialisation

4 2. jumper strip to the main programs
5. only for the x-axis.

6. ;

7.

8: L INIT.OK M00.00 ; (initialisation OK)
9 JPC RUN

10: JPINIT PARAME 1

1L JPEND

12:

13:RUN  JPP  COMMNDX1 6
14: JPP COMMNDX2 5

15.END  NOP

16:

17 Status message
18:

19:; — Step counter

20: LD RP_LWX  SLA00.04; (X-axis SM act. pos.)
2L LD RP_HWX  SLA00.06; (X-axis SM act. pos.)
22.

23; ; — Emor messages

24 L ERRX SLAO1.04 ; (error code X-axis)

25

26: ; — Software version

27, L SW.V.X  SLA0LI5; (software version X-axis)
28:

29:



======== KUBES
Program module IL

Project  :  SM680BE Network :
Module . AUTOPRO No.:2 created : Aug 31 1993 14:31
User . Paul Posi changed : Jun 27 1996 09:58
Comment  : Step chain for the positioning program

1

2., Destination positions for the auto program
3, T7setdestinations

4.

5:

6:STEP 0 L X STEP.C  SBMI5.00; (step cntr x-auto prg.)
T CMP 0

8: JP<> STEP 1

9 LD 1000

10: =D DP_LWX  SLA00.00; (SM set pos. X-axis)
1L LD $0000

12: =D DP_HWX  SLA00.02; (SM set pos. X-axis)
13: INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
14: JP END

15

16:STEP 1 L X _STEP_C  SBM15.00; (tep cntr x-auto prg.)
17 CMP 1

18: JP<> STEP 2

19: LD 2000

20 =D DP_LWX  SLA00.00; (SM set pos. X-axis)
21 b o0

22 =D DP_HWX  SLA00.02; (SM set pos. X-axis)
23 INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
24 JP END

25:

26:STEP 2 L X STEP.C  SBM15.00; (step cntr x-auto prg.)
21: CMP 2

28: JP<> STEP 3

29: LD 3000

30: =D DP_LWX  SLA00.00; (SM set pos. X-axis)
3L D 0

32 =D DP_HWX  SLA00.02; (SM set pos. X-axis)
33 INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
34 JP END

35;

-17
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36:STEP.3 L X STEP.C  SBM15.00; (step cntr x-auto prg.)
37 CMP 3

38: JP<> STEP 4

39: LD 4000

40: =D DP_LWX  SLA00.00; (SM set pos. X-axis)

41 LD  $0000

42: =D DP_HWX  SLA00.02; (SM set pos. X-axis)

43: INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
44 JP END

45

46:STEP.4 L X _STEP C  SBM15.00; (step cntr x-auto prg.)
47 CMP 4

48 JP<> STEP5

49: LD 5000

50: =D DP_LWX  SLA00.00; (SM set pos. X-axis)

51 LD  $0000

52: =D DP_HWX  SLA00.02; (SM set pos. X-axis)

53 INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
54: JPEND

55

56: STEP 5 L X STEP_C  SBM15.00; (step cntr x-auto prg.)
57: CMP 5

58: JP<> STEP_6

59: LD 6000

60: =D DP_LWX  SLA00.00; (SM set pos. X-axis)

61: LD  $0000

62: =D DP_HWX  SLA00.02; (SM set pos. X-axis)

63: INC X_STEP_C  SBM15.00; (step cntr x-auto prg.)
64: JPEND

65:

66: STEP 6 L X STEP_C  SBM15.00; (step cntr x-auto prg.)
67: CMP 6

68: JP<> END

69: LD 7000

70: =D DP_LWX  SLA00.00; (SM set pos. X-axis)

7L LD  $0000

72 =D DP_HWX  SLA00.02; (SM set pos. X-axis)

3 CLR X_STEP_C  SBM15.00; (step cntr x-auto prg.)
74.END  NOP

5



KUBES

Program module IL

Project:  SM680BE Network :
Module : COMMNDX2 No.:5 created : Apr 22 1996 09:26
User Paul Posi changed : Jun 27 1996 09:58
Comment: Execute SM functions for X-axis, part 2

1

2:;  Commands for the X-axis, part 2

3, -positive manual run

4:; - negative manual run

5

6:

7. ; —— Positive manual run, start ——

8: L X HNEG 100.05 ; (X-axis neg. man. run)
9: = PP00_05  PP00.05; (progr. pulse)

10: L PP0O0 05  PP00.05; (progr. pulse)

1L JPCN  HRE_STP

12:

13: LD 50

14 =D  RAMPX SLA01.08 ; (ramp value X-axis)
15

16: LD 2500 i Hz

17 =D  MOV_FRQX  SLA0L.12; (posi speed X-axis)
18:

19: L 3

20: = MODEX SLA01.14 ; (oper. mode X-axis)
21

22: L CONTROLX  SLA0L.07; (command X-axis)
23 O  %1000_1001

24: = CONTROLX  SLA01.07; (command X-axis)
25: JP HRE_END

26:

27, ; —— Positive manual run, stop ——
28 HRE_STP LN X_H_NEG 100.05 ; (X-axis neg. man. run)
29: = PP00_06  PP00.06 ; (progr. pulse)
30: L PP0006  PP00.06 ; (progr. pulse)
3L JPCN  HRE_END
32:
33 L CONTROLX  SLA01.07; (command X-axis)
34: O  %2000_0010
35: = CONTROLX  SLA01.07; (command X-axis)

36: HRE_END NOP

37

- 19
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38: ; —— Negative manual run, start ——
39: L XHPOS 100.06 ; (pos. man. run X-axis)
40: = PP00.07  PP00.07 : (progr. pulse)

41 L PP00_O7  PP00.07; (progr. pulse)

42: JPCN  HLI_STP

43 LD 50

44 =D  RAMPX SLAO1.08 ; (ramp value X-axis)
45

46 LD 3000 T Hz

47 =D MOV_FRQX  SLA0L.12; (posi speed X-axis)
48

49; L 2

50: = MODEX SLAO0L.14 ; (oper. mode X-axis)

51

52 L CONTROLX  SLAQ1.07; (command X-axis)

53: O  %1000_1001

54: = CONTROLX  SLA01.07; (command X-axis)

55

56: ; —— Negative manual run, start ——

57:HLI_STP LN X_H_POS 100.06 ; (pos. man. run X-axis)
58: = PP00_08  PP00.08; (progr. pulse)

59: L PP00_08  PP00.08; (progr. pulse)
60: JPCN  HLI_END

L CONTROLX  SLA0L.07; (command X-axis)
63: O %1000 0010

= CONTROLX  SLA01.07 ; (command X-axis)
65: HLI_END NOP
66:

9-20



======== KUBES
Program module IL

Project:  SM680BE Network :
Module : COMMNDXL1 No.:6 created : Aug 30 1993 15:09
User : Paul Posi changed : Jun 27 1996 10:01

Comment: Execute SM functions for X-axis, part 1

1
2., Commands for the X-axis, part 1
3., -reference run
4:; - positioning step
5:; - automatic mode
6:; - stop command
7., - Emergency Stop command
8:; - status messages
9:; - new step counter value
10: ;
11
12: ; —— Start reference run ——
13: L XREF 100.00 ; (start ref. run X-axis)
14: = PP00.00  PP00.00: (progr. pulse)

15; L PP0000  PP00.00; (progr. pulse)
16:  JPCN REF_END

17:

18: LD 700 ; steps

19: =D ST ST FX  SLA0L10; (start/stop fr. X-axis)
20: LD 1000

2L =D  RAMPX SLAO1.08 ; (ramp value X-axis)

22: LD 2000 1 Hz

23 =D  MOV_FRQX  SLA01.12; (posi speed X-axis)
24 L 4 ; Ref.run 4=le, 5=ri

25: = MODEX SLAO0L.14 ; (oper. mode X-axis)

26:

2. L CONTROLX  SLAQL.07; (command X-axis)

28: 0  9%0000_1001

29: A %0111 1111 ; SE analysis

30: = CONTROLX  SLA01.07; (command X-axis)

3L L 0

32 = DEST OKX  SLA01.05; (destin. X-axis reached)
33 CLR X _STEP_C  SBM15.00; (step cntr X-autopgrg)
34

35: REF_END NOP

36
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37 ; —— Start positioning step —

38 L XSTART 100.02 ; (start X-axis)

39 A DEST OKX  SLA01.05; (destin. X-axis reached)
40: = PP000L  PP00.01: (progr. pulse)

41 L PP0001  PP00.01; (progr. pulse)

42: JPCN  STA_END

43:

44; LD 900

45 =D ST_ST_FX  SLAO0L.10; (start/stop fr. X-axis)
46: LD 1000

47 =D  RAMPX SLAO1.08 ; (ramp value X-axis)
48: LD 8000 i Hz

49: =D  MOV_FRQX  SLA01.12; (posi Speed X-axis)
50: LD 15000

5L =D DP_LWX  SLA00.00; (set SM pos. X-axis)
52: LD  $0000

53 =D DP_HWX  SLA00.02; (set SM pos. X-axis)
54:

55: L 8 ; positioning step

56: = MODEX SLAO1.14 ; (oper. mode X-axis)
57 L CONTROLX  SLA01.07; (command X-axis)
58: 0  9%1000_1001

59: = CONTROLX  SLA01.07; (command X-axis)
60: CLR DEST OKX  SLA01.05; (destin. X-axis reached)
61:

62: STA_END NOP

63:

64: ; —— Start auto-posi program

65: ; Seven destination positions set

66.;  Attention. note special mode 18

67: ; Refer to Instruction Manual

68: :

69:

70: L XAUTO 100.01 ; (start autoprog. X-axis)
L AN BUF_FULX  SLA0L.06 ; (buffer overflow X-axis)
72 A DEST_OKX  SLA01.05; (X-axis destin. reached)
73: JPCN A_END

74:

75: LD 900

76: =D ST _ ST FX  SLAO0L10; (start/stop fr. X-axis)
. LD 2000

78: =D  RAMPX SLAO1.08 ; (ramp value X-axis)
79 LD 7000 ' Hz

80: =D  MOV_FRQX  SLA01.12; (posi Speed X-axis)
81

82: JPP AUTOPRO 2

83: L 8 ; positioning step

84: = MODEX SLAOL.14 ; (oper. mode X-axis)
85:



86: L CONTROLX  SLA01.07; (command X-axis)
8r: 0 %1000 1001

88: = CONTROLX  SLA01.07; (command X-axis)
89: CLR DEST OKX  SLA01.05; (X-axis destin. reached)
90: A END NOP

9L

92. ; —— Trigger stop (with ramps) —

93 L XSTOP 100.03 ; (stop X-axis)

94: = PP00_03  PP00.03; (progr. pulse)112: NST_END NOP
95: L PP00_03  PP00.03; (progr. pulse)

9%: JPCN  STP_END

a7

98: L CONTROLX  SLA01.07 ; (command X-axis)
99: O 900000010

100: = CONTROLX  SLA01.07; (command X-axis)
101: STP_END NOP

102:

103: ; —— Trigger Emergency Stop (without ramps)—

104: L XNSTOP 100.04 ; (Emerg. Stop X-axis)
105: = PP00_04  PP00.04; (progr. pulse)

106: L PP00_04  PP00.04; (progr. pulse)

107: JPCN  NST_END

108:

109: L CONTROLX  SLA01.07; (command X-axis)
110: O  9%0000_0100

1115 = CONTROLX  SLA0L.07; (command X-axis)113:
114:; New step counter value —

115; L XVWUE  100.07; (preset X-axis)

116;: = PP0009  PP00.09; (progr. pulse)

1 L PP00_09  PP00.09; (progr. pulse)

118: JPCN  UEN_END

119:

120: LD 2800

121 =D SV_LWX  SLA01.00; (preset step X-axis)
122: b 0

123; =D SV HWX  SLA01.02; (preset step X-axis)
124:

125: L CONTROLX  SLA01.07 ; (command X-axis)
126: O  9%0010_0000

127 = CONTROLX  SLA01.07; (command X-axis)
128: UEN_END NOP

129:

130:
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======== KUBES
Init. module IL
Project:  SM680BE Network :
Module : PARAME  No..1 created: Aug 30 1993 14:51
User : Paul Posi changed : Jun 27 1996 10:00

Comment: X- and Y-axis parameters

1+t
2:;  Motor parameters for X-axis

300 A
4:; Negative software limit switch
5. SLSL_LWX SLA00.08 WORD $FFO0 ; (X softw. limit sw. left)
6: SLSL_HWX SLA00.10 WORD $FFFF ; (X softw. limit sw. left)
T
8. ; —— Positive software limit switch
9:SLSR_LWX SLA00.12 WORD $FFFF ; (X softw. limit sw. right)
10: SLSR_HWX SLA00.14 WORD  $0000 ; (X softw. limit sw. right)
1%

12: ; —— Preset step counter value
13:SV_LWX SLA0LO0O WORD 0  ;(preset step cntr X-axis)
14: SV_HWX SLA01.02 WORD 0  ;(preset step cntr X-axis)
15:

16: ; —— Start and stop ramps

17 RAMPX  SLA01.08 WORD 3000 ;(ramp value X-axis)
18:

19: ; —— Start and stop frequency

20: ST_ST_FX SLA01.10 WORD 700 ; (start/stop fr. X-axis)
21

22 ; —— Preset destination position reached
23: DEST_OKX SLA01.05 BYTE 255 ;(destin. reached X-axis
24

25:; Set command byte
26: CONTROLX SLA01.07 BYTE %0101 1000 ; (command X-axis)
20.

28:; Bit 0 = start

29:; Bit 1 = stop

30: ; Bit 2 = Emergency Stop

31 ; Bit 3 = accept parameters

32:: Bit 4 = enable

33:; Bit 5 = accept preset value

34:; Bit 6 = hardware limit switch enable

35: ; Bit 7 = software limit switch enable
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Power consumption
A. Power consumption of the modules

The controller is supplied with voltage at two points.

A.1. Power supply
A.1.1. 24 V DC system supply

The externally provided 24 V for the system supply are trans-
formed in the device:
- System voltage: 5V DC

supplies the controller and the modules

Maximum load by the modules:

» KUAX 680l (part no. 680.420...422.xx) 350 mA
» KUAX 680l (as from part n0.680.423...nnn.xx)  1000mMA
» KUAX 680C 1200mA

« KDT 680CT 1200mA

- Supply of the analogue outputs: 15 V DC
only supplies the analogue outputs

A.1.2. Supply of digital outputs and inputs

The digital outputs and inputs are separately supplied with 24
V DC. Each digital output module has a relay as a means of
protection against reversed polarity. This relay is supplied with
the same voltage.

Voltage is fed to the device via screw-type locking connectors.
Please note that no more current must go through these connec-
tors than is indicated in the table below:

- KUAX 680l, 4 slots 8 A max.

- KUAX 680lI, 8 slots 2 connectors of 8 A max.
- KUAX 680C 12 A max.

- KDT 680CT 12 A max.



Power consumption

A.2. Load on the power supply by the modules

Each module puts additional load on the voltage supply/sup-

plies:
Modules Power [mA] source:
Syst. supply| 24 V supply of
Type Partno. | 5V |24 \Y outputs
Digital input and output modules
8 inputs 680.451.01/04 0.1 | 0.05
ditto with real-time clock 680.451.02 25 8 B
16 inputs 680.451.03/07 0.3 | 0.1
680.451.06 60 20
8 outputs, 24 V 680.452.01 0.1 | 0.05 | base load: 80 plus
8 inputs/ 8 outputs 680.450.01 0.2 | 0.1 | max. 500 per O
4 pneumatic outputs 680.453.01 20 10 600
Analogue input and output modules
inputs 0...10 V 680.441.01 6 15
inputs 0...20 mA 680.441.02 6 15
inputs PT100, 0...300 °C 680.441.04 12 30
inputs thermo. 1200 °C 680.441.07 18 20
potentiometer inputs 680.441.05 25 | 25
outputs 0...10 V 680.442.01 3.0 |55*1) -
outputs 0(4)...20 mA 680.442.02 | 3.0 | 95
1/00..10V/0...£10 V 680.441.03 2 60
1/0 0(4)...20 mA /0...+10 V 680.441.06 2 60
1/00...10 V/ 0(4)...20 mA 680.441.08 10 75
1/0 0(4)...20 mA / 0(4)...20 mA |680.441.09 10 | 75
Counter modules
1 multi-function counter, 24 bit |680.454.01 46 12
2 multi-function counters, 24 bit|680.454.02 46 12 -
2 event counter, 16 bit 680.454.03 15 | 35
2 SSI generators, 24 bit 680.454.04 250 | depending on gen. used
Communication modules
V.24 module 680.440.01 35 12
TTY module 680.440.02 35 12 -
RS 485 module 680.440.03 280 -
Positioning modules
1 stepper motor 680.444.01 10 2.5 max. 80 per
2 stepper motors 680.444.02 10 | 25 output
2 stepper m_otors 680.444.03 250 | 2.5 max. 40 per
(module with processor) output

*1) Base load: 15 mA plus 10 mA max. per output

The load by the modules on the 5 V system voltage must not ex-
ceed a certain value (see appendix "A.1.1. 24 V DC system sup-

ply").



Order specifications
B. Order specifications

Digital input modules

Input module, 24 VV DC, 8 INPULS .......euviiriiiiiiiiieiieiiaaaeeaaaeeenn 680.451.01
Input module, 24 V DC, 8 inputs, 1 MS ....ccevvvvvvvieeieeeeeeeeennnn, 680.451.04
Input module, 24 V DC, 8 inputs, with real-time clock.......... 680.451.02
Input module, 24 V DC, 16 INPULS ....evveeeeeieiiiiieeeeeeeeee e s 680.451.03
Input module, 24 V DC, 16 inputs, with interrupt capability .680.451.06
Input module, 24 V DC, 16 inputs, 1 MS ..........cooeviiiiiiiiinnnnns 680.451.07
Digital output modules
Output module, 24 V DC, 0.5 A, 8 outputs .......coeeeeeeeeeenennnn. 680.452.01
Pneumatic output module, 4 outputs 3/2-way ...................... 680.453.01

Digital input / output modules
Input / output module, 24 VV DC, 8 inputs, 8 outputs ............| 680.450.01

Analogue input modules
Analogue input module, 0...10 V, 10 bit, 4 channels............ 680.441.01
Analogue input module, 0(4)...20 mA, 10 bit, 4 channels....680.441.02
Analogue input module, PT100, 0...300 °C, 10 bit, 4 channels ... 680.441.04
Analogue input module, thermocouple Ni-Cr-Ni (type K)
0...1200 °C, 10 bit, 4 channels .........cccccvveereeiiiiinnnns.nd 680.441.07
Analogue input module, potentiometer, 10 bit, 4 channels ..680.441.05

Analogue output modules
Analogue output module, 0...10 V, 8 bit, 4 channels............ 680.442.01
Analogue output module, 0(4)...20 mA, 8 bit, 4 channels....680.442.02

Analogue input / output modules
Analogue input/output module, 210...10 V, 2 O 0...+ 10 V.680.441.03
Analogue input/output module, 2 1 0...20 mA, 2 O 0...+10 V680.441.06
Analogue input/output module, 2 1 0...10 V, 2 O 0...20 mA .680.441.09
Analogue input/output module, 2 1 0...20 mA, 2 O 0...20 mA680.441.09



Order specifications

Counter modules
Counter module, 1 multi-function counter, 24 V, 24 bit ....... 680.454.01
Counter module, 2 multi-function counters, 24 V, 24 bit...... 680.454.02
Counter module, 2 multi-function counters, RS 422, 24 bit.680.454.08

Counter module, 2 event counters, 24 V, 16 bit................... 680.454.03
SSI module, 2 generator connectors, 24 bit......................... 680.454.04
Communication modules
V.24 MOAUIE ...t e e eeaaaaas 680.440.01
TTY MOAUIE v 680.440.02
RS 485 MOAUIE ....uvvvevieieieiiieeeeeeeeeeeee e 680.440.03
SE_680l and RS485 communication programs .................... 680.505.01
PROFIBUS-DP slave Module ..........c.coooevvviiiiiiiiiiiiiieeeeeen. 680.440.05

Stepper motor modules

without processor, 1 channel ...........ccooo i 680.444.01

without processor, 2 channels...........cccoccvciiiiiieeeeecc e, 680.444.02

with processor, 2 channels ..., 680.444.03
Positioning modules

Complete positioning module, 1 channel ............................. 680.454.06

Servo counter module, 2 channels, 24 V, 24 bit................... 680.454.05
Accessories

8pin screw-type locking connnectors for digital 1/0s (12 pcs§80.180.02

Dummy casing for covering unused SIotS .............eeveeeeeeeeneen. 680.180.09

Simulator box (4 x 8pin) for digital iNpUts ........ccccvvveeeeeeenl 680.155.50

Labels for modules and devices (1 A4 sheet) ....................... 680.180.04
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C. Literature list

Instruction manual E 308 GB
KUAX 680l Profi Control
Controller with module slots and PROFIBUS connector
Kuhnke GmbH, Malente

Instruction manual E 399 GB
KUAX 680C Compact Control
Controller with built-in 1/0Os and module slots
Kuhnke GmbH, Malente

Instruction manual E 414 GB
KDT 680CT Control Terminal
Terminal and controller in one
Kuhnke GmbH, Malente

Instruction manual E 509 GB
PROFIBUS Modules for the 680 System
Kuhnke GmbH, Malente

Instruction manual E 334 GB
SE_680l and RS485
Communication programs for V.24, TTL or RS485 modules
Kuhnke GmbH, Malente

Instruction manual E 327 GB
KUBES 4
Kuhnke User Software
User interface for programming, testing and documenting user
programs in Kuhnke controllers
Kuhnke GmbH, Malente
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Modules of the 680 Series, Weights 15/8/96

Part number Weigth
680.440.01 89¢
680.440.02 86 g
680.440.03 89¢
680.440.04 127 g
680.440.05 127 g
680.441.01 7749
680.441.02 7949
680.441.03 98¢
680.441.04 789
680.441.05 789
680.441.06 98¢
680.441.07 93¢
680.441.08 90g
680.441.09 90g
680.441.89 90g
680.442.01 85¢
680.442.02 86 g
680.444.01 82¢
680.444.02 116 ¢
680.444.03 128 g
680.450.01 117 g
680.451.01 7749
680.451.02 85¢
680.451.03 104 g
680.451.04 7749
680.451.06 108 g
680.452.01 84 ¢
680.453.01 198 g
680.453.03 76 9
680.454.01 789
680.454.02 102 g
680.454.03 7549
680.454.04 123 g
680.454.05 106 g
680.454.06 110g

680.454.08 112 g
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Index
Symbols D
0..10 Vv 5-5, 5-27, 5-31 danger 2-2
0...1200 °C 5-17 device bus plug 3-1
0..20 mA 5-8 digital input modules 4-4
0..300 °C 5-12 0.3ms 4-18
A Ims 4-14, 4-16
defined signals 4-4
absolute angle encoder 6-19 signal delay 4-4
addressing switching thresholds and filters 4-4
KUAX 680C with interrupt capability 4-18
(internal 1/0s) 3-7 digital input/output module 4-29
analog input module digital inputs and outputs 4-1
potentiometer, 10 bit, 4 addressing 4-2, 5-2
channels B-1 channels 4-3, 5-3
groups 4-3, 5-3
C plugging modules 4-2
cable routing and wiring  2-7 _reserved slots  4-3, 5-3
channel numbers 3-2 digital output module 4-24
CLOCK 4-7 4 pneum. outputs 4-29
coding increased performance 4-25
screw-type locking connector 3-  Parallel connection  4-25
3, 6-20 short-circuit and overload
coding profile protection 4-25

screw-type locking connector 3-3 E
communication modules 7-1

configuration 3-5 electromagnetic compatibility 2-5
counter module electrostatic discharge 2-5
multi-function counters 6-2 EMC 2-5
counter modules 6-1 emergency stop 2-3
event counters 6-13 ESD 2-5
counting frequency 6-1 event counter 6-13
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Index

F

failure
LED 8-12, 9-12
function slots 3-4

G

group numbers
KUAX 680C
first group 3-7

H

high contact voltage
danger caused by 2-2

information / cross reference 2-2

input module, 16 inputs 4-12, 4-18
connection 4-12

input/output module 4-27, 4-29
connection 4-27

inputs
power supply 3-6

installation
to be observed 2-3

interference emission 2-6

particular sources of interference 2-

8
interrupt module 8-3
interrupt modules 3-5
introduction 1-1

K

KUAX 680C
and KUAX 680l
differences 3-7
KUAX 680I
device size 3-1

instruction manual 1-3
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L

labels 3-2
load
on the supplies A-2

M

maintenance
to be observed 2-4

MINI-COMBICON 3-3

modules 3-1

addressing 3-7

channel numbers 3-2

counter module, 1 or 2 multi-
function counters, 24 6-2

counter module, 2 event counter, 16
bit 6-19

counter module, 2 event counters, 16
bit 6-13

design 3-2

equipment with  3-1

labels 3-2

mounting 3-2

number of 3-1

PROFIBUS 7-21

restrictions concerning 680l

RS 485 7-7

SSI 6-19

status indication 3-2

TTY (20 mA) 7-4

V.24 (RS 232) 7-1

mounting 3-2

3-7

N

NiCrNi  5-17

@)

order specifications B-1
output

power supply 3-6



P

pneumatic output module 4-29
power consumption A-1
power packs 8-1, 9-1
power supply 6-20, A-1
PROFIBUS modules 7-21
project planning

to be observed 2-3
PT100 5-12
PWM outputs 8-2

R

real-time clock 4-7

reliability 2-1

resistance to interference 2-5
RS 232 7-1

RS 485 module 7-7

run diagram 8-5, 9-4

S

safety 2-1

screw-type locking connector 3-3
coding 3-3, 6-20
disconnect 3-3

SE 6801 7-10

service modules 3-5
configuration 3-5
transfer address ranges 3-5

servicing
to be observed 2-4

servo counter module 1-3

set point module 5-22

slots 3-4

SSI module 6-19

status indication 3-2

stepper motor module
with processor 9-1

Index

stepper motor modules 8-1
1 channel 8-13
2 channels 8-15
actual position 8-7
control byte 8-10
control functions 8-10
destination position 8-7
error messages 8-12
functions 8-6
hardware limit switch 8-9
inputs and outputs 8-1
limit switches 8-9
manual run 8-9
operating modes 8-8
plugging 8-2
positioning run  8-9
power packs 8-1, 9-1
preset value step counter 8-8
PWM outputs 8-2
reference run 8-9
run frequency 8-7
service modules 8-3
software 8-5
start/stop frequency 8-6
start/stop ramp 8-6
stepper motor enable 8-9
terms 8-6
transfer address ranges 8-3
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with processor stepper motor modules
2 channels 9-13 service modules 5-33, 5-43, 5-
actual position 9-6 49, 5-54
control byte 9-10 stepper motor modules
control functions 9-10 service modules 5-10
destination position 9-6 supply of digital outputs and
error messages 9-12 inputs A-1
example program 9-15 system supply A-1

functions 9-5

hardware limit switch 9-8 T

limit switches 9-8 target group 2-1
manual run 9-8 thermocouple 5-17
operating modes 9-7 transfer address ranges 3-5, 8-3, 9-2
positioning run 9-8 TTY module 7-4
preset value step counter 9-7

reference run 9-8 \

run frequency 9-6 V.24 module 7-1
slots  9-2 V24XE 7-11
software 9-4 V24XS 7-11
start/stop frequency 9-5 V24XSTRG  7-11

start/stop ramp 9-5
stepper motor enable 9-8
terminology 9-5

timing diagrams 9-9
transfer addresses 9-3

Index - 4



	Table of contents
	1. Introduction
	1.1. Manual breakdown
	1.2. Further modules
	2. Safety and Reliability
	2.1. Target group
	2.2. Reliability
	2.3. Notes
	2.3.1. Danger
	2.3.2. Dangers caused by high contact voltage
	2.3.3 Important information / cross reference
	2.4. Safety
	2.4.1. To be observed during project planning and installation
	2.4.2. To be observed during maintenance and servicing
	2.5. Electromagnetic compatibility
	2.5.1. Definition
	2.5.2. Resistance to interference
	2.5.3. Interference emission
	2.5.4. General notes on installation
	2.5.5. Protection against external electrical influences
	2.5.6. Cable routing and wiring
	2.5.7. Location of installation
	2.5.8. Particular sources of interference
	3. Modules and slots
	3.1. Design
	3.2. Screw-type locking connectors
	3.2.1. Coding
	3.3. Slots
	3.3.1. Function slots
	3.4. Service modules
	3.4.1. Transfer address ranges
	3.4.2. Interrupt modules
	3.5. Power supply of inputs and outputs
	3.6. Differences between KUAX 680C/KDT 680CT and KUAX
	4. Digital inputs and outputs
	4.1. Plugging digital input and output modules
	4.1.1. Addressing (input/output groups and channels)
	4.1.2. Reserved slots
	4.2. Digital input modules
	4.2.1. Input module, 24 V DC, 8 inputs
	4.2.1.1. Technical specifications
	4.2.2. Input module, 24 V DC, 8 inputs, with real-time clock
	4.2.2.1. Real-time clock
	4.2.2.2. Parameters of KUBES module “CLOCK”
	4.2.2.3. Programming suggestion for the real-time clock
	4.2.2.4. Technical specifications
	4.2.3. Input module, 24 V DC, 16 inputs
	4.2.3. Technical specifications
	4.2.4. Input module, 24 V DC, 8 inputs, 1 ms
	4.2.4.1. Technical specifications
	4.2.5. Input module, 24 V DC, 16 inputs, 1 ms
	4.2.5.1. Technical specifications
	4.2.6. Input module, 24 V DC, 16 inputs, interrupt capability
	4.2.6.1. Signal delay
	4.2.6.2. Interrupt inputs
	4.2.6.3. Technical specifications
	4.3. Digital output module, 24 V DC, 0.5 A, 8 outputs
	4.3.1 Technical specifications
	4.4. Digital input/ output module, 24 V DC, 8/8
	4.4.1. Technical specifications
	4.5. Pneumatic output module, 4 outputs 3/2 way
	4.5.1. Technical specifications
	5. Analogue inputs and outputs
	5.1. Plugging analogue input and output modules
	5.1.1. Addressing (anal. input/output groups and channels)
	5.1.2. Reserved slots
	5.2. Analogue input modules
	5.2.1. Analogue input module, 0...10 V, 10 bit, 4 channels
	5.2.1.1. Slots
	5.2.1.2. Connectors
	5.2.1.3. Representation of the analogue value
	5.2.1.4. Technical specifications
	5.2.2. Analogue input module, 0(4)...20 mA, 10bit, 4 channels
	5.2.2.1. Slots
	5.2.2.2. Connections
	5.2.2.3. Representation of the analogue value
	5.2.2.4. Transfer address ranges
	5.2.2.5. Technical specifications
	5.2.3. Analogue input module, PT100, 0...300 °C, 10 bit,
	5.2.3.1. Slots
	5.2.3.2. Connectors
	5.2.3.3. Transfer address ranges
	5.2.3.4. Evaluation in the user program
	5.2.3.5. Technical specifications
	5.2.4. Analogue input module, thermocouple NiCrNi (type K),
	5.2.4.1. Slots
	5.2.4.2. Connections
	5.2.4.3. Transfer address ranges
	5.2.4.4. Evaluation in the user program
	5.2.4.5. Technical specifications
	5.2.5. Analogue input module, potentiometer, 10bit, 4 channels
	5.2.5.1. Slots
	5.2.5.2. Connectors
	5.2.5.3. Representation of the analogue value
	5.2.5.4. Technical specifications
	5.3. Analogue output modules
	5.3.1. Analogue output module, 0...10 V, 8 bit, 4 channels
	5.3.1.1. Slots
	5.3.1.2. Connectors
	5.3.1.3. Repesentation of the analogue value
	5.3.1.4. Technical specifications
	5.3.2. Analogue output module, 0(4)...20 mA, 8bit, 4 channels
	5.3.2.1. Slots
	5.3.2.2. Connectors
	5.3.2.3. Repesentation of the analogue value
	5.3.2.4. Transfer address ranges
	5.3.2.5. Technical specifications
	5.4. Analogue input/output modules
	5.4.1. Analogue I/O module, 2 I 0...10 V, 2 O 0...±10V
	5.4.1.1. Slots
	5.4.1.2. Connectors
	5.4.1.3. Representation of the analogue value
	5.4.1.4. Technical specifications
	5.4.2. Analogue I/O module, 2 I 0...20 mA, 2 O 0...±10V
	5.4.2.1. Slots
	5.4.2.2. Connectors
	5.4.2.3. Representation of the analogue value
	5.4.2.4. Transfer address ranges of the analogue inputs
	5.4.2.5. Technical specifications
	5.4.3. Analogue I/O module, 2 I 0...10 V, 2 O 0...20 mA
	5.4.3.1. Slots
	5.4.3.2. Connectors
	5.4.3.3. Representation of the analogue value
	5.4.3.4. Transfer address ranges of the analogue inputs
	5.4.3.5. Technical specifications
	5.4.4. Anal. I/O module, 2 I 0...20 mA, 2 O 0...20 mA
	5.4.4.1. Slots
	5.4.4.2. Connectors
	5.4.4.3. Representation of the analogue value
	5.4.4.4. Transfer address ranges
	5.4.4.5. Technical specifications
	6. Counter modules
	6.1. Counter module, 1 or 2 multi-function counters, 24bit
	6.1.1. Functions
	6.1.2. Slots
	6.1.3. Counter with 24V inputs
	6.1.3.1. Connectors
	6.1.3.2. Technical specifications
	6.1.4. Counter module with RS422 interface
	6.1.4.1. Connectors
	6.1.4.2. Technical specifications
	6.1.5. Programming
	6.1.5.1. Transfer address ranges and interrupt modules
	6.1.5.2. Control flags
	6.1.5.3. Setting the counter to the preset value / to 0
	6.1.5.4. Setting the reference value
	6.1.5.5. Counter control
	6.1.5.6. Reference value
	6.1.5.7. Interrupt
	6.2. Counter module, 2 event counters, 16bit
	6.2.1. Slots
	6.2.2. Connectors
	6.2.3. Technical specifications
	6.2.4. Programming
	6.2.4.1. Transfer address ranges
	6.2.4.2. Setting the counter to the preset value / to 0
	6.2.4.3. Switching the counter on / off
	6.2.4.4. Selecting the counting direction
	6.2.4.5. Selecting the counting mode
	6.2.4.6. Clearing the count
	6.2.4.7. Evaluating the count
	6.3. SSI module, 24 bit, for 2 absolute value devices
	6.3.1. Slots
	6.3.2. Connectors
	6.3.3. Technical specifications
	6.3.4. Programming
	6.3.4.1. Transfer address ranges
	6.3.4.2. User program
	7. Communication modules
	7.1. V.24 (RS 232) module
	7.1.1. Slots
	7.1.2. Connector
	7.1.3. Technical specifications
	7.2. TTY module (20 mA)
	7.2.1. Slots
	7.2.2. Connector
	7.2.3. Technical specifications
	7.3. RS 485 module
	7.3.1. Slots
	7.3.2. Connector
	7.3.3. Technical specifications
	7.4. Programming the V.24, TTY and RS 485 modules
	7.4.1. Communication programs SE 680I, KUSI680, RS485
	7.4.2. KUBES modules V24XE, V24XS, V24XSTRG
	7.4.2.1. Parameters of the KUBES modules
	7.4.2.2. Example program
	7.5. PROFIBUS modules
	8. Stepper motor modules without proces-sor
	8.1. Plugging stepper motor modules
	8.2. Service modules
	8.2.1. Transfer address ranges
	8.2.2. Assignment of transfer addresses
	8.3. Software
	8.3.1. Representation of a run diagram
	8.3.2. Terminology and functions
	8.3.2.1. Start/stop ramp SLx01.08 (RAMP)
	8.3.2.2. Start/stop frequency SLx01.10 (ST_STO_F)
	8.3.2.3. Travelling frequency SLx01.12 (MOV_FRQ)
	8.3.2.4. Actual position SLx00.04 (RP_LW)
	8.3.2.5. Destination position SLx00.00 (DP_LW)
	8.3.2.6. Preset value step counter SLx01.00 (SV_LW)
	8.3.2.7. Mode of positioning operations SLx01.14 (MODE)
	8.3.2.8. Control functions SLx01.07 (CONTROL)
	8.3.2.9. Error messages
	8.4. Stepper motor module, 1 channel
	8.4.1. Connection of the signal lines
	8.4.2. Technical specifications
	8.5. Stepper motor module, 2 channels
	8.5.1. Connection of the signal lines
	8.5.2. Technical specifications
	8.6. Example program
	9. Stepper motor module with processor
	9.1. Plugging stepper motor modules
	9.2. Service modules
	9.2.1. Transfer address ranges
	9.2.2. Assignment of transfer addresses
	9.3. Software
	9.3.1. Representation of a run diagram
	9.3.2. Terminology and functions
	9.3.2.1. Start/stop ramp SLx01.08 (RAMP)
	9.3.2.2. Start/stop frequency SLx01.10 (ST_STO_F)
	9.3.2.3. Travelling frequency SLx01.12 (MOV_FRQ)
	9.3.2.4. Actual position SLx00.04 (RP_LW)
	9.3.2.5. Destination position SLx00.00 (DP_LW)
	9.3.2.6. Preset value step counter SLx01.00 (SV_LW)
	9.3.2.7. Mode of positioning operations SLx01.14 (MODE)
	9.3.2.8. Timing diagrams of run jobs
	9.3.2.9. Control functions SLx01.07 (CONTROL)
	9.3.2.10. Error messages
	9.4. Stepper motor module, 2 channels
	9.4.1. Connection of the signal lines
	9.5.2. Technical specifications
	9.5. Example program
	A. Power consumption of the modules
	A.1. Power supply
	A.1.1. 24 V DC system supply
	A.1.2. Supply of digital outputs and inputs
	A.2. Load on the power supply by the modules
	B. Order specifications
	C. Literature list
	Index

