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The structure of this manual...

This manual provides you with all the information needed for using
PC-Posi. It is divided into individual chapters, the contents of which
are summarised below:

Chapter 1 : Brief explanation about PC-Posi, the possibilities for 
using it and the PC hardware requirements.

Chapter 2 : Initial start-up procedure, explanation of the self-
running demo, description of how to install the 
program.

Chapter 3 : Writing and editing movement programs. 

Chapter 4 : Integrated software PLC, writing and running PLC 
programs.

Chapter 5 : Detailed description of how to operate the program 
and the individual functions of PC-Posi.

Chapter 6 : Explanation of the parameters and setting options. 

Chapter 7 : Explanation of external operation via digital inputs 
and description of all preassigned inputs/outputs.

Chapter 8 : Assignment of logical inputs/outputs in PC-Posi to 
lines on the PC. Use of the IODEF.EXE auxiliary 
program.

Chapter 9: Appendix, plug assignment, error messages, operation
of the auxiliary programs.

All examples printed in the manual are also available as movement
and PLC programs on the diskette.

Definitions

Some of the terms used in this manual may require an explanation:

Movement   File containing instructions which are read in
program or and processed by PC-Posi. The program
Program defines the entire movement sequence of the

machine for one specific application.
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Record The smallest unit within a movement
program. It is possible to define distances for 
all axes, speed, dwell time and other functions
in each record.

Record element Part of a program record. This may be a 
distance, the specified speed or an auxiliary 
function which is programmed in the record.

Cycle Processing a program once only, in contrast to
continuously repeating loop processing.

Positioning Movement of the motors either over a certain 
distance or endless movement.

Operating mode Mode in which the machine is moved. 
In the current version, PC-Posi encompasses 
four operating modes: AUTOMATIC, 
JOG, REFERENCE MOVE and 
TEACH-IN.

Use of typography

Cursor keys and English designations enclosed in an outline,
keyboard entries  e.g. (UP), (LEFT), (PGDN), (ENTER)

Menu functions Capital letters with menu path, e.g. 
FILE-DISPLAY

Messages Italic script, e.g. "Perform reference 
movement? y/n"

Function names Capital letters, e.g. SIGNAL TEST

Signal name Straight capital letters, e.g. AREADY
Inputs are prefixed by an E, outputs by an A.

Operating modes Capital letters, e.g. AUTOMATIC
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1. What can PC-Posi do?

Universal control
program

No additional
hardware

The PC-Posi program is a software package which turns any stan-
dard personal computer into an industrial stepper motor positioning
controller with a high-performance PLC.

There is no need for either an external processor or other additional
intelligent hardware. PC-Posi controls up to 4 stepper motor axes
via the printer parallel port, for example, supplying the required
clock and direction signals.

The 4 stepper motor axes can be used for making any mechanical
structures. It is possible to accomplish an extremely broad range of
jobs. Standard applications include:

Handling systems Robot applications

Material feeds Pick and place machines

Co-ordinate tables Palletising applications

Integrated 
software PLC

Extensive
parameters 

Modern user
interface

Help function

The integrated software PLC offers extremely high performance and
runs in parallel to the drive control function. It is programmed in IL
(instruction list) language, similar to Step5, and also supports timers
and 256 data words in addition to 256 inputs/outputs and flags. More
than 50 instructions and arithmetic functions are implemented.

The extensive range of options for setting parameters means the pro-
gram can be adapted to almost all machines.

PC-Posi offers a well thought-out and modern operating concept in-
corporating drop-down menus and a windows management system.
This makes it easy to learn and master the program.

The context-sensitive help function can provide information and hints
for subsequent work at almost any point in the program.
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Runs on all 
PCs from 386 
upwards

Digital
inputs/output

A standard personal computer with a hard disc, printer port and any
graphics card is required in order to run PC-Posi. All types of perso-
nal computer from an 80386 onwards can be used.

Synchronisation with peripheral equipment can take place via digital
inputs/outputs. PC-Posi offers the opportunity of addressing any I/O
cards. In simpler applications, it is also possible to use the standard
PC ports as extra inputs/outputs.

Special features These are some of the special features of PC-Posi:

Runs on all PCs from 80386 upwards

No additional intelligent hardware required

Control of all current stepper motor output drivers with +5 V
TTL level 

Stepping frequencies up to 20 kHz 

Integrated software PLC, programmable similarly to Step5,
with 256 inputs/outputs and a full range of arithmetic functions

Context-sensitive help function and help index

Modern user interface with drop-down menus and windows

Rapid activation of important functions using function keys

Jog mode in exact steps using the cursor keys 

Plain text program input, no complicated G-codes

32-bit step counter for an almost unlimited range of applications

Any combinations of absolute positions or relative distances can
be programmed

Distances of up to 16 million steps per positioning operation

Subroutine system

Linear interpolation of all axes

Continuous calculation of absolute positions, so no problems
with the accumulation of left-over steps

Easy-to-use teach-in function

Cycle times in the millisecond range thanks to multitasking
functions

Reference movement to limit switches or to separate reference
switches

What can PC-Posi do ?
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Many preset output signals, e.g. ready, boost, active, automatic,
end of quantity, end of program and other user-programmable
outputs

Input signals for start, stop, acknowledgement and many more

Fig. 1-1 Connection diagram

Switchable start cam monitoring, i.e. positioning only whilst the
start signal is active

Extensive quantity counter management function, current 
quantity can be stored

AUTOMATIC mode with single record, cycle and continuous
operation

Movement of left-over distances in exact steps if a positioning
operation is cancelled

Intelligent test functions for determining the optimum
parameters

Freely adjustable axis resolution, number of axes, speeds and
ramp times

Complete external operation possible via inputs, thereby 
permitting complete integration into complex systems

Can be implemented on compact PCs, e.g. PC/104

Digital inputs, e.g. start, stop, limit switch

Digital outputs, e.g. active, quantity, ready

Motor
driverClock and direction

for up to 4 axes

PC with
printer
ports
or digital
I/O card

What can PC-Posi do?
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2. First steps

2.1. Installation

User-friendly
installation

Although it is possible to launch PC-Posi from the diskette, we re-
commend installing the program on your hard disc. The diskette con-
tains an installation program which performs all the required work
automatically.

Enter the following command to install the program:

INSTALL  (ENTER)

The installation program prompts you to enter the target drive and
target directory, after which it installs all the necessary files.
Call up the README file to display important changes to the infor-
mation in the manual. These changes are additional features included
after the manual was written.

List of files The following files are installed to the target directory:

PCPOSI.EXE Control program
PCPOSI.SYS Parameter file
PCPOSI.HLP Help texts
PCPOSI.MSG Messages and texts
PCPOSI.IO Definition of the inputs/outputs
PCPOSI.I2P Sample definition of the inputs/outputs
README Latest changes to the manual

IODEF.EXE Program for assigning the inputs/outputs
PCPLC.EXE PLC compiler
PCEDIT.EXE External text editor
PCEDIT.HLP Help text for the editor

DEMO.BAT Batch file to launch the self-running demo
AUTORUN.COM Demo program
PCPOSI.ATR Parameters for the demo program
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*.PCP    Sample movement programs 
*.SYS and associated parameters
*.PLO Runnable PLC programs
*.AWL PLC programs in IL language
*.PLM Messages for the PLC program

2.2. The self-running demo

PC-Posi ships with a self-running demo to give you the opportunity
to get to know the most important functions of the program in a
straightforward manner.

Just enter the following command at the DOS prompt:

DEMO  (ENTER)

Now sit back and watch the demo. It takes about 15 minutes and does
not require any user inputs.

2.3. Launching the program

Launch PC-Posi from the DOS prompt by entering the following
command:

PCPOSI  (ENTER) 

The PC-Posi working screen appears after a short time. This screen is
divided into several areas: 

Title bar Menu bar

Working area Status bar

Help bar Function key bar

Screen layout The title bar and menu bar are located at the top edge of the screen.
The drop-down menus open from the menu bar.

The bottom two lines of the screen contain the function keys which
are active for any given program situation. The key allocations change
depending on the program status and based on the functions which
are currently active. 

First steps

11



Fig. 2-1 PC-Posi screen layout

There is a line above the function key lines for explanatory texts.
Above this comes the status bar which is for displaying current 
program states. The large area between this and the menu bar is the
working area. PC-Posi uses this area for displaying open windows or
messages, depending on the action.

Status bar The following information is shown in the status bar:

Name of the movement program

Current parameter file

Open PLC program

Machine status (stationary/running)

Single record, cycle, continuous operation in AUTOMATIC
mode

Current program and record number in AUTOMATIC mode

Rapid speed, crawl speed in JOG mode

Type of position specification when writing programs,
absolute/relative

Additional 
switches in 
the launch 
command line

Additional launch parameters can be used for tasks such as opening a
file immediately, using pre-defined parameters, adapting the screen
display or making other settings.

First steps
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The following command structure is used for launching the program
together with command line launch switches:

PCPOSI [file] [switches]  (ENTER)

Explanation: file Movement program which should be 
opened as soon as the program is 
launched

Switches: -m Monochrome display 
-h, -? Parameter display help
-p file Open a specified parameter file
-s file Open a specified PLC program
-e Do not evaluate any inputs
-i Do not display welcome screen

Examples PCPOSI  abc.pcp  -m 

Immediately loads the abc.pcp movement program and starts the 
program with a monochrome display.

PCPOSI  circle.pcp -p other.sys  -e

Loads special settings from the specified file instead of the standard
parameters from the PCPOSI.SYS file, and does not read in any
inputs.

Restricted 
operation under
MS-Windows

Unfortunately, the full functionality of PC-Posi is not available under
MS-Windows. It is impossible to generate step frequencies and con-
trol the interface in the required manner under MS-Windows.

2.4. First actions on the machine

Initial start-up 
on the machine

You should perform the following jobs in order to take PC-Posi into
operation on your machine as quickly and successfully as possible.

1. Produce a cable or an adapter and connect the following 
signals to a 25-pin subminiature plug: 

Direction motor 1 -  Pin 2
Clock motor 1 -  Pin 3
Direction motor 2 -  Pin 4
Clock motor 2 -  Pin 5

First steps
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If required, motors 3 and 4 can also be connected to pins 6 - 
9 in the same fashion.

No limit or reference switches are required for the first test. 
Only the motors are to be run. The switch connections and 
the extra inputs and outputs can be attended to later on. The 
exact pin assignment of the interface and the definition of the 
inputs/outputs will be described at a later stage.

Please also follow the safety instructions which are explained 
in more detail in the appendix.

2. Use this cable to connect the machine to a parallel interface. 
Switch on the machine and the PC.

3. Use the installation program to install PC-Posi onto your 
computer. Start the program (PCPOSI (ENTER))

4. Set the appropriate interface in the PARAMETERS-
MACHINE menu, LPT1 or LPT2.

5. Call up the JOG operating mode in the MOVE menu and 
use the cursor keys to move the machine.

If the motor does not respond, either the interface or the adapter 
cable is faulty. Please first check that the motor is energised (it can
only be turned with difficulty by hand), then the adapter cable.

6. Once the motors are running, you can use the IODEF.EXE 
auxiliary program to define the external inputs and outputs. 
This procedure is described in a later chapter.

2.5. Exiting PC-Posi

You can exit PC-Posi at any time using the (alt-X) key combination.
Alternatively, you can select the EXIT menu item from the 
PROGRAM drop-down menu.

First steps
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3. Movement programs

3.1. What are movement programs?

Description of 
the movement
sequence

A movement program specifies the precise movements of all axes, the
speeds at which movement is to take place and the sequence of the
individual movements. Furthermore, it is possible to switch extra out-
puts in order to use them for activating external components. PC-
Posi processes programs in AUTOMATIC mode. The movement
program can be synchronised with the software PLC using a wide
range of mechanisms.

3.2. How are programs written

Writing new 
programs or 
editing existing
ones

Movement programs are entered and edited using the integrated pro-
gram editor. After a program has been selected, use the PRO-
GRAM-EDIT menu function or press function key (F7) in the main
menu in order to call up the editing function.

Fig. 3-1 Integrated editor for editing programs
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The PROGRAM-NEW menu function can be used for creating a new
program. In this case, the first step is to define a name and then 
undertake the editing of the new program.

User-friendly 
program editor

The editor displays the current program record by record. The record
number is at the extreme left. It is followed by a section with the di-
stances for each active axis. Special functions are shown in the right-
hand half. Not all of these special functions are visible at the same ti-
me; they are moved horizontally into the screen during processing.

The bar cursor can be used for selecting any box and editing it by 
writing over it. All boxes can also be selected using their shortcut
keys which are the initial characters in the title bar. The cursor jumps
straight to the required box of the current record as soon as the 
shortcut key is pressed. It is then possible to enter the value. 

It is possible to exit the box using the cursor keys after entering a 
value. This causes the new value to be adopted automatically.

Example R12 Defines 12 repetitions
D300 A dwell time of 300 ms
X2 12.5 A distance of 12.5 mm for axis 2
H The program halt auxiliary function
P3 Activates or deactivates program output 3

The following key assignments are active when the program is being
edited:

(UP)(DOWN)(LEFT)(RIGHT) Scroll and select a record or a record
and (PGUP)(PGDN) element for editing
(HOME)                  Jump to the beginning of the record 
(END)                  Jump to the end of the record 
(ctrl-HOME)                  Jump to the beginning of the program 
(ctrl-END)                  Jump to the end of the program 
(ENTER)                  Jump to the next record or creates a new 

record at the end of the program
(ESC)                    Cancel an entry or the editing procedure
(F5)                     Add an empty record
(F6)                     Delete the current record
(F7)                   Copy the current record
(F10) Show a menu for subroutines
(DEL)(BSP)                    Delete the current value
(SPACE)                    Switch between absolute and relative 

distance programming

Movement programs
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(X1)(X2)(X3)(X4)   Jump to distance input for the required axis
(J)(R)(S)(D) Jump to the required text box
(P1)..(P8) Set or reset a program output
(H)(W)(Z)(Q)   Activate or deactivate an auxiliary function 

in the record

Programming is completed by pressing the (ESC) key.

i Changes to programs should always be stored. They are availa-
ble again for subsequent applications once stored on disc.

3.3. Structure of programs and records

Record-by-record
structure

Movement programs are built up record-by-record, i.e. a movement
program consists of one or more records. The maximum number of
records is only restricted by the memory capacity of the personal
computer. Normally, this represents several thousand records.

Each record may contain the following elements:

Absolute positions or relative distances in millimetres for all 
active axes

Speed specification as a % of the maximum speed

Repetition counter

Jump destination

8 programmable digital outputs

Dwell time in milliseconds

Subroutine call

Start flag for sequence synchronisation with the PLC

Skip flag for activating the record using the PLC

Auxiliary functions - Program halt
- Set axis positions to zero
- Movement without ramps
- Activate quantity counter

Movement programs
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Positions and distances

Absolute 
positions or 
relative 
distances

The distances for each axis are defined in millimetres either as absolu-
te target positions or as a relative distance to the current position.
Press the (SPACE) key to switch between. All possible combinations of
absolute and relative values can be used.

i The programming of the axis underneath the cursor is displayed
in the status bar as ABS/REL and the value is shown in different
colours.

All axes move the distances with linear interpolation, i.e. all axes set
off and come to a halt simultaneously. Axes which should not move in
the current record are simply programmed with the relative distance
0. 

i An axis programmed with the distance 0 in absolute values mo-
ves back to the zero point. If the axis is to remain stationary, it
must either be programmed absolutely to its current position or
with zero in relative values.

The figure for the speed always refers to the axis which has the fart-
hest to travel, and the defined maximum speed of all axes is never
exceeded.

i Purely feed axes, e.g. those which only feed an endless stream of
material into a machine, must never be programmed absolutely.
They must always be programmed with relative distances.

Speed

Speed in 
every record

The speed in the program record is a percentage of the maximum
speed defined in the automatic parameters. Once a speed has been
set, it remains in effect until the next speed is set, i.e. it is retained for
all subsequent records until another speed is programmed.

Movement programs
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i Each movement program should always have a speed value in its
first record. This prevents having lower speeds at the end of the
program from taking effect when the next program cycle starts.

Example 1
Speeds in the program

Record 1 Spd = 100
Record 2
Record 3

                 Record 4 Spd = 65
Record 5 Spd = 100
Record 6

The program starts at 100 % of the maximum speed in re-
cord 1. Records 2 and 3 are also moved at the same speed.
Record 4 moves at only 65 % of this speed whereas the full
speed is used again from record 5 onwards.

The figure for the speed only refers to the axis which has the farthest
to travel. All other axes move with interpolation at the same or a 
slower speed.

Jump and repetitions

The repetition counter permits both records and blocks to be
repeated. 

Record repetition Only one record is performed repeatedly

Block repetition Several records are performed repeatedly

Repeat 
individual 
records

In a record repetition, the current program record is repeated several
times and the program does not move on to the next record until the
last repetition has been performed. Each record is run through once
and, in record repetitions, PC-Posi performs this record a total of
Repetitions+1 times.

i Obviously, it only makes sense to program relative movement di-
stances for record repetitions.

Movement programs
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Example 2
Record repetition

      
Record 1
Record 2
Record 3 Rep = 3
Record 4
Record 5
Record 6

Program record 3 is repeated three times, i.e. it is performed
four times in all. Processing then continues with record 4.

Repeating 
several 
records

Block repetitions consist of a repetition value and a jump destination.
This makes it possible to perform specific sections of the program se-
veral times.

Consequently, if repetitions and a jump are programmed in a record,
the repetitions relate to the jump instruction and not to the current
record.

Example 3
Block repetition

Record 1
Record 2
Record 3

               2x     Record 4
Record 5 Rep = 2 Jmp = 3
Record 6

Program records 3 to 5 are repeated twice, i.e. the block
comprising these 3 records is performed three times in total.
Only then does processing continue with record 6.

It is possible 
to nest jumps

Block repetitions can be nested as required, i.e. there may be additio-
nal record or block repetitions within a block repetition.

It is not necessary to program a jump back to record 1 at the end of
the program; this is performed automatically. However, if the 
program does not start in record 1 and the first records are simply a
one-off leader, it is essential to jump back to the required record.

Movement programs
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Programmable outputs

Extra outputs 
are user-
programmable

The programmable outputs can be used for switching any external
components. Once an output has been activated, it remains set from
the start of the corresponding record until the next start. The outputs
can be activated in any combinations. It is possible to achieve longer
switch-on times by setting an output over several records in
succession.

Dwell time

Dwell time is another element in the record. It always elapses at the
end of the record. It is defined in milliseconds. It can also be used, for
example, for keeping the outputs switched for a defined period.

Example 4
Dwell time and programmable outputs

Record 1 Distance axis 1
Record 2 Out1   DTime = 500 
Record 3 DTime = 200

This program implements a feed movement in order to cut
an endless material to length. Record 1 pushes the required
length forwards and record 2 triggers a pneumatic valve via
the digital output which performs the cutting operation. The
cutting operation takes 500 ms. Following this, the system is
to wait another 200 ms with the output reset before the next
cut-to-length procedure restarts in record 1.

Subroutine call

User-friendly 
subroutine 
system

PC-Posi offers a simple possibility for dividing a complicated move-
ment program into smaller sections. Using the subroutine system, it is
possible to activate a subroutine in every program record. Processing
is automatically continued in the next record after this subroutine has
been processed.

Movement programs
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Example 5
Subroutine system

Main program Record 1 Distance axis1
Record 2 Distance axis1  SR=1
Record 3 Distance axis2

Subroutine1 Record 1 Distance axis4
Record 2 Distance axis4
Record 3 Distance axis4

Execution of the program starts in the main program at re-
cord 1; subroutine 1 is called after record 2. On completion
of the 3 subroutine records, processing resumes in record 3
of the main program.

PC-Posi can administer a maximum of 20 subroutines. These can be
called up in any required combination and can also be nested. The 
maximum nesting depth is 20, i.e. up to 19 subroutines and the main
program can be called up at the same time.

Example 6
Drilling holes in a sheet of metal

Main program Record 1 X1=12.5  X2=30  SR=1 
(absolute) Record 2 X1=12.5  X2=40  SR=1 

Record 3 X1=12.5  X2=50  SR=1
Record 4 X1=25  X2=30  SR=1
Record 5 etc.

Subroutine 1 Record 1 X3=45.5  DTime=200
(relative) Record 2 X3=-45.5

This program drills several holes in a plate. In the main pro-
gram, the axes are moved to the hole positions using absolute
co-ordinates and then subroutine 1 is called up in each case.
The subroutine undertakes the drilling process using two re-
cords programmed with relative values. Record 1 moves the
drill downwards then waits 200 milliseconds. The drill is pulled
back up in record 2. Processing then continues in the next re-
cord of the main program.

Movement programs
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It is possible to accomplish many applications in an extremely easy
manner by combining the subroutine system with absolute position
programming. For example, it makes sense always to move to 
absolute target positions in the main program and, having reached
these points, to undertake the machining of a workpiece with relative
distances by means of a subroutine.

In order to create and program subroutines, it is possible to call up a
menu using the (F10) key and select the required routine from there.
All subroutines which are already active are marked by a tick in the
menu.

Start flag

Synchronisation
with the PLC

The start flag can be used for synchronising each individual program
record with the internal software PLC. Once a start flag has been de-
fined in a program record, that record is not started in AUTOMATIC
mode until the value of the specified PLC flag is 1 (TRUE).

The start flag can be set by external inputs or by the PLC. In this way,
it is possible to achieve an unambiguous and logical link between the
movement program and the PLC.

Example 7
Program execution with start flag

Record 1 Distances
Record 1 Distances
Record 1 Distances   Start flag=35
Record 1 Distances
Record 1 etc.

The program is started in the normal way in AUTOMATIC mo-
de. It performs the positioning movements in records 1 and 2.
Record 3 is not started until the PLC has set flag 35 to 1 or
TRUE. For example, this may take place when the signal from
a sensor indicates that the workpiece is now in position.

Movement programs
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Skip flag

Record selection 
via PLC

The skip flag offers another mechanism for achieving synchronisation
with the PLC. If a flag address is entered in this box, PC-Posi does
not carry out this record unless the value of the PLC flag in question
is 1 or TRUE. Otherwise, processing continues with the next record.

The flag can be made subject to various conditions by means of a
PLC program, or alternatively only subject to one external signal.
Thus, it is possible to select only specific program records or only
specific subroutines.

Example 8
Program with skip flag 
Selection of specific feed lengths

Record 1 Distance X1=123.4  Skip flag=34
Record 2 Distance X1=123.6  Skip flag=35
Record 3 Distance X1=12.8    Skip flag=36

Only the appropriate feed is performed in the active record,
depending on which of flags 34, 35 or 36 is active.

Example 9
Program execution with skip flag
Selection of programs for different workpieces

Record 1 SR=3  Skip flag=13 
Record 2 SR=4  Skip flag=14 
Record 3 SR=5  Skip flag=15 
Record 4 SR=6  Skip flag=16

Depending on which of flags 13, 14, 15 or 16 is active, only one
subroutine is ever called and used for machining the required
workpiece. The skip flags are set by the PLC, e.g. as defined by
the setting on a dial or decade switch.

Auxiliary functions

Each record can contain four auxiliary functions, identified by the let-
ters HZWQ. A function is active if its corresponding letter is dis-
played. Pressing the appropriate shortcut key makes it possible to 
activate or deactivate the function.

Movement programs
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Details of the auxiliary functions:

H Program halt
Z Set axis positions to zero
W Movement without ramps
Q Activate quantity counter

Program halt

Each record with the program halt auxiliary function active requires
its own start signal before it is carried out, even in cycle or continuous
operation.

Synchronisation
with external
processes

In many applications, it is sensible to carry out several program re-
cords in immediate succession using only one start signal. However, it
is essential in other records for a start signal to enable the positioning
operation since this provides synchronisation with external
components.

Example 10
Start signals in cycle operation

Record 1
Record 2 Program halt
Record 3

                 Record 4
Record 5 Program halt
Record 6

In continuous operation, the start signal for the first record is
only required on the first program run-through.

The program halt auxiliary function makes sense when the sequence
clock is not generated by the software control but instead by the 
machine, e.g. a start signal via a cam on an eccentric press.

Set axis positions to zero

Defining the 
axis zero point

When the set to zero auxiliary function is active, the step counters of
all axes are zeroed at the end of the record. This makes sense if a new
zero point has to be defined to which the machine is to return later
on.

Movement programs
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i Do not confuse the zero point with the machine reference point.

At the end of each program, PC-Posi automatically clears the step 
counters of all axes which are not performing reference movement.
Generally speaking, these axes are feed or transport axes and if their
distances continued to accumulate, the totals would at some point
lead to a display overrun.

Movement without ramps

Move several 
records
continuously

This additional function can be used in several records in succession.
It has the effect of causing PC-Posi to perform the movements in the-
se records with extremely brief changeover times and without ramps.
By moving without ramps, PC-Posi can move along contours or cur-
ves at slow speeds.

Example 11
Move along contours continuously

Record 1 X1=100 X2=50       
Record 2 X1=1     Spd=5  Without Ramp  
Record 3 X1=0.9  X2=0.1  Without Ramp  

                 Record 4 X1=0.8  X2=0.2  Without Ramp
Record 5 X1=0.7  X2=0.3  Without Ramp
Record X... etc...

This program moves to a specific position in record 1 and starts
along a contour from record 2 onwards. The contour consists of
many short distances without ramps, and is moved at 5 % of the
speed.

i In records containing the Movement without ramps auxiliary
function, the speed must not exceed the maximum start/stop
speed of the axes. Otherwise, there may be step losses or the mo-
tors may reach their stall points.
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Activate quantity counter

Activating the quantity counter auxiliary function causes a counting
process to take place at the end of the record. Depending on how the
quantity counter parameters are set, counting may be incremental or
decremental and involve a comparison with the target quantity.

3.4. Example

Two axes on a stamping machine are to perform a zigzag feed in 
order for perforations to be punched in metal sheets. The metal sheets
are 205 mm wide and 834 mm long. Two rows of holes are required
with fixed distances in between.

Fig. 3-2 Sample movement program

The punching process takes place pneumatically and the valve with
programmed output 1 has to be activated for 700 ms. The resetting
time is 200 ms. The metal sheet is sheared off following all the 
punching operations and the remaining feed. This takes 500 ms and is
triggered by output 3. The zero reference point is at the top left.

Axis 1

A
xi

s 
2

834 mm

80 80

60

85
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Example 12
Record Axis 1 Axis 2 Rep Jmp Out HZWQ Dtime

            

1 80 60
2 1 700
3 200
4 40 85
5 1 700
6 200
7 40 -85 7 2
8 1 700
9 200

10 114 -60
11 3          Q 500

Record 1 moves to the first hole whilst the first punching opera-
tions are triggered in records 2 and 3. This is followed by a trans-
verse feed, the second punching operation and the return travel to
the first row of holes. This process can then be repeated 7 times.
The last punching operation takes place at the end, after which the
tool is returned to the zero reference point in record 10. Record 11
shears off the metal sheet. Processing of the next workpiece takes
place in record 1 after the restart. The quantity continues to be in-
cremented at the end of the program.

Example 13
The same example with subroutines

            

Record Axis 1 Axis 2 Rep Jmp Out HZWQ Dtime SR
Main program

1 80 60 1
2 40 85 1
3 40 -85 7 2 1
4 114 -60
5 3         Q 500

Subroutine 1
1 1 700
2 200

Record 1 moves to the first hole and calls subroutine 1. At this po-
sition, the punching operation is performed in two records and the
punch is then retracted. Movement to further positions takes place
in records 2 and 3 of the main program by means of a block repe-
tition. In each case, punching is handled in the subroutine. The
shearing process is performed in records 4 and 5 as described in
the previous example.

Movement programs
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4. Software-PLC

4.1. The Software-PLC in PC-Posi

High-performance
software PLC
integrated

A complete software PLC is integrated in PC-Posi. Normally, auto-
mation tasks are formulated in the programmable logic controller
(PLC) in the form of control programs. A range of instructions is
used for defining in what way the machine or system should be
controlled.

In parallel to the movement program, PC-Posi can process a PLC
program with logic instructions on inputs and flags as well as 
arithmetic instructions. 

Programming 
similar to Step5

The display mode of the PLC programs is very similar to the IL pro-
gramming language Step5 used in SIMATIC S5 controllers.

Survey of operands and instructions in the software PLC:

256 inputs Logic operation
256 outputs Memory instructions
256 flags Loading instructions
256 data words Transfer instructions
16 timers Timer instructions
16 counters Counter instructions

Arithmetic instructions
Comparison instructions
Shift instructions

i A detailed introduction to and descriptions of PLC program-
ming can be found in the technical literature. The descriptions in
this manual are restricted to the basic aspects and examples for
programming the software PLC in PC-Posi.
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4.2. How are PLC programs created?

Integrated text 
editor for writing
programs

PLC programs can be written and edited in PC-Posi using the inte-
grated text editor. The menu items PLC-OPEN IL, PLC-NEW and
PLC-EDIT make it possible to create a new program or edit pro-
grams subsequently.

Fig. 4-1 Editor with PLC program open

The editor enables programs to be entered without restrictions or 
formatting conventions. Every programmer is personally responsible
for correctness of form and absence of errors. 

Compiler for 
checking and
translation

After the PLC program has been created, the integrated language
compiler checks that it is in the correct format and translates it into a
byte code which PC-Posi can read. All errors and warnings in the
PLC program are displayed after the check. Their locations can be
pinpointed accurately using the line number. Prior to the completion
of work, it is essential for all errors be corrected and it is recommen-
ded that all warnings be attended to.

Software PLC
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Fig. 4-2 Test result with error display

Internal result variables

RLO, ACCUM 
and CC

During processing, the PLC uses internal variables in order to carry
out the individual computation steps or instructions. The RLO (result
of logic operation) exists for logic instructions on bit variables. It can
adopt the states TRUE/FALSE or 0/1. Computation instructions are
undertaken in two accumulators ACCUM1 and ACCUM2. When
computation values are loaded, the loading procedure always takes
place in ACCUM1; the previous content of ACCUM1 is shifted to
ACCUM2 first. This means the previous content of ACCUM2 is lost.

Example of loading instructions in the ACCUM:

L DW23 ; Load data word 23 into ACCUM1
L EW2 ; Shift data word 23 into ACCUM2 and 

; load input word 2 into ACCUM1

The internal condition codes CC0 and CC1 are influenced by various 
instructions and represent conditions for jump instructions.

Examples for CC formation after comparison instructions:

Content of ACCUM2 
in relation to ACCUM1

CC1 CC0 Possible jump
instructions

Equal to 0 0 SPZ

Less than 0 1 SPN, SPM

Greater than 1 0 SPN,SPP

Software PLC
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Definitions

Symbolic names 
for variables 
and constants

Typical PLC programs consist of definitions and individual instruc-
tions. Definitions can be used for defining meaningful symbolic names
for inputs, outputs, flags or all other variables and constants.

The format of a definition is:

Symbolic name EQU Variable or constant

The defined name must start in the first column; the code word EQU
and the variables or constants must be separated by at least one blank.

Example for defining symbolic names:

LimitSwitchX1Plus EQU E244 ; Limit switch on input 244
StartInput EQU E255 ; Start signal on input 255
InitFlag EQU M45 ; Flag - initialisation is finished
100ms EQU KF100 ; 100 milliseconds for constant
PulseGenerator EQU T12 ; Name for timer used

During the checking and translation, the PLC compiler replaces all 
defined symbolic names by the corresponding variables or constants.

Jumps

Conditional and 
unconditional
jumps

The PLC instructions are processed sequentially when the program is
running. It is also possible to have jumps in the program sequence. A
jump instruction always has a jump label as its destination. This too
has to start in column 1 and is completed by a colon.

Sample jump labels:

... Instructions
U E23
U M38
SPB Label ; Conditional jump 
O M134
... More instructions

Label: U M45 ; Jump destination
= A56
...

Software PLC
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Instructions with operands

No PLC instructions are allowed to start in column 1, in order to 
prevent them being mixed up with jump labels or definitions. Many in-
structions require an operand in order to specify to which variable so-
mething should be done.

Typical PLC instructions with operands:

U E25 ; Load input 25 or create logic operation 
O M23 ; Create logic operation with flag 23
SV T3 ; Use timer 3
L DW73 ; Load data word 73

Instructions without operands

Many instructions do not require operands; they work with the inter-
nal variable which already contain computed results or results from
logic instructions.

Sample instructions without operands:

SLW ; Shift the contents of ACCUM1 to the left
+F ; Add the contents of ACCUM2 to the contents 

; of ACCUM1

Remarks

Remarks must be prefixed by a semicolon. They may appear at any
point. All characters between a semicolon and the end of the line are
ignored.

Including other files

Flexible 
subdivision into 
several modules

An #include instruction makes it possible to combine several files to
make a PLC program. For example, an elegant method involves relo-
cating frequently used definitions into a separate file and using the
#include instruction to link them into the PLC programs.

Software PLC
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Example showing the inclusion of files:

DEFINI.INC file

LimitSwitchX1Plus EQU E244 ; Limit switch on input 244
StartInput EQU E255 ; Start signal on input 255
InitFlag EQU M45 ; Flag - initialisation is finished
100ms EQU KF100 ; 100 milliseconds for constant
PulseGenerator EQU T12 ; Name for timer used

SAMPLE.AWL file

#include DEFINI.INC

U LimitSwitchX1Plus
U InitFlag
= A12
SPB Label
....

The #include code word must appear in column 1 and it must be 
followed by the name of the file which is to be included.

4.3. How are PLC programs configured?

Interpreter for 
PLC programs 
in PC-Posi

PLC programs are defined in IL language. Before they can be proces-
sed, they have to be checked and translated into a byte code which
can be understood by PC-Posi. This byte code runs through the inter-
nal interpreter and causes it to carry out all the required PLC
instructions.

Fig. 4-3 Schematic procedure of PLC program translation

PLC source programs in IL language must always have the file suffix
*.AWL. The translated programs which PC-Posi can process always
end in the file suffix *.PLO.

IL
program

Compiler

PC-PLC
SOURCE.AWL SOURCE.PLO

Runnable

program

byte code

PC-Posi

Access by

in
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Cyclical 
processing 
by the PLC

During processing, PC-Posi cyclically calls up the internal PLC inter-
preter at very short intervals. The interpreter responds by running
through the entire PLC program and processing all the instructions.
The inputs are read in immediately prior to the PLC run through. All
defined outputs are output following the PLC processing. This makes
sure that the PLC always works with an up-to-date process image.

4.4. Restrictions

Although the software PLC in PC-Posi is a high-performance tool, it
does differ from the Step5 language definition in a few fundamental
respects.

The most significant differences in relation to Step5:

1. Only one block can be programmed. There is no subdivision 
into several blocks and no differentiation into program, func
tion, data, sequence and operation blocks.

2. There are no event or time-controlled organisation blocks. It 
is necessary to program single initialisations or cyclical ac-
tions using flags and timers.

3. There is no binary coded decimal (BCD) display of 
numerical values, and consequently no conversion functions.

4. There is no indirect addressing.

4.5. Operands and predefined variables

The software PLC of PC-Posi recognises the following operands and
ranges of values:

Operand Meaning Range of values

E (I) Single input (input bit) 0..255
EB (IB) Input byte (8 inputs) 0..31
EW (IW) Input word (16 inputs) 0..15
A (Q) Single output (output bit) 0..255
AB (QB) Output byte (8 outputs) 0..31
AW (QW) Output word (16 outputs) 0..15
M (F) Single flag (flag bit) 0..255
MB (FB) Flag byte (8 flags) 0..31

Software PLC

35



MW (FW) Flag word (16 flags) 0..15
T Timer 0..15
Z Counter 0..15
DW Data word (32-bit wide) 0..255
KF Constant fixed-point number +/-2147483647
KH Constant hexadecimal number 0..FFFFFFFF
KT Constant time value 2.0 .. 999.3

The data words are 32 bits wide, which means they enable such 
procedures as accessing the step counter for the axes or accessing the
quantity counter. In the case of time constants, the second value after
the dot defines the time grid. 0 stands for 10 ms, 1 for 100 ms, 2 for
1000 ms and 3 for 10000 ms. A time of 1 second can be defined as
100.0, 10.1 or 1.2.

Predefined
variables

Many predefined inputs, outputs and data words are accessible to
both the PLC and PC-Posi. For example, the limit switches for all
axes are located on inputs E240 – E274 and are evaluated by PC-
Posi during all axis positioning movements. The PLC is able to access
them as well and, for example, generate supplementary messages or
set error signals.

The significance and actuation of the predefined inputs/outputs is 
discussed in a later chapter. All non-predefined inputs/outputs and 
data words are freely available to the PLC. 

Predefined inputs

Input Signal Meaning
    

E255 ESTART Start signal
E254 ESTOP Stop signal
E253 - Reserved
E252 EPLUS Positive movement (external JOG mode)
E251 EMINUS Negative movement (external JOG mode)
E250 EX12 Axis selection (external JOG mode)
E249 EX13 Axis selection (external JOG mode)
E248 EQUITT Acknowledgement of fault messages
E247 ELIMP4 Limit switch positive axis 4
E246 ELIMP3 Limit switch positive axis 3
E245 ELIMP2 Limit switch positive axis 2
E244 ELIMP1 Limit switch positive axis 1
E243 ELIMM4 Limit switch positive axis 4
E242 ELIMM3 Limit switch positive axis 3
E241 ELIMM2 Limit switch positive axis 2
E240 ELIMM1 Limit switch positive axis 1
E239 EREF4 Reference switch axis 4
E238 EREF3 Reference switch axis 3
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E237 EREF2 Reference switch axis 2
E236 EREF1 Reference switch axis 1
E235 EJOGRAPID Changeover fast/slow (external JOG)
E234 EREFERENCE Signal initiates external REFERENCE MOVE
E233 EAUTOMATIC Signal activates external AUTOMATIC
E232 EAUTOCONT Changeover cycle/continuous (external

AUTOMATIC)
E231 EKEYLOCK Keyboard interlock, activates external operating

modes

Predefined outputs

Output Signal Meaning
    

A255 AREADY Ready display, no fault active
A254 APROGEND End of program reached
A253 ACOUNTEND End of quantity reached
A252 AAUTOMATIC AUTOMATIC mode active
A251 AACTIVE Motors running
A250 ABOOST Ramp movement active
A249 AREFERENCE REFERENCE MOVE mode active
A244 APROGOUT8 Programmable output 8
A243 APROGOUT7 Programmable output 7
A242 APROGOUT6 Programmable output 6
A241 APROGOUT5 Programmable output 5
A240 APROGOUT4 Programmable output 4
A239 APROGOUT3 Programmable output 3
A238 APROGOUT2 Programmable output 2
A237 APROGOUT1 Programmable output 1

Predefined data words

Data word Contents
   

DW255 Parameter number of axes
DW254 Parameter ramp time JOG mode axis 4
DW253 Parameter ramp time JOG mode axis 3
DW252 Parameter ramp time JOG mode axis 2
DW251 Parameter ramp time JOG mode axis 1
DW250 Parameter ramp time AUTOMATIC mode axis 4
DW249 Parameter ramp time AUTOMATIC mode axis 3
DW248 Parameter ramp time AUTOMATIC mode axis 2
DW247 Parameter ramp time AUTOMATIC mode axis 1
DW246 Parameter crawl speed JOG mode axis 4
DW245 Parameter crawl speed JOG mode axis 3
DW244 Parameter crawl speed JOG mode axis 2
DW243 Parameter crawl speed JOG mode axis 1
DW242 Parameter rapid speed JOG mode axis 4
DW241 Parameter rapid speed JOG mode axis 3
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DW240 Parameter rapid speed JOG mode axis 2
DW239 Parameter rapid speed JOG mode axis 1
DW238 Parameter maximum speed axis 4
DW237 Parameter maximum speed axis 3
DW236 Parameter maximum speed axis 2
DW235 Parameter maximum speed axis 1
DW234 Parameter search speed axis 4
DW233 Parameter search speed axis 3
DW232 Parameter search speed axis 2
DW231 Parameter search speed axis 1
DW230 Parameter moving clear speed axis 4
DW229 Parameter moving clear speed axis 3
DW228 Parameter moving clear speed axis 2
DW227 Parameter moving clear speed axis 1
DW226 Parameter direction REFERENCE MOVE axis 4
DW225 Parameter direction REFERENCE MOVE axis 3
DW224 Parameter direction REFERENCE MOVE axis 2
DW223 Parameter direction REFERENCE MOVE axis 1
DW222 Current quantity
DW221 Parameter counting direction quantity counter
DW220 Parameter comparison quantity
DW219 Parameter multiplier quantity counter
DW218 Parameter sequence REFERENCE MOVE
DW217 Parameter zero point REFERENCE MOVE axis 4
DW216 Parameter zero point REFERENCE MOVE axis 3
DW215 Parameter zero point REFERENCE MOVE axis 2
DW214 Parameter zero point REFERENCE MOVE axis 1
DW213 Parameter PLC instructions per cycle
DW212 Parameter changeover time in JOG mode 
DW211 Current step counter axis 4
DW210 Current step counter axis 3
DW209 Current step counter axis 2
DW208 Current step counter axis 1
DW203 Current data record number
DW202 Current subroutine number, main program - 0
DW201 Parameter data word for PLC messages
DW200 Current operating mode, none - 0, AUTOMATIC - 1, JOG - 2,

REFERENCE MOVE - 3, TEACH-IN - 4
DW199 Current quantity per hour

4.6. The PLC instructions in detail

The individual PLC instructions are each specified together with the
valid operands and a brief explanation.

Logic instructions

U E/A/M/T/Z AND operation
UN E/A/M/T/Z AND NOT operation
O E/A/M/T/Z OR operation
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ON E/A/M/T/Z OR NOT operation
U( AND operation of expressions in brackets
O( OR operation of expressions in brackets
) End of an expression in brackets

Memory instructions

S E/A/M Sets the operand to logical 1 (TRUE), if RLO=1
R E/A/M Sets the operand to logical 0 (FALSE), if RLO=1
= E/A/M Assigns the operand the value of the RLO

Load instruction

L EB/AB An input/output byte is loaded into ACCUM1
L EW/AW An input/output word is loaded into ACCUM1
L MB/MW A flag byte/word is loaded into ACCUM1
L DW A data word is loaded into ACCUM1
L KF/KH/KT A constant is loaded into ACCUM1
L T/Z A timer or counter actual value is loaded into 

ACCUM1

Transfer instructions

T EB/AB Write ACCUM1 into an input/output byte
T EW/AW Write ACCUM1 into an input/output word
T MB/MW Write ACCUM1 into a flag byte/word
T DW Write ACCUM1 into a data word

Timer instructions

SI T Start a time as a pulse, if RLO rises to 1
SV T Start a time as an extended pulse, if RLO rises to 1
SE T Start a time as a timer ON delay, if RLO rises to 1
SS T Start a time as a timer ON delay with a saving 

function, if RLO rises to 1
SA T Start a time as a timer OFF delay, if RLO falls to 0
R T Resets a time, if RLO=1

Counter instructions

ZV Z Increase counter by 1, if RLO rises to 1
ZR Z Reduce counter by 1, if RLO rises to 1
S Z Sets the counter to a value in ACCUM1
R Z Resets a counter, if RLO=1

Arithmetic instructions

+F Adds ACCUM2 to ACCUM1, result in ACCUM1
-F Subtracts ACCUM1 from ACCUM2, result in 

ACCUM1
*F Multiplies ACCUM1 and ACCUM2, result in 

ACCUM1
/F Divides ACCUM2 by ACCUM1, result in ACCUM1
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Comparison instructions

!=F If ACCUM1 = ACCUM2, RLO = 1
><F If ACCUM1 is not equal to ACCUM2, RLO = 1
>F If ACCUM2 > ACCUM1, RLO = 1
>=F If ACCUM2 >= ACCUM1, RLO = 1
<F If ACCUM2 < ACCUM1, RLO = 1
<=F If ACCUM2 <= ACCUM1, RLO = 1

Jump instructions

SPA label Jumps to the jump destination without exception and 
continues processing from there

SPB label Jumps to the jump destination if RLO = 1
SPZ label Jump in case of zero, CC0 = 0 and CC1 = 0
SPN label Jump in case of not zero, CC0 not equal to CC1
SPP label Jump in case of positive sign, CC0 = 0 and CC1 = 1
SPM label Jump in case of negative sign, CC0 = 1 and CC1 = 0
SPO label Jump in case of overrun

End markers

BE End of block
BEA End of block, absolute
BEB End of block, conditional on RLO = 1

Zero instructions

NOP Empty instructions do not undertake any actions
NOP0
NOP1

Conversion instructions

KEW Form one's complement (negation) of ACCUM1
KZW Form one's complement of ACCUM1 and add 1

Shift instructions

SLW n Shift contents of ACCUM1 to the left by n places
SRW n Shift contents of ACCUM1 to the right by n places

Arithmetic instructions

ADD KF Add a constant to ACCUM1
D n Reduce ACCUM1 by value n
I n Increase ACCUM1 by value n
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Other commands

TAK Swap over contents of ACCUM1 and ACCUM2
UW AND operation of ACCUM1 and ACCUM2, 

result in ACCUM1
OW OR operation of ACCUM1 and ACCUM2, 

result in ACCUM1
XOW EXCLUSIVE OR operation of ACCUM1 and 

ACCUM2, result in ACCUM1

4.7. Examples

Example 20
Logical AND

U E1 ; Load RLO with input 1
U E2 ; AND operation RLO and E2

= M3 ; Assign RLO contents to flag 3

BE ; End of block

Example 21
Logical OR

O E5 ; Load RLO with input 5
O M45 ; OR operation RLO and M45

= A3 ; Assign RLO contents of output 3

BE ; End of block

Example 22
Logical AND NOT

U M1 ; Load RLO with flag 1
UN T4 ; AND NOT operation RLO

; with output of timer 4
= M3 ; Assign RLO contents of flag 3

BE ; End of block
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Example 23
Logical OR before AND

O E1 ; Load RLO with input 1
O E2 ; OR operation RLO with E2

U ( ; AND operation with brackets

O E56 ; Renewed OR operation
O M120
) ; Close brackets 

; Perform AND operation
= A86 ; Assign RLO to output 86
BE ; End of block

Example 24
Self holding

One voltage pulse on an input should lead to the activation of an
output; a further pulse deactivates the output.

U E34 ; Load RLO with set input
S A23 ; If RLO = 1, set output 23

U E35 ; Load RLO with reset input

R A23 ; If RLO = 1, reset output
BE ; End of block

Example 25
Switch-off delay

Activation of an input should be output to an output without de-
lay. The deactivation of this input causes the output to be swit-
ched off after a delay.

U E5 ; Load RLO with input 5
L DW34 ; Load delay time from data word 

; into ACCUM1
SA T5 ; Start timer 5 with delay time if  

; RLO= 1
U T5 ; Load result of timer 5
= A56 ; and assign RLO to output
BE ; End of block
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Example 26
Switch-on delay

Activation of an input should be assigned to an output with a de-
lay. The deactivation of this input causes the output to be swit-
ched off immediately.

U E45 ; Load RLO with input 45
L KT12.0 ; Load delay time 120 ms

SE T0 ; Start timer 0 with delay time if  
; RLO= 1

U T0 ; Load result of timer 0
= A0 ; and assign RLO to output
BE ; End of block

Example 27
Switch-on limit

Activation of a flag should be assigned to an output without de-
lay, however the output may only be set for a specific time.

U M3 ; Load RLO with flag 3
L KT9.1 ; Load delay time 900 ms in 

; ACCUM1
SV T15 ; Start timer 15 with delay time if

; RLO = 1
U T15 ; Load result of timer 15
= A221 ; and assign RLO to output
BE ; End of block

Example 28
Evaluate positive signal edge

A positive signal edge on an input is to set an output for a PLC
cycle.

U E5 ; Load RLO with input 5
UN M5 ; AND NOT operation with 

; auxiliary flag
= A123 ; Write RLO to output

U E5 ; Load input again
= M5 ; and save status in auxiliary flag
BE ; End of block
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Example 29
Evaluate negative signal edge

A negative signal edge on an input is to set an output for a PLC
cycle.

UN E36 ; Load RLO with input 36 inverted
U M36 ; AND operation with auxiliary flag

= A12 ; Write RLO to output

U E36 ; Load input again
= M36 ; and save status in auxiliary flag
BE ; End of block

Example 30
Clock generator

A clock generator can be set up using a self-timing timer with a
flip-flop connected down-circuit. The flip-flop, and consequently
the output, is switched every time there is a positive edge at the
timer output. The switching time should be 1 second.

UN M2 ; Load RLO with auxiliary flag
L KT10.1 ; Load switching time of 1 second

SE T7 ; Start timer 7 if RLO = 1

U T7 ; Load result of timer 7
= M2 ; and save status in auxiliary flag

U M2 ; Time elapsed
UN M3 ; AND NOT 2nd auxiliary flag
S A0 ; Set output
U M2 ; Time elapsed
U M3 ; AND 2nd auxiliary flag
R A0 ; Reset output

UN M2 ; Time currently running
U A0 ; and output is set
S M3 ; Set 2nd auxiliary flag
UN M2 ; Time currently running
UN A0 ; and output is not set
R M3 ; Reset 2nd auxiliary flag
BE ; End of block
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4.8. Let's write our first PLC program

The following steps are required in order to run the example of
the clock generator with the PLC of PC-Posi: 

1. Start PC-Posi and create a new PLC program called 
CLOCKGEN.AWL using the PLC-NEW menu item.

2. The editor is activated automatically. Use it to enter the 
example printed above and then press (ESC) to exit the 
editor, saving the PLC program at the same time.

Fig. 4-4 Editor with PLC program created

3. Use the PLC-CHECK menu item to check the created AWL 
program and have it translated into byte code.

Fig. 4-5 Result of the PLC program check
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4. Any errors are now displayed in a window together with the 
corresponding line numbers. The runnable PLC program 
CLOCKGEN.PLO was not created in this case. All displayed 
faults must be corrected before the test can be completed 
successfully. To do this, return to the editor using the 
PLC-EDIT function and correct the errors. It is now possible 
to repeat the check.

5. Following translation, it is possible to try out the PLC 
program using the PLC-TEST function. Do this by starting 
the PLC processing using the (F3) key and observe the 
output 0 which changes every second.

Fig. 4-6 PLC program test

6. It is possible to make the program's structure clearer by using 
symbolic names for the auxiliary flags and the output. Also, 
remarks can be appended to the individual program lines.

4.9. Another example

Requirements for our PLC program:

1. Generate a brief pulse of 50 ms at output 45 when motor 
positioning operations have been completed (in position 
signal).

2. Warning signal at output 72 if axis 1 moves beyond the 
position 134.5 mm.
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3. PLC messages for the following states:

Tank fill level below critical value (input 28)
Hydraulic pressure dropping (input 177)
Axis 1 has moved beyond limit (requirement 2)

Example 31
Our PLC program

active EQU A251 ; Active signal
posit EQU A45 ; In position signal
pflag EQU M251 ; Auxiliary flag
50ms EQU KT5.0 ; 50 ms constant

UN active ; Load active output inverted
U pflag ; Detect trailing edge on auxiliary flag
L 50ms ; Load time constant 50 ms
SV T0 ; If edge then start timer

U active ; Load active output again

= pflag ; and save in auxiliary flag
U T0 ; Write timer output
= posit ; to output

 
x1step EQU DW208 ; Step counter axis 1
limit EQU KF10760; 800 steps/10 mm gives 10760 steps 

; for 134.5 mm
warn EQU A72 ; Warning output

L x1step ; Load step counter
L limit ; Load limit value
>F ; Comparison ACCUM2 > ACCUM1
= warn ; Set warning output with result

message EQU DW100 ; Data word for messages
tank EQU E28 ; Sensor fill level in tank
press EQU E177 ; Sensor hydraulic pressure

L KF0 ; Load constant 0
T message; and delete message word with it

UN warn ; Warning output for position axis 1
SPB next ; If 0 then jump
L KF1 ; else load constant 1
T message; and write in message word

next: UN press ; Sensor hydraulic pressure
SPB next2 ; If 0 then jump
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L KF2 ; else load constant 2
T message; and write in message word

next2: UN tank ; Load tank fill sensor
SPB end ; If 0 then jump
L KF3 ; else load constant 3
T message; and write in message word

end: BE ; End of block

The PLC messages must be defined in the parameters in the PLC 
input box. We specify the value 1 for movement beyond the position,
the value 2 for the hydraulic pressure being too low and the value 3
for the fill level being too low. 

Messages to be defined:

1: Axis 1 moved beyond limit position
2: Hydraulic pressure critical
3: Fill level in tank low, please top up
4:

The display priority also has this precise sequence, i.e. only the 
lattermost message is displayed if several messages should be
indicated.

The texts should be defined using the corresponding lines 1 to 3 in the
integrated editor. Finally, it only remains to define the data word 100
in the next parameter as the trigger for the messages. The PLC pro-
gram can be tested with the PLC-TEST function.
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5. Working with PC-Posi 

5.1. Drop-down menus and function keys

Modern user
interface

PC-Posi has a modern user interface. All functions can be accessed
quickly using drop-down menus.

The drop-down menus are divided into several functional groups, e.g.
all functions concerned with selecting and editing programs are 
grouped in one menu. All parameters are set using another menu. 

The (F10) key or one of the hotkeys is used for opening or activating
the menu system. 

The cursor keys can be used for scrolling through the menus as 
required. A menu function is selected by pressing the (ENTER) key or
by means of the corresponding hotkey.

Additional 
function keys

Important functions can also be activated using function keys (F1) to
(F10). The assignment of function keys changes depending on the
program status and the functions which are active. The keys which
are active at any given time are always displayed along the bottom
edge of the screen.

5.2. The individual menus

The following text describes all the menus and functions in detail.

Not all menu items are active all the time. Functions are sometimes
unavailable, depending on the program status. For example, it is 
impossible to edit a program if no program has been created or selec-
ted yet.
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5.2.1.INFO menu

The INFO menu (the left-most menu in the menu bar) provides some
information about the PC-Posi program, the version of the program
and the licence.

5.2.2.PROGRAM menu

The PROGRAM menu combines all functions used for selecting and
editing movement program files to be processed. In addition, it is also
possible to call up a temporary DOS shell and exit PC-Posi. 

Program                    

Press the (P) shortcut key to open the PROGRAM menu.

PROGRAM-OPEN

Use the menu 
for selecting
programs

The PROGRAM-OPEN menu item affords access to an easy-to-use
function for selecting existing program files. Any stored parameters
and PLC program for a movement program are also opened. All files
belonging to a project have the same file names with different file na-
me suffixes. Movement programs end in *.PCP, parameter files in
*.SYS and PLC programs in *.PLO.

It is possible to change drives and directories in the dialog box. 
Programs can also be selected by pressing the (F2) function key.

Open...
New
Edit
Save
Save as
Description

DOS shell
Exit
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Fig. 5-1 Program select dialog box

PROGRAM-NEW

Writing a new
movement 
program

This menu item makes it possible to create a new movement pro-
gram. PC-Posi prompts you to enter a file name, after which it crea-
tes an empty program which can be edited straight away.

PROGRAM-EDIT

Editing programs The EDIT menu item calls up the integrated program editor. It has
been specifically optimised for quick and simple operation. Creating
programs and operating the editor are described in an earlier chapter.

Fig. 5-2 Editing the program
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PROGRAM-SAVE

Saving a 
program 
on disc

It is essential to save a movement program on disc after it has been
written or edited, otherwise it will not be possible to use it subse-
quently. This menu item is used for saving a program under the cur-
rent program name.

It is possible to assign a new name using the SAVE AS menu item.

The parameters are automatically stored with each movement 
program. The advantage of this is that all corresponding parameters
are loaded and immediately reactivated whenever a program is used at
a later date. This dispenses with complicated re-adjustment work.

PROGRAM-SAVE AS

New program 
name

This function is necessary if a program is to be saved under a new na-
me. PC-Posi prompts you to enter the new file name. It then saves
the program and its parameters under this name in the current
directory.

PROGRAM-DESCRIPTION

Documentation 
accompanying 
the project

The DESCRIPTION menu item loads the text editor for creating a
description to accompany the project. You can use it to create a text
file with the suffix *.TXT and store all important or unusual informa-
tion as a document.

Fig. 5-3 Editor for creating documentation accompanying a project
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The editor for describing the program can be operated in the same
manner as for creating PLC programs.

PROGRAM-DOS SHELL

It is possible to call up a temporary DOS shell using the DOS-
SHELL function. 

Calling up 
the MS-DOS 
shell

Not all your computer's main memory is available when you call up
the MS-DOS shell. As a result, out of memory errors may occur if
you try to launch large programs or carry out complicated
commands.

Enter the following command to return to PC-Posi:

EXIT  (ENTER)

PROGRAM-EXIT

Exit PC-Posi either using the PROGRAM-EXIT menu item or the
(alt-X) key combination.

Exiting 
PC-Posi

When you exit PC-Posi, the program stops any motors which are still
running. If required, it is possible to save a program or parameters
which have been altered.

5.2.3.MOVE menu

All functions 
for moving the
machine

The MOVE menu groups together all functions which are used for
controlling the machine. It is possible to perform reference and ma-
nual movement or to start AUTOMATIC mode. The TEACH-IN
operating mode is also to be found here.

Press the (M) shortcut key to open the menu.

                              Move

Automatic
Jog
Reference move
Teach-in
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MOVE-AUTOMATIC

Automatic
processing

The movement program is executed automatically in AUTOMATIC
mode. It is performed record-by-record, taking account of all record
or block repetitions, program jumps and synchronisations with the
PLC.

AUTOMATIC mode can also be activated by pressing the (F6) key.

Fig. 5-4 Automatic mode with program display

Display during
processing

It is possible to switch the display during processing by means of a
parameter. Four different displays are possible:

Program display PC-Posi displays the program record-by- 
record and marks the record currently being 
performed with a light coloured bar. A small 
window displays the current axis positions  
and the quantity counter.

Positions The current axis positions are displayed
using large format digits and are updated in
real time, i.e. they continuously change as the
axis moves.

End positions The axis positions are displayed after each 
record, i.e. only the target position which has
been reached is visible.

Quantity The current quantity and the calculated quan-
tity per hour are displayed using large format 
digits. Thus, it is easy to see what the produc-
tion speed is.
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Fig. 5-5 Automatic mode with large format axis positions

PC-Posi requires differing amounts of computing time depending on
the display selected, due to the frequency of the displays. For 
performance reasons, you should dispense with a real time position
display when many small distances are being moved and a PLC 
program is running as well. Instead, activate the quantity display.

The quantity display requires the least computing time; the position
display requires the most.

Fig. 5-6 Quantity counter display in AUTOMATIC mode

Not all record elements can be shown at the same time in the program
display. Similarly to the program editor, it is possible to use the (LEFT)
and (RIGHT) keys to move the display so other, possibly more impor-
tant elements can be seen.
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Fig. 5-7 Program display with ...

Fig. 5-8 ... different record elements 

Single record, 
cycle or contin-
uous operation

The type of record sequence can be specified during AUTOMATIC
mode. Single record, cycle and continuous operation are possible.

In single record operation, each program record requires a separate
start signal. After completion of the positioning operation and any
dwell time, another start signal is required in order to perform the
next record.

In cycle mode, each start signal causes the complete program to be
performed. The next start signal triggers another program 
run-through. Continuous operation causes the complete program to
be performed continuously again and again after only one start signal. 

i Even in cycle and continuous operation, records with the pro-
gram halt auxiliary function active still require a separate start
signal.

It is also possible to change over between cycle and continuous 
operation when the program is running. This makes it easy to stop 
series production in continuous operation by changing over to cycle
operation at the end of the program.

Transition to
TEACH-IN

A transition from AUTOMATIC mode to TEACH-IN and back again
can be accomplished. This function is dependent on a parameter set-
ting. Whilst a movement program is at the testing phase, it may make
sense to move individual records in AUTOMATIC mode and then
correct the target positions using TEACH-IN at specific points in the
program.
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The following key assignments are active in AUTOMATIC
mode:

(F2) Changeover between single record, cycle and 
continuous operation; also possible when the program
is running

(F3) Start the current record or the program if no external 
start signal was defined

(F4) Transition to TEACH-IN, if function enabled by 
parameter

(F9) Stop processing at the end of the current record 

(LEFT)(RIGHT) Displays other record elements 
(ESC) Stops the current motor movement; remaining travel 

can be moved when the next start is issued

Control using 
keys or an 
external input

Start cam
monitoring

As an alternative to starting using the (F3) key, it is also possible to
define an external start signal in the parameters or to use the EKEY-
LOCK input (keyboard lock-out) to change over to completely exter-
nal operation. Processing of the record or program then commences
with a positive edge at the ESTART signal input. The (F3) does not
have any function in this case.

The start cam monitoring parameter influences the required duration
of the external start signal. The ESTART signal must be applied du-
ring the entire period of positioning when monitoring is active; other-
wise, a fault message is issued. When the function is inactive, a short
signal pulse at the start input is sufficient to initiate positioning.

i The start cam monitoring function is only possible in conjunction
with an external start signal.
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Example
Timing diagram with start signals during positioning

Start signal with-
out monitoring

Start signal with
monitoring

Positioning time

The motors are stopped and a fault message is generated if the
external start signal goes inactive prior to completion of positio-
ning when start cam monitoring is active. The remaining distance
can be moved with the next start signal.

Fig. 5-9 Signal path with pulse start and start cam monitoring

i The on-line help is only active in automatic mode when no mo-
tors are moving.

Quantity counter The quantity counter is operated during automatic mode. A counting
procedure takes place in every program record in which the quantity
counter auxiliary function is activated. Generally speaking, this should
always be the last program record.

Counting 
upwards or
downwards

The parameters of the quantity counter can be set in many different
ways. It is possible to define that it should count upwards or down-
wards or switch it off completely. Depending on this, it either counts
from zero upwards to the target quantity or in the other direction,
downwards to zero.

A multiplier determines how many parts are produced per counting
procedure. When the required quantity is attained, PC-Posi sets the
end of quantity (ECOUNTEREND) output signal during one program
run through in order to initiate further actions or just to activate an
optical or acoustic signal. If required, further execution of the pro-
gram can be halted at this point.

Saving the 
quantity counter
automatically

PC-Posi automatically stores the current quantity counter reading in
a file when AUTOMATIC mode is exited; consequently, the counter
reading is still available when the program is used subsequently. The
files containing the quantity counter readings have the same names as
the program, plus the suffix *.STK.
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During each run-through at the end of the program, PC-Posi clears
the position counters for the axes which are not performing reference
movement. Generally speaking, these axes are feed or transport axes.
The automatic clear function prevents any display overruns. 

Stopping
positioning

Ongoing positioning operations can be interrupted by various actions.
In addition to the (F9) and (ESC) keys already described above, an
immediate stop also takes place when a limit switch is active, when a
stop signal is active or if the start signal goes inactive during start
cam monitoring.

It is only possible to revoke a stop caused by moving onto a limit
switch by exiting AUTOMATIC mode and moving clear of the limit
switch manually. It is then essential to perform reference movement
before undertaking any further actions.

Moving left-
over distances

After a positioning operation has been cancelled due to an active stop
signal, by pressing the (ESC) key or due to a start cam fault, PC-Posi
automatically moves the left-over distances when the next start signal
comes. As a result, no steps are lost.

i The ESTOP and limit switch input signals are only active if they
have been defined, i.e. assigned to existing digital inputs. This
can be done after installation by means of the IODEF.EXE auxi-
liary program.

MOVE-JOG

The JOG menu item calls up the manual jogging operating mode. This
can also be achieved by pressing function key (F5).

Movement in 
exact steps 
using the 
keyboard

In JOG mode, it is possible to move all motors step-by-step or conti-
nuously with the cursor keys. Pressing a key briefly causes only one
motor step to be performed. Pressing the key for longer causes the
motor to move continuously. The changeover time can be defined as
a parameter.

Continuous movement is possible at two adjustable speeds. Both the
crawl and rapid speeds can be defined using parameters.
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i If limit switches and a stop signal have been defined, it goes wi-
thout saying that PC-Posi also monitors them in JOG mode.

Fig. 5-10  JOG mode

Step counter
display

PC-Posi shows the absolute axis positions of all axes in millimetres.
The large numbers are still easily legible from some distance away.

The following keys are active:

(LEFT) (RIGHT) Move current axis
(UP) (DOWN) Select axis
(INS) Switch between crawl and rapid speed 
(DEL) Zero the position counter for the current axis
(F9) Zero the counters for all axes

MOVE-REFERENCE MOVE

The REFERENCE MOVE mode moves certain axes or all axes to the
reference switches in a defined sequence. 

The sequence and direction of movement of all axes are defined in the
parameters. The reference switches must be assigned to existing 
digital inputs.
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Machine 
reference point

Each axis starts moving at search speed and searches for the referen-
ce switch. The axis stops when the switch changes its level, at which
point the axis moves in the opposite direction away from the switch
at moving clear speed. The edge of the reference switch defines the
reference point for this axis.

By defining the limit and reference switch inputs appropriately, it is
easily possible to perform the reference movement to one of the limit
switches instead of to the reference switch.

Fig. 5-11 Procedure involved in reference movement to the reference switch

PC-Posi needs to know the current position of the axes. This is why
reference movement is essential before a job process can be started in
AUTOMATIC mode.

i There is no reason for reference movement in purely feed move-
ments or for feed axes. These axes can be excluded from referen-
ce movement by means of the parameters.

Reference movement is only important for axes which have to move
to specified positions repeatedly. It is not required for feed axes, e.g.
those which only feed an endless stream of material into a machine.

Moving axes 
individually 
or jointly

Selecting reference movement calls up a submenu from which all ena-
bled axes can be started individually. Other menu items are for an au-
tomatic start of all axes in the defined sequence or a function for clea-
ring the position counters. In this case, PC-Posi does not perform re-
ference movement.

Reference switch

First look for the switch

then move away from the switch

Reference point
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                             Reference move

Reference movement can also be triggered by pressing the (F8) key.

i During reference movement, PC-Posi monitors the limit switches
and the stop signal if these have been defined.

MOVE-TEACH-IN

Generation of 
movement pro-
grams by hand

The TEACH-IN mode makes it possible to generate movement pro-
grams by hand using a very simple method. The machine can be mo-
ved to the required position in JOG mode and these movements can
be transferred into program records. It is also possible to correct pro-
grams after they have already been written.

Fig. 5-12   TEACH-IN mode

The TEACH-IN window is divided into different areas. The top part
contains the current program with records which have already been
programmed or which are empty. The current axis positions are 
displayed in absolute and relative values at the bottom right. The box
on the left contains a menu for selecting all actions which are part of
the TEACH-IN mode.

Axis 1
Axis 2
Axis 3
Axis 4
All Axes
Clear counters
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The possible actions in detail:

Jog (F5)

When this menu item is selected, PC-Posi branches into JOG mode
and thereby permits all axes to be moved to a new target position.

Move record (F3)

A record which has already been programmed can be moved once
using this menu item. Naturally, it is possible to undertake corrections
at the end positions using the JOG function. It is not possible to move
several times without accepting the positions. If repetitions are requi-
red within a record, these must be added subsequently using the PRO-
GRAM-EDIT function.

Select record

The Select record menu item can be used for selecting any program
record for subsequent processing. This is for when sequential 
processing of the records is either impossible or not desirable. The 
record bar flashes after this function is activated. The bar can be 
moved to the required record using the cursor keys. 

i The free selection of records and the use of relative distances
leads to situations in which the machine axes find themselves in
positions which they would not occupy if the records had been
processed in sequence. Consequently, this function should be
used with caution.

Accept record (F9)

The required target positions have to be accepted in the current 
program record. The next record becomes active immediately after
acceptance; alternatively, a new record is created at the end of the
program.

Select program (F10)

This menu function is used for selecting any subroutines so that not
only the main program but also subroutines can be defined using
TEACH-IN. 
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i TEACH-IN only enables the movement distances of a program
to be recorded manually. Programming of all other record ele-
ments such as speed, repetitions, jumps, etc. must be undertaken
subsequently using the program editor in the PROGRAM-EDIT
function.

Complete 
TEACH-IN in 
JOG mode

JOG mode started from TEACH-IN has a few additional keys for ef-
fective and rapid operation. For example, the following procedures
can be performed directly in JOG mode : accepting record positions,
loading the next record and moving a programmed record. There is
no need to return to TEACH-IN between each stage.

Fig. 5-13   JOG mode started from within TEACH-IN

The following key assignments are active when JOG mode is
started from within TEACH-IN:

(LEFT) (RIGHT) Move current axis
(UP) (DOWN) Select axis
(INS) Changeover from crawl speed to rapid speed 
(F3) Move programmed record
(F9) Accept current record and load next record 
(SPACE) Changeover between absolute and relative 

distance specification; the display changes 
colour accordingly

Absolute and 
relative positions
for acceptance

The display can adopt two colours in order to differentiate between
absolute and relative record positions. Changing over the display also
makes it possible to control how the information is accepted in pro-
gram record.
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Changing between
AUTOMATIC 
and TEACH-IN 
without step 
losses

When developing a program, it is often necessary to perform the pro-
gram as written repeatedly and only correct individual records subse-
quently. A transition from AUTOMATIC mode to TEACH-IN has
been implemented for this purpose. This represents a user-friendly
means of processing a program in fast AUTOMATIC mode up to a
specific point and then changing into TEACH-IN so as to correct in-
dividual records. The program test can then be resumed by returning
to AUTOMATIC mode. The transition from AUTOMATIC to
TEACH-IN must be enabled in the parameters.

Exiting 
TEACH-IN

Press the (ESC) key to exit TEACH-IN mode. It is essential to save
the program to disc in order to retain all changes and corrections for
the future when the program is run.

Creating a 
new program

The typical process for creating a new program could look like
this:

1. Move the machine to its reference points.

2. Select the PROGRAM-NEW menu item, define a name and then 
exit the editor which is automatically activated.

3. Activate TEACH-IN mode.

4. Call up JOG mode.

5. Move to the desired target positions.

6. Accept the record.

... Repeat steps 5 and 6 as often as required ...

6. Exit TEACH-IN.

7. Call up the PROGRAM-EDIT function and define all additional 
record elements.

8. Save and test the program.

Subsequent use 
of TEACH-IN 
on an existing
program

The typical process for correcting an existing program could look
like this :

1.   Load desired program and move machine to its reference points

2. Call up AUTOMATIC mode and run the program in single 
record mode until just prior to the record which is to be 
corrected.
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3. Press the (F4) key to activate TEACH-IN mode directly from 
within AUTOMATIC.

4. Call up JOG mode.

5. Move the current record using the (F3) key. 

6. Move to the desired target positions and thereby correct the 
programmed distances.

7. Accept the record.

... Repeat steps 5 to 7 as often as required ...

6. Press the (ESC) key to exit JOG mode and thereby return to 
TEACH-IN.

7. Exit TEACH-IN and return to AUTOMATIC mode.

8. Continue running the program, making corrections at other 
points if necessary.

9. Save the corrected program to disc.

5.2.4.PLC menu

The PLC menu contains all functions for creating, editing, translating
and testing PLC programs. A detailed description of how to create
PLC programs and their handling within PC-Posi was presented in a
previous chapter.

PLC                                              

Open...

Open IL...
New
Edit
Check
Result

Test
Reset
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PLC-OPEN

PLC program
selection

The PLC-OPEN menu item affords access to an easy-to-use function
for selecting existing PLC programs.

Fig. 5-14 Window for selecting PLC programs

PC-Posi only displays runnable PLC programs whose file names end
in *.PLO. The selection function can also be obtained using the
(shift-F2) key combination. 

If there is a PLC program for a movement program with the same
project name, it is automatically opened together with the movement
program and the associated parameters.

PLC-OPEN IL

Opening 
PLC source
programs

The OPEN IL menu item makes it possible to open PLC source pro-
grams in IL language. When runnable PLC programs (*.PLO) are
opened, any existing source program of the same name is opened at
the same time as well. The purpose of this menu item is to permit
other IL programs to be opened as well for editing.
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PLC-NEW

Creating 
a new PLC 
program

This menu item makes it possible to create a new PLC program. PC-
Posi prompts you for the file name. If a movement program is open,
it proposes the same name for the PLC program as well. Naturally, it
is possible to enter a completely different name.

The editor function is called up for editing the program once the na-
me has been defined.

PLC-EDIT

The PLC-EDIT menu item starts the editor, making it possible to 
write a new PLC program or make changes to a PLC program in IL
language.

Fig. 5-15 Editor for creating a PLC program

A description of the structure of PLC programs and how to edit them
within PC-Posi was presented in a previous chapter.

PLC-CHECK

Checking and
translating 
PLC programs

Once a PLC program has been written or the required corrections ha-
ve been undertaken, the program must be checked to make sure it
does not contain any errors. If this is the case, the IL program then
has to be translated into runnable byte code.
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The PLC-CHECK program starts the PLC compiler in PC-Posi. This
checks the syntax of the IL program for correctness and records all
errors in a log together with their line numbers. Warnings are also 
issued in detailed form. A runnable PLC program can be created in
case of an error.

All errors must be corrected before the program is finally completed;
there should not be any warnings either.

PLC-RESULT

The PLC-RESULT function opens a separate window showing the
results of the check and the translation. All error and warning 
messages can still be called up even after being displayed several 
times. They can be used as an aid to making corrections.

Fig. 5-16 Display of the check result

PLC-TEST

Systematic test 
and forcing 
of the inputs/
outputs

The PLC-TEST function makes it possible to perform a sequence test
and to observe the outputs without processing a movement program
at the same time. Furthermore, inputs/outputs and flags can also be
set or reset here (forcing).

The window displays 256 inputs, flags and outputs each adjacent to
one another. The cursor can be moved to any position and the varia-
ble can be forced to adopt the value 0 or 1. Forced values are dis-
played in red.
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Fig. 5-17 PLC test function

The following keys are active:

(UP)(DOWN)(LEFT) Moves the cursor to a special input, flag or 
and (RIGHT) output
(TAB)(shift-TAB)      Change the entire box, inputs, flags or 

outputs
(PLUS)(MINUS) Force the value 0 or 1 
(SPACE) and (ENTER)
(F3)                 Start or stop PLC running
(F9)                 Reset all values
(DEL)                Delete a forced value

Retaining 
forcing for a 
program test

Values assigned to specific inputs or outputs can also be retained af-
ter ending the test function. This is done by responding to the reset
prompt with no. In this way, it is possible to perform a program test
even if not all of the required components are present and, for exam-
ple, if certain input signals are missing.

i Retaining forced values represents a significant risk. It may lead
to safety features being bypassed.

PLC-RESET

The internal software PLC is always reset when runnable PLC 
programs are opened. This means all flags and data words are deleted.
The reset function permits this procedure to be performed at any time.
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5.2.5.PARAMETERS menu

Adjustments and
adaptations

The PARAMETERS menu contains all set-up options for PC-Posi. It
is divided into several sub-menus which group the parameters accor-
ding to function and operating mode.

      Parameters

The shortcut key for activating the PARAMETERS menu is (A). A
precise description of the individual parameters is contained in the
next chapter. 

PARAMETERS-OPEN

PC-Posi stores the parameter settings in separate files. Whenever a
movement program is saved, the corresponding parameters are saved
as well automatically. The file has the same name with the suffix
*.SYS.

Loading specific
parameters
subsequently

However, it is also possible to load specific parameters subsequently.
The dialog box for this function only shows the available parameter
files. This makes it possible to load specific settings for the existing
movement program subsequently. The currently selected file then ap-
pears in the status bar.

PC-Posi only displays parameter files whose file names end in *.SYS.
The selection function can also be obtained using the (alt-F2) key
combination. 

Automatic...
Reference move...
Jog...
Machine...
Quantity counter...
PLC...
Others...

Open...
Save
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PARAMETERS-SAVE

Saving para-  
meters related 
to a project

All parameter settings can be saved in files using the SAVE menu
item. PC-Posi saves the settings which belong to a project.

The save function operates in accordance with the following procedu-
re: When a program is opened, PC-Posi saves all settings relating to
that program, such as speeds, zero point, etc., in a parameter file be-
longing to the program. The files have the same name as the program
file, with the suffix *.SYS, e.g. SHEET.SYS or BRUSH1.SYS. Whe-
never this program is loaded subsequently, all the settings are restored
without having to be re-defined.

The machine-specific parameters such as axis resolution or the 
interface used are always stored in the standard parameter file
PCPOSI.SYS.

Project-related
parameters

The function saves all settings in the standard parameter file PCPO-
SI.SYS if no movement program is opened.

Fig. 5-18 Saving parameters

The division into two parameter files offers the advantage that all 
machine parameters only need to be defined once and only have to be
saved anew into the standard parameter file whenever changes are
made.

PCPOSI.SYS SHEET1.SYS

PC-Posi
without

program
with

program

SHEET1.PCP

PCPOSI.SYS

All
parameters

Machine-

related

parameters

PC-Posi

Save
Program-
related

Parameters

Operation

72



5.2.6.SPECIAL FUNCTIONS menu

The SPECIAL FUNCTIONS menu affords access to three test 
functions which can be used for checking the mechanical equipment
systematically and determining the correct or optimum parameter
settings.

     Special functions

SPECIAL FUNCTIONS-SIGNAL TEST

Systematic test 
of the inputs/
outputs

The SIGNAL TEST function provides a straightforward method of
testing all defined digital inputs and outputs. The inputs are read in
continuously and the signal levels displayed in a window. This renders
switch actuations visible.

The defined outputs are displayed in the right-hand part of the 
window. They can be switched using the keyboard.

Fig. 5-19 Signal test            Undefined inputs/outputs are shown using ----.

The following keys are possible:

(UP) (DOWN) Select input or output
(LEFT) (RIGHT) Switch between inputs and outputs 
(PLUS) (MINUS) (SPACE) Switch level of output

Signal test
Speed test
Resonance test
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It may be possible to observe reactions on the machine or other 
external devices when the outputs are switched.

Definition of 
the inputs/ 
outputs

Inputs and outputs must be assigned to physical channels and lines af-
ter installation. This is done using the IODEF.EXE program. There is
no need to define signals which are not required in the current appli-
cation, e.g. limit and reference switches of axis 4 if only 3 axes are
fitted.

i Input and output signals are not available unless they have been
assigned to existing lines on the personal computer.

SPECIAL FUNCTIONS-SPEED TEST

The SPEED TEST special function is used for determining the 
optimum speed settings. A window displays all parameters relevant
for calculating and outputting clock signals.

Fig. 5-20 SPEED TEST function

The parameter boxes can be selected simply using the (UP) and (DOWN)
cursor keys. New values are entered by writing over the old ones.

Testing 
the motor
characteristics

The current settings can be tested by pressing the (F8) key. In this
test movement, the speed and ramps are calculated for the current
motor and the set distance is moved alternately in the positive and ne-
gative direction.

It is easily possible to check the motor characteristics and the 
influence of the individual parameter values on the movements during
the test movement. (ESC) cancels the test movement.
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Optimum
parameters

The optimum values for an axis have been attained when the motor
sets off quickly without step losses, whilst still developing adequate
torque when moving at maximum speed.

Step-by-step 
setting

Step-by-step procedure when testing the motors:

1. Select a relatively large ramp (300 - 500 ms) and approach the 
required maximum speed gradually. Set the distance far enough 
to enable the maximum speed to be reached.

2. Then gradually reduce the ramp time until the motor reaches its 
stall point. Also reduce the distance here again if required.

3. To leave an adequate safety margin, set the ramp time to about 
twice as long and adopt all the values as parameters.

It is essential that this test be performed under realistic conditions, i.e.
the motors must be running under load.

i The on-line help function is not available when the motors are
running.

SPECIAL FUNCTIONS-RESONANCE TEST

Further test 
of the motor
characteristics

The resonance test is a similar function. In this case, the selected mo-
tor performs a specific frequency profile. The initial and final value as
well as the frequency difference for each stage can be defined in the
text boxes. The test movement starts when (F8) is pressed, and ends
either when the target frequency is reached or when (ESC) is pressed
to cancel the test.
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Fig. 5-21 RESONANCE TEST function

Step-by-step test
procedure

Typical procedure in a resonance test:

1. Define the initial and target frequencies as well as the step size. 
Set the ramp as small as possible, ideally at zero.

2. Set the distance long enough to permit you to observe or measure
the motor characteristics well at maximum frequency.

3. Press (F8) to perform the frequency profile and observe the 
motor characteristics.

4. Various measures can be taken to overcome serious resonance 
problems in the drive (e.g. application of a flywheel, controlling 
the motor in half or quarter steps, setting a very steep ramp).

i Resonance problems on motors are not caused by the software;
they are due to the manner in which stepper motors function.

5.2.7.HELP menu

The help menu comprises two items.

    Help

Operation
Index...
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HELP-OPERATION

The HELP-OPERATION function provides a detailed explanation 
about the possible ways of operating PC-Posi. 

It explains the possible ways of using the menu system as well as how
to activate individual functions rapidly using the function keys.

HELP-INDEX...

The HELP-INDEX... function gives access to all available texts in the
help system. A window opens displaying key words to all the topics.
There is also a selection bar.

Fig. 5-22   Help index

5.3. Context-sensitive help system
PC-Posi ships with a context-sensitive help system. This means it is
possible to call up a relevant help text at almost any point in the
program.

Help when 
you need it

Press the (F1) key to activate the help system and press the (ESC) key
to leave it again. The explanatory text appears in a window. You can
scroll through the text using the usual cursor keys (UP), (DOWN),
(PGUP) and (PGDN).
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Fig. 5-23 Context-sensitive help

i The help function is not active when motors are running.
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6. Parameter settings

Parameter values are defined in text boxes in PC-Posi. Depending on
the parameters, these may be whole numbers, sliding point numbers
or specified selection parameters.

Straightforward
input

In order to edit a value, select the corresponding box using the cursor
keys and simply write over the old values. Specified preset parame-
ters appear in menus and can be taken over from there.

The values are automatically corrected in case of a violation of the
permitted limits.

6.1. Automatic parameters

Settings for 
AUTOMATIC 
mode

PC-Posi groups all parameters for AUTOMATIC mode in one 
dialog box.

Fig. 6-1 Automatic parameters

The optimum parameter values for the required speeds can be 
determined using the SPEED TEST special function.
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Maximum speed

Maximum speed This parameter defines the maximum possible speed for each axis in
automatic mode. It is never exceeded, even during interpolated
movements.

The unit for the maximum speed is mm/s. The values are checked and
corrected automatically if the permitted motor frequencies are viola-
ted (10 Hz to 20 kHz).

Ramp time

Ramp length 
can be set
individually

During each motor movement, the speed is increased until it reaches
the maximum speed. At the end, the speed is slowly reduced until the
motor comes to a halt.

The ramp time represents the maximum gradient for acceleration and
braking in AUTOMATIC mode; it is always related to the maximum
speed. In other words, the ramp time specifies the length of time an
axis needs to accelerate from stationary to its maximum speed.

The unit for ramp times is milliseconds.

Fig. 6-2 Speed profile of a motor movement

Accelerating and braking with ramps prevents step losses on the 
motors and permits faster maximum speeds to be achieved.

Automatic after reference movement

When the switch is active, AUTOMATIC mode can only be called up
after all axes have first been moved to their reference positions. 

This is important if you always have to start from a defined position.

S
pe

ed

Ramp time Time

Maximum speed
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External start signal

Start via 
an external 
input signal

This switch activates an external start signal. In AUTOMATIC mode,
processing can no longer be started by pressing the (F3) key. Instead,
a positive signal edge is required at the start input. The external start
signal is also active in the external AUTOMATIC mode because ope-
ration by the keyboard is generally blocked in this case.

An external start signal is only available if it has been assigned to a 
digital input after installation using the IODEF.EXE auxiliary
program.

Start cam monitoring

When start cam monitoring is active, the start signal must be applied
right to the end of the positioning operation. The motors are stopped
and a fault message is generated if the signal goes LOW prior to 
completion of the movement distances. The remaining distances can
be moved with the next start signal.

Start cam monitoring is only possible in conjunction with an external
start signal, not when the start took place using the (F3) key.

Fig. 6-3 Start signal as a pulse or with start cam monitoring

Transition to Teach-in

The possibility of changing directly from AUTOMATIC mode to
TEACH-IN is enabled using this parameter. Changing to TEACH-IN
means it easy to make subsequent corrections to individual program
records and then to continue in fast AUTOMATIC mode.

The transition should always be blocked when the setting up of the
program is finally completed and series production has started.

Positioning time

Start signal w/o
monitoring

Start signal with
monitoring

Time
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Retain processing mode

Setting the 
processing 
mode

In AUTOMATIC mode, PC-Posi is capable of running three different
processing modes: single record, cycle and continuous operation. For
safety reasons, the single record processing mode is usually set when
the system first enters AUTOMATIC mode. However, this parameter
can be used to cause the system to retain the previous processing mo-
de for successive starts in AUTOMATIC mode.

Display

Display during 
AUTOMATIC 
mode

It is possible to switch the display during AUTOMATIC processing
by means of a parameter. Four different displays are possible:

Program display PC-Posi displays the program record-by- 
record and marks the record currently being 
performed with a light coloured bar. A small 
window displays the current axis positions  
and the quantity counter.

Positions The current axis positions are displayed
using large format digits and are updated in
real time, i.e. they continuously change as the 
axis moves.

End positions The axis positions are displayed after each 
record, i.e. only the target position which has
been reached is visible.

Quantity The current quantity and the quantity per hour
are displayed using large format digits. Thus, 
it is easy to see what the production speed is.

These display modes only apply when the program is running in 
AUTOMATIC mode.
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6.2. Parameters for reference movement

Fig. 6-4 Parameters for reference movement

Search and moving clear speed

2 speeds for 
reference 
movement

In reference movement, each axis starts moving at search speed and
searches for the reference switch. The axis is braked when the switch
changes its level, at which point the axis moves in the opposite direc-
tion away from the switch at moving clear speed.

The search and moving clear speeds must be defined in mm/s. The 
values are checked and corrected automatically if the permitted motor
frequencies are violated (10 Hz to 20 kHz).  

Fig. 6-5 Reference movement of an axis

Machine 
reference 
point

The edge of the reference switch defines the reference point for this
axis. A low value should be specified so the movement ends with the
shortest possible ramp when moving clear.

Reference switch

First search for the switch

then move away from the switch

Reference point
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Zero point

These parameters define the zero point as a distance from the machine
reference point. After reference movement, PC-Posi moves each axis
to the specified zero point and only then deletes the position 
counters. This is the starting point for subsequent processing.

Direction of movement

This parameter defines the direction for search movement to the 
reference switch by means of a plus or minus sign. The axis always
moves clear of the switch in the opposite direction.

Sequence of axes

All axes must perform reference movement in a specific sequence.
The sequence of the axes is defined in this box. Any combination of
axes is possible, e.g. 124 or 31.

Axes which do not perform reference movement are simply omitted. 

i Axes which do not perform reference movement are usually feed
or transport axes. They are only ever programmed with relative
distances in the program.

6.3. Parameters for JOG mode

Fig. 6-6   Parameters for JOG mode
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Crawl and rapid speed

These parameters specify the speeds during JOG mode. One single
step is performed with the current motor whenever the cursor keys
are pressed.

Two speeds in 
manual jogging

The motor changes over to continuous movement if the key is pres-
sed for a longer time. It moves at the speeds defined here in this case.
It is possible to change over between rapid and crawl speed at any ti-
me by pressing the (INS) key. The currently active speed is shown in
the status bar.

It makes sense to use rapid speed to traverse long distances, whilst
exact positioning is facilitated with crawl speed and single steps.

Ramp time

The ramp time defines the time for acceleration and braking in 
JOG mode. Each axis requires precisely this time to accelerate from
stationary up to the crawl or rapid speed.

The unit for ramp times is milliseconds.

Changeover time

The changeover time defines the delay for the transition from single
step to continuous movement in JOG mode.

Pressing the cursor keys briefly causes PC-Posi to output single steps
to the motors. If a key is pressed for longer (precisely for this 
changeover time) the motor changes over to continuous movement.
The movement continues until the key is released.

6.4. Machine-specific parameters

Mechanical 
characteristics 
of the machine

Machine-specific parameters are all the settings relating to the mecha-
nical characteristics of the machine and the interface connection to
the PC.
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i In order to prevent damage to the machine and the PC, extreme
care should be taken whenever any of the machine parameters
are set or altered.

Fig. 6-7   Machine-specific parameters

Motor resolution and distance per revolution

Axis resolutions 
can be set
individually

The resolution boxes define the number of motor steps per revolution
and the distance moved in one revolution. It is essential for these va-
lues to be specified accurately in order to enable distances and speeds
to be calculated.

Reverse movement direction

These switches reverse the direction of movement of the individual
motors in all operating modes. In this way, it is simple to adapt the 
direction of rotation to the arrow keys on the keyboard.

Port

Defining clock/
direction output

This is for defining the parallel printer port or the I/O port via which
the clock and direction signals are output for the stepper motors.

PC-Posi automatically recognises the number and addresses of the
printer ports fitted and presents these for selection in a submenu.
When an I/O port is selected, the corresponding port address must be
defined in hexadecimal notation. The clock and direction signals are
then available at the corresponding lines (refer to appendix).
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Number of axes

This parameter defines the number of axes for the current application.

Only defined axes can be provided with parameters and distances
when the program is being input.

i Only 2 axes at most can be defined in the 2-axis version of
PC-Posi.

6.5. Quantity counter

The quantity counter is only operated in AUTOMATIC mode, and
then only in program records in which the appropriate quantity 
counter auxiliary function has been activated.

Fig. 6-8 Parameters for defining the quantity counter

Current quantity

Defining the 
current quantity

The current quantity is normally created automatically. In AUTOMA-
TIC mode, PC-Posi increments or decrements the quantity counter in
each program cycle and displays the current quantity.

It may be necessary to alter this current quantity under certain 
circumstances, e.g. in order to complete a batch which has already
been started.

i The current quantity is automatically saved on disk when AU-
TOMATIC mode is exited. It is then restored when the move-
ment program is loaded again.
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Activation and counting direction

The quantity counter can count upwards or downwards, or it can be
completely switched off. 

The parameter causes a list box to appear from which the appropriate
setting can be selected.

Comparison quantity

Defining the 
target quantity

The comparison quantity is used as the target. Depending on the
counting type of the quantity counter, counting either takes place up-
wards to the counter value or downwards from it.

Upwards counter The counter starts at 0 and is incremented in 
each program cycle. When the comparison 
quantity has been attained, PC-Posi sets the 
ECOUNTEND output (end of quantity) and 
halts any further execution of the program if 
necessary.

Downwards counter PC-Posi starts from the comparison quantity 
and counts downwards. A signal is output 
when the quantity zero is attained.

Multiplier

This number can be set as the multiplier if not one but several pieces
are produced in each program cycle. In this case, this number is added
to or subtracted from the counter in each counting procedure.

Program halt when quantity attained

This switch causes PC-Posi to break off further execution of the 
program when the quantity has been attained.

Another start signal has to be issued in order to continue the program
and restart the quantity counter.
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6.6. PLC parameters

All parameters concerned with processing the PLC program are also
grouped together in a separate window.

Fig. 6-9 PLC parameters

Number of PLC instructions per cycle

This parameter specifies how many PLC instructions or operations
should be processed per cycle. In most cases, the entire PLC program
is run through once in each cycle. 

Processing a 
large PLC 
program in 
several cycles

However, in the case of a very extensive PLC program with, for ex-
ample, several thousand instructions, processing the entire program
may occasionally lead to small delays in the movements. This results
in irregular intervals between the records. In this case, this parameter
can be used to instruct PC-Posi to process only a specific number of
PLC instructions and only continue with the rest of the program in
the next cycle. In this way, processing of the entire PLC program is
spread over several cycles.

Obviously, the number and the processing time depend on the type of
computer being used. Typical values are 500 to 1000 operations; the
value 0 indicates that the entire PLC program should be performed
every cycle.

PLC activation

There are three possibilities for activating the software PLC:

Inactive The PLC does not run at all

Automatic The PLC only runs in AUTOMATIC mode

Movement functions The PLC runs in all operating modes, i.e. 
during JOG, REFERENCE MOVE and 
TEACH-IN as well as AUTOMATIC

Parameters

89



PLC messages

Text messages 
from the PLC

The software PLC is capable of outputting messages in the help bar
by activating a specific data word. Up to 100 different text messages
are possible. These are created using the editor which is activated by
selecting this menu entry.

Whenever one of these messages is to be output, the PLC has to write
the appropriate number (1 to 100) into the defined data word. The
current message is cancelled again when the value in the data word 
is 0.

The data word address is defined by another parameter.

Data word for PLC messages

This parameter defines the data word which PC-Posi observes. The
corresponding text message is output depending on its current value.

6.7. Other parameters

Password protec-
tion for programs
and parameters

PC-Posi can protect programs and parameters against unauthorised
access by means of a password. Once a password has been defined
and activated, this password has to be entered every time parameter
windows are called up or every time an attempt is made to edit move-
ment or PLC programs.

The required function is enabled provided the entry is correct; 
otherwise, access is refused.

Fig. 6-10   Other parameters, password definition
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Password active

The YES/NO parameter activates or deactivates the defined 
password. A password always has to be defined in order for the 
password function to be active.

Define password

PC-Posi opens a text box which enables a password to be defined. All
letters and numbers are permitted. Asterisks are displayed instead of
the password when it is being entered. The password is stored in 
encoded format.

i Never lose the password. Make sure it is not accessible to unau-
thorised personnel.

Period of validity

The length of time during which a password remains valid after it has
been entered correctly can be defined using another parameter. For
example, if 5 minutes are set, all protected functions can be activated
and used for this amount of time after the correct password has been
entered. The password does not have to be re-entered until this time
has elapsed.
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7. External operation

7.1. Operation with external inputs and outputs

Controlling the 
machine by 
external inputs

In addition to the operating options described above involving the
keyboard and drop-down menus, it is also possible to control PC-
Posi totally using digital inputs. This is principally required when
integration into a complex production system or production line is to
take place.

The required application must be commissioned once, i.e. all parame-
ters and other settings have to be defined and saved. Following this,
operation can be undertaken exclusively using the external inputs, e.g.
from a higher-level master computer or a PLC, or alternatively using
switches on a control desk.

Changeover 
via one input

The only means of activating external operation is using the EKEY-
LOCK input (block keyboard). The PC keyboard is blocked for all
further entries if this input changes its level to HIGH. The external
JOG mode is active.

7.1.1.JOG operating mode

Manual movement
of individual axes
via inputs

PC-Posi changes to the external JOG mode as soon as the keyboard
is blocked by the EKEYLOCK input. All axis positions are visible and
the active axis can be moved using other signal inputs.
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The two inputs EX12 and EX13 select the active axis. The following
interrelations apply:

Inputs Signal level
 EX12 LOW HIGH LOW HIGH
 EX13 LOW LOW HIGH HIGH

Selected axis 1 2 3 4

Axis selection 
via two inputs

The active axis can be moved in both directions using the EPLUS and
EMINUS inputs. A brief signal pulse performs a single step whereas a
continuous HIGH level induces continuous movement. The EJOG-
RAPID input switches between the fast and slow jog speeds.

7.1.2.REFERENCE MOVE operating mode

One input 
initiates reference
movement

External reference movement is initiated by a signal at the EREFE-
RENCE input; all axes perform reference movement in the defined se-
quence. The EREFERENCE input must maintain HIGH level during
the entire reference movement, otherwise the process is cancelled and
a fault message generated.

The AREFERENCE output remains active when reference movement
is in progress, i.e. it adopts the HIGH level. 

i It is not possible to perform reference movement on individual
axes during external operation.

7.1.3.AUTOMATIC operating mode

AUTOMATIC 
mode controlled
externally

A HIGH level at the EAUTOMATIC input causes the system to change
over to external AUTOMATIC mode. In the same way as for internal
AUTOMATIC mode (controlled using the keyboard), PC-Posi dis-
plays the selected data such as the program or the axis positions. The
current program can be processed in either cycle or continuous mode
by means of a signal at the ESTART input. The EAUTOCONT input
switches over between cycle and continuous mode.

External operation
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The level of the AAUTOMATIC output remains HIGH for as long as
AUTOMATIC mode is active. The treatment of the quantity counter,
the screen display, the ESTOP input and the limit switches is the same
as in internal AUTOMATIC mode.

Pulse start or 
start cam

The start signal is evaluated as a brief start cam or a start cam depen-
ding on the parameter. When start cam monitoring is active, the
ESTART input must remain at HIGH level throughout the entire posi-
tioning time. PC-Posi stops all running motors and displays a fault
message if the signal changes to LOW before the positioning opera-
tion has come to an end. A brief pulse at the start input is sufficient if
start cam monitoring is inactive.

Fig. 7-1   Difference between pulse start and start cam

7.2. Description of all predefined inputs/outputs

PC-Posi can administer up to 256 inputs (E0 to E255) and 256 out-
puts (A0 to A255). The integrated software PLC can access all in-
puts/outputs. PC-Posi utilises a few predefined inputs and outputs for
processing the movement programs and controlling the various opera-
ting modes. These inputs and outputs are described in detail below.
The names of all inputs start with E..., the names of the outputs with
A...

7.2.1.Predefined inputs

ESTART   (Digital input E255)

A signal at the ESTART input starts processing of the current pro-
gram. Either only a brief pulse or a continuous signal is required, de-
pending on the parameter setting.

Pulse start

Start cam

Positioning

Output AACTIVE

Time
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ESTOP    (E254)

A HIGH level at the stop signal stops all motors and generates a fault
message. Movement cannot continue until the stop signal is with-
drawn and the fault has been acknowledged. The stop signal should
be configured as an NC contact for safety reasons.

EPLUS   (E253)
EMINUS   (E252)

In the external JOG mode, the EPLUS and EMINUS signals cause 
PC-Posi to move the current axis in the positive or negative direction.
A brief signal pulse initiates single steps whereas a permanent signal
causes the axis to move continuously at the selected speed.

EX12   (E251)
EX13   (E250)

In the external JOG mode, these two signals select the current axis.
One of axes 1 to 4 is selected depending on the interrelations. The
axis is marked in colour on the screen. 

EQUITT   (E249)

The EQUITT input is used for acknowledging a fault status. The
AREADY output goes LOW in fault situations and the corresponding
fault message appears in a window. The AREADY output does not go
back HIGH until the fault has been corrected and acknowledged, after
which the message disappears.

ELIMP1-4   (E245-E248)
ELIMM1-4   (E240-E243)

The limit switches at the positive and negative ends of the axis stop
ongoing movements immediately. PC-Posi then loses the axis posi-
tions and reference movement must be performed before any further
actions can be taken. It is only possible to move away from the active
limit switch in JOG mode. Limit switches should be configured as NC
contacts for safety reasons.

External operation
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EREF1-4   (E236-E239)

The EREF1-4 inputs define the reference switches for all axes. During
reference movement, PC-Posi moves all axes to these switches in a
targeted manner, and thereby defines the reference point of the
machine.

EJOGRAPID   (E235)

In JOG mode, the level at the EJOGRAPID input signal causes the
speed to be switched between rapid and crawl speed. The changeover
affects all axes, i.e. if a different axis is subsequently selected, it is also
moved with the set speed.

EREFERENCE   (E234)

A sustained EREFERENCE signal causes all axes to be moved to their
reference points in the defined sequence. The AREFERENCE output
signal is set during the reference movement.

EAUTOMATIC   (E233)

A positive EAUTOMATIC signal causes PC-Posi to change to AUTO-
MATIC mode and remain in this mode until the signal once again
goes LOW. The AAUTOMATIC output signal is set during AUTOMA-
TIC mode.

EAUTOCONT   (E232)

In the external AUTOMATIC mode, this signal can be used to change
over between cycle and continuous mode. Single record mode can on-
ly be achieved by programming the Program halt auxiliary function in
the records.

EKEYLOCK   (E231)

A HIGH level at the EKEYLOCK input switches to the external opera-
ting modes and blocks further operation of the keyboard. PC-Posi
then automatically enters the external JOG mode and can be changed
over to the other operating modes using the EREFERENCE and EAU-
TOMATIC inputs.
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7.2.2.Predefined outputs

AREADY   (A255)

The AREADY output is always active whenever PC-Posi can be ope-
rated and there are no fault situations. The output goes LOW in case
of a fault and does not go back HIGH until the fault has been correc-
ted and acknowledged.

APROGEND   (A254)

PC-Posi outputs this signal every time the end of the program is re-
ached during processing of the program in AUTOMATIC mode. It
goes active at the end of the last program record.

ACOUNTEND   (A253)

PC-Posi outputs the ACOUNTEND signal (end of quantity) for the du-
ration of a program cycle when the set comparison quantity has been
attained. Further processing of the program may be stopped as well.

AAUTOMATIC   (A252)

PC-Posi indicates that AUTOMATIC mode is active by means of a
HIGH level at this output.

AACTIVE   (A251)

The AACTIVE output is always HIGH when one or more axes are mo-
ving. The signal is LOW when the machine is at a standstill. This can
be used, for example, to increase or reduce current consumption at
the stepper motor output drivers.

ABOOST   (A250)

The ABOOST signal is only ever active during movement along
ramps. Many stepper motor output drivers offer the opportunity of in-
creasing the current briefly. A large amount of torque is required, par-
ticularly when moving in ramps. This torque can be generated using
this signal and the boost function of the output driver.
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Fig. 7-2   Signal profile of AACTIVE and ABOOST

AREFERENCE   (A249)

PC-Posi indicates that all axes are performing reference movement by
means of a HIGH level at this output.

APROGOUT1-8   (A237-A244)

Programmable outputs can be set in any combination in the individual
program records. These outputs are assigned to the APROGOUT1-8
signals. This means it is possible to control the switching and activa-
tion of external components by means of the program.

Motor moves
with ramps

ABOOST

AACTIVE

Time
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8. Allocation of inputs/outputs

8.1. Overview

Allocation of 
logical signals 
to lines

Although PC-Posi can interrogate and switch the digital inputs and
outputs, it does not initially know where the individual sensors and
lines are connected. It is possible to use either standard interfaces or
additional digital I/O cards in order to utilise these inputs/outputs on
the personal computer. PC plug-in cards of this type with various le-
vels of complexity can be obtained on the market in differing price
ranges.

The IODEF.EXE program is for defining the allocation of PC-Posi
inputs/outputs using the interfaces and lines of the personal computer.

8.2. Performing the allocation

Input and output channels are always organised in the same way in
the PC. It is possible to address 8 lines or one byte via each channel
or port address. These addresses are specified in hexadecimal notation
and are usually to be found in the range from 0h to 3FFh. One signal
can be assigned to each line. 

Consequently, it is necessary to specify the channel and the line 
within the channel in order to define an input or an output in PC-Posi.
A further switch also permits the line to be inverted, i.e. its switching
characteristics are reversed.

Definitions 
in the 
PCPOSI.IO file

The allocation of the inputs/outputs of PC-Posi to the connections on
the computer is stored in a table in the PCPOSI.IO file. This file is ea-
sy to create using the IODEF.EXE auxiliary program and is read in
by PC-Posi every time the program starts.
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8.3. Launching and operating IODEF.EXE

The IODEF.EXE auxiliary program is copied onto the hard disc with
the other files when the program is installed from the original disket-
tes. It must be located in the same subdirectory as PC-Posi. 

It is called up from the DOS command line as follows:

IODEF  [-m]  (ENTER)

Switches: -m Monochrome display 

Fig. 8-1   IODEF.EXE auxiliary program

IODEF.EXE 
user interface

The IODEF screen is divided into several areas. The active keys are
listed in the bottom two lines. The working area is split into three
windows.

In the first window, IODEF displays all parallel and serial ports on the
computer which it can find, together with their addresses. These are
important if PC-Posi is to use inputs and outputs on standard ports.
Each parallel port offers three channels; their addresses are displayed
one after the other. The first and the third channels are outputs and
the second channel contains input lines.

Representation 
of all inputs or
outputs

The second window either displays all possible inputs or the outputs
together with their names and current allocations. The right-hand
window displays 64 possible channels with their allocated addresses
and the line states. The channels are read in constantly and the current
line states are displayed as dot patterns. A small dot indicates that the
corresponding line is LOW and a large dot indicates that the level of
the line in question is HIGH.

Allocation of inputs/outputs
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The cursor is visible as a bright bar. It can be moved to a specific box
using the normal keys. It is possible to make changes in the allocation
boxes of the inputs and outputs or when allocating the channel
addresses.

Assignment 
of keys

The following keys are active in IODEF:

(Cursorkeys) Move the cursor bar to a specific box which 
(TAB)(shift-TAB) can be edited
(F1) Display a help text
(F2) Save the current settings in the PCPOSI.IO 

file
(F3) Switch between inputs and outputs
(F4) Change to defining the initialisation 

instructions and activating the watchdog
(PLUS)(MINUS) Change the value marked with the cursor bar 
and (SPACE)
(Y)(N)(H)(L) Change the YES/NO and HIGH/LOW boxes
(F10)(alt-X) Exit IODEF.EXE

Example
Connect a switch to pin 10 of a parallel port. When doing this, you
can use a NO contact to short-circuit pin 10 and the signal ground
on pin 25. Determine the channel address of the port used, as
shown in the left-hand window, e.g. LPT1 : 379h (inputs in the se-
cond channel). In the right-hand window, assign this address to
one of the 64 channels. If you now operate the switch, you can see
from the dot pattern exactly which line is changing.

All you need to do in order to define this switch as the reference
switch for axis 1 is to enter the channel number and the line num-
ber 0 – 7 you have found into the appropriate boxes for input
EREF1 in window 2.

8.4. Defining inputs

PC-Posi recognises various input signals which can be used in any re-
quired combination. Unassigned inputs always produce a LOW 
level when the program is running, and are consequently inactive. For
example, if a limit switch has not been connected and defined, PC-
Posi will never be able to recognise it as active.

All predefined inputs and outputs have been described in detail in a
previous chapter.

Allocation of inputs/outputs
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i It is essential for some inputs to be implemented as NC contacts,
e.g. the stop input or the limit switches. The advantage of this is
that an active signal is detected if the power supply fails or if the
line is interrupted.

All inputs required for the application must be assigned a channel
number and a line number, otherwise PC-Posi does not recognise
them.

8.5. Defining outputs

The outputs for the clock and direction signals of the four stepper
motors are either connected to a parallel port LPT1 to LPT4 or to a
freely selectable port address (see Connector pin assignment in the
Appendix). If other outputs are required, these must be assigned to
specific channels and lines in the same way as for the input signals.

i Outputs have an undefined status during the boot procedure.
PC-Posi cannot check the outputs until it has been started suc-
cessfully. Please bear this point in mind when connecting exter-
nal components.

8.6. Initialisation of supplementary cards or the watchdog

Instructions for 
activating supple-
mentary cards

PC-Posi can address certain auxiliary hardware components once on-
ly or in cycles. The IODEF.EXE program gives you an opportunity
to define any required combinations using byte-by-byte IN and OUT
instructions.

Pressing the (F4) function key calls up a window in which four diffe-
rent areas are marked. It is possible to define several instructions in
each area. These can be performed at different times. For example, if
a digital I/O card must be initialised prior to use, this can be defined in
the [init] area of this window.

Allocation of inputs/outputs
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Fig. 8-2   Defining instructions sequences for initialisation and watchdog

The four areas are:

[init] Instructions are carried out once when the program 
starts

[cycle] Instructions are carried out during each PLC 
processing cycle, i.e. at intervals of only a few 
milliseconds

[watchdog1] Instructions in areas 1 and 2 are carried out alternately
[watchdog2] during each PLC cycle; this also happens at intervals 

of only a few milliseconds

[end] Defines the end of the instruction sequences

Example
A digital I/O card must be activated prior to use by a write access
at port address 103h.

The watchdog used must be triggered by a continuous read access
at port address 443h, otherwise the hardware is reset.

The required instruction sequences have the following structure:

[init]
out 103h,ffh
[cycle]
[watchdog1]
in 443h
[watchdog2]
[end]

Allocation of inputs/outputs
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8.7. Example for defining inputs/outputs

In a three-axis application, both parallel ports of the computer
should be used for the following inputs and outputs:

Clock/direction signals for 3 axes

ECOUNTEND signal

3 programmable outputs APROGOUT6-8

AREADY and AACTIVE outputs

Positive and negative limit switches for axes 2 and 3

Reference switch for axis 2 

ESTART start signal and ESTOP stop signal

3 other inputs and 2 outputs for the PLC program

Axis 3 should move to the negative limit switch during reference mo-
vement. No separate reference switch is required for this.

LPT1 is defined in the PC-Posi parameters for outputting the clock
and direction signals. Each parallel port has 5 input lines, namely pins
10, 11, 12, 13 and 15. This means the inputs we require can be defi-
ned without any difficulty. There is space for 4 further outputs on
LPT1 and the other outputs can be placed on LPT2.

The input and output lines are connected as follows:

Connecting the Direction axis 1 LPT1:Pin 2* ELIMM2 LPT1:Pin 10
lines Clock axis 1 LPT1:Pin 3* ELIMP2 LPT1:Pin 11

Direction axis 2 LPT1:Pin 4* ELIMM3 LPT1:Pin 12
Clock axis 2 LPT1:Pin 5* ELIMP3 LPT1:Pin 13
Direction axis 3 LPT1:Pin 6* EREF2 LPT1:Pin 15
Clock axis 3 LPT1:Pin 7* ESTART LPT2:Pin 10
AREADY LPT1:Pin 1 ESTOP LPT2:Pin 11
AACTIVE LPT1:Pin 17 E0 LPT2:Pin 12
AAUTOMATIC LPT1:Pin 14 E1 LPT2:Pin 13
ACOUNTEND LPT1:Pin 16 E2 LPT2:Pin 15
APROGOUT6 LPT2:Pin 2
APROGOUT7 LPT2:Pin 3 * The clock/direction si-

gnals are pre-assigned with
the printer port selection
and do not have to be
defined.

APROGOUT8 LPT2:Pin 4
A0 LPT2:Pin 5
A1 LPT2:Pin 6
A2 LPT2:Pin 7

Allocation of inputs/outputs
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All inputs and outputs can now be set correctly using the 
ODEF.EXE program in a step-by-step procedure:

Determine 
channel 
address

The channel addresses for both parallel
ports being used are determined from
the left-hand window. For each port,
the first and third channels are output
lines and the second channel is for input
lines.

Allocate 
channels

Addresses now have to be allocated to
the channels in the right-hand window.
We require the second output channel
from LPT1 and the first output channel
from LPT2. We also require the input
channels from both LPT ports.

Determine 
lines

Immediately after allocation, the current
signal states are displayed as dot pat-
terns. Actuating the ELIMM2 limit
switch immediately shows us which line
alters its state.

Allocate 
inputs

All lines checked in this manner are now
allocated to the PC-Posi inputs. To do
this, set the channel number and line
number for each required input in the
central window. The channel number
and line number are displayed in the
right-hand window. The current line
status is then also displayed in this win-
dow by HIGH/LOW.

When defining inputs, it is essential to
obey a few ground rules. Limit switches
and the stop input should be NC con-
tacts so they are registered as ACTIVE
in case of a line break. It is easy to set
the evaluation logic of the inputs using
the inversion switch.
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Defining 
inputs 
complete

The definition of inputs is complete on-
ce all switches are in their initial condi-
tion and the levels in the second win-
dow show the LOW state. PC-Posi on-
ly registers that the input is inactive if
its state is LOW. This can be achieved
by changing over the inversion switch.

Please note the identical definition of li-
mit switch ELIMM3 using the reference
switch for axis 3. This makes is possible
for reference movement to take place to
the limit switch.

Defining 
outputs

The outputs should be defined in the sa-
me way. First enter the channel and line
numbers and then test them by output-
ting different signal levels. The defini-
tion is complete when all levels are
LOW in the window and all lines are al-
so at 0 V. It is easy to check the line
states using connected LEDs.

Save the 
definition

All that remains is to save the comple-
ted definition by pressing the (F2) key.
The definition is then available to PC-
Posi as a table in the PCPOSI.IO file.

i Following this, please use the SPECIAL FUNCTIONS-SIGNAL
TEST function in PC-Posi to check that all inputs and outputs
are being recognised as required.

Digital I/O 
card instead 
of standard
interface

The procedure when using a digital I/O plug-in card is basically the
same. However, the channel addresses are in a different address ran-
ge. This range should be determined using the documentation provi-
ded with the card. The allocation of these addresses to the channels
and further testing is undertaken in the same way as this example.
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