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Entering variables
Entering velocity
EPAS
Error Code 7-Segment Display
Error acknowledge
Error codes
Error elimination
Error message
Excessive Positioning Time
Extension
External 24-V-DC-supply
External in-/outputs

F-Vxx
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PO, Pl. P2
P3, P4, PS, P6
P7, P8
P9, P1O, Ph
P12, P13
P14, P15, P16, P17, P18
P19, P20
P21, P22
P23
P24
P25
P26
P27, P28
P29
P30, P31, P32
P33, P34, P35, P36
PA (Absolute positioning)
PAR (Selecting parameter-mode)
Parallel interface Xl

Parameter mode
Parameter at a glance
Parameter Limits
PC
Permitted deviation error out
of bounds
Permitted position error
Pgmnr
PGM-program list
PLC
Plus/Minus
POS (-itioning command)
PosF (Position ~‚window“;
permitted position error)
Position feedback

Position feedback observes
na movement
Positioning with change-over
of velocity
Power consumption
PROG (-ramming mode)
Program not present
Program register
Program memory full
Proportional plus Integral
controller
Protection PT-1
Protection SX-1
PT-1 interface
PTP (Touch probe)
Pulse multiplying
Pulses per revolution
Push ba~ on Resolution

7/4
7/5
7/7
7/8
7/9
7/10
7/12
7/16
7/17
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7/19
7/20
7/21
7/22
7/23
7/25
8/6 - 8
3/8
3/1-2,4/2
514
3/6, 7/1
7/1
7/32
3/1, 4/2
7/32

Ratings PT-1
Ratings SX-1
Reactive bad
Ready for work
Reasonableness check
Reduction gear
Rat N (Setting of reference
necessary)
Ref P (Selecting the procedure
for finding the reference mark)
Rat V (Vebocity tor driving to the
reference mark)
Reference pulse
Reference shift/Offset
Reterence switch
Reference switch not found
Relative positioning PR
Relay coils
Remote

Reset
RS422/485
RXD

7/16
7/4
8/25-29
4/1
3/9
3/8
7/16,9/1
9/2
5/13-14,
9/1
9/3

8/7

3/2,3/11
3/8
9/2
3/2
9/2
7/18

3/11
3/2
3/11,5/12
8/19
5/20
7/4
7/4
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Switch points (KP1, KP2)
SAVE

Scanning rate
Sealed keyboard
Selecting a statement
Selecting deceleration
Selecting mode of operation
Selecting program-number
Sensibility of controller
Sensibility of the servo
amplilie r
Sequential program f 10w
Serial I/O
Serial Interface X3
Servo amplifier
Servo Power On
SET (variables, counters,
outputs, flags, labels)
Set value of position
Setting the baudrate
Setting the NC Ready
Setting the servo-enable
Shielding
Shielding tor analog input
Sign of position feedback
Sign of servo-output
Sine-squared Acceleration
Single-step
Software end switches
Solenoid valve
Special keys
Speed (Maximum ..)

Stackovertlow
Stackundertlow
Start
Start sequence f 10w
Start single-step
Starting a program
Starting reference procedure
Start up procedures
Start up structure
Status
Sto p

Stop sequence f 10w
Stop single-step
Stop switch
Storage temperature PT-1
Sto rage temperature SX-1
Structure of programs

7/12, 7/15
3/8,
8/25-27
7/5
3/5
3/8
8/10
5/4, 5/7
4/2
7/3
7/5

4/2, 6/2
3/1
3/5, 5/12
3/1
5/11
3/8, 8/10,
8/11,8/13
7/11
5/19
5/20
5/20
5/26
5/26
7,9
7,9
7/21
4,2, 6/2
7/8
5/26
3/5, 3/9
7/3
9/2
9/2
3/8,3/10
6/4, 6/7
6/7
8/3
8/9
6i 1
6i 1
~11
3/8, 3/10,
8/8
6/4, 6/7
6/7
El/i
Elli 1
3/2
8/1

Structuring commands
Subroutine
Supply tor length-measuring-
system
Supply tor SX-1
Supply tor PT-1
Switch S3
Switch setting
SX-1 not enabled
SYNC extern

T (Scanning rate)
Tcont
Tmax
T-out (Time-out)
Tapping mode
TEACH
Terminal PT-1
Termination of program-entering
Test Mode
Tool offset compensation
(Wzk +; Wzk -)

Tracking
Transfer of programs (SAVE,
LOAD)
Transfer unit (Application
example)
TXD
TXT

Units per revolution (Umdre)
User keys

VAR (-iable)

VEL (-ocity)
Velocity too high
Velocity gain

Velocity out of bounds
Ventilation

2/5

Lenze

8/2
8/1
3/3

3/2
3/11
5/18
5/18
9/1
5/5

7/5
7/3
7/3
7/17
4/2
3/8, 8/30
3/4
8/27
6/2, 6/3
7/10

9/2
3/8

10/3
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WAIT

Watchdog
Weight PT-1
Weight SX-1
Working temperature PT-1
Working temperature SX-1

Xl

X2

X3

X4

3/8, 8/2,
8/10
3/1
3/11
3/2
3/11
3/2

3/1-2,
5/4, 5/7
3/1-3,
5/6, 5/9
3/1,3/3,
4/2, 5/12,
3/1, 3/3,
5/13

2/6

Lenze



Lenze



3. General Information

3.0 Introduction
The SX-1 Positioning System allows the precise positioning of workpiece, tool or material,
with optimum control of speed and acceleration. Multi-axis Systems may be configured
using a personal computer, by interconnecting SX-1 units using the I/O facilities built in.
Alternatively, axes may be co-ordinated by using a Programmable Logic Gontroller (PLC).

4 lncremental or Absolute

Encoder

5 Motor

6 Gearbox or Coupling

7 Drive Shaft

8 Workpiece, Tool
or Material

3/0

Axis Controller SX-1, with
interface connectors X1-X4
(See chpt. 3.1.1)
Terminal PT-1,

PC

3 Servo Controller

EZD~
DDDDDD
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3-3.1.1

3.1 Positioning System SX-1
3.1.1 Layout of the SX-1

Mountlng holes
Metal case
Ventilation louvres
Status single
character display of
mode and error codes

5 Reset: resets the controller 7

6 Ax.Nr: defines axis number.
Updated by Power On or
Reset

LED Green: b.s. Bus
select
LED Red: w.d.: Watch
Dog (error)
llluminated upon internal
faults

8 Feedback/inc
Feedback/abs
Measuring System
Connector X4 for lncre-
mental or Absolute/Serial
Encoder

9 SerIal I/O terminal:
Serial (Data) Connector
X3 for Programming
Terminat/Controller or for
Host Computer or PLC

10 Drlve Control: Controller
Connector X2 for Servo
Reference signal and
end-of-travel and refe-
rence switches

11 lnput/Output: Parallel
Interface Connector Xl
for...

12 MaIn Power Supply
Connectlon (under-
neath)

3/1

1
2
3
4

1

2

12
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3.1.2 Technical Data for the SX-1
Weight 3,5 kg
Environmental Temperature
- Operating 0 0 450

(Up to 55 0C with forced ventilation)
- Storage -20 0 +70 0C
Humidity 10 ... 90% relative humidity, non-condensing

Supply AG 110/220V, +10%, -15%; 50/60 Hz
Power Consumption 30 VA
Protection IP 20

Processor Motorola 6809
Program Storage EEPROM 8 kByte
Largest Single Program 2000 Byte

Interface Connections

Gontroller Interface X2

Option:

lnputs and Outputs using external 24 V DC supply

12 inputs with opto-isolation; 5 ms time constant;
5 inputs are user-programmable
4 inputs used to select operating mode (encoded).

Software Version 4.XX
8 inputs used lto select operating mode (non-enco-

ded). Software Version 5.XX
Input current 5 mA per input

11 outputs in total
9 opto-isolated; short circuit protected; maximum bad

100 mA
8 of which are user-programmable,
1 dedicated to „Drive in Position“

±10Vinto 10 k=2minimum with 13 bit D/A convertor
Resolution 2.5 mV approx;

2 relay contact outputs for „Fault“ and „Drive Enable‘~
1 max 100 mA

4 opto-isolated inputs with 1 ms time constant for
„Enable NC System“ and „Cancel Fault“.
End-of-Travel Limit Switches + and - (or Right and
Left)
Reference (Home) Position Switch

Analog Override - 0 to 10 V corresponds to a Speed
Overnde oi 0-125 %

-~ 3/2
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Serial Interface X3 RS 422 link for Program Input and parameter entry
from PT-1 or for DNC up to 64 SX-1 may be operated
on this bus

Measuring System Interface X4
Incremental Encoder Interface with complementary
inputs
Supply provided 5 V at 200 mA maximum.
Maximum frequency 200 kHz.
Alternatively: Absolute Encoder Interface with SSI
protocol, with supply of 18V at 400 mA maximum

Option s

EA-4 l6lnputs Tin3ms lin=5mA
16 Outputs 8 Outputs 100 mA max.

8 Outputs 1 A 50 % Duty Cycle
Addressing: up to 6 EA-4 cards per SX-1 Position Gon-
trolle r
An external supply is required for Inputs and Outputs
24 V d.c. (20-33 V)

Output Gurrent Inom = 5 A

—__-_____ 3/3
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3.2

3.2 User Terminal PT-1
The terminal has several functions:

• Parameter Mode: entering, changing and displaying Parameters describing drive and
machine dynamics

• Program Mode: entering, changing and de-bugging the program for motion and logic
control of the sequence

• Jog Mode: moving the axis in the „manual-remote“ mode (continuous, incremental

and programmed distance joggi ng)

• Homing: starting the „homing“ sequence in „manual-remote“ mode

• Auto Mode: operating in the automatic mode, i. e. to start and stop a selected pro-
g ram
There are two Automatic Modes:
E.S. = Single Step. One instruction at a time e. g. for test purposes
F.S. = Consecutive . Continuous operation of the program e. g. from start to end
While the program is running, the PT-1 displays the current axis number, Actual
Position, „Following Error“, and current Program Number.

• Test Mode: enables movement of the drives without position feedback

• Control Mode: set outputs, read inputs for start-up and test functions

The PT-1 Terminal is normally supplied with power trum the SX-1 connection. However,
it may be operated „ofiline“ from a 24 V DC supply (see Chapter 5.3.3)

3/4 — -______ ____
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3.2.1

3.2.1 Layout of the PT-1

PT-

•
•

je

5L]555[]55
5L]555555

2 453

555
555
555
555
555

6 la

Rear View (Reduced Seale)

7 8

1 Membrane front panel

ha Metalcase

2 LCDDisplay - 4 Lines and
16 Columns

3 Function Keyboard.
Most keys have two
functions.

4 LED„Power On‘. Ready
tor operation

5 LED Mode display:
MANUAL
AUTOMATIC
PROGRAM
PARAMETER

6 Numeric Keyboard, with
additional special keys

7 Connectorforthe
serial link to the SX-h
Controller

3/5

1
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3.2.2 —__——_______

~~1
Operating mode

Working Area

The display is of 4 Lines by 16 Columns:
Line 1: Operating mode
Lines 2-4: Working Area, i. e. Input of Program lnstructions, Parameter Data, Variable

values, Actual Position display, etc.

Example of Display

Mode

____ Gurrent Axis Number

Actual
Position

3/6

3.22 Display

ANUAL-EXT ___ AOO _

Act Pos 67.5~O
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3.2.3 ~

3.2.3 Keyboard
The PT-1 has a Membrane Keyboard with two areas: a Function keyboard and a Nume-
ric keyboard with additional special keys.

The Function Keyboard
The keyboard legend can be changed by inserting an „Underlay“ in the slot a the lett of the
keyboard.

PT-1

•~•um

Operator‘s Keyboard tor Programming and Parameter Entry

3/7

Lanze
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3.2.3

Most of the keys have two functions, which are selected according to the operating mode
selected. The legend above the keys relates to Program Mode.

Code Mnemonic Meani ng

Position
Jump
If
Wait
Set
Velocity
Acceleration
Deceleration
Home
Label
Begin
End
Text
Next
Manual
Automatic
Program
Variable
Parameter
Key
Mnemonic
Insert
Delete
Find

Block
Start
Stop
Save

Load

Teach

Axis
Arrow keys

Absolute or Relative positioning
Jump to a label
Conditional instruction
Wait for time or condition
Set output, flag, counter or variable
Select speed
Select acceleration
Select deceleration
Initiate selected Homing sequence
Jump destination label
Start of Program or Sub-Routine
End of Program or Sub-Routine
Define text for display during program
Select the next instruction within a group
Manual mode
Automatic mode
Select Programming mode
Select Variable entry mode
Select Parameter mode
Enterthe key number
Meani ng
Insert an instruction line
Delete an instruction line
Find a Parameter number or lnstruction num-
ber
Selecl a Block of instructions
Start program execution
Stop program execution
Save program or parameters from
PT-1 to SX-1
Load program or parameters from
SX-1 to PT-1
The release of the changeable desired posi -

tions and the transfer in the program
Display change-over from actual positions to
following error
Gurrent Axis Number
1) The relaying on following or preceding
program line/parameter line
2) Manual operation of axis to the left or to the
right

3/8 ___ ______

POS
JMP
IF
WAIT
SET
VEL
ACC
DEC
HOME
LAB
BEG
END
TP
NEXT
MAN
AUTO
PROG
VAR
PAR
KEY
CODE
INS
DEL
FIND

BLOCK
START
STOP
SAVE

LOAD

TEACH

AXIS

Lanze



3.2.3 -Y -____ _

Meaning

Numeric keys. In some modes these have special meanings
Plus/Minus (or direction)
„Glear Entry“ or „Correct Error“: if pressed before ENTER, the
entry is discarded
Prepares tor data/text entry, or moves the cursor
The instruction or data is entered into memory

___ ____ — —--—--- 3/9

The Numeric and Special Keyboard

Code

0.9
+1-
GE

MODE
ENTER
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3.2.3

The User Keyboard „Underlay“

Symbol Mean Ing

Manual Mode

Automatic Mode

Select

__________________ v

Select

Remote

Variable Data Entry

Key Code Number

Reference (Home)

Start

Stop

— —— Manual-Remote

Auto-Remote

3/10

11

M

ii

I~I
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3~2.4 Technical Data for the PT-1

Weight
Environmental Temperature
- Operating
- Storage

Humidity

Supply
Protection

Processor

Memory

Display

Keyboard

Interface

1 kg

0 0 ~45 0C
-20 ~- +70 0C

10- 90% relative humidity, non-condensing

AC/DC 16 V/360 mA -36 V/100 mA (from SX-1)
Front Panel IP 65
Case IP 20

Motorola 6809

8 kByte Battery (Nickel-Cadmium) maintained RAM tor

Program and Parameter storage

4 Lines by 16 Columns LCD Alpha-Numeric Display

5 LEDs for display of mode

15 keys tor Numeric and speelal functions

16 keys tor operating mode seleetion and programming

RE; 485 (422) for connection of up to 64 SX-1

3/11 —____ __ ___ ________
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4.

4. SX-1 Operating Modes - Over View
(For detailed information, refer to Chapter 6 „General Operation“)

The SX-1 has different operating modes for starting the axis control, verifying program-

ming, and diagnosing and correcting errors.

There are three ways of operating the SX-1:

• Remote Controller (e. g. from PT-1 or PC)
• Manual-External (e. g. from switches)
• Manual-Automatic (e. g. from PLC)

1. Manual-Re mote
2. Auto-Remote

PLC

4/1

Manual Control

E8 Switches

Automatic Control

Lanze



4.1-4.3

4.1 Remote Control
In the Remote modes, the control signais are provided via the Serial Interface Connector
X3. You may use either the PT-1 Terminal, or a Host Computer (either an Industrial
Computer or a PC). There are extra instruetions tor DNC Operation.

There are two modes of Remote Operation: „Manual-Remote“ and „Auto-Remote“

4.1 .1 Manual-Remote (see chpt. 4.4, page 4/3)
In this mode, manual control is possible with the following facilities:
• Jog in both direetions at two speeds (defined by Parameters 7 and 8)
• Jog tor preset distanees (Ineremental)
• Jog to a program med position or distance
• Home

4.1.2 Auto-Remote
In this mode, program operation and axis movement is controlled by Start and Stop
commands from the PT-1 or other computer.
You can:
• Seleet the program number
• Run the program in Single-Step mode (V 4.XX Software only) (Step)
• Run the program in Consecutive (sequential) mode from beginning to end (Auto)
For futher information see Chapter 8.6

4.1.3 Test Mode
In this mode, the Controller operates without the closed Position Loop.
The Manual and Automatic functions are still available (see Chapter 6.1.1)

Warning: There is no position and servo monitoring in this mode, and control is not
therefore guaranteed.

4.2 Manual-External
In this mode it is possible, without the PT-1, to jog the axis in both direotions at two
speeds, (V 4.0 only) and to Home (Reference), using external switches. The control
signals are provided via the Parallel Interface Connector Xl.

4.3 Automatic-External
In this mode, program execution is started and stopped by lnputs (Xl), e. g. from a
supervisory controller or PLC. The program is selected by Parameter PO „PRG.NR“

For further information and selecting these modes, see Chapter 6.2.

4/2 ________
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4.4

4.4 Manual-Remote Operation
The following menues select Manual-Remote Operation

Mode selection switches

„REMOTE“

V4.X
E5 E6 E7 E8
1011

E5 E6 E7
100

V5.X
E8 E9 E1O Eh
100 0

Menu:
Manual-Re mote

LED „MANUAL“ illuminated

Manual-Remote AOO
> < _ _

lncremental Mode
Distance Mode

Menu selection:
Move the cursor to the
required seleotion on
the menu

II
4,

W

Enter the selected mode:

___ _—> (Jog Mode)
lncremental Mode
Distance Mode

Jog Mode
lncremental Mode
Distance Mode

Exit from the menu using the MAN key

4/3
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4.4

Operating in the selected menu

Continuous Jog

Manual-Remote AOO
< 5

ACTUAL POS ±xxxxx.xx]

Incremental Jog

Manual-Remote + AOO

1=0,001 2=0,01
3=0,1 4=1 5=10

ACTUAL POS + xxxxx. xxx

Distance Mode

Manual-Remote AOO
PR + xxxxx.xxx

ACTUAL POS + xxxxx.xxx

EZ~
Ei

Two Speeds:
Slow: 5 Fast: F
Toggle SPEED with +1- on Nume-
ric keypad

Jog in two directions
(Function keyboard)

Toggle DIRECTION with +1- on
Numeric keypad
Select the distance with the appro-
priate number, e. g. 2 = 0.01 units
per movement

[7 Choose Absolute or lncremental
MODE mode

PT-1 expects you to enter:

F9$~direCtion of movementlength of movement
terminate with ENTER key

Commence movement

4/4
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4.4 — -- _ ____

Manual-Remote AOO
> < _ _

Incremental Mode
Distance Mode

Note: To quit the Distance Mode, it is sometimes necessary to press ENTER to
terminate number entry.

Selecting another Menu:

PROG PAR55E
VARI KEV

corresponding to the inscription next to the LED‘s.

4/5 ____
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5-5.1

5. Installation
5.1 Dimensions, Mounting, and Ventilation

A k

2~ 0

2W
r

315

1

265

Attention!
When installing, ensure that the upper and lower ventilation louvres are not

obstructed. A 50 mm clearance is required at the top and Ihe bottom. Avoid

»~ ~t< :=~tS*~&&~.t%~&i‘9 ~

511

lanze

½



- 5.1

of fixing screws
5 mmmaximum <—80 —*

5Omm clearence

~1

T
5Omm clearence

Attention!

Avoud obstructing the upper and lower ventilation gratings. At the
top and at the bottom there should be a minimum spacing of 50 mm.
Between two control uflits SX-... there should be a minimum
spacing of 10 mm /corresponding to adistance of 80 mm between
the mounting screws.
Avoid penetration of dirt.

5/2
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~.1 -5.2

rr-i

tEL.
134

::::::: ~::

249

front panel cut-out

128+1 7

4

Fixrng!
insert the unit from the front, and
clamp lt trom the back with the
screw clamps.

5.2 Power Supply Voltage

SX-1: The external supply is connected at the bottom of the
case (SX-1)

board (AX-1) or the

PT-1: The supply is normally derived from the SX-1 Axis Controller

5/3

:6

Widih
1-25 mm

242+1

1

Lanze



__ 5.3.1

Interface Connections
Parallel Connector Xl (lnputs/Outputs) V5.XX
Functions tor Software Version V5.XX

START/STOP

mode MANUAL

mode AUTOMATIC

mode REMOTE

1 001, manual LEFT

1 002, manual RIGHT

1 003, manual HOME

1 004, manual Feedhokl

1 005 lnputs

1 006 can be scanned via
the programm

1 007 extemal supply
0C 20.33V1008 lin24VtypSmA

5/4

Lenze

5.3
5.3.1

SX-1 /21

2

c
00
0
0,1 np ut

Input
13

25 .~

0,•—
•

.0

• ~o

•

•
14 ‚-.~

Outputs

canbescanned via
1 max=lOOmA

5hielcI~onnected~ianetal
cover 01 connector

extemal
supply

IE position 0C 20-33V
smoothed

=2 Amp.

all ln-/Oulputs are
opto-isolatet

Setting the mocies of operation
Softwareversion 5.XX



5.3.1 -
Parallel Connector Xl
25 way D-Sub

Functions for Software Version 5.XX

Input E5
Input E6
Input E7
Input E8
Input E9
Input E1O
InputEll
Input E12
Input E13 -1
Input E14
Input E15
Input E16 —‚

Control and Function

Control

1 005 - 1 008 are
free inputs,
available tor user-
program use at all
times.

1 001
1 002
1 003
1 004

1 005
1 006
1 007
1 08

1 001 - 1 004 are
available tor pro-
gram operation
when Auto-Re-
mote is selected.

L 0 external
Output Al
Output A2
Output A3
Output A4
Output A5
Output A6
Output A7
Output A8
Drive in position
Not used
Touch probe Input
External DC Supply

Available tor user-
program use at all
times.

(active 10w)

5/5

pin 1
pin 2
pin 3
pin 4
pin 5
pin 6
pin 7
pin 8
pin 9
pin 10
pin 11
pin 12

pin 13
pin 14
pin iS
pin 16
pin 17
pin 18
pin 19
pin 20
pin 21
pin 22
pin 23
pin 24
pin 25

— 0 001
o 002

0 003
O 004
O 005
O 006
0 007

— 0 008

Lanze



5.3.1

Explanation of Connections:

• Use inputs E05 - E12 (pins 1-8) to select mode and function (see Chapter 6.2)
lnputs E09 to E12 may be used as 1001 - 1004 in the application program.

• lnputs El 3 - El 6 (pins 9-12) are used as 1 005 to 1 008 in the application program.

• Outputs Al - A8 (pins 14-21) are used as 0 001 to 0 008 in the application pro-
gram.

• Output 0 008 can be selected to indicate „Reference Warning“. For this function, set
DIP Switch 53 Section 2 = off.

• Output 0 007 can be set so that lt is always activated if the difference between the
Required and Actual position is within the in-position window.

• Pin 22 „Drive in Position“ (active 10w)
This output is high when a position command is executed and the in-position window
is not yet reached. lt is still active when positioning is stopped by FOS or Analog
Override = 0 V.

• Pin 23: Not used

• Pin 24: Touch Probe (TP) Input

• Pin 13 and pin 25: External power supply for isolated Inputs and Outputs (13 is 0V;

25 is +24 V)

Aciciitional Functions:

The outputs 0 007 and 0 008 can be used for system functions:

o 007 can be used tor „Drive in Position“: activated whenever the drive is within the
position window.
Selected by DIP-Switch S3 Seotion 6 = oft.

o 008 can be used tor „Reference Warning“: activated when the drive is „home“.
When set, it can only be reset by faults E04, E05 and E07.
Selected by DIP-Switch S4 Seotion 2 = oft.

WARNING!
When using these functions, the outputs 0 007 anci 0 008 may not be useci in the
application program.

________________________— 5/6 __
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5.3.1.

5.3.1 Parallel Connector Xl (Inputs/Outputs) V4.XX

5/7

Lanze

Mw~ual EXIERNAL
Manuai RIGHT

Manuai RIOHT fast
Manuai LEFT

1 Meriuai LEFT fasl
~om~to EXIERNAL
II Siart SINGLE STEP

Siart CONTINUOUSII 1 Slop SINGLE STEP
III 1 ~ ~ REMOTE5topCONT INUQUS

..—‚—— shleldlng M ~ranumnIttedby
mtaiized ~ge

Setting the modes of operation
Softwareversion 4 XX



5.3.1

Parallel Connector Xl
25 way D-Sub

Functions tor Software Version 4.XX

Input ES
Input E6
Input E7
Input E8
Input E9
Input E1O
Input Eh
Input E12
Input E13
Input E14
Input EiS
Input E16
L 0 external
Output Al
Output A2
Output A3
Output A4
Output AS
Output A6
Output A7
Output A8
Drive in position
not used
Touch probe Input
External supply

Control and Function

Available tor
user-program

Available tor
user-program

—1001
1 002

1 003
1 004
1 005
1 006
1 007

—1 008

— 0 001

o 002
o 003
0004
0 005
0 006
0007

—0 008

Expianation of Connections:
• Use inputs E05 - E08 (pins 1-4) to seleot mode and funotion (see Chapter 6.2)

• lnputs E09 - El 6 (pins 5-1 2) are used as 1 001 to 1 008 in the application program.

• Outputs AOl - A08 (pins 14-21) are used as 0 001 to 0 008 in the application pro-

9 ram.

5/8

pin 1
pin 2
pin 3
pin 4
pin 5
pin 6

pin 7
pin 8
pin 9
pin 10
pin 11
pin 12
pin 13
pin 14
pin 15
pin 16
pin 17
pin 18
pin 19
pin 20
pin 21
pin 22
pin 23
pin 24
pin 25
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5.3.2

5.3.2 Drive Control Connector X2

Exiernal supply + 24V

Servo Power On
*

Enable MC/Reset error

Negative end of travel

Positive end ot travel

Herne switch

Servo enable Irnax=l00mA
(opened by servo faul»

Nc Ready
(opened by controller fault)
lrnax=1 00rnA

Option Override
speed recducing input 0... 10V
reffeotlve 100K

Shield grounded at
serve oontroller

controller reference
input
Umax±1OV
Rin =1OK

5/9 —___ __ ___ -

Lanze

SX-1/21
*

EI =servo enabte as „H“-signat <El olosing)
n“disturbance resot“ by present error;
error acknowledge by fauling edge at El

Screw connector

LO

shielding is transrnitted
by metalized cage

Inputs
opto-isolated

Servo

Nc healthy

MO
15

• 2
• =

c00

•

•

• — ~0
s~



Drive Control Connector X2
iS way D-sub

pin 1 0 V external supply (internally connected to pin 13)
pin 2 Enable NO (El) and Error Reset
pin 3 End Switch - (E2): negative limit
pin 4 End Switch + (E3): positive limit
pin 5 Reference Switch (E4)
pin 6 Servo Enable Contact 1
pin 7 Servo Enable Contact 2
pin 8 Gontroller Ready Contact 1
pin 9 Gontroller Ready Contact 2
pin 10 Input „Servo Power On~*
pin 11 Analog Input 1
pin 12 Analog Input2
pinl3 Notused
pin 14 Drive Reference +/-10 Volt
pin iS Drive Reference signal ground

~Series21 only
Expianation of Connections:
• Pin 2: Control Enable and Fault Reset

The NC expects this input to be active (high). lt not, the drive will not be enabled: Error
E 03 reported. Error is cancelled by a positive edge on pin 2. Program execution is
aborted when this contact is opened. The position loop is opened.

• Pin 3 - 4: Enci of Travel Limit Switches
The software limit switches normally prevent driving on to these safety limit switches in
error. In Manual modes, you can drive oft the switch on the opposite direetion. In Auto
modes, the program is aborted and an error message displayed.

• Pin 5: Reference (Home) Switch
The point of origin tor distance measurement is approximately defined by this switch.
Used with a zero position marker from the Eneoder, the preeise Zero Position can
then be defined.

•Pin 6-7; Servo Enable Contact
This contact can be opened or closed to enable the servo. lt is operated by the SX-1
when there is an Enable input (pin 2) and a positive result tor internal checks. lt there
is a fault concerning the Operation of the position loop (enable fault, Encoder error),
then this output is cancelled.

• Pin 8-9: Reaciy/Disturbance Contact
This contact is closed when na fault (e. g. error EXX) is present.

__--________________ ___- 5/10 - _____
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5.3.2

• Pin 10: Servo Power On
When the input is active, the Controller is enabled and the Reference signal is acti-
vated at zero until movement takes place. When the input is not active, the control
automatically terminates the movement.

Input - Servo Power ON

The input at X2 pin 10 is used for instant interruption of the program and movement.
When open:

- The Reference is zeroed instantly (Actual = Required Position)
- Servo Enable and Ready Outputs are opened
- Error E06 (power loss) is reported
- Ihe following error monitor is cancelled

When closed:

- E06 is cancelled
- Servo Enable and Ready Outputs are restored
- An interrupted program is restarted with a positive edge on E5
- An interrupted automatic movement is completed
- An interrupted manual movement must be restarted with the key

5/11
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5.3.3

5.3~3 Serial Interface X3 (PT-1 Connection)
9 pin D-sub, Female

pin 1 Power Supply to PT-1
pin 2 TXD - (RS 485, RS 422)
pin 3 TXD + (RS 485, RS 422)
pin 4 RXD - (RS 485, RS 422)
pin 5 RXD + (RS 485, RS 422)
pin 6 Not used
pin7 Not used
pin 8 Power Supply to PT-1
pin 9 Signal Ground (RS 485, RS 422)

Lanze

X1I 15 way
D-submale

6

0V SIgnal graund

RxD-

SX-1/21

nterface

n.c.

TxD-<RS 485)

TxD+ out

n.c.

£0

5 :2

c
0

%,~ •~

6 c

I 20 v AC

Shield connected via
metal cover cl connector

Recommended cable type.
LIYCY 8x0,5 mm2, KA 50508: up te 50 m lengtii 1
Recommended cable type:
cv - HF, 4x2x0,2 mm2; up te 3 m lengil,

5/12



5.3.4

5.3.4 Incremental Encoder Connection X4
9 pin D-Sub, Male (Encoder Module FB-1)

UA2
UA1
UA1
+SVsupply

0 V supply
UAO
UAO
~ Control ~
UA2

pin 1
pin 2
pin 3
pin 4
pin 5
pin 6
pin 7
pin 8
pin 9

* ConneCt pin 8 to pin 4 if no „Lamp Control“ connection is provided at the encoder.

SX.1/21

Connector X4
Y way U-SUD Male
~ncrementaIEncoder

114 1
r ‚‚ CV

Incrmmntal .ncod.r!

witt, encoder module FB -1/10

— —~ .~-5V lmax200mA

ii

— Ua1

ii
~— Ual

—

9

8 — lamp cofltrol

—

117 1 £

6 II

shi,ld not connected at encoder

‚~1~
II~I~~1~

-4--‘-
II

1

;

Ii

Ii

II

shielding is transm:tted by
metalized cage

conect pin 8 to pin 4 (+5V), lt no larnp control
connection is pro~ided at ihe encoder

Recornmended cable type:4x2x0,25 + 2x1 mm2, KA 90001

5/13
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5.3.4

5.3~4 Absolute Encoder Connection X4
9 pin D-sub, Male (Encoder Module FB-2)

loop in -

loop in +

Ioop out -

loop out +

0 V Supply
not used
not used
+ U Supply
not used

pin 1
pin 2
pin 3
pin 4
pin 5
pin 6
pin 7
pin 8
pin 9

SX-1/21

Incrementalencoder

n.c.

n.c.

-8

~• •~ ~
~• •~ ~
je •

1~‘~• •~
1 :a

0

Absolute encoder
with encoder module FB-2/1 0

Recommended cable type:
4x2x0,25 + 2x1 mm2, KA 90001

5/14
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5.3.4/1

Parallel Interface
5.3.4/1 Option: 1/0 Expansion EA-4

EA-4

Conneotor Xl
32 way F-type plug

z32
z30

z28__

z26
z24
z22
z20

zl 8
zl 6

zl 4
z12__
zl 0

________________ z8
________________ zG
________________ z4
________________ z2

d32

___ d28~
d26

c124

____________________ d22

____________________ d20
___________________ dl 8

___________________ dl 4
___________________ dl 2

dl 0

El
E2
E3
E4
E5
E6

E7
E8
E9
El 0
Eh
El 2
El 3
El4
El 5
El 6

)

)
~1

—

)

)
)

16 lnputs
user programmable
1 min = 5mA
DC 20-33V
t in = 10 ms

all In-/Outputs
are opto-isolated

Al
A2
A3
A4
AS
A6
A7
A8
A9

K3
K4
K5
K6
K7
K8
K9
Kl 0
Ku
Kl 2
Kl 3
Kl 4

Al 0
All
Al?

_____________ d8 A13
________________ —.—-—. )
___________ dG ~ A14

_______________ d4 -J A15
d2

~1

-‚ A16______________________ • ~1- —,*-———--~

Connector X2
Phoenix MSW 1,b
2 way male

bo~o•
+UL
LO

Kl~

8 high-power oUtpUts
1A

8 outputs 1 OOm A

LO

external supply
DC 20-33V
smoothed l=5A

5/15
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5.3.4/x

Option: I/O Expansion EA-4

DIP Switch for I/O Card Coding

Front panel EA-4

pc-board EA-4

~1
on

S1

off

DIP Switch S1 for
card code selection
Binary coded - see table on
the next page!

LED-Display
tor In-/Output

power supply input 24V externai

lnputlOutput
Connector 32
way

5/16
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ci
ci

ci

ci
ci F
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5.3.4/2 _____

Description of EA-4

Up to 6 EA-4 cards (maximum of 96 Inputs; 96 Outputs) can be used in an application
program using the ECL programming language with one Position Controller. The EA-4
cards used are addressed aCcording to the settings of DIP switch S1.

In the appliCation program the inputs

addressed as follows:

Group 0 are SX-1 I/O

and outputs are divided into module groups and

(1 001 - 1 008, 0 001 - 0008)

Group 1 are first EA-4 I/O
Group 2 are second EA-4 I/O

EA 4/1

El =1101

E2

E3

E16=I 116

Al =0101

A16 =0116

(1101 — 1116,0101
(1201 - 1216,0201

FA 4/2

El =1201

E16 = 1216

Al =0201

A16 = 0216

- 0 116)
-0216) etc.

EA4/6

—> El =1601

—~. E16= 1616

Al =0601

—> A16=0616

5/17

SW 4 3 2 1 EA-4Number

an an an an 1
on an an oft 2
an on oft on 3
an an oft oft 4
an oft an on 5
an oft an oft 6
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5.3.5 __

5.3.5 SX-1 Internal Adjustments

The SX-1 may be adapted forvarious operating conditions by Internat coding switches and
jumpers (links). For the location ofthe switches and jumpers on the card, see the diagram
at the end of this section <page 5/22).

On Front Panel:
• Switch S2: Axis Number Selection for Normal Operation (Standard). The switch is below
the Status Display LED: with it, you can select numbers in the range 0- 15. The axis Ad-
dress is internat and is valid for the serial link X3.
S3 Section 4 = ON

On the Motherboard:

Block selection:
Extension of address
in 1 6-fotd steps 16-63
<binary coded).
S4-1 oft = axis range 16-31

ON=
multi turn

OFF=
single turn

Absolute Encoder

Special Modes for Internal Acldressing:

When interpolating, only addresses 0 - 3 are permitted, but since several interpolation
groups may be connected to a serial communications link, the following options are
provi ded:

S3 section 4 = 0FF
The Interpolation address is selected on the Front Panel <address 0-3), and the Serial
Communications Link address with S4 sections 1-5 (address 0-31).

5/18

Output A7 for
„In Position“
(switch off)
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‚~.3.5 )

Switch S3 Configuration

Selection of principal modes and hardware configuration.

Position feedback selected by
Encoder Module

on:
0ff: Relerence Flag output on A8

Analog Input selected by
Encoder Module. (Jumper J1)

on: MODE 0 (Normal mode)
off: MODE 1 (Internal Axis Addressing)

Delivery state
4

SW~&V
3 21

on W~X

Jumpers tor seleoting the Baudrate:

Jumper J2
J3
J4
J5
J6

19200 bd
9600 bd
4800 bd
2400 bd
1200 bd

Delivery state: J3 installed.

5/19
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<5~3~5

• Seleotion of multiplication tor ihe Inoremental Encoder

At the Encoder module, the pulse count may be multiplied by one, two or four. This is
selected by J1, J2 and J3 on the Encoder module.

J1 J2 J3
*4 open Jumper open
*2 open open Jumper

*1 open Jumper Jumper 1
Delivery state: open Jumper open

Drive Enable and NC Ready

The outputs for Drive Enable and NC Ready maybe set tor active high and active 10w. This
may be altered on the SX-1 card by Jumpers J9, JIO and J1 1, J1 2.

• Seleotion for Drive Enable

D

Drive Enable active „L“

Drive Enable active „H“

J1O
Jumper

open

J9
open

Jumper

r
Delivery state active „high“ open Jumper

• Seleotion tor NC Ready

J12 Jil
INC Ready active „L“ Jumper open
NC Ready active „H“ open Jumper j

Delivery state active „high“ open Jumper

5/20
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5.3.5

Seleotion of other Jumpers

Warning!

J1 External System Clock

J8 Watchdog

J7 External Reset

Jumper - standard (open -

from Slave axis)
Jumper

open

5/21 --

The following jumpers must not be disturbed. Their setting is given
only to allow checking and correction of unintentional change. If they
are changed, then normally the controller will not function. f

Lanze



5.3.5

• Axis Controller Module SX-1/21
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5.3.5

• Axis Controller Module SX-1/21
Installation

Front panel of SX-1

Mother-board of axis controller SX-1

Encoder module
Plug-in module FB-1 incremental
Plug-in module FB-2 absolute

Install carefully!!

connector X4/ SX-1
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5.3.5

• Encoder Module FB-1 (Incremental)

Component Layout

INKREMENTAL 0 1.‘ II

1 C2

...„R2Bft27R3C0
1 n4a

R24 ft13 ~ ft47J1

FB-1. incremental
feedback module

.q •
•

.. • *D-convert
1~ 1CAD574

•1 .* •
•:~ •

•*‚ .•
5 1

•*‚

J5 installed:
>.10 canverter active

J2 instailed:
Impulse multiplier x4
Factory installed II

1

Warning!
A/D converter 10 AD 574 must be installed with pin 1 of IcI
in pin 1 of the socket ( see drawing
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5.3.5

• Encoder Module FB-2 (Absolute)

Component Layout 7 ~Io52f::Lfi1 4 -

L~LbUL m —11 LL130R12 0 II II
06 U2 g ~ : LJ LJ

EZZI
II OLr~ o~ ~

~‚

BESLJECL<UNGSORUCK EL0~2 2 2588

Plug-In module for F62

FB-2, absolute
feedback module

AID converter ic AD 574 must be installed
with pin 1 of IC on pin 1 of the socket (See
drawing)

5/25

Lanze

J2 ~nstalled
A/D canverler activel

Warning 1



54 -__ ________________

5,4 Protective Measures and lnterference (Nolse) Avoidance

All lnputs and Outputs of the SX-1 <excepting the Analog Input and Output) are isolated
from the internal bus. For added security, you must take the following precautions:

5.4.1 Encoder Cable
The cable should be in shielded and twisted pairs for eaCh Channel, and ofsufficient Cross
section to avoid voltage drops. Maximum length is 50 m.
The encoder should idealJy be installed electrically isolated from the machine, so that the
shields can be connected to both the SX-1 and the Encoder case. With non-isolated
Encoder mounting, connect the shields only at the SX-1 end.
Use only the cables recommended by the supplier.

5.4.2 Inputs and Outputs
A common shield shou!d be provided for all inputs and outputs, the shield being grounded
at one end only.

5.4.3 Analog Output (Reference Signal) and Analog Input (Override)
These should be connected by shielded cable to the drive control.

5.4.4Main Power Supply
AC 110/220 Volt +10% -15 0/; 50/60 Hz; max. 30 VA.
Supplies with heavy interference must be externally filtered, for example using an
isolating transformer and/or voltage stabilizer.

5.4.5 External 24 V DC Supply
This supply has no special requirements such as stabilization: however, it should incor-
porate a suitable filter capacitor. The voltage must not drop below 20 V or rise above
33 V. High frequency noise should be avoided.

5.4.6 General Rules
lnductive loads, such as the coils of relays, contactors and solenoid valves, should be
suppressed using fast-recovery diodes or RC filters.

Pay attention to slowly-opening contacts in thermostat valves.

5/26 -~____ _____________ ______
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5.5

5.5 lnterconnection of SX-1 and Servodrive
(Suggested)

Before interconnecting the SX-1 and the Servodrive, you must consider the following
items:

• The servo drive should be selected to suit the bad.
• The Emergency Stop circuit should be checked for correct Operation.
• The a.c. supply to the SX-1 should be of the correct voltage and frequency, andwithin

tolerance.
• The d.c. supply for the lnputs and Outputs should be of the correct voltage, polarity

and within tolerance.

SX-1 /21

Powerinput

5/27

OPE

Shie~onne~ed‘ikI1etal
~ver of conneo¶or

Lanze



Lanze



6.1

6. Startup Procedure
6.1 Startup Structure

After completion of the mounting and interconnection ofthe SX-1 with the servo control-
1er, and carefully checking out the connections, the SX-1 may be put into operation. The
startup procedure is in three parts:

1. Setting Parameters
The SX-1 control is adjusted to suit the servo drive, axis position control units, and the
position teedback, by means of Parameters. These include maximum speed, distance
units, acceleration, positioning accuracy, etc (See Chapter 7).

2. Programmin~
By the program, it is possible to determine the logic conditions, the timing and the motion
control ot the application that the SX-1 is required to control (See Chapter 8).

Parameter Setting means: to adjust the mode of movement according to physical
conditions.

Programming means: to adjust the time and distance ot movement, and perhaps also to
adlust the mode ot movement.

The separation ot Parameter setting and Programming offers great system flexibility. For
example, the Parameters may be set by the machine builder, whilst the Program is set by
its user. Also, the SX-1 can save several user programs at one time, e.g. to allow the
handling of difterent parts or operations.

The entry ot Parameters and Programs is performed with the PT-1 terminal. This is
theretore connected via the interface connector X3 ot the SX-1 (See Chapter 3.1.1). lt is
also possible to operate the PT-1 oft-line, since it has an internal non-volatile program
memory.

Alternatively to using the PT-1, you can use the EPAS software tor IBM or Siemens PG-
675/685.

3. Debugging
After successfully entering Parameters and Programs, it may be necessary to tind and
remove taults or „bugs“. The LCD display ot the PT-1, or the 7-segment-display ot the
SX-1, are very helptul tor diagnosis (See Chapterl 0). The PT-1 tault display is only
operative in Manual or Automatic modes (i. e. not in Parameter or Programming modes).

________________ — 6/1 —____ -__ ___ ____
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6.1.1 Diagnostic Methods

The ACTUAL POSITION andthe FOLLOWING ERROR can be displayed on the PT-1. In
the „Automatic Continuous“ mode use the TEACH key to select.

lnpuVOutput Test mode:
(Only for Software Version 5.XX)

In the remote control mode (e. g. from PT-1), it is possible to test the input conditions, and
to set the outputs, provided that the „key“ code number has been given. This function is
obtained from the INS/SET key on the PT-1.
On the PT-1 display, the number of the I/O group will appear on the second line.
In the third line, the Iogic state of the Input or Output groups are shown with „0“ or „1 „.

In the last line of the display you can see the I/O at the cursor position.

In the left-hand display, the SX-1 outputs 0001 to 0 008 are shown. The cursor is on the
first position - 0 001. The lnputs to the SX-1 are shown in the sequence 11,1 2,1 3,1 4,
1 5,1 6,1 7, 1 8, E 1, E 2, E 3, E 4, E 5, E 6, E 7, E 8.
In the right-hand display, the inputs 1 601 to 1 616 of an I/O Extension card with Group
number 6 (= 6. EA-4) are shown. The cursor is on the 7th position - 1 607.

Seleoting lnputs and Outputs:
After selecting the testfunction, you may shift between Inputs and Outputs. Enter and leave
this function as required with the INS/SET key.
The Mode key selects the I/O Group.
The „arrow“ keys select lnputs or Outputs. The cursorposition is indicated bythe flashing
„underline“, with the related I/O number shown in the fourth line.
In the Manual-Remote mode, the outputs may be set <press the „1,‘ key) and reset <press
the „0,‘ key).

NOTE:
When leaving this mode, all Outputs are reset to zero <off).

6/2

Manual-Remote
I/O Group: 0
10010111
Output Number: 0001

Manual-Remote

I/O Group: 0

Input Number: 1 607
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6.1.2 ____

6.1.2 Test Mode Operation
The test mode is provided for use during commissioning and for servicing and trouble-
shooting. The operati ng mode is pre-selected by Parameter P24 =0, but this is not operable
until after the control is reset.

NOTE:
After the test session, then P24 must be set to a non-zero value.

In the servo test mode, the direct speed (velocity) reference signal is given to the servo.

All modes can be used.

All ECL program instructions may be used, with the exception ofTouch Probe and „Actual

Position“ instructions.

NOTE:
There is no monitoring of the Actual Position and Software Limits in this mode.

The internal Commanded Position is indicated as the Actual Position.

NOTE!
The Position Loop is not active in the Test mode.
A servo-controlled stop cannot be guaranteed in this mode (switch the brake).

6/3 --~____ _________ ____
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__________ _________________-— 6.2

6.2 Modes of Operation - Software Version 5.XX

Operating Mode selection and Function with Software Version 5.XX

1. External Remote

Control is from the PT-1 or EPAS, using the serial communication link. The Manual, Home,
Automatic and Continuous modes are available.

This mode is selected by input E8. SX-1 displays „d“ on the 7-segment display. Input ES
starts and stopsthe movement of the axis: ES = High continuesthe program, and ES = Low
interrupts the program.

IMPORTANT:
With Remote control, there is no supervision of the communications link: securityfunctions
must be performed with inputs El and ES.

2. Manual External

In this mode, the drive may be moved continuously in eitherdirection. The speed is preset
using Parameter P 08 „Manual-SIow“. This mode is selected by input E6. SX-1 displays
„H“. Movement in negative direction is selected by E 09 = high (axis report „-„) and in
positive direction by E 10 = high (axis report „-1“).

Homing is initiated by E 11 (axis report „r“). When the reference switch, input E 4, is active
high, axis report „ir“ is shown, and when the reference pulse is received, axis report zero
„0“ is shown.
To enable all functions, input E 05 must be active (high).

3. Automatic External

In this mode, it is possible to initiate automatic Operation of a sequence using the I/O
controls. The Number of the program is preselected by Parameter PO.
This mode is selected by E 7. SX-1 displays „A“.
The program is started and interrupted by input E 5.

In the automatic mode, the inputs E 9, E 10 and El 1 are available as 1001,1002 and 1003
for the application program.

6/4 —_________________ ____
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6.2

Mode Selection lnputs
Software V 5.XX

Mode

Manual

Jog negative direction

Jog positive direction

Home (ReferenCe)

Go to Zero

ES E6 E7 E8 E9 E1O Eh E12

1 1 0 0 0 0 0

1 1 0 0 1 0 0

1 1 0 0 0 1 0

1 1 0 0 0 0 1

1 1 0 0 0 0 0

Automatic (Stop) 0 0 1 0 0 0 0

Automatic (Start) 1 0 1 0 0 0 0

Remote 1 0 0 1 0 0 0

1

If more than one operation mode is selected at one time, an error El 2 (Mode Double-
Selected) is shown on SX-1.
Input E5 is read dynamically for Start function, and statically for the supervisory func-
tion. All movement are interrupted by opening E5 and resumed by closing E5.
A change of mode is not valid until ES is active.

6/5
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6.2

6.2 Modes of Operation - Software Version 4.XX
(For a general description of operation, see Chpt. 4)
You must state that Software Version 4.XX is required when ordering.

Operating Modes
1. Remote:

Selection of Manual-Remote or Automatic-Remote from the PT-1 terminal.
2. External:

Selection of Manual-External or Automatic-External Mode via inputs E5 to E8.

Selecting ODerating Mode
Select Automatic and Remote modes in the order E8, E7, E6, E5; and you must select
manual modes in the order E5, E6, E7, E8, otherwise there will be malfunctionl
To de-select a mode, use the reverse order.
The following chart shows the state of input signals E5-E8 and the modes selected:FMode E5

{E6tE7EB

Manual External 0

Displayof1

Jog Right ~‚ 1 0~ 0 0 —

Jog Right, Fast 1‘i 0 1 0

Jog Left 0 j‘1 0 0 —]

Jog Left, Fast 0H‘i 1
Home 0 0 ib> 0

Automatic External 1011
0 0 1

r fl 0

StartSingleStep(0—>1) 1 1~) 1 0 1

Stop Single Step 0 1 0 1 A

Start Continuous 1‘la> 0 0 1

StopContinuous o~o i

0~i~____Remote Control d

a) Input ES is read dynamically tor the „start“ function, and statically tor the supervisory
function.

b) Homing is initiated by the 0-1 edge at E7, and E7 is monitored statically during the
homing cycle.

c) Input ES is monitored statically as the supervisory function.
___ ___— 6/6 — — -- —___
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6/2 —_______________

Notes - Remote Mode

Program execution is monitored using input ES:
program execution is interrupted if this contact is opened; movement is stopped at
maximum deceleration. When ES is re-activated, the remaining distance is firsttravelled,
and then program execution is continued.

Notes - Manual External - Software V 4..00

Inthis mode, you may movetheaxisin eitherdirectionandtothe Home position (with inputs
E5-E8). For each direction there is one input: E5 controls movement to the right, and E6
to the left. With the additional input E7, you may obtain the Fast speed.

NOTE:
To finish Fast movements, open E7 first, or you will start a „Home“ sequence.

Notes - Automatic External - Software 4.00

Automatic -Single Step - SS
The signal on E5 is read dynamically and statically, i. e. the instruction is initiated on the
rising edge.

Automatic - Continuous - FS
The program is started when the input E5 is activated, and stopped when the signal is
removed. Positioning movements are stopped at 100% deceleration. When the input is
re-activated, firstly the remainder of the positioning instruction is executed using program
data, and then the remaining instructions are carried out.
Selection of manual mode causes the program to be re-started from the beginning when
re-starting in the automatic mode.

6/7
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7.1.1 2

7. Parameters
7.1 Parameters and their meaning
7.1.1 The Parameters
Axis Parameter

at a glance

Number of Name of
Parameter Parameter

Meaning

P 0 Pgm Program Number
P 1 Resol Resolution 1.000 to 9999.999 lncrements/Unit
P 2 IPR lncrements per Revolution 1 .. .10,000
P 3 VoNm Analog Voltage to Speed Ratio
P 4 Tscan Scanning rate 3 to 30 ms
P 5 Max V Maximum speed 0.1 to 6,000.0 Units /s
P 6 Max A Max. acceleration 1 to 60,000 Units/s2

P 7 MAN 5 Manual slow jog speed =max. V
P 8 MAN F Manual fast jog speed =max. V

P 9 Lim - Software Limit negative 0. ..-99999.999 Units
P 10 Lim + Software Limit positive 0.. .+99999.999 Units
P 11 Offset Zero oftset 0. ..±99999.999Units
P12 Ssign Sign of Analog Servo Output
P13 Esign Sign of Position Feedback
P 14 TooI + Backlash correction, positive 0. ..99999.999 u.
P iS Tool - Backlash correction, negative 0...99999.999 u.

Servo Parameters

Number of Name of Meaning
Parameter Parameter

KVO KVO,range 0.1to25.OKV
P17 KV1 KV1,range =KVO
P18 KV2 KV2,range =KV1
P 19 KP1 KP1, switch pointoutputfor KV1, 0.1 to 9.9V
P 20 KP2 KP2, switch point output tor KV2 > KP1

P 21 SchI F Following Error Tolerance 12.5 % 1 25 % / 50 % /
100 %/200 %/500 %

P 22 Pos F In-Position Window 1 to 30,000 increments
P 23 I-Fkt Integration Factor
P 24 Mode Mode of Operation: Normal !=0, Test = 0

For details ot Parameter Limits, see Chapter 7.4

7/1
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7.1.1

Control Parameters

Name of

Parameters

H-V~

Declaration of variables

Number of
Parameters

P 33
P 34

P 35
P 36

Meaning

Name of Variable ~ (up to c characters)
Format of Variable ~ (xxx; xxxx; xxxx.x;
xxxxx.xxx)
Lower limit of Variable ~ (depends on format)
Upper limit of Variable ~ (depends on format)

Name of Variable Vi 4 (up to 6 characters)
Format of Variable Vi 4 (xxx; xxxx; xxxx.x; xxxxx.xxx)
Lower limit of Variable V14 (depends on format)
Upper limit of Variable Vi4 (depends on format)

Formats Used:

forVEL%,ACC%, DEC%
for WAIT ms, counters
for VEL Units/s
for position data

7/2

Number Name Meaning
of Par. of Par.

P25 HomM Homing Mode 0...5
P 26 Hom V Homing Velocity: 0.1 to 6000.0 units per sec.
P 27 Hom N Homing necessary for position control YES/NO?

P 28 Ramp ACceleration Charactenstic LIN/SIN2
P 29 Endl Relative or Absolute positioning REL/ABS
P 30 END-M Limit Switch mode - (0 = closing; 1 = opening)
P 31 Vsend Variable Transmission Mode
P 32 Umdre Units per revolution for direct positioning)

*) sin2 stands for quadratic velocity change

P 89
P 90
P 91
P 92

N-V14
F-V14
L-V14
H-V14

xxx
xxxxx
xxxx.x
xxxxx. xxx
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7.1.2 Meaning of Parameters
To assist understanding of the following descriptions, we show here a simple example of
a servo axis using a toothed (timing) belt drive.

Load Mass (kg)

Friction force (N)

Pulley: diameter d (mm)

Reducition gear (x:1)

lnertia Jrefl (kg.m2) *)

Maximum motor speed nmax (rpm)

Jmotor (kg.m2)
Rated Torque Tcont (Nm)

Max. Torque Tmax. (Nm)

Pulses/rev

Servo Controller sensitivity (V/nmax)

Pulse multiplier 1, 2 or 4

(Standard: 4)

*) Reflected to the motor

7/3 —
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P~: Program Number (Pgm #)

The program selected tor Automatic-external operation.

Pl: Resolution [lncrements per Unitl

Units tor Pl: lncrements per Length Measuring Unit (mm, inoh, degrees, radians etc.).
Range of values: 1.0000 ... 9999.9999

For Incremental Encoder: For Absolute Encoder:

(1/rev) . iv • i
Vk

Units: Quantity

Range:1 ... 10.000

IP 2 = (1/rev). Iv~

1/rev = Pulses per revolution

iv = Pulse multiplier in SX-1 (1, 2 or 4; Standard: 4)

7/4

(1/rev)
Vk

1/rev. = Pulses per revolution
iv = Pulse multiplier in SX-1 (1, 2 or 4; Standard: 4)

— Reducer ratio
Vk = Feed constant (Units/Revolution at gearbox output) Resol.iTurn = Resolution/

Revolution tor multi- or single turn absolute encoder.

P2: lncrements per Revolution [lnc/Rev]

For lncremental Encoder:
The incremental encoder is used for homing. When searching tor the Home position, azero
(marker) pulse is expected within one revolution, calculated from the number of encoder
pulses. If the zero pulse is not found within the number of pulses corresponding to one
revolution, there is an Error reported.

For Absolute Encoder: Given by the Resolution per revolution

Selection of the data transfer channel is performed with switch S2 on the printed circuit
board (See Chapter 5.3.5).
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P3: Analog Voltage to Speed Ratio (Vo/Vm) [ratio

]

The value entered is the ratio of the speed used to the nominal speed multiplied by the
reference voltage tor nominal speed.

P3 = •Vin

Units: Ratio
Range: 0.1 to 9.9
Nrated = maximum motor speed
Nused = maximum speed used
Vin = reference for maximum speed

P4: Scanning rate (T)

The scanning rate should not be changed by the user: it is only used tor tests.
The smallerthetime, the betterthe control quality. Standard values are 3 ms for 1 ncremen-
tal Encoder, and 5 ms tor Absolute Encoder. With control over the loop from external
Override or Interpolation, P4 must always be set to 5 ms.

P5: Maximum speed (max. V) [Unitsls]

Units for PS: Length Units (mm, inch, degrees, etc) per second.
Range:0.1 ... 6000.0

Vk • nmax =Vmax 1

Vk = Feed constant (Units/Revolution at gearbox output)
n max = maximum speed of motor and controller combination
= Reducer ratio

P6: Maximum Acceleration (max A) [Units/s2]

Units tor P6: Distance Units (mm, inch, degrees, etc) per second2
Range: 0.1 ... 60,000

The maximum acceleration may be calculated as follows:

7/5 — -____ ___
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7.1.2

1. Vmax
P6 =

t 1
~

Vmax = maximum velocity of the drive
t = acceleration time

The values for Vmax and the aCceleration time may be read from the
velocity diagram for the application.

P6 — Mdbes • Vk

2K•iMotor Load

‚&~~x‘~

Mdbes = Permissible accelerating torque (Nm)
Motor = Moment of Inertia of the motor (kgm2)
Load = Moment of lnertia of the bad (kgm2)

If there is a gear reduction, the bad moment of inertia should be reflected to the
motor shaft by dividing it by the square of the gear ratio.
Vk = Feed constant; Feed per Revolution

= Gear Reduction Ratio

Note:
The permissible accelerating torque should be determined according to the
Duty Cycle of the motor.

7/6
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7.1.2 —__________ ___________

P7: Manual slQwjog speeci(MAN S Units/~L _____

Units tor P7: Distance Units per second.
Upper limit: Vmax (see PS)

This value determines the slow Jog speed in the manual modes.

P8: Manual fast jog speed (MAN F) [Units/s _____

Units tor P8: Distance Units per second.
Upper limit: Vmax (see P5)

This value determines the Fast Jog speed in manual modes.

7/7
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71.2

P 9: Software Limit of movement left (Lim -)
P1O: Software Limit of movement right (Lim +

)

Units for P9 and P1O: Distance Units (mm, inch, degrees)
Range: P9 0 ... - 99999.999 (Lim -)

P1O 0...+99999.999(Lim+)

These limits of movement are „software limit switches“, which should be placed before the
„hardware limit switches“. In automatic mode, a movement is not started if calculation
shows that the end point is beyond these limits. In the manual modes, you can jog up to
these limits.

The left limit is given as a negative number, and the right limit as a positive number. When
the values±99999.999are entered, there are no limits. Thusyou are able to program limits
relevant to the direction of movement, for example:

Lim- -0.lmm
Lim+ +0

Limit Home Limit
switch Lim - Position Lim + switch

P1o

Ph: Zero Offset (Home Position Offset)
(Oftset)

Units tor Pl 1: Distance Units

This is used to shift the zero point with respect to the Home position tor programmed
movements. The software limit switches P9 and Pl 0 always refer to the true zero (Home)
position.

7/8

Offset zero
po• t

Pl 1
HomePosition

/ (ReferenceNull Point)
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7.1.2

P12: Sign of Analog Servo Output (S SIGN)
P13: Sign of Position Feedback (E SIGN)

Possible values: „Normal“, „Inverse“

v

Thedirection parameters 5 SIGN and ESIGN are usedto invertthe sign of the Servooutput
and the Encoder Feedback (for forward or reverse motion). Two forms of reversal are
possible:

NOTE!

1. You may use the software direction sign in order to Correct polarity if one connection
(Analog output or Encoder feedback) is incorrect. This would result in positive feed-
back, i. e. when the motor is started, it goes in the wrong direction and a „Following
Error too big“ message occurs (E 05).

2. If BOTH signs 5 SIGN and E SION are reversed, the direction of movement is rever -

sed.

NOTE:
Always checkthe End Of Travel switch wiring forcorrect operation when changing these
parameters.

7/9
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~IQ7.1.2

P14: Backlash Correction Positive direction (Tool +)
P15: Backlash Correction Negative direction (Tool -
Units: Distance Units
Range of Values: P14: ~ ... +99999.999

PiS: ~...-99999.999

With these parameters you may correct tor tool offset or lost motion (backlash) during
positioning. With absolute positioning in the positive direction, you move towards the
destination less the amount of P14, and in the negative direotion less the amount in P15.

P16, P17, PiB: KV Factors (KVO, KV1, KV2)

These gain factors, with the switchpoint parameters Pl 9 and P20, adjust the position loop
gain to suit the machine.
P16 = KVO
P17 = KV1
P18 = KV2
Delivery Setting for P16, P17 and P18: 1

For an expianation, see the next page.

7/10
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7.1.2

Coupling of the bad to the Servo System

The numerical control SX-l produces acontrol signal that is dependent upon the differen-
ce between the Required Position W and the Actual Position X. This signal causes a
movement in such a direction as to reduce that difference. Thus the difference between
Required and Actual position (W - X = XW) becomes zero when (W - X) =0, and the servo
stops.

This voltage produceci by the numerical control is determined by the KV factor (= voltage
produced per increment of position error) and is very important in determining drive
stiffness, stability and accuracy.

KV= Vxw

V = Velocity in
XW = Position

m/min
Errorin mm

7/11
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7.1.2

Ideal KVO adjustment KVO too large: Gradually
reduce to the ideal value

KVO too small: Gradually
increase to the ideal value

NOTE

lt it is impossible to achieve ideal response, please check the drive
configuration and couplings.

P19, P20: Switch point output (KP1, KP2)

The SX-1 provides tacility for 3 position loop gains, set by the parameters. This allows
optimum use ot the full acceleration capability ot the drive up to torque limits, and at the
same time prevents over-driving the control should an excessive acceleration parameter
be entered.

The Gain Break Points are the voltages at which the corresponding gain tactors change.

KP1: Gain Break point to KVl
KP2: Gain Break point to KV2.

P19:KPl typicalvalue 1S%otVmax
P20: KP2 typical value 40 % of Vmax

7/12
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7.1.2

KV-factor and Gain Break points in general

The aim of each positioning movement is:
1. To have as small a difference between the Required and Actual positions as possible,

e. to reach final position as quickly as possible.

2. To reach the required position with high accuracy.

You can achieve both aims by using a high value of KV.

Co nsider:
Vref= KV.(W~X)j

Vref = Velocity demanded
KV = Position Loop Gain
W = Required Position
X = Actual Position
W - X = Difference Required/Actual Position = Following Error

The SX-l numerical control produces an analog voltage output which is the product of the
following error and the KV factor. This output is used to produce movement ot the servo
drive in such a way as to reduce the following error to zero.

Vref=KV•ds ds = Following Error

Speed then increases linearly with time:

w = angular speed

7/13

NOTE:
1. The higher the KV factor, the smaller the tollowing error required to produce a given

speed of the drive (drive responds quickly).
2. When even a small change in the actual position occurs, e. g. due to a disturbing force,

then a arge change in analog output is produced to resist the disturbance.

The upper limit ot the KV value is determined by the drive dynamics, and the natural
trequency ot the bad. lt the KV value is too large, then the drive becomes unstable.

A starting-point for determining KV is to assume constant accelerating torque Tmax and
resultant acceleration.

533constant

a = angular acceleration
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7.1.2

During acceleration, the distanCe inCreases quadratically with time:

s (t) = 1/2 • a •

For the Gain Factor we have:

Vref ____
KV= ds L~J

And because of the units used, we have:

KV= 2a • 16Ä ~-

For rotary movements, the angular velocity is proportional to r. p. m., i. e.:

KV-1/n

In diagrammatiC form:

For a drive system with constant aCceleration at all speeds, optimally KV would vary in
inverse proportion to speed. However, this algorithm would take muCh time to calculate,
and the acCuracy, stability and stiffness would not be greatly improved over the SX-1
algorithm, which selects one of three different KV values, according to speed.

7/14
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7.1.2

R. p. m. = Velocity = Reference Voltage Vref: thus voltage can be used to define the Gain
Break points for the KV tactors.

KV

4

—> n Ua (%)

Programmed values ot KP1 and KP2

The Gain Break point voltages are the values where the corresponding KV values change.

NOTE:

The KV values and Break Point voltages are normally set by expenenced
servo engineers at the machine supplier, and should NOT be changed by
the user without good reason.

- 4“ 1:111 dl.: ~

7/15
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7.1.2

P21: Following Error Tolerance (E Lim

)

Units: %

Values: 12.5, 25, 50, 100, 200, 500
The Following Error is the difference between the required and actual position. The
Tolerance or Limit is the permitted deviation from the theoretical value as a percentage.

(Vmax) PS
100%= _________ — — •16.667

KV2• 16.667 P18

lt it is required that the control continue operation despite small torque variations such as
variable fnction, sudden loadchanges, etc, but atthetimeto reactto driving intoan obstac-
le, then inorease the Following Error ToleranCe. On the other hand, to achieve sensitive
response to changes in Following Error, reduce the tolerance.

The standard value is 12.5 % for normal servo drives.
In some cases a highervalue must be used, forexampletoallowforacceleration transients.

Following Error Display: In Manual and Automatic modes, the PT-1 displays the actual
position. Use the TEACH key to toggle the display of the Following Error, which is shown
in Distance Units.

P22: In-Position Window (Pos W), with Time-out
Supervision

Units: lncrements
Range ot Values: 1 to 30 000
Standard Value: 100

When the Required (calculated) position reaches its final value, the axis may some time
to reach, or may neverquite reach , the theoretical value, due to control limitations: instead
it is assumed to achieve an acceptable tolerance. The „Position Window“ defines the band
of positions which are accepted as sufficiently accurate. When this window is reached, the
commanded movement is assumed to be completed, and the next instruction is commen-
ced, even though final position may not yet quite be reached. This allows faster Operation
of the program.

7/16
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7.1.2

internal Position reached
/‚ position window

( r~1t~ Ä

Set point

1
output

Time out konstant
ca. 1 sec.

Time-out supervision

If tinal positioning time exceeds 1 second, error E 16 is displayed. Positioning time-out is
reported if the position window is not reached within the Time-out period.

HINTS: Check KV-values
Check drive operation
Is position window too small?

Time-out is commenced when the internal commanded position is reached.

7/17
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7.1.2 ____

P23: Integration Factor (I-Fct.)
Unit: 0/0 and Correction Interval (defined by code number)

The positioncontroller is of the Proportional type: it is possible to introduce an Integral term

by detining this code number.

Standard va~ue: 0

The code number has three digits:

xyz
Percentage l-factor code

Multiple ot Scanning Rate P4, when I-factor is

added.

Values:
xy = 1 to 25
z =Oto7 meaning: 0= 0 %factor

1=100 %factor
2= 50 %tactor
3= 25 %tactor
4= 12.5 %tactor
5= 6.25 %tactor
6= 3.125 %factor
7= 1.6 %factor

Example: Code 034 means:
Every third scanning time, add an Integration tactor of 12.5%. The highest code number
is 257.

This parameter is normally zero.

The l-tactor is calculated only at standstill: it Is not used during positioning.
The l-factor is dependent upon movement.
The l-tactor is limited to 20 % ot maximum Vret.

7/18
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7.1.2 _______________________

P24: Mode of Operation

Normal mode ot operation: P24 non-zero.

Test mode is selected when P24 = 0.

Attentlon!

This mode is only used tor installation and commissioning. See Chapter 6.1.2.

7/19 ____
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7.1.2

P25: Homing Mode (Horn M)
Versions: 0 ... 5

lt you are using an incremental position feedbaCk system, it is normally necessary to
initialize the distance measuring system afterswitch-on, if absolute positioning is required.
This is done by „Homing“ or „Referencing“:
Six methods are available:

Version 0:
Drive in positive direction to Reference SwitCh: then go to zero (marker) pulse ot the
encoder.

Reference Switch

1 1
zero pulse of encoder

Version 1:
Drive in negative direotion to Reference Switch: then §0 to zero marker pulse of the
encoder.

Version 2:

Drive in positive di rection to E nd-of-Travel Switch: the n reverse towards Reference Switch.
The home position is the first zero pulse after leaving the ReferenCe SwitCh.

7/20
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Version 3:
As Version 2, but with reversed direotions.

End of Travel Switch Reference Switch

11
zero pulse of encoder

Version 4:

Here, the Reterence Switch is closedupto the Negative Limit Switch. lt thissignal is active,
the drive goes in the positive direotion to the talling edge, and then tinds the firstzero pulse
thereafter. If the signal is not active, the drive goes in the negative direction to the
Reterence Switch, then positive to the zero pulse.

Version 5:
As Version 4, but with reversed directions.

Referen

Iior

,f‘1~ero pulse of encoder

P26: Homing Velocity (Horn V)
Units: Distance Units per second
Range ot values: 0.1 ... 6000.0

Parameter P26 defines the homing velocity.

7/21 ___
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7.1.2

P27: Homing Necessary? (Horn N)

Possible: Yes or No

This Parameter is used to select whether or not the start of automatic program operation
is dependent on first having Homed.

No (homing not necessary): program starts in any event.

P28: Acceleration Characteristic Linear or Sin2
(Ramp)

This Parameter defines the mode of acceleration and deceleration. Sin2-type acceleration
and braking gives a smoother response and reduces wear on mechanical parts, but at the
expense of longer positioning times than with the Linear option.
The preset acceleration rate refers to change in velocity per unit time.

Lin = linear change in velocity with constant acceleration.

sin2 = quadratic change in velocity with linear change in acceleration.

7/22
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7.1.2

The defined mode of acceleration is used tor all positioning.

Important notes regarding Sin2 mode

1. If Sin2 mode is selected, it is not possible to use position instructions with change-
over ot velocity, e. g. PA Vdd V.

2. Change of mode can be performed in a program using Flag F98

(H—Sin2 L=Lin)

3. Acceleration and Deceleration may not be separately defined.

4. DEC function is no longer operative.
ACC defines the number of Scanning Periods tor changing acceleration from zero

to maximum.
ACC = 1 means almost no delay in acceleration
ACC = 100 means maximum delay in acceleration, i. e. 100 x 3 ms = 300 ms

to reach maximum acceleration

In principle, a linear axis is not endless: there is an „End-of-travel“ limit. Rotary movements,
however, can be „Endless“ or „Relative“.

When „Relative“ is selected:
• Only Relative positioning (PR) instructions are accepted.
• Cumulative errors may occur due to „roundina-off errors.

Note:

When using „endless“ mode, chose an Integer value for resolution (Pl). Zero point
correction is not permitted (Pl 1 = 0). 1

7/23
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7.1.2

P30: Limit Switch Mode

Limit Switch contact mode can be selected:

0 = Inverse

1 = Normal

P31: Variable Transmission Mode

Unit: Quantity of SX-1 with PT-1.
Range: 0 ... 64

With the Variable Data menu, variable values may be changed, and when correct, sentto
the SX-1 by pressing the ENTER key. lt several axes are connected to the PT-1, then
normally only the selected axis is supplied with data. lt you wish to supply data in parallel
to several SX-1 controls, then use Parameter P31.

For example:

P31 = 1
P31 = 2

Variable sent only to selected Axis.
Variable sent to Axis No. 0 and No. 1

P32: Units per Revolution (U/rev)

Units (tor P32): Units per Revolution
Range: 0.000 ... 99999.999

The number of „Units per Revolution“ is used, together with the instruction „Position
Absolute/Direct Positioning“ (see Chapter 8) to reach required position by the shortest
route.
For a given final position, the shortest distance (clockwise or anti-clockwise) will depend
on the number of units per revolution.

7/24
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7.1.2

shortest

360

route:
clockwise

90

snortest

route:
anti-

1000 clockwise

Definition of variables

Some program instructions may be performed either with directly-specified values, or with
indirectly-specified values by using variables (see Chapter 8).

Examples of programming with direct values:
PR 40.000
PA 6000.000

Examples of programming with indirect values, using variables:
PR VOO1
PA V002

VOOl or VOl 2 are values that are set later by the machine operator. The programmer has
only 10 enter four constraints for each ot these variables used:

Name; Format; Lower Limit; Upper Limit.

There are 255 variables in total: ofthese, VOO through Vl4 are defined using Parameters,
and these must have consecutive parameter numbers, starting at VOO,

i.e. VOO,VO1,V02
VOO, V02, V04

permissible
not permissible

7/25
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7.1.2

P33: Name of Variable ~ (N-V~)

Up to 6 characters may be entered:
Example: Speed

Details ot Entry: See Chapter 7.2

P34: Format of Variable ~ (F-V~O)

The MODE key selects the following formats:

xxx
xxxxx
xxxx.x
xxxxx.xxx

torvelocity, acceleration, deceleration (in %)

for counter values (increments) and delay periods (ms)
for velocities in direct values, e. g. mm/s, m/min etc.
fordistances, angles etc. in direct values

P35: Lower Limit of Variable ~ (L-V~)
(Low Limit: L-V~~)

Input value format depends on P34.

P36: Upper Limit of Variable ~ (H-V~)

Input value format depends on P34.

This description is valid for all variables VOO to Vi 4, using P37 to P40 for VOl etc.

____ 7/26 __
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7.2

7.2 Parameter Entry and Variable Definition

To enter Parameters, proceed as tollows:

1. Connect the PT-l terminal to the SX-1
via communications link X3 (PT-l re-
ceives power from SX-l).

Now the PT-1 is, tor example, in the „Auto-
External“ mode. This is indicated both in the
LCD display, and by the LED (AUTO). The
SX-l LED should also show „A“ for „Auto-
matic-External“ mode.

j~ij;~1 PT1

AC 220V

PT 1

7/27 — — —____
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7.2 ______

2. Press the PAR/KEY key:
the PROGRAMMING and PARAMETER
LED‘s should light together. The PT-1
expects the entry ot a code numberto
permit entry of Parameters
(see Chapter 12).

3. Input code numbers and press ENTER.
PROGRAMMING LED goes out; __________________
PARAMETERS is illuminated.

Linel = Contents of working line
PO = number of selected parameter:
Typ ~ = typical value of parameter ~

Line 2 = Previous parameter name: (H-V14
variable) (see Chapter 7.3) - ignore for now

Line 3 = Working Line: name of parameter to be
entered ( = program number), and its present
value (number blinks)

Line 4 = Next parameter name: resolution (P1).

4. Press the MODE key to enter or change
a value.

Present value disappears: flashingdashes
indicate the number ot digits.

5. Enter the required Program number,
e. g. 3, and press ENTER.

The new value is shown in the display, which no

longer flashes.

7/28 — —_______________________

Key:

P~ TYP. ~
H-14...
Pgm#
Resol 5.5555

Pgm# ——

Pgm# 3
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7.2
6. Select the next parameter with the

arrow key.

7. Press MODE key (prepare to enter
parameter).

The contents of ihe LCD display scrolls up a line.
Line 1 = Contents of working line:
Pl = number of selected parameter
lncr/U = units tor parameter to be entered
Line 2 = Previous parameter (here Pn).
Line 3 = Working line: nameof parameter Pl
<resolution), and its present value (5.555 incre-
ments/unit).
Line 4 = Next parameter name (P2).

8.Enter required value (resolution);
terminate with ENTER key.

9. Continue to select the next parameter
with arrow keys until all parameters
are entered.

5=~or

9a. OR: select the required parameter
using the FIND key and terminate
with the ENTER key.

10. Input of Variable Definitions:
a) Name ot Variable:

On the display:

In the bottom line, the character set is
displayed in groups, selected by turther
use of the MODE key.

P33 Name

NVQIO xxxxxx

NV~~ xxxxxx
x ABCDEFGH

<— blinks

E— Alphabet

1
Gursor
blinks

7/29
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7.2

Use the arrow keys to move the cursorto
the required character, and press ENTER
toselect. This character will then appear in
the tirst position ot the name.

Cu rsor~~

The next five characters are selected and
entered in the same way. After all six
characters are entered, the name is dis-
played, and the previous and next para-
meters re-appear.

b) Selection ot Format.
Firstly, use the arrow key to bring F-VOO
into the working line.

By pressing the MODE key, the possible
formats are displayed in turn. Select with
the ENTER key.
(Note the assignment ot formats - see P34
description).

c) Selection of Lower and Upper Limits.
Use the arrow keys to place L-VOO (and
then H-VOO) intotheworking line, and press

MODE:

~I1
Enterthe required value and terminate with
the ENTER key. Then continue with all of
the required variables. When no further
vanablesare required,the nameof the next
variable must consist of the six „x“ charac-
ters, i. e. xxxxxx.

G

FV~ ~ xxxxxx

F-V ~ xxxxxx

L-V~
H-V~ — —

Input of parameters is then finished.

7/30
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7.2

The parametersare first stored in the memory otthe PT-l. Pressing the SAVE keytransmits
them into the EEPROM memory ot the SX-l tor preservation despite supply interruption.
Do not forget to do this!

The values may be sent even when a program is running, but they are not then used until
the program is stopped, because a short conversion routine must be performed. (The
position control is switched ott during this conversion, but the servo is still enabled, so a
small amount of drift may occur).

Save with:

E~i~
PT-1 requests which Axis the
to?

parameters belong

• lt the parameters belong to the Axis in
the first line, press ENTER.

After the process is completed, the para-
meter display re-appears.

• lt the parameters belong to a difterent
Axis, press MODE

Type in the Axis number and press ENT-
ER.

SAVE -> Axis ~
Paramters
Sendi ng

SAVE -> Axis

o.k. = <ENTER>
Axis? = <MODE>

The number in the first line disappears.
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7.3 Changing Parameters

1. Firstly, you must select PARAMETER mode (see Chapter 7.2).

2. Load the parameters to be changed trom the SX-1 into the PT-1 usirig the LOAD

key. This copies the parameters trom the SX-1 into the PT-1 memory.

3. Change and Edit the parameters as described in Chapter 7.2.

4. Remember to send the edited parameters back to the SX-l using the SAVE keyl

NOTE!

Whilst Saving, a certain time is required for programming the EEPROM.

:0‘...

1. The MODE key is used to commence the entry ot values, and to select text
character groups.

1
2. An incorrect entry may be cleared using the CE key provided that the ENTER

key has not yet been pressed.

Valid Entry Check.

7/

The PT-1 checks the entered values for validity, exceeding permitted range,
etc, and reports when the conditions are not met when the ENTER key is
pressed, e. g. in the first line „>„ is displayed for „value too large“ or „c“ tor
„value too small“. At the same time, the invalid entry is deleted. lt is not possible ~
to finish entry of that Parameter until an acceptable value is entered.
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7.4

7.4 Parameter Limits

Limits of Ranges for Ski

On entering Parameters, the allowable limits may be exceeded. In the first line of the
PT-1 display, the following reports may appear:

limit exceeded
limit not reached
gain factor KV out ot range
incremental velocity too high
calculation of tollowing error out of range

0:
5:

G speed Vmax. • Resol • T c 30 000 000
(PS‘ Pl P4)

5 Following
Error

Vmax. Resol <445 000
KV 2

P5•Pl
P 18

V gain 26,7 < V max.‘ Resol <1 744 830
Vmax.V‘KVO

(PS •P1
P3• P16)

Whilst the reports A, 0 or 5 appear on the display, the diagnostic report
„Data Not Sent““ also appears. The parameter data is unacceptable.

4 . • •=:.. : %
4&+k..»».~S :4<9-s4\ .> 4:» «-:444.<,4?4‘ ••.~.:*.: 4:4< a.k::44“

-N

1
Attention:
Parameters which include „out of range“ values may become „lost“. An error message E27
„parameter values deleted“ occurs, and detault values are loaded.

Attention:

5Operation with detault values is not possible: it this occurs, check all Parameter
data with respect to the limits, and re-enter as required.

4~.~.~‘o.:¾4‘4 *~
¾ .3&~: 4<~~t ~. ~
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8-8.1 ______

8. Programming
After the Parameters have been entered (See Chapter 7), you may commence program-
rrung.

The Program detines the logical and motion control tunctions to be performed by the
SX-1 . Furthermore, certainvaluesfixedbythe parameters (e. g. velocity, acceleration) may
be moditied by the Program tor individual movements. Such values have priority over the
values fixed by the parameters.

8.1 Program Structure
lt is possible to make an easily-understood Program using only a few instructions trom the
ECL programming language. Main programs can be broken up into subroutines: the
SX-1 can have up to 20 main Programs, each with up to 100 subroutines. lt is possible to
„nest“ subroutines up to 10 deep. Subroutines are „called“ using JMP (jump) instructions:
when the END ot a Subroutine is reached, the Program continues at the calling JMP
in St ruction.

Mein Program H1

max. 10

BEG Ul

JMP U2

END UI

Subroutine UI

/ BEG U2
0
0

0
END U2

0000

Subroutine U2

BEGUx
0

0
0

ENDUx

Subroutine Ux

Example ot a possible Program structure.

8/1
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8.2 __

8.2 Program Instructions
8.2.1 Overview
A tew program instructions are often sufficient to build a complex and understandable

program. The tollowing instruction groups are available:

• Organisation instructions (for structuring the program):
- detining the begining and end of main programs and subroutines
- conditional and unconditional jumps
- branch conditions for building program Ioops

• Motion-related instructions:
- relative and absolute positioning instructions
- defi ne velocity and acceleration/decelerati on
- homing

• Wait instructions

• Set instructions tor outputs, counters and tlags (including Boolean and Arithmetic).

8/2
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8.22 Programming lnstructions and their meaning

BEG Hnnnnnn, END Hnnnnnn

Meaning:
Beginning and End ot Main program.
Input: BEG, ENTER, number, ENTER
Number ot the Program H: nnnnnn = 1 ... 999 999

BEG Uww, END Uww

Meaning:
Beginning and End ot Subroutine.
Input: BEG, MODE, ENTER, numbers, ENTER
Number ot Subroutine U: ww= 0 ... 99

Label Lww

Meaning:
Jump destination Label.
A Label may be placed betore any instruction: it becomes part ot that instruction, and it
may not exist alone.
lt is „jumped“ to by the JMP Lwwinstruction.
NumberofLabelL: ww=0...99

JMP Lww _______

Meaning: Jump to Label Lww (destination).
NumberofLabelL: ww=0...99

Whenthe program reaches this instruction, an unconditional jumpto Label Lww will occur,
and the program continues trom that point.

8/3
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____________—- 8.2.2 ________ —

JMP Uww
Meaning: Jump to Subroutine Uww
Number of Subroutines U: ww = 0 ... 99

Whenthe program reaches this instruction, an unconditional jump to Subroutine Swwwill
occur, and the Subroutine is executed. When the end ot the Subroutine is reached, the
program is resumed at the instruction tollowing the jump instruction. For example:

PR....

JMPU12—~‘ BEG U12

WAIT
~~~END U12

IF lxxx = H Lww
IF lxxx = L Lww ________ ___________

Meaning:
Jump to Label Lww (Address ww), it input 1 xx
- is either H = HIGH (=1)
-or L=LOW(=O)
Numberotlnputsl: xxx =1.6.16
NumberotLabelL: ww=0...99

IF lxxx = H Uww
IF lxxx = L Uww

Meaning:
Jump to Subroutine Uww, it input 1 xxx
- is either H = HIGH (=1)
-or L=LOW(=O)
Numberotlnputsl: xxx=1...6.16
Number ot Subroutine U: ww = 0 ... 99

8/4 —~________________ ___________
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8.2.2 —_____________________ ______

lFFvv=H Lww
lFFvv= LLww

Meaning:
Jump to Label Lww (Address ww), it Flag Fvv
- is eitherH = HIGH (=1)
-or L=LOW(=~I)
Number ot Flag F: vv = 0 ... 99

Number of Label L: ww = 0 ... 99

A number ot Flags are reserved as tollows, and must not be used tor other purposes:
F99=H; Drivein motion
F 98 = H; Linear Acceleration/Sin2
F 97 = H; Axis Homed
F 96 = H; Touch Probe signal not received
F 95 = H; Touch Probe during Sin2 accel/decel
F 94 = H; External Override Active

lFFvv= H Uww
lFFvv= LUww
Meaning:
Jump to Subroutine Uww, it Flag Fvv
- is either H = HIGH (=1)
-or L=LOW(=~)
Number ot Flag F: vv = 0 ... 99

Number ot Subroutine U: ww= 0 ... 99

IF Cvv = aaaa Lww
IF Cvv < aaaa Lww
IF Cvv > aaaa Lww

Meaning:Jumpto Label Lww(Addressww), itthevalueof CounterCwis equalto (=), smal-
1er than (<), or greater than (>)the value aaaa.
NumberotLabelL: ww = 0... 99
Number of Counter C: vv = 0 ... 99

Reterence Value: aaaa = - 9999 to .i. 9999

8/5
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lFCvv = aaaa Uww
lFCvv < aaaa Uww
lFCvv > aaaa Uww

Meaning:
Jump to Subroutine Uww(adr. ww), it the value of Counter Cvv is equal to (=), less than
(<) or greater than (>) the value aaaa.
Number ot Subroutine U: ww = 0 ... 99

NumberotCounterC: vv = 0...99
Reterence Value: aaaa = - 9999 to + 9999

IF > vvvvv.vvv Luu
lF <vvvvv.vvv Luu
Meaning:
Jump to Label Luu (Address uu), it the Position Value vvvvv.vvv is greater than (»or less
than (<) the Actual position.
NumberotLabelL: uu = 0...99
Position Value: vvvvv.vvv = -99999.999 ... +99999.999.

NOTE:

PA These instructions may not be used if Parameter P29
PA V selects Relative (endless) positioning mode.
PA C

PA vvvvv.vvv
Meaning: Move to absolute position vvvvv.vvv.

Value: vvvvv.vvv = -99999.999 ... +99999.999

This position instruction refers to the home (zero) position of the machine.

NOTE:
lt two absolute position instructions with the same value follow each other, the second
instruction causes no turther motion.

Example: PA 1000.000
PA 1000.000 .~— no effect

____ __ _________— 8/6
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PR vvvvv.vvv
8.2.2

Meaning:
Move the distance vvvvv.vvv relative to the present position
Value: vvvvv.vvv = -99999.999 ... +99999.999

This position instruction relates motion to the present (actual) position of the machine,
rather than to the home (Zero) position.

NOTE:
If two relative position instructions with the same value tollow each other,
instruction causes a second movement ot the same distance as the tirst.
Example: PR 1000.000

PR 1000.000

The machine moves the distance 1000.000 twice.

PA vvvvv.vvv Vend = CCC %
PR vvvvv.vvv Vend = CCC %

the second

~ :0.». ..... ..~ ~ .•~
~ ~ ~..

Examples:
VEL 100% or VEL100%
PR 1000.OOOV1O PR 1000.OOOV100
PR 1000.000 SET 0~8 = H

PR 200.000
PA vvvvv.vvv C
PR vvvvv.vvv C

Meaning:
Position absolute (PA) or relative (PR) with motion continuation
Value: wvvv.vvv = -99999.999 ... +99999.999

With this positioning mode, the terminal velocity is defined (Vend = ccc0/o). The
succeeding movement is carried out at this velocity. The calculation time forthis must be
allowed tor when detining scan ning rate P4.

NOTE:

Never program a time delay with a WAIT instruction after this instruction!

Meaning: Position absolute (PA) orrelative (PR) with program continuation (C= Continue).
Value: wvw.vw = -99999.999 ... +99999.999

8/7
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When reaching this instruction, the program is continued immediately, without waiting for
the completion otthe positioning. Thus during a positioning movement, inputs ortlags may
be monitored and used tor further control.

Example:
PA 100.OOOC
L02 IF F99 L,LO1

IF 101 = L, L02

During positioning to 100.000, Flag F99 and Input 101 are monitored. If Flag F99 is Low,
jump to Label LOl; if Input 101 is Low, jump to Label L02.

PA Vddd
PA Vddd Vend = Veee
PR Vddd
PR VdddVend=Veee
PA Vddd C
PR VdddC

Meaning:
Positioning in a similar way (absolute (PA) or relative (PR) with motion continuation (V) or
program continuation (0)), but with the distance vvvvv.wv detined instead by a Variable
Vdd: this may be specified later e. g. by the user.
Variable Definition: see Chapter 7.1.
Variable number V: ddd = 0 ... 255.
Variable number V: eee = 0 ... 255.

The contents ot variable Vee is interpreted as velocity in Units/s.

STOP

Meaning: Stop the axis immediately

This instruction may only sensibly be used after a „Position and Continue Pro-
gram“instruction (Continue, e. g. PA vvvvv.vvv 0), because with normal positioning in-
structions, the program is stopped until the end position is reached (and therefore the
STOP instruction would be too late).

__________________— 8/8 -____ ______________ _______
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HOME _____

Meaning:
Initiate the Homing cycle.

VEL ccc
VEL Vddd %
Meaning;
Seleot Velocity (= VEL) directly (ccc) or by variable (Vddd) as a 0/0 ot maximum value.
Value: ccc= 1 ... 100%
Variable number V: ddd = 0 ... 255

VEL 0000.0 U/s
VELVddd U/s
Meaning:
Select Velocity (=VEL) directly (ooooo) or by variable (Vddd) in Units per second.
Value 00000: 0.1 to 6000.0
Variable number V:ddd=0... 255

A much more precise definition ot velocity is possible using „Units per second“ than using
percentage ot maximum speed.

ACC ccc
ACC Vddd

Meaning:
Selection of Acceleration rates. Entered directly (ccc) or by Variable (Vddd) as a 0/0 ot
maximum.
Value: ccc=1...100%
Variable number V: ddd = 0 ... 255

Note:
When using Sin2 acceleration mode, this value detinesthe slew rate tor changing velocity
(see chapter 7.1.2 - P 28). Maximum acceleration can only be changed by using Parame-
ter P6.
ACC = 1 is smallest slew time (max. acceleration)
ACC = 100 is largest slew time (min. acceleration)

______________________________— 8/9 — ___ ______- -
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DEC ccc
DEC Vddd% ____ ___ ____________

Meaning:
Selection of Deceleration rates. Entered directly (ccc) or by Variable (Vdd) as a % maxi-
mum.
Value: ccc=1...100%
Variable number V: ddd = 0 ... 255

Note:
When using 51n2 acceleration mode, this value is irrelevant, because acceleration and
deceleration are the same.
Input instructions are ignored.

WAIT bbbb ms
WAIT Vddd ms
WAIT lyyy = H

WAIT lzzz = L ______________

Meaning:

Halt program execution tor the time period specitied, or until the input condition is met.

• WAtT bbbb ms: Wait bbbb ms; bbbb = 0 ... 9999;

• WAll Vddd ms: Wait tor the number ot milliseconds detined by variable Vddd;
ddd=0...255.

• WAll lyyy = H: Wait until Input lyy is HIGH (H = 1); yy = 0.01 ... 6.16
• WAIT lzzz = L: Wait until Input lzz is LOW (L = 0); zz = 0.01 ... 6.16

SET Oxxx
SET Oxxx
SET Fvv =

SET Fvv = H*)
Meaning:
Set Output Oxxx (output) to 0 or 1 (L or H); set Flag Fvv to 0 or 1.
Number ot Flag F: vv = 0 ... 99

Number of Output 0: xxx = 0.01 ... 6.16
*) Flags F94 - F99 are tunctionally dedicated.
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SET Cvv = yyyy

SET Cvv = Vddd

Meani ng:
Preset Counter Cw to value yyyy or to the value ot Variable Vddd.
Number ot Counter C: vv = 0 ... 99

Counter value yyyy = -9999 to +9999
Variable number: ddd = 0 ... 255.

SET Cvv= C+aaaa
SET Cvv= C+Vddd
Meaning:
Add to the present value ot Counter Cvv the value aaaa or the value ot Variable Vddd.
NumberotCounterC:w= 0... 99
Value: aaaa = -9999 to +9999
Variable number V: ddd = 0 ... 255.

S Vddd = vvvvv.vvv

Meaning:
Preset Variable Vddd to value vvvvv.vw.
Variable number V: ddd = 0 ... 255.
Value: vvvvv.vvv = -99999,999 to +99999,999

SET Vddd = V [CvvJ

Meaning:
Preset Variable Vddd to the value which is in the Variable [Cvv].
Example: If Counter CO1 is at value 5, and ddd = 00, then the value ot VOS is ente-

red intoV0o.

Application: Enables a variable list (look-up table) to be detined at the start of a program
or by host computer, to allow use ot a relatively short program.

Counter number C: vv = 0 ... 99

Variable number V: ddd = 0 ... 255.

8/11 —______ __ __________
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Meaning: Ihe given text (up to 12 characters) is displayed on the PT-1. (Only in „Auto“

mode).

Application: For Status and Diagnostic display on the PT-1,

Example: TXT: GOMMENT

8/12
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SET Oxxx = lyyy. Fvv

Meaning:
Set Output Oxxx to the Boolean AND function ot Input lyyy and Flag Fvv.

Number ot Output
Number ot Input 1:
Number ot Flag F:

0: xxx = 0.01 ... 6.16
yyy= 0.01 ... 6.16
vv = 0...99

SETOxxx=Iyyy+ Fvv
Meaning:
Set Output Oxxx to the Boolean OR function ot Input lyyy and Flag Fw.

Number ot Output 0: xxx = 0.01 ... 6.16
Numberofinputt: yyy= 0.01 ...6.16
NumberofFlagF: vv=O...99

SET Oxxx = lyyy. tzzz
Meaning:
Set Output Oxxx to the Boolean AND tunction ot Input lyyy and Input lzzz.

Number ot Output 0:
Number ot Input 1:
Number of Input 1:

xxx =0.01 ... 6.16
yyy= 0.01 ... 6.16
zzz= 0.01 ... 6.16

SET Oxxx = lyyy + tzzz

Meaning:
Set Output Oxxx to the Boolean OR tunction of Input lyyy and Input lzzz.

Number of Output 0:
Number of Input 1:
Number ot Input 1:

xxx= 0.01 ... 6.16
yyy= 0.01 ... 6.16
zzz= 0.01 ... 6.16
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SET Oxxx = Fvv • Fww
Meaning:
Set Output Oxxx to the Boolean AND tunction ot Flag Fvv and Flag Fww.

NumberotOutputO: xxx =0.01 ... 6.16
Number of Flag F: vv = 0 ... 99

NumberofFlag F: ww =0... 99

SET Oxxx = Fvv + Fww

Meaning:
Set Output Oxxx to the Boolean OR function ot Flag Fvv and Flag Fww.

Number of Output 0: xxx = 0.01 ...6.16
NumberofFlagF: vv =0...99
Number ot Flag F: ww = 0 ... 99

SET Fvv = lxxx. Fww

Meaning:
Set Flag Fvv to the Boolean AND tunction of Input lxxx and Flag Fww.

NumberotFlag F: vv =0... 99
Number ot Input 1: xxx = 0.01 ... 6.16
Number of Flag F: ww = 0 ... 99

SET Fvv = lxxx + Fww

Meaning:
Set Flag Fvv to the Boolean OR tunction ot Input lxxx and Flag Fww.

Number ot Flag F: vv = 0 ... 99
Number of Input 1: xxx = 0.01 ... 6.16
NumberotFlagF:ww =0...99
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SET Fvv = lxxx. lyyy

Meaning:
Set Flag Fw to the Boolean AND function ot Input lxxx and Input lyyy.

NumberotFlagF:w =0...99
Number ot Input 1: xxx = 0.01 ... 6.16
Numberotlnputl:yyy=0.01 ... 6.16

SET Fvv = lxxx + lyyy

Meaning:
Set Flag Fw to the Boolean OR tunction ot Input lxxx and Input lyyy.

Number ot Flag
Number ot Input
Number ot Input

F:vv=0...99
1: xxx = 0.01 ... 6.16
l:yyy=0.01 ... 6.16

SET Fss= Fvv • Fww

Meaning:
Set Flag Fss to the Boolean AND tunction ot Flag Fvv and Flag Fww.

NumberofFlagF: ss=0... 99
NumberotFlagF: vv=0... 99
NumberotFlagF:ww=0...99

SET Fss= Fvv + Fww

Meaning:
Set Fag Fss to the Boolean OR tunction ot Flag Fvv and Flag Fww.

NumberotFlagF: ss=0... 99
NumberofFlagF: vv=0...99
Number of Flag F: ww = 0 ... 99
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SET Vddd = Veee + Vfff
Meani ng:
Ihe result of the addition ot Veee and Vttf is saved in Vddd.

Variable number V: eee = 0 ... 255
Variable number V: ttf = 0... 255
Variable number V: ddd = 0 ... 255

SET Vddd = Veee- Vfff
Meaning:
Ihe result ot the subtraction of Vfff trom Veee is saved in Vddd.

Variable number V: ddd = 0 ... 255
Variable number V: eee = 0 ... 255
Variable number V: fft = 0 ... 255

SET Vddd = Veee • Vfff

Meaning:
The result ot the multiplication ot Veee and Vttt is saved in Vddd.

Variable number V: ddd = 0 ... 255
Variable number V: eee = 0 ... 255
Variable number V: fft = 0 ... 255

SET Vddd = Veee : Vfff
Meaning:
Ihe result ot the division ot Veee by Vtff is saved in Vddd.

Variable number V: ddd = 0 ... 255
Variable number V: eee = 0 ... 255
Variable number V: tit = 0 ... 255

SET Vddd = Veee

Meaning:
Variable Vddd is set equal to Veee.
Variable number V: dd d= 0 ... 255
Variable number V: eee = 0 ... 255

8/16
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SKVddd = vvvvv.vvv
Meaning:
Add the value vvvvv.vvv to the present value ot Vddd.

Variable number V: ddd = 0 ... 255

Value = vvvvv = -99999.999 ... +99999.999

IF Vddd > Veee Lvv
Meaning:
lt Variable Vddd is greater than Variable Veee, then continue Program at Label Lvv.

Variable number V:ddd=0...255
Variable number V: eee = 0 ... 255
Number ot Label L: vv = 0 ... 99

IF Vddd <Veee Lvv
1 Meani ng:
lt Variable Vddd is smaller than Variable Veee, then continue Program at Label Lvv.

Variable number V: ddd = 0 ... 255
Variable number V: eee = 0 ... 255
Number of Label L: vv = 0 ... 99

IF Vddd = Veee Lvv
Meaning

lt Variable Vddd is equal to Variable Veee, then continue Program ot Label Lw

Variable number V: ddd = 0 ... 255
Variable number V: eee = 0 ... 255
NumberotLabelL:vv =0...99

IF > Vddd Lvv
IF<VdddLvv
Meaning:

Jump to Label Lvv if the position value in Vddd is > or < the Actual Position.

Variable number V: ddd = 0 ... 255

Numberof Label L:w =0.99

8/17 —
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MOV Vddd -> EEPROM

Meaning:
Variable Vddd is saved in LEPROM.
Variable number V: ddd = 0 ... 255

MOVEEPROM ->RAM
Meaning:

All variables which are in RAM are over-written with values from FEPROM.

PA vvvvv.vvv DP

Meani ng:
With a circularaxis, orendless belt drive , the shortest route to an absolute position is used.
(DP = Direct Positioning).
Value: vvvvv.vvv = +99999.999 ... -99999.999

SET P = Vddd

Meaning:
The present position is set internally to the value ot Vddd. The Reterence and Actual
position counters are set accordingly.

SET POS = ISTPOS

Meaning:
The present Actual position is used as the Reference position, and thereby the position
controller is overridden.
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SET Vddd = ISTPOS

Meaning:
The present Actual position is saved in Variable Vddd.

Variable number V: ddd = 0 ... 255

PTP +ppppp.ppp

Meaning:
During a positioning movement, an external signal (TP = Touch Probe) is anticipated. After
the appearance of this signal, the distance +ppppp.ppp is covered.

NOTE:
lt sin2 acceleration is selected, the TP signal is accepted only when constant velocity is
attained. If aTP input is receivedduring acceleration ordeceleration, then Flag F95 is set.
The distance + ppppp.ppp that is still to be covered must be greater than the minimum
stopping (braking) distance of the drive. A Position and Continue Program (....C) instruction
shouid be used before this instruction.

Example: PR 1000.000 C
PTP 100.000
IF F96 = H L1 0 Flag F96 indicates it TP signal is received.

PTP VdddW=Veee

Veee
start /JL.\ finish

_____ ____- -~ 1----

Nr

Vddd
TP (lnterrupt)

Meaning:
The PTP instruction is used to correct a previously started movement to an external input.
When the TP (= Touch Probe) signal is received, the drive continuesfor the distance Vddd.
The TP signal isacceptedonlyinthe“window“ rangeVeee. lttheTP signal is not received
in the valid range , the Flag F96 is set: if a TP is accepted, F96 is reset.
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PTP Vddd

Meaning:
Ihe PTP Vddd instruction, in contrast with the PTP Vddd W = Veee instruction, specities
no „window“ torthe positioning distance. This means that after the start of positioning, the
first TP signal is awaited. lt the TP input is not received, the Flag F96 is set.

STP Vddd = ISTPOS

Meaning:
Ihe Actual position is read into Variable Vddd during positioning: the moment this occurs
is determined by the TP input.
Flags F95 and F96 are set as tor other TP instructions.

SET SOLLP = Vddd

Meaning:
The Reterence position is read trom Variable Vddd. Ihe aim position can be changed
during a positioning movement. lt the aim position is already passed, the axis reverses to
lt. Program execution continues after reaching the positiön aimed tor.

SET Vddd = OVR

Meaning:
The analog value is read trom the A/D converter into Variable Vddd. The analog value can
Iie in the range between 0 (-10V) and 4095 (+10V).

Condition:
The Analog Override option module must be inserted into the Feedback Module‘
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Description of the dedicated ftags F94 to F99

F94

External Override Active
Status: H

F95

Touch Probe whilst Accelerating or Decelerating in ~in2mode.
Status: H

F96

Touch Probe not recognized.
Status: H

F97

Homed.
Status: H

F98

Acceleration mode:
Status: 1-1 = sin2

L = linear

F99

Drive in motion
Status: H

__________ ____ _________-- 8/21 — - ___________
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8.3 Program Entry

To Enter a Program, proceed as follows:

1 .Connect the PT-1 to connector X3 ot
the SX-1 (the SX-1 supplies power to
the PT-1).

Ihe PT-1 displays the operating mode pre-
selected via lnputs on connector Xl. Ihis is
displayed on the LCD display and corre-
sponding LED on the PT-1, and on the
7-segment display of the SX-1.

Ph

AC 220V

Ph

2.Press PAR/KEY key.
Ihe PROGRAMMING and PARAME-
1ER LED‘s light together. Ihe PT-1
awaits the entry ot the Code number
„key“ to allow entry of the Program (see
Chapter 11).

8/22
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3. Type in the code number: tinish with

ENTER.

The PROGRAMMING LED is extinguished, and
PARAMETER remains on.

5. Press the PROG key. The menu
shown at the side appears. Position
the cursor with the MODEkey, accor-
ding to whetheryou wish to Edit a Pro-
gram, create a New Program, Erase a _____________________

Program, or List the Programs. (For fur-
ther details of these tunctions, see the
end ot this Chapter).

6. Here: Select „New PGM“ in the second
line using the MODE key, and press
ENTER.

7. The required Program number must
now be chosen: e. g. type 6 and press
ENTER. ___________________

Line 1
BIk: = number 01 instructions in working line
M: 16 = amount 01 memory required
Line 2
empty
Line 3 and 4:
Beginning and End 01 Main Program M6.

7. Press INS (= Insert) key.

The cursor is inserted between the BEG and END
instructions. The PT-1 is now ready forthe entryof
program instructiOns.

8/23 —________ _____ ___— --__

Blk: ~ M: 16

BEG M

END M

P~ (TYP. ~)

H-V14
Pgm#
Resol.

Edit PGM
New PGM
Erase PGM
List of PGM‘s

Program in PT-1 will be
erased
PgmNo=

BIk:~I M: 16

BEG M ~O~6
END M ~I~%6
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When entering the Program instructions,
you should in general use the tollowing
sequence ot keystrokes:

1. Press the required instruction key,
e.g. WAll

2. Press the MODE key until the
specific iristruction in the group is
di spl ayed.

The instruction is displayed (e. g. from a group of
similar instruction, in this casethe „Wait“ group), but
without values.

Here, for example, if the MODE key is pressed
twice: WAIT 1 = L appears. The value following
input 1 is empty.

At the place tor value entry, the appropriate number

3. Press ENIE R. 01 dashes ———— appears (the last one blinking).

4. Enter the value with the numeric
keypad, e.g. here type 2, and press
ENTER.

The value is accepted. the display moves up one
line, making room for the next instruction.

Note:

When you have selected the IF, POS and
SET instruction groups, you may select
the sub-groups using the NEXT and MODE
keys.

IF 1.. H Lvv (hww)

L7IFF ..H Lvv(Uww) Li7j
IFC . . aaaa Lvv

IFI .. LLvv(Uww)

IFF..LLvv(Uww)

IFC..aaaaUww
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There are six tunctions available tor entering and editing programs:

LOAD

SAVE

EDIT

NEW POM

DELETE PGM

LIST OF PGM‘s

(Load a Program trom the SX-1 to the PT-1)

(Save a Program from the PT-1 to the SX-1)

NOTE: After the SAVE tunction, the control must not be swit-

ched 0ff immediately.

(A Program in the PT1 may be edited)

(Enter a new Program)

(Erase/Delete a Program)

(The Directory ot all Programs in the SX-1 is displayed)

Scroll with the arrow-keys

71 \
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LOAD

Edit PGM
New PGM
Erase PGM
Listof PGMs

Program in PT 1
will be erased
PgmNo=

BIk: 27 M: 58

BEG M ~4
PA 22.4 V

The message is displayed:

3. Enter the required Program
number, e. g. 4

Ihe main menu is again displayed:

Ihe first line of the selected program
is displayed.

Program in PT 1
will be erased
PGmNo= 4

Edit PGM
New PGM
Erase PGM
Listof PGMs

1. After selecting PAR, entering the code
number, and switching to PROG, the
main menu is displayed.

2.

LEI

6

.5FIND

Searoh forthe required Instruction/
Block number
or

Soroll through Ihe instruction numbers.

8/26 -______ ______ _______
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Completion of Program Entry

1. After the last instruction ot a new or
edited Program is entered, press
ENTER once more.

This message is displayed brietly (the Pro-
gram is checked tor syntax errors: it any are
tound, they are displayed in normal text),
and then the main menu
appears:

SAVE

Blk: 16 M: 53
PR + 22.3~I
PR+ 17.2~I
WAIT lOms

iO (~s ~L)

Edit PGM
New PGM
Erase PGM
Listof PGM‘s

Pgm

3. Now press the SAVE key:

Now the number ot the axis to which the
Program relatesis requested. ltthe numberat
the top right is correct, press <ENTER>. lt
anotheraxis is required, press the MODE key,
enter the number, and press ENTER.

After a short time, the main menu re-appears.

EDIT
Whenthe main menu is displayed, select the EDIT mode using the MODE key to move the
cursor to EDIT.

Commence the tunction using the ENTER key. Now the Program displayed maybe edited.

8/27 — —___ ______ —_____ - ___—__
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NEW PGM
lt the main menu is displayed, select
NEW PGM on the second line by using
the MODE key to move the cursor to it.

Commence with ENTER:

After the entry ot the new number and

ending with ENTER, the present Pro-
gram in the PT-1 is deleted, and the
BEG(inning) and ENDinstruction ot the

new Program appear.

El
See the beginning ot this chapter tor
turther details.
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Erase PGM

lt the main menu is displayed, select
ERASE PGM on the third line by using
the MODE key to move the cursor to it.

Commence with ENTER:

El ____

The Program to be deleted is requested.
Enterthe numberand press ENTER.

El ____

The program is deleted and the main _______________________

menu re-appears.

LIST OF PGM‘s
lt the main menu is displayed, select
LIST OF PGM‘s on the last line by using
the MODE key to move the cursor to lt.

Commence with ENTER:

To display further Programs, use the
arrow keys. When the last program is
displayed, the tourth line remains empty.

Funotion Commands tor Editing
Four Functions are available tor handling instructions whilst programming:

DELETE (Delete an lnstruction)
INSERT (Insert an Instruction)
TEACH (Insert one or more „taught“ position movements)
LABEL (Jump address label)

8/29 —____ _____

Erase PGM
PgmNo =

[Edit PGM
New PGM
ERASE PGM
List of PGM‘s

List of PGM‘s
1 = PGM~~~1
2 = PGM ~4
3 = PGM~~12
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DELETE ________________

Pressing this key deletes the instruction at working line 3.

INSERT

When this key is used, the instruction in working line 3 is scrolled up, and a space is inser-
ted after it, indicated with a“>“ symbol.
The empty line is maintained after every instruction is entered, so that several instructions
may be entered in succession. Press the enter key to leave this tunction.

TEA CH

When this key is used, the instruction in working line 3 is scrolled up, and a positioning
instruction PA is inserted after it. lt the POS key is now pressed, the present Actual Position
value is read, and a position instruction with the same value is inserted by pressing the
ENTER key.

The TEACH-Function is then completed.

With the TEACH-Function, it is possible to drive to each position required in the Manual-

External mode, and then enter these into the Program.

LABEL

Any instruction in the Program may be given a Label. This is necessary to define the
destination address tor a jump instruction.

The label number must be entered by pressing the LAB key BEFORE entry ot an instruc-
tion in line 2. The label number is entered.

Every label L-instruction must be tollowed by the label number and then a program
instruction, e. g.

L 13

VEL 90%

________________________________— 8/30
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8.4 Entry of Variable Data
lt is always possible to enter or change data in those Variables which have been selected
and named during Parameter entry. A code key number is not required.
The entry ot Variable data is initiated as tollows:

a) lt a key code number has not yet been entered, press PROGNAR key.

b) lt a key code number has already been entered, either: Press PARIKEY and ENTER
(the key code validity is cancelled), or Press PROGNAR twice (the key code validity
is preserved).

PROG1.5

Brietly displayed in sequence:

2. Then the tirst three Variables appear,
with their values, it entered: otherwise
values are £~.

3. For the entry ot Variable data, line 2 is
the working line. Use the arrow keys to
place the required Variable there.

55 e. g.

4. Prepare tor entry with the MODE key:

5. Enter the value with the numeric
keypad.

Get
Installation data
Variables Loading

INPUT VAR
Length
Speed
Distance

8/31 -—___ ___
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6. Enterwith:

Hint:
lt an entry is invalid (too small or too large), then it is brietly displayed and the ‚~

entry ignored.

The Variable data are only held in the butter memory, and must be re-entered when the

control is switched on again.

7. Save

SAVE

By using the SAVE key, the Variable data are loaded into EEP ROM. When the control
is switched on again, the Program uses the SAVED data.
Data entry may be performed whilst the Program is running.
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8.5 Display and Editing Variable Values

After entering Variable values, they are immediately saved to the SX-1 (without pres-
sing SAVE).

Variable values may also be changed whilst the Program is running:

a) by the user
b) trom the Program itselt. A display ot the current values is

possible by pressing the PROGNAR key.
c) by parallel communications link data (Option) with the aid of a PLC or from decade

switches.

(See also Chapter 8.4)
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8.6 Selecting and Running a Program
Automatic External

In this mode, the main Program whose number is given by Parameter PO is run. The use
of the PT-1 is not necessary, but it may be connected tor monitoring purposes (control ot
Actual position, display ot Following Error, Text reports, etc.)
(For turther details, see „Auto External“ mode, Chapter 4.3)

Automatic Remote Mode

In this mode, it is possible to use the PT-1 to select a Program trom an archive ot up to
20 Programs in the SX-1 controller, and to control it using the tunction keys.

El LIII
Program Number

AR >POOOOO1 FS _

BIk. __ 5 _ O:1QO% ___

Act. Pos+ 1999.875
AOO. _ How a e you _____

Auto

Block Number

Override
Actual Position

User Text
Number ot Axis
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Program number selection and choice ot
Single Step (S-ST) or Continuous (Auto)
running mode may only be pertormed
when a Program is not running.

First choose a Program number.

Move the cursor to P using the MODE
key, press ENTER, and the old Program
number is deleted.

Enter a new Program number (e. g. 6)
Save the number with the ENTER key.
Now program number 6 may be started.

The change from „Auto“ to „Step“ mode
can only be made after entering a key
code number.

AR >P_ <FS

AR->P_ 6FS

AR P000006 < FS

Ii

Cursor
Move the cursor to „Auto“ using the
MODE key, and use the ENTER key to
select:
„Auto“ = Continuous Program Operation
„Step“ = Single Step Program operation

The START key is used to start each
instruction in the „Step“mode.

(For turther details, see also „Auto Re-
mote“ mode, Chapter 4.1 .2)
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8.7 Central Archiving of Programs and Parameters

Programs and Parameters may be archived using the data communications link Softwa-
re packages are available tor the Siemens PG 675 and 685, and IBM AT and XT.

Please enquire tor turther intormation.

8.8 Axis ldentification

When the SX-1 is Switched On or Reset, an Axis ldentification number is displayed.

Example: Sequential display of

A = Axis~
0

0

8.9 Software ldentification

When the SX-1 is Switched On or Reset, a Software ldentitication number is displayed
after the Axis ldentification.

Example:

Software ldentification e. g. Release 5.10
Pause
Axis ldentitication

8/36
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9. Error Messages and Correction

Any error arising is displayed both on the 7-Segment display of the SX-1 and on the
PT-1.

The SX-1 sequentially displays the error by a letter „E“ tollowed by a 2-digit number.

The tollowing errors are possible:
Error

Code

Meaning Possible Cause and

Remedy

00 Internal tault Press Reset key

01 End Switch approached

Negative Limit

Return drive to working area

02 End Switch approached

Positive Limit

Return drive to working area

03 Selected SX-1 missing Check 24 Vdc External supply:
Enable SX-1, Connector X2 pin 2,
andon ConnectorXl pins 13/25.

04 Position Feedback Check power supply tor encoder

05 Gain tactor out of tolerance;
motor not tollowing the control
command (incorrect rpm/voIt)

Motor overloaded: check dimensio
ning, acceleration or velocity too high:
reduce.
Di rection i ncorrect: reverse polarity
(P12 or P13)

06 Servo Power tailure Connector X2 Pin 10: external power
supply missing

07 Encoder watchdog No encoder pulses present

08 lnvalid Control command Internal error

09 Left limit of travel is

reached

Check Program; Home; Check

-ve Software limit P9

10 Right limit of travel is
reached

Check Program; Home; Check
+ve Software limit P1O

9/1
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System set to Endless mode:
does not allow Absolute
positioninci
Two operating modes selected!

Ouput not present

Mode selection incorrect

Home position no found

Excessive positioning time

Change ot Acceleration mode
not allowed
Not used

lnstruction (present) not allowed,
e. g. Override with sin2 mode
lncorrect instruction

Arithmetic overflow

Stack Overflow

Stack Underflow

Program not present

Program memory tull

Not used

lnvalid Parameter data

Velocity too high

Excessive Following Error

Not used

Change Program

Only in version 5.X

Change Program

Check coding switch

Home

Position window, KV value too
small
Check Program

Check Program

Internal error

Check input data

Check Program; memory capaci-
t exceeded ________________
Check Program

Provide Program; check Para-
meter PO - Program selection

Check Parameters with respect
to data limits
Check Parameters with respect
to data limits
Check Parameters with respect
to data limits

9/2

11

12

13

14

15

16

17

18

19

21

22

23

24

26

27

30
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31 Acceleration max. too small Check Parameters with respect
to data limits

32 Acceleration max. too large Check Parameters with respect
to data limits

33 Marker (Zero) pulse missing
when Homing

34 lnvalid command over comms.
link

Check Parameter P2 (Encoder
count)
Only possible under DNC
contro 1

35 Home switch not found Check switch

36 Position teedback detects no Check encoder, encoder cables,
motion and encoder coupling

37 Not used

Error Codes 38 through 44 cover error which
terpolating mode.

can only occur when coupled in in

38 Slave error whilst inter- Read error code on Slave LED
polatin~ (on Master LED) and correct

39 Master error whilst inter- Read error code on Master
polating (on Slave LED) LED and correct

40 lnstruction only tor Master Check Program
axis

41 lnstruction only tor Slave Check Program
axis

42 Initialising ot Master detects Internal error
error

43 lncorrect information whilst Internal error
interpolating, in Slave

44 lncorrect information whilst Internal error
interpolating, in Master

45 Parameters missing; Error
when Saving Parameters or

After initiating a SAVE-tunc
tion, the SX-1 must remain

Programs switched on tor sufticient time
to ensure safe programming
ot the EEPROM

- 9/3 __
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Correcting an Error

There are three types ot error and error correction as tollows:

a) Errors resulting trom unusable Parameter data read upon switch-on. They can be
corrected only by the entry ot new or corrected Parameters.

b) Errors arising when the SX-1 is executing a Program, or being manually operated.
Program execution is stopped. The error may be cancelled by positive edge on Input
El (Enable SX-1).

c) Serious errors which attect the tunctioning ot the Position control (Errors E03, E04,
E05). As weIl as reporting the error, the drive Enable is removed. Program execution
is stopped. lt the cause ot the error is removed, and the error is cancelled as in b),
the drive is enabled and the position loop restored.

All error outputs result in the opening ot the „NC Healthy“ output contact. The drive must
thereby be stopped and secured, e. g. power removed and the brake appliec~ (lt titted).

See also Chapter 6.

—___________ -- 9/4
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10. Application Examples
10.1 Cut-off line (Shear)

7 103
Shear up

7

7

102
Shear down

101
Start

~1

A d.c. motor feeds sheet metal trom a coil through a pair ot rollers to the Shear. The metal
sheet must be cut oft to the specitied length.

Program
BEG MOQOQOl
WAIT 101 = H
VEL 100%

ACC 100%
DEC 100%
PR 500.00
SETOO1 =H
WAITIO2=H
SET 001 = L
WAIT 103 = H

JMP LOO
END MOQOQOl

Start ot main program 1
Wait tor Start signal
Maximum Velocity
Maximum Acceleration
Maximum Deceleration
Feed 500,000 mm
Shear down
Wait till Shear is down
Shear up
Wait till Shear is up
Loop to Start instructton
End of main program 1

The example above shows how easily a program can be adapted to an application.
However, it may be seen thatto change the Cut-otf length involves a change in the Program
itselt. For this reason, Variables are provided to allow access to data within the program,
at operator level.

10/1 —___ _____
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The program could be as tollowing:

BEG MOOOOO1
WAIT 101 = H

VEL % VOO The Velocity is detined by
ACC 100 % Variable VOO.
DEC 100%
PRVO1—
SETOO1=H
WAIT 101 = H
SETOO1 =L
WAIT 103 = H
JMP LOO
END HOOOOO1

The cut-ott length is detined by
Variable VOl.

The machine operator thus has the ability to change the length ot the sheets and the line
speed with the aid ot a simple „menu“, similar in ettect to a decade switch.

10/2

LOO

Lanze



10..

10.2 Transfer Unit

—~ 200mm

A hole is to be drilled in aworkpiece. Theretore the unit must traversedose tothe workpiece
at high speed, then move at teed-speed tordrilling. lt must tinally traverse back to the start
position. During drilling, a check tor drill breakage takes place: it this occurs, it must stop
immediately and return to the start position.

10/3 ____
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Program

BEG MOOOOO1
WAIT 101 = L
WAIT 101 = H
SETOO2= L
PA 200.000 V
PA 350.000 C
IF F99 = L, LOl
IF 102 = L, L02
JMP SOl
WAIT 250 ms
VEL 100%
PA 0.000
SET 002 = H

JMP LOO
END MOQOQOl

BEG SOl
STOP
SET 001 H
WAIT 1 02 = L
SET 001 = L
END SOl

Start ot main program 1

Wait tor Start edge
Reset „Ready“ signal
Traverse to 200 mm/continue at 10 %
Feed to 350 mm and continue program
Check it drive has stopped
Check it drill has broken
Jump to Subroutine tor drill breakage
Wait tor cut to „clean up“
Velocity 100 %
Return to Start position
„Ready“ signal
Loop to Start

Start ot Subroutine 501
Stop drive
Report tault
Wait tor acceptance ot drill breakage

10/4
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DC Servodrive

Material

Metering screw,
e. g. 1 revolution
= bOg

Scales

Ihe material is ted into its container using a metering screw. The amount ot material is
proportional to the movement ot the screw, which is positioned with a Servomotor. To
correct tor density variations in the material, a sample is weighed every 100 tillings, and the
amount is corrected tor over- or under-weight.

10/5
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10.3 Bottling and Weighing Machine
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BEG M000004
SET VOO = 1000.000
SETCOO=0
WAIT 101 = H

PR VOO

SETCOO=C+1
IF COO> 100 LOl
JMP LOO
SETOO1=H
WAIT 100 ms
IF 102 = H, SOl
IF 103 = H, S02

SETOO1 =L
JMPL02
END M000004

BEG SOl
5KV 00 = + 10.000
END 501

BEG S02
5KV 00 = - 10.000
ENDS02

Set Variable VOO = 1000.000
Set Counter COO= 0
Wait tor Start
Meter 1000.000 g ±correction

lt counter> 100 then weigh sample
Return to Start
Activate Scales
Wait 100 ms
lt Input 102 —> too little
lt Input 103 —> too much
Scales ott

Set Variable V 00 + 10.000

Set Variable V 00 - 10.000

10/6
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10.4 Material Transfer

A transfer loop has several workstations, which operate on the workpieces. The required
workstation tor each workpiece is detined by 3 (binary-coded) inputs. The NC system
should select the shortest direction to take to the workstation.

10/7
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Prog ram

BEG MOOOOO1
WAIT 104 = L

WAIT 104 = H
JMP SOl

IF 000 = 1
IF 000 = 2

IF COO = 3

IF 000 = 4
IF COO = 5

IF 000 = 6
IF 000 = 7

Wait tor Start signal

Read input value and assign to Counter 000

LO1
L02
L03
L04
LOS
L06
LOO

PA 0.000 DP
JMP S02
JMP LOO

PA S40.000 DP
JMP S02
JMP LOO

PA 1020.000 DP
JMP S02
JMP LOO

Position 1
Position 2
Position 3
Position 4
Position S
Position 6
lnvalid Input

Drive to Load/Unload position
Generate „Ready“ signal
Return to Start

Drive to Position 1
Generate „Ready“ signal

Drive to Position 2
Generate „Ready“ signal

Similar Positioning movements

PA 3400.000 DP

JMP S02
JMP LOO
END MOOOOO1

BEG 501

SET 000 = 0
IF 101 = L L07

SET 000 = 0 + 1
1F102=L L08
SET 000 = 0 + 2

1F103=L L09
SET 000 = 0 + 4
END501

Drive to position 6
Generate „Ready“ signal

Subroutine for reading Binary-coded inputs
101 through 103 to Counter 000
Preset counterto 0

Input 101 with weighting 1

Input 102 with weighting 2

Input 103 with weighting 4

10/8
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BEG S02
SEIQOl =H
WAll 500 ms
SETOO1 =L
END S02

Generate „Read“ signal
Impulse Output 001 tor 500 ms

10/9
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11. User Key Codes

To enter a Program or Parameters, a code number must tirst be entered by selecting
„Parameter“ on the PT-1, whereupon „KEY“ appears.

Depending on which Parameters you wish to edit or enter, you must use the appropriate
key.

The tollowing chart shows which
Paramete rs.

code numbers are necessary to aHow access to the

Code: None 2000
1000

Variable Data

Program

P0
P7

P8

P9
Pl0
Ph
Pl 4

P15
P26

Pgm~
MANS
MANF
Lim-
Lim+
Ofset
Tool +

Tool -

HomV

Prog ram

Pl Resol
P2 IPR

P3 VoNm
P4 Tscan
P5 maxV
P6 maxA
P12 Ssign
P13 Esign
P21 ErLim
P22 PosW
P25 HomM
P27 HomN
P28 Ramp
P29 Pos M
P30 End-M
P31 Var-M
P32 U/rev
Variable-
Definitions
(P33 - P99)

11/1 —____ ___ __

Program

P16
P17
P18
P19
P20
P23

P24

KV~

KVl

KV2

BPl
BP2
l-Fct
Test
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12. Instructions
(Version 5.10 January 1989)

lnstruction
BEG Hnnnnnn
BEG Uww

Meaning
Start of Main Program nnnnnn
Start ot Subroutine ww

Memory Used
5
2

ENDHnnnnnn
ENDUww

HOME

End of Main Program nnnnnn
End ot Subroutine ww

Home sequence

VELccc%
VEL 0000.0 U/s
VELVddd%

VEL Vddd U/s

ACC ccc %
DEC ccc%
ACC Vddd %
DEC Vddd %

JMP Lww
JMP Uww

WAtT bbbb ms
WAtT lxxx = H

WAtT lxxx = L

WAll Vddd ms

PA vvvvv.vvv
PA vvvvv.vvv Vend
PR vvvvv.vvv

Velocity preset to 1-100%
Velocity preset in Units/second
Velocity preset to % by Variable
Velocity preset in U/s by Variable

Acceleration preset to 1-100%
Deceleration preset to 1-100 %
Acceleration in % by Variable
Deceleration in % by Variable

Jump to Label
Jump to Subroutine

Wait tor bbbb milliseconds
Wait till Input xx is high
Wait till Input xx is bw
Wait for penod by Variable in ms

Any 12 characters tor display on PT-1

Position Absolute
Position Absolute with Continue (Vend = ccc %)
Position Relative

PR vvvvv.vvv Vend Position Relative with Continue (Vend = ccc %)
PA vvvw.vvv C Position Absolute and Continue Program
PR vvvvv.vvv C Position Relative and Continue Program
STOP Stop axis immediately

2
3
2

2

2

2

2
2

6
6

3

2
2
2

13

5
5
5
5
5
5
1

PA Vddd
PA Vddd Vel

= Veee
PRVddd
PRVdddVel

= Veee

Position Absolute by Variable
Position Absolute with Continue by Variable
(Vee = [Units/sII)
Position Relative by Variable
Position Relative with Continue by Variable
(Vee = fUnits/s))

12/1
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PA Vddd C
PR Vddd C
LRvvvvv.vvv Mhh

L Rwvvv. vvvS

LRvvvvv.vvvST
Tvvvvv.vvv

LRVddd MSThh

LR Vddd Slave
LRVddd W=Veee

PAvvvvv.vvv DP
PTP ppppp.ppp
PTPVddd W=Veee
PTP Vddd
STP Vddd = ISTPOS

SET P = Vddd
SET Vddd = OVR

SETOxxx = L

SET Oxxx= H

SETFww=L
SETFww=H

SET Cww = aaaa
SET Cww = C + aaaa

SET Oxxx = lyyy*Fuu
SET Cxxx = lyyy + Fuu
SET Cxxx = lyyy*lzzz
SET Oxxx = lyyy + lzzz
SET Oxxx = Fww*Fuu
SET Cxxx = Fww + Fuu

Position Absolute and Continue by Variable
Position Relative and Continue by Variable
Linear interpolation Relative ot Master with
Slave hh
Linear interpolation Relative ot Slave

Linear interpolation Relative ot Slave
with turning point (e. g. spooling)

Linear interpolation Relative ot Master with
Slaves hh by Variable
Linear interpolation Relative of Slave by Variable
Linear interpolation Relative ot Slaves with
turning point (e. g. spooling) by Variable

Position Absolute by shortest route
Position 10 lnterrupt by Constant
Position to lnterrupt by Variable
Position to lnterrupt by Variable (no Window)
Set Variable = Actual Position by TP
Set required position 10 Vdd value
Set Variable to Override value

Set Output xxx Low
Set Output xxx High

Set Flag xx Low
Set Flag xx High

Set Counter ww to aaaa
Add aaaato Counterww

Set Output xxx = Input yyy AND Flag uu
Set Output xxx = Input yyy OR Flag uu
Set Output xxx = Input yyy ANDInput zzz
Set Output xxx = Input yyy OR Input zzz
Set Output xxx = Flag ww AND Flag uu
Set Output xxx = Flag ww OR Flag uu

12/2 —
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9

6

5

9

5

5
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2

2
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2

2
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SET Fuu = lxxx*Fww
SET Fuu = lxxx + Fww
SET Fuu = lxxx*lyyy
SET Fuu = lxxx + lyyy
SET Fuu = Fss*Fww
SET Fuu = Fss + Fww

SET V [Cuu)= Vddd
5 Vddd = vvvvv.vvv
SET Vddd = V fCuu)
SET Cuu = Vddd

SETCuu=C+Vddd
SKVddd = vvvvv.vvv
SETVddd=Veee+Vtff
SET Vddd = Veee - Vttt
SET Vddd = Veee Vttt
SET Vddd = Veee : Vttt
SET Vddd = Veee
SET Vddd = ISIPOS

SET POS = ISIPOS

SETP=Vddd

MOV Vddd --> EEPROM

MOVEEPROM-->VAR

IF lxxx = H Sww
IF lxxx = L Sww
IF lxxx = H Lww
IF lxxx = L Lww

IF Fuu = H Sww
IF Fuu = L Sww
IF Fuu = H Lww
IF Fuu = L Lww

IF Cuu = aaaa Sww
IF Cuu <aaaa Sww
IF Cuu > aaaa Sww
IF Cuu = aaaa Lww
IF Cuu <aaaa Lww
IF Cuu > aaaa Lww

Set Flag uu = Input xxx AND Flag ww
Set Flag uu = Input xxx OR Flag ww
Set Flag uu = Input xxx AND Input yyy
Set Flag uu Input xxx OR Input yyy
Set Flag uu = Flag ss ANDFlag ww
Set Flag uu = Flag ss OR Flag ww

Set Variable by Counter 10 Variable
Set Variable
Set Variable = Variable by Counter
Set Counter by Variable
Set Counter = Counter + Variable
Set Variable = Variable + Constant
Set Variable = Variable + Variable
Set Variable = Variable - Variable
Set Variable = Variable ~‚ Variable
Set Variable = Variable Variable
Set Variable = Variable
Set Variable = Actual Position

Set Required Position = Actual Position
Set Position by Variable

Copy Variable mb EEPROM
Copy all Variables trom EEP ROM to RAM

lt Input xxx = High 90 to Subroutine ww
lt Input xxx = Low go to Subroutine ww
lt Input xxx = High lump to Label ww
lt Input xxx = Low jump 10 Label ww

lt Flag uu = High 90 to Subroutine ww
lt Flag uu = Low 90 to Subroutine ww
lt Flag uu = High jump to Label ww
lt Flag uu = Low jump to Label ww

lt Counter uu = aaaa Ihen 90 tO Sww
lt Counter uu less Ihan aaaa then Sww
lt Counter uu more Ihan aaaa Ihen Sww
lt Counter uu = aaaa then 90 to Lww
If Counter uu less than aaaa then Lww
lt Counter uu more than aaaa then Lww
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IF > vvvvv.vvv Luu
IF.< vvvvv.vvv Luu
IF > Vddd Luu
IF c Vddd Luu

IF Vddd> Veee Luu
IF Vddd <Veee Luu
IF Vddd = Veee Luu

Jump to Label uu it Position > Actual Position
Jump to Label uu if Position < Actual Position
Jump to Label uu it Position > Actual Position
Jump to Label uu it Position <Actual Position

Jump to Label uu when Vddd> Veee
Jump to Label uu when Vddd < Veee
..‚ump to Label uu when Vddd = Veee

Explanations:

xxx

yyy
ZZZ
ww
uu
ss
ddd

eee
fff

999
hh
aaaa
bbbb
0000.0
ccc
nnnnnn
vwvv.vvv
ppppp.ppp

08 (6 16)
08 (6 16)
08(616)

= Numbers between 0 01 and 0
= Numbers between 0 01 and 0
= Numbers between 0 01 and 0
= Numbers between 0 and 99
= Numbers between 0 and 99
= Numbers between 0 and 99
= Numbers between 0 and 255

= Numbers between 0 and 255

= Numbers between 0 and 255
= Numbers between 1 and 125
= Numbers 01, 02, 03, 12,13 and 23
= Numbers trom -9999 to +9999
= Numbers trom 0 to +9999
= Numbers trom 0.01 to 6000.0
=Numberstrom 1 to 100
= Numbers trom 1 to 999999
= Numbers trom -99999.999 to + 99999.999
= Numbers trom 0 to +99999.999

Greater than
Smaller than
Equal to
Logical „AND“
Logical „OR“

*

+

12 ASCII Characters

12/4
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Calling and Operating the Menus
Summary

Menu

Calling a Menu

Selecting part of Menu

Manual control from

5j
PT-1

MAN

„Programming“

F~1

Entering selected parts

Working with selected item

Details:
See Chapter 4.4

Enter required data
using PT-1, possibly

E±~1

Activation ot basic com-
mands

Activate commands with
tunction key pad.

Select instruction with these
keys:

NEXT

½
Enter required data from
PT-1, possible with an

tO activate

Details: Chap. 8.3, 8.4

Leaving the Menu Possibly terminate
number entry with
„ENTER“ key.

Activate another Menu

13/1

Press „ENTER“ until Menu
appears, then either:
- choose another part of

Menu

- activate another MenuEl
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Menu

Activate Menu

Enter Menu or part
ot Menu

Working in Menu

Details: Chapter 8.5

13.

Run and Control
of Program
„AUTO-REMOTE“ESEl

Choose AUTO/Step

[E]EE]
Start Program execution
with

El
lnterrupt with

El
Change Variables during
Program execution with

[~7 2x
[~j

Scroll through with

Prepare tor

Terminate entry with

El

entry with

Parameter inspection and
changing, Variable decla-ET
1 w
425 756 m
511 756 l
S
BT

ratio n
„PARAMETER“

Key number, and

A~~..Parameter with

EI
and complete entry ot Para-
meter number with

QI scroll through with

LZ~or~1l
Change Parameters with

PT-1 may request number
entry which is completed

with

Declaration ot Variables in
similar manner
Details: Chapter 7.2

13/2
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Run and Control
of Program
„AUTO-REMOTE“

Parameter inspection and
changlng
„PARAMETER“

Complete data entry with
„ENTER“ key. Exit with

Exit from Menu You may stop

programming[~j with

You may complete data
entry with „ENTER“ key;
Activate another Menu.

Activate another Menu

13/3
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ECL Command Structure

Command

BEG Hnnnnnn
BEG Uww

f5~n~7777I7I77IZ7j
[ENDUww

HOME

VELccc%
VEL 00000 U/s
VELVddd %
VEL Vddd U/s

ACCccc %
DEC ccc
ACC Vddd %

DECVddd %

JMP Lww
JMP Uww

WAll bbbb ms
WAIT lxxx = H
WAlTIxxx=L
WAll Vddd ms

Memory Used

5
2

5
2

1

2
3
2
2

2
2
2
2

6
6

3
2
2
2

13

Key

BEG

END

HOME

VEL

ACC

JMP

WA lT
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Command

PA vvvw.vvv
PA vvvvv.vvv VEND = ccc %
PR vvvvv.wv
PR vvvvv.vvv VEND = ccc %
PA vwvv.vvv C
PR vvvvv.vvv C
STOP

PA Vddd
PA Vddd VEL = Veee

PR Vddd
PR Vddd VEL = Veee
PA Vddd C
PR Vddd C

LR vvvvv.vvv Mhh
LR vvvvv.vvv 5
LR vwvv.wv ST Tvvvw.vvv
LR Vddd Mhh
LR Vddd SLAVE
LR Vddd W = Veee

PA Vddd DP
PA wvvv.vvv DP
PTP ppppp.ppp
5 W Cxxx vvvvv.vvv
PTP Vddd W = Veee
PTP Vddd
STP Vddd = ISTPOS
SET SOLLP= Vddd
SET Vddd = OVR
SET Vddd -> SLAVE
SET Vddd <- SLAVE

Memory Used

5

5

5

5

5

5

1

2

2

2

2

2

2

6
5

9
3

2

3

2

5
5
7
3

2

2

2

2

3

3

Key

pos
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Command

SETOxxx=L
SET Oxxx = H

SETFww=L
SETFww=H

SET Cww = aaaa
SET Cww = C + aaaa

SET Oxxx = lyyy & Fuu
SET Oxxx = lyyy 1 Fuu
SET Oxxx lyyy & lzzz
SET Oxxx = lyyy 1 lzzz
SET Oxxx = Fww & Fuu
SET Oxxx = Fww 1 Fuu

SET Fuu = lxxx & Fww
SET Fuu = lxxx 1 Fww
SET Fuu = lxxx & lyyy
SET Fuu = lxxx 1 lyyy
SET Fuu = Fss & Fww
SET Fuu = Fss 1 Fww

SETV IiCuu] =Vddd
SVddd=gggggggg
SETVddd=VIICuuI
SET Cuu = Vddd
SETCuu=C+ Vddd
5K Vddd = gggggggg
SETVddd=Veee+Vtff
SETVddd = Veee - Vftt
SET Vddd = Veee Vtft
SET Vddd Veee : Vtff
SET Vddd = Veee
SET Vddd = ISTPOS

Memory Used

2
2

2
2

4
4

4

4
4
4
4
4

4
4
4
4
4
4

3
6
3
3
3
6
4
4
4
4
3
2

Key

SET
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Command

SET SOLL = ISTPOS
SETP=Vddd

MCV Vddd -> EEPROM
MCV EEP ROM -> VAR

IF lxxx = H Uww
IF lxxx = L Uww
IF lxxx = H Lww
IF lxxx = L Lww

IF Fuu = H Uww
IF Fuu = L Uww
IF Fuu = H Lww
IF Fuu = L Lww

IF Cuu = aaaa Uww
IF Cuu <aaaa Uww
IF Cuu > aaaa Uww
IF Cuu = aaaa Lww
IF Cuu <aaaa Lww
IF Cuu > aaaa Lww

IF> vvvvv.vvv Luu
IF < vvvvv.vvv Luu
IF> Vddd Luu
IF c Vddd Luu

Memory Used

1
5

2

1

7
7
7
7

7
7
7
7

9
9
9
9
9
9

10
10
7
7

8
8
8

Key

IF
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Expianations to the ECL Commands:

xxx Number between 001 and 008 (616)
yyy
zzz

ww Numberfromoto99
uu
ss

ddd Numberfrom Oto 255
eee
fff

w Numberfromoto7
Numberfromlto7

hh Number 01, 02, 03,12, 13 and 23

aaaa Number from -9999 to +9999

bbbb Number from 0 to +9999

00000 Numberfrom 1 to 6000.0

ccc Numberfrom 1 to 100

nnnnnn Numberfrom 1 to 99999

vvvvv.vvv Number from -99999.999 to +99999.999

ppppp.ppp Number from 0 to +99999.999

gggggggg Number from -99999999 to +99999999

ttttitittitt 12 ASCII Signs

greater than
less than
equal to

+ plus
minus

* multiplied witht

divided by

& logical AND
iogical OR

Lenze



Lenze
in aller Welt

worldwide r
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1Head Office 1 Mechanical Drives
Lenze GmbH & Co KG Estertal
Postfach i2 50, 0-32696 Esrertat
Sitz: Bosingfeid, Brestauer Straße 3
0-32699 Eztertal
2 (05262) 401-0, Telex 931 526
Te etes 5262 8i0
teefas (05262) 401510

Head 0ff ice 1Electronic Drives

Lenze GmbH & Co KG Aerzen
Postfach 101352, 0-31763 Hamein
Sitz: Groß Berkei, Hans Lenze-Stratte 1
0-31855 Aerzen
2 (051 54) 82-0, Telex 92853
Teleres St 54 tl. Teiefas (051 ~ 4040
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Augsburg

Lenze GmBr, & Go KG
Vertriebsoäro Augsburg
Eimauer Weg 11 F
0-86i63 Aagsourg
21082116636
Telefax (0821) 64400

Bad Nenndorf
Lerize GmoH & Co KG
Antnebstecseik Nordwest
Niecer:assung Bad Nenedort
Im Niedernteld 1 3
0-31542 Bad Nenneort
2)05723(2017—19
Telefax (057231 6808

Berlin

Leeze Antneostecsn k
Vera ebsoäro Berlin
Straße eer So earitat 9
0-16727 Velten
2 (03304) 31123 (so Anfang Sept. 93)

Bremen

Lerze GmoH & Co KG
Antriebsrecheik Nordwest
Verrrebsoijro Bremen
Ahlker Oortstraße lid
0-28279 Bremen
2 (04 2t) 82 67 t3
Tetetas (04 2t) 826813

Döbeln

Lenze GmBr, & Co KG
Antreostechnih Ohbele
Oroßbascnlitz, Orimmaische Straße 78
0-04720 DOseln
2(03431)2304—05
Tetefas (034 31) 4 11 41

Hamburg

Lenze GmbH & Co KG
,
5ctr ebstechsik Nordwest
Niederrassang Hamburg
Stormarnring 20, 0-22145 Stapelfeld
2 (0 40) 6 77 70 59
Telelas (0401 6778086

Herborn

Lanze GmbH & Co KG
Antrieostechnik Mine
Niederlassang HerBorn
Postfach 1463, 0 35724 Herborn
Sitz: Westerwaldstraße 36
0 35745 Herborn
2 (0 27 72) 5 30 75—8
Teefas (02772) 53079

Karlsruhe

Lanze GmbH & Co KG
AntrieBstecnnik Süd
N ederlassung Karlsruhe
Saarlandstraße 85, 0 76187 Karisruhe
2 (07 21) 9 56 85-0
Te eIne (07 21) 55 70 46

Magdeburg

Lenze GmbH & Co KG
Antriebstecnnik Nordwest
Vertriebsbüro Mapdeourg
Hängelsoreite 20
0-39116 Mageeoarg
2 + Te efas (03 91) 6042 56

Moers

Lenze GmbH & Co KG
Antrieostecnnik West
N ederlassang Moers
Postfach 1609, 0-47406 Moers
Sitz: Uerdinger Str. 48 0-4744t Moers
2(0284t1 23906
Telefax (02841)1 8342

München

Lenze Gmon & Co KG
Antriebstecsn k Süd
Niedertassang MLnchen
Erenstraße 1, 0-82166 Lochham
2(089(8544010
Telefax (089) 854 41 98

Nürnberg

Lenze GmbH & Co KG
Antriebstecsek-Vertrieb Wendetstein
Niederlassang Närnberg
Wendelsteiner Straße 2
0-90530 Wendelste
2)0912919011-0
Telefax (091 29) 8119

Rottweil

Lanze GmbH & Co KG
An r;ebstechnik Süd
Niederlassung Rottweil
Zimmerner Straße 54—56
0-78628 Rottweil
2 (07 4t( 85 20
Telefax 1tJ7 41) 42901

Sömmerda

Lanze GmbH & Co KG
Antriebstechnik Odeein
Vertriebsbaro Sommerde
Rembrandtstraße 1
0 99610 Sömmeres
2(03634)21521

Stadtbergen

Leeze Anrrieostechnik
Vertriebsearn Steeteergen
Moheweg 13
0-86391 Steeteergen
2 (06 2t( 43 10 43
Telefax (0821) 43t04t

Teterow
Lenze GmbH & Co KG
Artr,eostechnik Norewest
Vertriebsbüro Teterow
Am Rhedebruch 11
0-1 7166 Teterow
2(03996) 75i2
Te efas (0 3996) 75 13

Waiblingen

Lanze GmbH & Co KG
Antriebstecsnik Sud
N eeerlassang Warb ngee
Postfach 1433, 0 7t304 Waiblingen
Sitz: Schänzte 8, 0-7t332 Waiblingen
2 (0 7t St( 59024
Te efas 10 71 51) 5 73 4t

Walldorf

Lanze Antrieostechnik
Vertriebsbüro Watldort
Erchendorffstraße 7
0-69t90 WeIland
2 (0 62 27) 6 44 50
Telefax (0 62 27) 6 45 59

Argentine

Moseos 5. A
Mom 3099
RA-1437 Buenos Aires
2 ~-Fax: (01) 9222299/9223664/

922 2892 1 922 6818
Telex 17210 ANJCY AB

Australle

FCR Automation Pfy. Lto.
Automation Place
23 McArthars Roaa
P.C Bos 359, A tone Gerte
AUS-3025 Melosarne, Aaslralia
2(03) 3991511
Telefax (03) 3 99 14 31

Austria

Lenze Anir eostechnik Ges m.o.H
Postfach 21, Müslenstraße 3
A-4470 Enns
2 (07223) 3421-0
Telex 229371, 229166
Telefax (07223) 3260

Belgium
Lanze b.v.b.a.
Noorderlaan 133, oas 1 5
B 2030 Antwerpen
2(03)5426200
Telefax (031 5 4t37 54

Bosnia•Hercegovina

see Austria

Bulgaris

see Austr x

Canada
see USA

Chile
Machos Chile S.A
Gienfaagos t61
RCH-Sant ago Centro Chile
2 (02) 6 97 27 73
Telefax (021 6972775

Croatia

see Aastr a
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Czech Republ,c

L4nze Antriebsteehn e GmbH.
informacn) a poradensxä etredinke
cl. 17. liatopadi. 510
06-54941 Cerxenl Kosteec
lt (04 41) 631249
Telefax (04 41) 631248

Denmark

Leomotor A/S
Ingenior- & Handeafirma
Steomallevel 35—37
Poatoox 438
13K-2450 Kaoennavn 5V
lt 36306666
Telex 19166
Telefax 36306433
Leomotor AIS
Enebrve

1 11
13K 6653 Them
lt 66847533
Telefax 86846353

~nbnd
R~f max Oy
P.C. Boa 35
52-02271 Eapoo
Hannakeentle 1
SF-02270 Eapoo
‚2 (0) 80 48 61
Telex 125 252, Telefax (0) 880941

Franc.
Lenze S.A
Z.A. ca Ohanteiocp
Ree Aleert Einstein
6-93603 Aalnay a/x Boje Cecex
lt (1) 48.79.62.00
Telefax (1) 48.89.40.99

S..cc. Bhöne-Alpea:
42, Ohemin 0a44 RivoIIaa
2-69150 Et6c?nea-Onarplau
lt 72.15.40.20
Telefax 76.26.8636

Ageace Sid West:
8.2 67
20, Rca Alaece LOrrallte / PuIola
6-47300 Villeneeve ncr Lot
lt 53.40.20.97
Telefax 53.40.21.04

j

G~‘oat Britain 1Northem Ireland

Simplatroll Lto
Caxton Boad
GB-Bedforo 138 4t OHT
lt (0234) 350044
Telefax (02 34) 26t815

Gren

Georg P. Alexandria AG
8 Mavrcm4chali Str. 12
P.C. Boa 86 009
GB-185.03 Bräcs
lt (1) 41118 41, Telex 212 796
Telefax )t( 4127058
Monastirio, Str. 153
GB-546.27 Tnexaalonik
lt (31) 527521—2, Telex 418 300
Telefax (31) 51i8i5

Hong Kong

Laden Traoing Company Lto.
Boom 1134-5 Nan Fcng Cantra
246 298 Caatla Peak Road
-‚8-Taxen Wan, Kcwloon
Hong Kong
ltfO( 4992923
Telex 36863 laden ha
Telefax (0) 4114027

—
Lenze Antriabstechnlk GmbH.
Szerviz 45 lnformäcloa lrooa
Bognär ~. 3/13 11.3
H-1021 Bedapest
lt +Taefaxl76-0496

Iceland

see Denmark

Indio

Emco Dynetorg Tranamlaajons Pvt. Ltd.
106, ,ncxxtria Araa, SIon
1N13-Bombay 400 022
• (22) 4076371 (22) 4071 816
(22) 40 76 432
Telex 011 76010 EEPL IN
Otl-73077 DYNA IN
Telefax (022) 40904 23
044014 EMCOTBOLL

Indonesia

Fr Temaxinde Prakaraa
JI. niariangbange 5
Bandeng 40tt6 Indonexe
lt 022-43118), 430035
Telefax 022-4311 iS

Iran

Pare Textlle Co. Ltd.
Ayatolah Sadr ci ghway, Oaatour Jonool
Haoibi Alley No. 44
PCSex t9395-5177
IR-Tehran (9396
lt (021) 266766
Telefax (021) 200 288 3
Telex 224 332 pate ir

bra~
Graaaahpon Eng., Worka Ltd.
20 Haame mSt
PC Boa tOiOS
IL-Haifa-Bay 26(10
lt (04) 72 11 87
Telex green 45108
Telefax 104) 7262 31

ItaIy

Genf Trasmiaaicni 5 p.A.
Viele Monza 338
1-20128 Milano
lt (02) 260.00486
Telex 320 017 gerlt
Te etax (02) 2 55 29 70

Japan
13141 Pcllay Co. Ltd.
46t lmal-Minami-Cno, Nakahara-Kc
J-Kawaaakl-01t4
lt (044) 733- 51sf, Telex 03842110
Telefax (044)7112431, 733124t

Korea

In Kot Indastrial Co. Ltd.
Boom No. 101
Solpyo Ohoaeon Mooyack Bdg.
339-1 Daa Bang Doag
Dong Jack-Gc
0.2.0. Boa 3721
ROK-Saocl/Koree
lt (02) 816-0652-5
Telex K 26 9(9 lnkoktd
Telefax (02) 816 - 50 16

Kuwait
Ammar & Partnara Eleotrcal Co.
PC. Boa t87i. Safat
KsVT-Kcwait
lt 830122
Tales 44 486 alb APPEOG

Luxenibourg

aee BeIg ~m

Macedonia
see Axatria

Malaysia/Asean

see Singapore

Mexico
see USA

Nethedande

Lenze B.V.
Postoas 3t 01
taL 5203 130 a-Harrogenboach
Poegweg iS
NL-5232 BB a-nrertogenooaoh
lt (073(410096
Telefax (073) 411545
—
010-Lanze AlS
Eveveien 26—28
N-1472 F1ellhemar
lt (0 67) 97 19 50
Telefax (0 67) 97 2025

R~ubdic Saudi Afdca
lntagratao Machinaa )Pty.( Ltd.
20. Boa 5233, ZA-Benoni-Sccth 1502
22 Bahocr Aac
2A-Bencni-So~1n (501 Ext. 7
lnocatnial Sites
lt (011) 845 t915; 845-1922

Teefax 011) 845-1926

ftoanä
sex Auatria

Singapore/Aa.an
AxIs-Meoft Englneering HIe. Ltil
10 Tuas Aveexe
SGP Singapore 2263
lt 86 22 511, 86 22 051
Telex aaiamc 34 883
Telefax 8 Ot 07 67

Slovak Rapublle

see Czech BepeOlle

SIoyenia

see Acstria

Spein
S.A. Satel
Santanao, 25
6-08206 Sebadeil (Barcelona)
lt (93) 7 27 00 74
Telefax (93) 7 25 35 76

Swedan

Lanze Tranamlssioner AB
Boa 10 74
S-SSiiO L eköplng
lt (013)111470
Telex 50033, Telefax (013) tO 3623

Sutbadand

Lanze Beonofen AG
Ackerstraße 42, Posffacn
CH-6610 Usler Zerion
lt (Ot) 9441212
Teles 826107, Telefax (01) 9441233
Bareac de Wisse Rcmenoe
Lenze Bachofen S.A
Granids Cnsmps 4
Cri 1033 Cnexeaux s.L
lt (021) 7310212
Telefax (02)) 731 0717

Taiwan

ACE Pillar Trao ag Co. Ltd.
No.12, Lene 61, Sec. 1, Knete Roao
San Cfring-CIIY
R.C.C. Ta pci HSIEN
lt)02(995 8400
Telefax (02) 9 95 - 3466

Thailand

Weinmann & Sonneroer Co., ..to.
0.80 Rca 945
T Bangkoe (0501
lt (2) 3 94 33 22
Telex 87973 abeon th
Is etax (2) 3 84 04 47

USA
Lenze Power Transmission
175 BoJe 46 West
USA-Fairtield N,. 07004
lt (201) 227-5311
Telefax (201(227 7423

Textiltec Brezn k 5 B.L
Cale Merac:ay CIa Myr am E Marq .,ex
YV-Caracas
lt -,- Fax (02) 34.09.52
04.o. Chara laxe
lt (0 39) 98.04.95
Telefax (039) 97.131

Yugnslavia

see Aaxtria



Lenze GmbH & Co KG Aerzert
Postfach 10 1352, D-31 763 Hameln, Sitz; Groß Betel, Hano-Lenze-Stral3e 1, D-31 855 Aarzen
Telefon (0 5< 54< 62-0. Telex 92 653, Te(etex 51 54 11, Telefax (0 51 54) 4040
Taonnioal elleiations re¶ieiveo Printed in Germany


