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PINX-5

1. INTRODUCTION

FINX-5 is n freely programmable stepping motor gontroller for one or two axes.
Free programsability, compasct structure with integrated power amplifiers and
logic input/outputs provide the controller with undresamt-of sfficiency and
application possibilities.

PINA-5 knows 10 different programme instructions dealt with in this manual

in detail. Pay attention to the fact that this unit uses a sequential processing
of programmes just like any computer. On principle, this meana that an instruction
is not executed until the previous instruction is completed.

Thus, the general rules used for computer programmes slao apply to the structure
of 8 FINK-5 programme:

* Bubdivision of the total task into partial tasks

® Definition of desired operating possibilities

* Frogramme representation by meansg of flow eard,
structiire diagras, eke,

* Programming

Teat

* Documentation
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TECHNICAL CHARACTERISTICS

Arrangement: In & compsct aluminium casing with key-bosrd and
programming table at the froat panel.
32-pin connector according to DIN L1612/4 far each
axie a5 well as inatallstion set for Cront panel
inatallation mre included.

Dimensions: Width: 228 mm Depth of the one axis version: 170 mm
Weight: 114 mm Depth of the two sxes wversion: 230 mm

Supply: E20 W AC / 50 Hz
one aRis vergiocn: 160 WA
two axes vergion: 250 VA

Inputa: pne a¥Xid version: LU (24 ¥ BC)
two axes version: 8 (24 ¥V DC)
Outputa; one axis version: W (2 vy De /2 A)
two axes versiom: 8 (2h ¥V DC /.2 A)
Countera: 10 (0 .... 99003 sach)

Motor apeed: 12000 gteps/s max, (= 1800 Fapaim. )

Storage capacity: 600 programme lines (RAM battery backed,
5 year 1life)

Flease pay attention to date of battery change.
Type of battery: TL 2150 gine, 1/2 AA
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2sPutting the unit into cperation

Tha FINX-5 stepping motor controller is very emsily put into operation by
megns - of the Pollowing steps:

® connection of signal transducers and loads at

inpute//outputs

comnection of stepping motors

selection of the desired frequency range
adjustment of the stepping motor current

= w

2.1. Connectars

Ine connector is installed Tor PINX-5 one axis veraion and two axes version.
The left connector seen from the rear is used to connect axis 1.

= B output .0 2 0 output O
0 wvalt ko oubput; I 0 wvolk b 0 cutput 1
B 0 output 2 6 © output: 2
8 o output 3 B 0 output 3
10 0 input 0 g 10 o0 input O
+ zh v 12 0 input 1+ 2h ¥ 12 0 input 1
b 0 input 2 1k 0 input 2
16 B input 3 16 O input 3
16 0 wolt 18 0 volt
0 walt 20 0l + 2h volt © volt 20 O + 2k volt
22 0 + 2h wolt 22 0 + 2h yolt
2h 0 volt 2l 0 wvalt
0, FY mator 1 a2 ju motor 2
Q28 p phaze A o_28 0 phase A
Q. 3 p mator 1 B3 P motor 2
. 32 0 phace B 0 32 [ phase B
2 a %] a

Hear wiew
Connections dwwn are already realized within the unit.

tubputs

Four logic outputs are available per axis. The outputs are pulse gwitching
and are capable of dflTlng 2 A each. The gum current per group (U ocutputs)
iz 2.5 A. Bach output is short—eircuit—proof and protected against
induction peaks. I the short-circuit fuse is blown, the respective cutput
or the total unit has ko be disconnected.

Input

Four inputs are svailable per axis. The inputs are pulse nu1t¢h1ng (PHP).
The gontrol current is 5 mA and the switching threshold is approx. 14 V.

Wiring exsmples
cutput O with lamp Input @ with switch

: ol —@—
o + Zd4 WValt

0 Volt 4




Z:¢ Motor conneclion

The bipolar stepping motor amplifiers installed sre capable of driving
virtually all commercial YWo-phese hydride stepping motors. The stepping
angle is 0.9" correspopding top LOO steps per revolution.

Cohnection of & wire motors

78 ale

(:) ) 28 alc

- 3o alc

a2 alfe

Conpcection of B wire mobors
Windings in series for high torque/lov spesd

O

Windings in parallel for high speed/smsller torque




2. ). Seloction of desired frequency range

5 coding bridges are avallable within Lhe unit For selection of the Frequancy
rongs (refor bto chapter | unit lasyout). The folloving frequency ranges may be
selecked by changing the code hridges:

[view from the top:)

o 0,79 kHz
= 1.5% Mz
— i | kH =z

] KMz
.::q_ 12 Mz

2.h. Faee current adjustment

After resoval of the top eover plate, the adjustable polentiomber is accessible
at the amplifier PCH (at the heat sink) {refer to chapter 1, unit layout). The
eurrent iz increased by Lurning elockwise, The face current shall be measured
with slowly rotating motor (L0O Hz). Bince a bipolar amplifier is conmidered

in case of PINX-5 the current is bo be seb to 65 % of Lhe rated Faoe current

o’ the stepping motor used.

Caubion: Set ammeter to alternating current.

Zhak 3

A
iaﬂﬁ.{}
S M
jf?ff& O \‘mﬁ__
af. O

The 400D stepping frequensy reaults in the following programme

sotor velocities (VEM) depending on the Frequency
range (FB) selected :

FB WEM
12000 Mz A
B'0O00 He 17
A"000 Hr 34
V500 Mz B8
750 Hr 136




Frogrammirg examples for motor movemeni by 400 Ha

The ptepping motors 1 pnd 2 may be moved by the keye 1 and 2 of the keyplate A.
The present example uses a frequency range of 6 kHz. If other frequency ranges
hive been coded, motor welocities according to the tsbls shown sbove are to be
programmed in the programme lines 1 snd 3.

Frogramme
LINE INSTRUCTION COMMENT
0 5 = 120 = motor velocity for motor 1
1 17
£ 5 - 220 - motor velocity for motor 2.
3 17
4 2 - h11p0 - calling of key 1
3 ] = 1=11 motor rotation 1
(-] 2 - 4210 calling of key o
1 0 - 2=11 motor rolation 2
A 6 -0 O jump to line O
9

Ley Bequence for programme inpul

{enter all numbers hy keypad A)

Loe] [o] ] (5] [ 2] (o] [evvvem ]
[ D] 5 @) 2 [ [E)
[ ] (o] 2] (] [ () (0] (eeen]

(] (] [ (] [ewen] 2] (] & (1 [2) [een ]
EE 00 EA]E 6 (G (G
i) ) (o]

Them, the stepping motors may be moved by keya 1 and 2 enabling the current
to be adjusted with running motor.




3. Key Cunctions

Foypad A

The keypad A (keys O ... 9) is used Lo enler the line numbers, progromms

indtructions, and data values. Bach key may be scanned as funebion key by the
Programms .

Keypad B

The keys of the keypad B ars operaling keys for the input and the test of
FINE-5 programmes. BEach key may be speanned ge funcbion key by the progroome.
The key Funclions described below are efTicienlt with dizconnected programme
lock (LOCK) only.

3.1 LINE .

Ench programme instrociion is writben Lo one programme line. Max. A00 programme
lines (0 ... 599) sre available. The programme line presently processad by
PINX-5 is displayed upon actuation of the "LINE" key. AL Lhe same time, the
programme in stopped after execution of Lhat line. If a new programme line
shall be peleched, it in entered hy mesns of the keypad & (...9).

Exsmple: Display of actunl programese line / progromme stop

Eey sequence Pigplay

LINE REX nctunl progromes line
Exomple: Selectl pev programme line

Koy gequenoe Display

L1MNE XK fcbual progeamme line

i 4l 4 i programme line YYV
3.2 EXAM

The EXAM key is used to displsy the instruction entered into sn arbitrary programme
line. K11 instructions entered may be displayed in ineressing order by repeated
ectuation of the key. IT individual instructions or complete programme parts

are to be modified, the EXAM key haa to be sctumted after having entered the dezired
programme line (refer to 3,3 ENTER).

Exsaple : Display of instruction code
Koy sequence isplay
LINE XX sotual programme line
TIY Yy programme line YYY
EXAM A=AAAR instruction




3.3. ENTER

To inmput programme ingtructiocne, First write them into the FINE-5 display.
Terpinakte any input by ENTER to transfer it into the programme semory.
Upon sctuation of this key, the programme line number is sutommbically
incremented by 1. Thus, the next instruction can be stored immediately.

Example: Input of programms instructions

Key ssquence Display

LINE 0 aotunl programme line

bl o Ty nev programme line

EOEAM A=-AAAA display of present instruction
BEHER H-HRER new instrustion

ENTER — gtoring

e e e, c-ooog next insbrustion

ENTER i storing

LINE and EXAM are to be entered at the beginning of the input of programme
instructions only.

3,4, CLEAR

If you make a mistake while keying in the programme instructions, you can
CLEAR the display and make & new input.

Rey sequsnce Dipploy

LINE XXX actual prograsme line

p 2 | Yy new programme Line

X AM A=AARA display of instruction
EBEERR B-BEEEE new, incorrect instruection
CLEAH A-ARAR former instruction

ceooc C=CCCC new, correct instruction
ENTER ——— storing




1.5 ETART

This key is Lo be used to start the programme provided that the programme
is pot LOCKED. Actuate LINE to select the programme line From wvhich the
programme has to be execubed and start subsequently.

Example: Koy sequence Display
LINKE ERX actual programms line
YE-F Ty nev programme line
SETART programme.is execdled
from programme line
Yy

The execution of the programme may be stopped by metustion of the LINE key.

3.6, BTEP

To be able to test m programme step by step, start by STEP instead of START.
After execution of the first programme line, press STEP again to initiate
the next programms line. The actual programme line pan be followed in the
display.

3-T. BREAK

To be able to have m programme executed block by block, you may define
arbitrary stops by BREEAK without changing the programme stored. A stop
is set by means of LINE and BREAK and reset by switching off the unit.

Example: Ery sequenca Display
LINE KX notunl programme line
TYY o end of prograsse block
BREAK Iy et stop
LI NE
L A TEL etart programme blook

LEL to XYY

_‘lD_




3.8. LOCK

A programme entersd may be protected against incidental changes by entering
a8 certain codo.

Metuntion of the programme lock

1) Press LINE
2) Press lock; the display is cleared
3) Bnter 31 415

L) Press LOCK againi the programme is automatically started at LINE DDOD
and the "LOCKEL" LED 1ights.

The programme is also started sutomatically upon evitching on the -PIRKE-5.

Relense of the programms lock

1) Bwiteh off FINK-5

2] Press and hold LOCK

1) Bwiteh an PINX=5

L) felease LOCK and enter 3 1 b 1 5 after approx. 1 8.

5) Press LOCE sguin. The display shows programme line 000
6) PINX<5 is ready for a programms input.

by Frogramming

A FIRX-5 programme conpiste of 8 peries of instructicns entered mccording

to the desired sequence into the memory of the control. The aveilable prograsme
instructione can be learned quickly and ensble s maximum flexibility of
programme preparation. An instruction mlueys starte with a digit between

0 and 9 representing an instruction code. The b other possible digits have

the following meanings:

B/J = gelection / jump = & = selection of the funétionel group
le.g. axis 1 or 2)
J = jump function

= pddress = gelection of the functional element
{inpute, keys, ete.)

D= definition - definition of bhe Tunction
(o2 pogitioning by sbsolute or incremental
dimensionns, ete, )

0 = popndition - candition for the Tunction

{e.g. sense of rotation + or = eto.)

Instruction format

Instr. = BfJ i b c

Each instructiocn covers one programme line. The two instructions INDEX and
DATA cover two programme lines.

- 11 =




Storage organization
Ag you know, the programme is protected against changes, ifthe programme LOCK

in switched on. To enable data valuss for apeeds, dwells, positioning distances,
nte. to be modified, the memory is subdivided into twe partial ranges:

A) Programme memory
b} Dnta memory

The programme memary remains locked, whilst data of the data memory may be
medified by means of the keyboard at any time. The input of data into the data
memary is deseribed in detail in ehapter b.7.

The eize of the two partitions A and B iz freely selectable, For this PUrpO&aE ,
enter the desired "borderline” into programme line 600,

Example: Programme line 600: —— OO
Thia results in the following partition of the memory:

Programme memory range 0 ... 399
DatA memory rangs koo ... 599

Clearing the Eemory

The complete memory (programme lines 000 ... 599) may be clearsd by sntering
the code 27182,

PFrocedurs

L) Prear LINE
2) Press LOCK, diesplay is switched off
1) Enter 27102
L) Press LOCK

5} By the clearing process, the programme memory is overwritten by ——
and the data memory by 0.



Graphic representation of the storage organization

) ) instruntion

5} 'inat.r"m:ti_u_r-i_i_ FTDE‘:E@_E EEROTY

(2 instruction Here, instructions and permanent data

D03 instrusticn values are stored and protected by
the programme LOCK mgeinst eccidental
chnnges.

33 ingtructicn

(100 data

Lyl datn Date memory
Here, data to be changed during
operation (distances, spoeds) are

508 date atored,

54 data

600 400

-1 -



L,1 JOGGING [ indefinite motion (Code O)

Thie instruction ceuses & movement of the stepping motor into a defined
direction. The run instruction is executed in combination with an input
instruction only. The stepping motor turns a8 long as the latest input
inatruetion executed in the programme is active.

FOHMAT OF HUN CODE O

g =6 =] wu |-t
G 1 motor motion, axia )
2! motor motion, sxis 2
u/l 01 absolute position register does not detect motion
1: shsolute position register detects motion
=¥ 0: positive sense of rotation +
1 negative senge of rotation -

felection 0O
Gelection of &axis 1 er 2.

Definition ufﬁ

D=1 or O defines, whether the sbmsolute position register detects the
running motor mobion or nobt. The sbsolute position register is used to
record the absolute actual position of the motor referred to 0O,

Condition =/+

Determination of the sense of métor rotation.

Exampl e

Pogitive sense of rotation as long as Tunction key 3 of keyvpad A
in actuated.

LINE INSTHUCTION COMHENT
o2 = 4300 seanning of key 3
10 = 1 =010 motion into pos, direction
z f - Q0 0 Jump to line O
L
5
B
T
g
9




42, Programmed Motion

FORMAT OF RUN CODE 1 1 ~ 18 |= [N |LE lﬂ.ﬁT.H..l".‘uDllHl

a 0: motor motion, axis 1 = axis 2
It motor motion, axis 1
2! motor motion, axia 2

M 0: absolute value; distance entersd in the prograsme

l: incremental value; distance entered in the ProgTamss

=: abaulute walue; distance entered from datm memory, adressing
aof data memory in the programme

it relative value; distance entered from data memory, adressing of
data memory in the programme

L: abeolute wealue; distance entered from dats MEMITY 4
dats memory hy means of counters 0,..9

27 relative value; distance entered [rom data METEICY
dats memory by means of counters 0...9

E For £ = 0...3, the motor motion is detected by the absolute
position register.

preparation of positioning without motor mation

Start positioning snd wait until motor motion is completed
start positioning snd wait until both motor motione are
completsd

¢+ satart poRitioning and execute next instruction at ance
atart positioning and wait until motor motion is completad i
absolute pogition register does not detect motor motion

L

=l

Enter dats/addresses subsequent to ENTER, if display ia dark (max. & digite
+ gign)

delection G

8 #elects the axis. If' axis 1 and 2 have to move for the sams distance at
the pame time, this is defined by B = 0.

Definition M

Every index instruction includes a distance input in the following programme
line. This may be made sithsp directly in the programme or from the dats
memory . In the latter case, there are two possibilities to sddress the
desired programme storage looation.

M= /1 digtance input in the programme

The travelling distance is directly entered in the following programms line.

- 15 =




Exemple 1

Relative positioning by 200 me forward and 50 mm backward on axis 1 upon
actustion of kay 0.

example 1
LINE INSTRUCTION CUMMENT
g le2 = hpoo peanning of key O
1 |1 = =11 position by relative values
Z 200 200 skteps Torward
311 = 1=1] position by relative values
e =50 50 gteps beckward
5 |6 -00 Jump to line O
£
T

M = 2/3 Direct addressing of the data mescry
Addressing of dats memory in the programme

The desired programme memory address is directly written into the second
programme line,

Example 2

Relative positioning by the distasnes stored in menory address of line 500
o3 500N as key 0 is mctuated.

example 2
LINE INSTRUCTION COMMEN'T
__I_IJ - - 4060 acamning of kev O
] =1-% position by relative value

i S diztence of dabn meoory
2 206
L [ =00 Jump to line O
- L
J
fi

M= L4/5 Distance input Trom data EEmOry
Mdressing of data memory by means of counters Q,..9

The address of a counter is written inte the following programse line. The

eoumt definea the address of the data memory and the distance to be
Lravelled,

The application of direct sddressing by means of counts 0...2 enables the

uzer to travel different distances by the seme positioning instruction

le.g. modification of the counts and hence of travelling distances by external
inptts}.



Example 3

Relative positioning by the distance stored in the data memory [500).

The sount [=500) of the counter O indicates the sddress of the data
m=mory . Btart by key 0.

LINE INSTRUCTICN COMMENT
nls - 300 advance counter 0 to ceunt
1 SO0 500
2 | 2 - W00 relative positioning hy
i distance ol dats memory
.. 2 = 300 count of counter O =
3 address of data memory
b 15007
T 1 = 15
B ] o -0 Jump to line 0
5

Condition E
For C= 0 ...3 the current motor motions are detected by the sbsolute

position register.

E=10 The positioning dats required are loaded, but the positioning process
is not started for the axis selected.

E= ] ALl dats required are loaded, the pogitioning process is started, and
Lhe pnext programme instruction iz executed upon reaching the nav
poeition.

f=2 All date required are loaded, the positioning process is started,

and the nex programe= instruction is executed when both sxes heve
reached Lheir new position.

E-= 3 The positicning process is started and the next programme inatruction
tg execubted without waiting for the new position to be reschsd.

E =L This condition porresponds to © = 1, but leaved the absolute
position reglster unchenged.



I'|+ ii- INEUT TEST itﬂd—f E!

Puncétion keys, external impute, markers, and internal state signals ean be
seanned and used to control the prograsme sequence.

FORMAT OF INPFUT CODE 2

ha
|
==

#* |sw |on

inputs of axes 1 and 2 of OR function

iz

l: ‘inpute/internsl signals of axis 1
2: ‘input/internal signals of axis 2
3¢ markera

b: keypad A

97 Eeypad B

i

status of simultaneous programmes

+* iIEG= 8 1 or 2
Due3t inputs

If G=1or2

b: dinternsl signal “motor motion not completed"
3t interpal signal "motor speed = O"

IT 8 = 3
D seF1 marker

If G =4
DoiwBz keya O,,,9

IO = 5

0 "=" key 51 START key
1: LINE key fit HTEP koy
2:  ELAM key T: BREAK key
3: ENTER key f: LOCK key
li:  CLEAR ey 9: " key
If 0 =6

1t simultanecus programme 1 active
21 similteneous programme 2 sotive
31 pimultanecous programme 1 active

oW 0: walk
1...9: jump forward/backward by 1...9 instructions

O/I |0 walt or jump forward, if signal = 0
1: wait or jump forvard, if signal = 1
2: jump backward, if signal = O

3t Jump backward, if sigonal = 1

= 18 =




Selection O
Inputs, markers, status gignals end keys may be scanned by 0 = 0 ...6,

G = 0 means that two inputs of axes 1 and 2 are scanned by the same
address (0...3) by memans of the OR function.

lldress E

Uepending on the wvalue of G, # selects and scans different functional
elements according to the instrustion schems,

Definition SW

For D = O, the programme waits until & scan eignal ie active, Far O = 1...9,
the following or previous instruction mey be skipped until the scanoed
signal is active. D states the number of instructions to be skipped.

Condition D)1

The condition € = 0/1 defines the ewxecution of the functions wait snd jump
forward for sctive (1) or inmctive (0] signal. B/I = 2/3 definesn the
function jump backward sctive {(3) or inective (2) signal,

Example

A motion into positive direetion shall be executed mp long 88 key 3 in
nctunted. IT key 5 iz actusted, & motion into negative directicn shall
be made,

LINE ITHETRUCTION COMMER'T
g2 - {310 gkip next instruction, if
! ' Fey 3 = 0
2 |0 = 1=10 motion of axis 1 into pos.
A direction
L |2 - h510 skip next instruction, if
7] key 5 = O
g |0 —31=311 motion of axis 1 in neg.
T direction
R |6 -0 D Jump to line O
9

_'lg_



U b, OUTPUT (code 3)

External outpuls, markers, and certain control instructions for stepping
moatops may be allocated by thia inatructiocn.

FORMAT OF OUTFUT CODE 3: 3 - [cle]- [ 1/0

i 1: outputs/motor control of axis 1
2: outpute/motor control of-axias 2 L
31 markers

F | IfG=10r2

Deaed: ouLbputs
bk: jnterruption of motor motion by ramps (=top
1/0 = O/atart 1/0 = 1)
£: digconnect (1/0 = 1) / econnect (170 = 0) motor current
6: atop motor motion wothout ramp (1/0 = 1)

I & =

U aaT: merksers

1/0] 0 allosation OFF
1: allocetion ON

Selection G

—

Belection of stepping motor axes or markers.

Addpress

Pepending on the value G, outpats, markers, and control signals for
gtepping motors can be addressed,
A ruming motor motion may be interrupted by A = k.
The motion is stopped by 1/0 = O and restarted nnd
completed by 1/0 = 1.
A prepared positioning may be started by % = 4 and
1/0 = 1 {refer to k.2, Index).
The stepping sotor can be switched on and off by BEF =5
Lo eneble e.g. handwheel control.
?#E = 6 initiastes an immediate stop of motor run without ramps.

_Eﬂ_



Example 1

The stepping motor 1 shall be awitched on by key 1 and awitched off by
key 0. A lamp at output O, axis 1 lights if the motor is awitched off.

LINE INSTRICTICN COMMENRT
012 - 020 skip the next 2 inatruc—
1 ticna, if key 0 = O
2 |3 = 1] dinconnect motor .
113 — 10-1 connect output 0, axis 1
h |2 - h1an skip the next 2 inatruc-
? tions, if key 1 = O
& | 3 —15=0) connert. motor
T 13 = 0= disconoect ocobput O,
i] axig |
g b =0 0 Jump to line O

le- 2

A positioning is started by Tunctiomming key 0. The running motor motion
may be stopped by key 1. Key 2 starts the interrupted motor motion and

completes it without losa of steps.

LIRE INETREUCTION COMMENT
Dl &6 550 atart of concurrent pro=
1 gramme "interruption” at
e line 50
3|2 - hODO wait, il key O = O
b1 —-J=11 ineremental positioning
2 2000 digtances: 2000 steps
b 6 -0 1 Jump to line 1
i
A
|
8]
1
212 - K110 gkip next inatruction il
3 key 1 =1
I - 1h-0 atop motor motion with
5 ramp
L = L2100 BL1p Next IOBLTUCEich, if
i ey 2 = 0
813 = 14-1 start motor motion with
i Fmp
? L&Y = L ik JUED oo LifE o

_?1_



L.5. COUNTER and display (Code h)

This instruction has two [meoticns:
= gounting Function
- indicating function

For counting tasks, 10 counters are available with a maximum count of
9999 each. Each counter can individually be ineremented, decremented,
and displayed. The counters are advanced by the data inatruction, code 5
(refer to 4.6). The counters used are event counters or loop counters for
programme loops. '

The indicating functicn =nables individusl counts or the contents of the
absolute pasition register of the two stepping motor axes to be indicated.

FURMAT OF COUNTER CODE U L l-]c|#&|F |om

G 1t display of sbsolute position register, axis 1
2: display of absolute position register, mxis 2
3t eounter Di..9

# If S =1 or 2
L: display of atsclute position register

IT B = %
0 o8 counter O, ..9

F 0: display function without count change

1: ineremssnit counter

21 decrement counter (eount = O causes jusp to the
next but 1 instruction)

3: clesr diaplay

oo 0: ‘display OFF
1t display OR

Selection 0

0g=1 The diaplay of the abeolute position register

or 2 {actual position) may be selected by 1 or 2 for the
two stepping molor axes.

G=3 The counting function is realized by G = 3.

hddress #
G=1/2 A=1is used to display the mbsolute position register.
b= The 10 comnters available are gelected by address A = 0...9.

Definition. E

The eount can be incremented, decremented, or left unchanged (dizplay

funstion only) mccording to need. The next instruction is skipped, when
thée eaunt 0 18 reached.

_22_




Condition D/D
D/B = 1 causes the eounl or the conbtesnts of an sbsalute pagition regioter
to be displaysd,

Example
Any mctustion of key O shall be counted and displayed.

5 =300~ set counter 0 Lo count O
0
2 =400 wait ez long Bs key O = O
4 -3011 increment and display
counter 0
2 =hDio1 wvait me long s key O = ]
£ =0 2 Jump to line 2

I-1+E MTA qEﬂdE 5}

The following date values can be defined by the data instruction:
o poale factop

sbzolute position register

sotor apeed

atcelaration/decelarat ion

count of eounters 0,..9

oo o0 a

PORMAT OF DATA CODE 5: 5 |- o |& W |- DATA,/ADDR .

0 1: data for sxis 1
21 data for axis 2
3: data for counters 0...%

M| 1 B =-10r2

0: seale fastor

1: absolute position register

2: programmable motor apesd [VEH)

3: programme time base for scoeleration (TB)
b: programmable scceleration (Ace)

5 programmable decelsvation (Des)

1w # =3

Oeee2 counters 0...9

H 0i datm entered in the programme

27 data entered from datan memory
addressing of data memory in the programme

31 read and write of abpolute pesition register
or counters D...9 in the dats membry
addresaing of data memory in the programms

iz data entered from data memory
addressing of data memory by means of counters 0...9
1 read and write of absolute position register or countsrs

Duee in the data memory
addressing of dats memory by means of counter 0...0
irefer to explsnations on page 20)

Enter datn/mddresses after ENTER, when displey ie dark
(max. 5 digits plus sign).
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Helection §

4= 1 or Z defines the following data for axis 1 or 2 and & = 3 for
counters 0...9,

Address &

Parametere for the stepping motor motion are defined by meang of Lhe
value A, if 8 = 1 or 2.

_E = & scale factor

To enable operation with usuml wnits independent of epindle pitches, step-down
rétios etc. ; & corresponding scale factor is programmed. This factor can be
entered vith sign and decimale, The nctunlly performed number of motor steps
is defined as follows:

Step number = distance entersd x scale factor

Ex =

Distance entered: 200 mm

2cale factar: T:5

Step number: 200 % 3,5 = T00 Steps

# - 1l get absolute position register

To enable the determination of the absolue position referred to a reference
point, if required, the absolute position register has to be met to the
defined value once (e.g. to O at zero).

The value entered may have none, one or two deciesls.

The #h= subsequent display of the sbeolute position register has the same
number of digits behind the decimal point.

# = 2 programmable motor speod

The programmable motor speed VEM may be entered by values of 1...2%5,

The resulting stepping frequency of the atepping motor depends on freguency
range FB selected, FB may be internally programmed by means of soding
bridges |refer to chapter 1, introdiction, unit layout). The following
ranges Are posaible:

FB-= O to 12 “kHz
6 kHz (factory setting)

3 kHz

1.5 hHz

0.7y kHz

The resulting stepping lrequency PR is caleulated by

FB (He) % VoM

FR {Hz) = e e i
256
Example:
Programmable motor speed VEM = Al
Frequency range FB = 12 DOO Hz
12 000 Hz x Gh
Resulting stepping frequency FR = e e = 3 000 Hx
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# = 3 programmeble time base for acceleration [ deceleration

The acceleration ramp is formed by & tLime bage independent of the stepping
frequency. Values from O to 7 maY¥ be programmed for this time base TH. In
almcat all applications, the time baes does not need Lo be programmed, gince
the control automatically selecte the wvalue O {= 1 m=) when power is put on.

time beae TE 1.0

) o 1.125
" » 1.25
i 1.375
¥ 1-5
“ 1.625
i L 1.75
1.875

VT R Sl |

W om o=y
=

=1 gm A
"

]
aaRBRAEE

*

= I programmable seceleration

The programmable acceleration Ace is individual 1y programmed For each motor
and can take any walue between 1 (minimum meceleration time) and 255 (mmoximam
aecelearation time). The asceleration time Tace iz ms followes

Tace (meec) = VEM % Ace x TB (mase)

Example
Frogrammeble motor speed VEM = 200
Programmable acceleration Ao = 2
Prograsmable time bmse TH = 2 = 1.2% ms
Accelsration time Taee = 20 0x 2 x 1.25 me ® 500 ma
| ——
# = 2 programmable deceleration

The deceleration Des inm individually programmed for sach motar and may teEke any
value between 1 (maximum deceleration time) and 255 {minimm deceleration time).
The decelerntion tifpe Tdeco depende on the apeed and i=s as fallows:

VEM x 5.1 x 10°

Tdee [mses) - — L

Dec = FB [(Hgz)

Exnmple
Frogrammable motor speed for VEM 5 250
Frogrammable decelerstion Dec = 50
Frequency range FB = 6 kfiz
5
250 x 5.1 = 10
Decelaration time Tdec B = IP5 mupe
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In pratice, the optimum speed accelerations snd decelerations are determined
by tests at the object, wince the behavicur of stepping motors greatly depends
on eass moments of inertis, friction Torces, =te.

Too short deceleration times are to be avoided, aince otherwvise the programme
execution may be blocked. Therefore, the following approximate walues shall not
be excasded for Dec:

VEM FH DEC TREG
255 3 kHz 1hk 00 me
Pl f kHz i I mi
255 12 kHz 36 300 e

Hemark

Hpeeds , mpocelerations, decelerations, and the time baae must not necessarily

be defined by programms.
LT power is comnnected, PINE-5 automatically selects the following paramsters:

Scale fantor: 1
Programmable motor speesd for SM: izh
Programmable time bape TH: o
Frogrammable acceleration ramp Acc: 2
Programmable deceleration Dec: 2h

Definitiomn M

The "DATA™ instruction includes m dmta input. This can be made sither directly
in the prograsme or from the data memory. In the latter case, there are two
possibilities of addressing the data storege locetion depired:
= addressing of the dats memory in the prozramme
—-addressing of the date semory b means of counters

0...0

M =10 dets input in the programme

The dats value desired ig written into the programme line following the "DATA"
instruction.

H =2 data input from dete memory
Addressing of the data memory in the programme
In constrast to the direct data input in the programme, a line number of the data

atorage range is entersd into the Tollowing programme lime. The data value desired
ia loecated in the storsge location.

M = b data input from dats memory

Addressing of the data memory by means of counters
Dl 4 & E

The address of & comter (0...9) is enterad inmto the following programme line.
The count determines the sddress of the data sesory with the data value desired.

The addressing of data semories by seans of counters 0...9 enables the user to
process different data valuss by the sames data instruction [e.g. by influsncing
the count and hence the date yemlues by means of external inpute).
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H = 3/5 rending and writing of absolute ponition registers or -ounters 0...9

The contents of an absolubte position register or the count of a ecanter can be
read and stored in the datn memory. The addressing of the data memsry may be fmade
in the programme (M = 3) or by mesns of a counter 0...9 (M = 5), This function

enables Lhe preparation of a resl tesch-in programme. Programme examples may ba
requested.

Example ]

Subsequent to starting by key 0, a positioning (2000 steps) shall be made in fast

motion First, and subsequently & second positioning (UDO steps) shall be executed
in slov moticn.

LINE THSTRUCTION COMMENRT

5]

= LoD wait, if key O = 0

2 — 120- data input of programmed
LOLor speed
293 fast motion value 255

1 =T position by rel. valuea

2 distance PAN) steps
Tarward

2 =120 daln Input ol programmable
moLor speed

11 alow motion valus 10

% = 1-11 position by rel. values
-5ia0 distance W00 steps
backwards

B -0 0 jump Eo line O

Lat] By — D

W il A — O D jEm| =0 | |

Expnple 2

A distance input for the positioning by revolutions is desired. After the
start by key 0, the stepping motor shall execute 2.5 revolutions.

Calculation of the scale factor:

I revolution corresponds to WOD steps, thus the sesls factor hes to

be programmed as hOO,

LINE INETRUCTT 0N COMMERT
i - 100 get scale factor to hOD
! ]
2 = hono wait, if key O = 0
1 = 1=11 position by rel. values
2.5 2.5 revolulions
f -0 2 Jump to line 2

S0 | T =T ] | P
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4.7, JUMP {ecode &)

A simple and clear programme structure can be schieved by means of jump
funetione and subroutines.

FORMAT OF JUMP CODE 6: 6 |- ]x]x]x]x
| O: jump to line XXX
1: Jjump to subroutine in lioe XXX
2f  return from subroutine
31 start simultanecus programme 1 in line XXX
b: start simultaneous programme 2 in line XXX
a: start simultansous programme 3 in line XXX
6: stop simultanecus programme 1
T: etop simultaneous programse 2
B: stop simultanecus programse 3
9 end of simultanecous programme

Jump T
i=Q Jump to an arbitrary programme line
I=1] Jump into a subroutine starting in "LINE"
i=3 any subroutine is completed hy "RETURN"
\2). Feturning the programme to the point fros
which the jump inte the zubroutine was made.
= 34/
- Az you know, PINE-5 sequentially processes the complete

programoe line for line. To enable &8 aimple realizetion

of functions running in parallel such a8 monitoring of

limit switches, digplay functions, ste., 3 simultanecus
programmes #&re available that can be processes poncurrent iy
with the main programme, I = 3/4/S means the start of a
simultaneous programme, starting in "LINE",

Caution: & similtaneous programme already started must not be started

Again.
I = 6/1/
(3 causes the stop of the execution of the respective aimultanesus
programme
Imyg 8 simultanesus programme may be completed by 1 = 9

(end of simultansous programme )

A FINE-5 programme may include any nusber of simultaneous programmes.Take care
oot to activate more than 3 simultansous programses at the same time.
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FINX-% ia capable of processing up 1o 5 nested subroutines.

————--“_"/_’
main programme gubraut ine 1 subrautins 2

Exasple

The sctual position of Lhe stepping motor shiall be displayed by the abaolute
pogition register simultaneocusiy to the positioning of 2000 steps. Btarting
ipg made by key O,

LIRE [NSTRUCTION COMMENT
U |5 - 110=- get absolute pogition
J 0. 00 register of axis 1
218 - 310 gtart concurrent program
E display in lipe 10
L |2 = Ty V3] wait, IT key O = O
511 — 1-11 PoBition by rel. values
& 2000 200 stepe Torward
T o6 = 1F 13 Jump ta line 3
o
g
[}
Tya - 1101 display of abeclute
| PoOBLTLION Fegigter, &xis 1
El -0 10 Jump to line 10
l

Data input into the dats memory by means of keyboard

The complete storage area (0...599) is loeked aganinst modifioation ms long as
the locked LED lights. The data memories may be changed by the instruction
b=1600 without disconnection of the programme locksd.

If this jump to 8 gubroutine is emecuted, the first address line of the dats
momory 18 displayed and the locked LED ie starting to flash at the same time.
Then the data in the complete dsts memory may be changed by means of the key-
board. The input procedure is completed by the start key. Thershy, the programme
execution is restarted simultanecusly. During the complete process, the programme
memary remains locked against ehanpss.
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i.8. TIMER {code T/8)

Any timing function can easily be realized by the "TIMER" instruction. The bime
is directly entered by seconds. The maximum time = 9999 .

FORMAT OF TIMER CODE T:

T - K1X] X ] X

80 ] time in seconds [ Ffrom 0.000 to 999%9s )

Code H

Instruction code B is used to reslisze adjustable times. The line number of the

deta Eemory ares containg

the time valus (saconds).

FORMAT OF TIMER CODE H:

A = = X X X

XXX | time from dats memory in line XXX

Exnmple

The positioning of axis 1 by 1500 steps is started by kay 0. A fixed waiting
period of 1.5 & starts, vhen thias position is reashed. Then, a pomitioning af
axis 2 by 1000 stepa iz executed, and finally, & waiting period starts, the
duration of which is defined in data memory 500,

LINE INSTHUCTION CUMMENT

- hDDo wiit, if key 0 = 0

) e b | pesition axia 1 by rel.

valusg

15ix) gteps

sd
=N
.

"Rl |

waiting period 1.5 8

i}

[

2-11 pogition axie 2 by rel.

values

1000 102} steps

BT waiting period with Lime

time valuye [rom OALA

memory Ul

-0 0 jump to line ©

o] = |olu | osl=ilenkal = iy i =]

h.9. MOP (code 9)

The folloving instruction

18 used as blank comment (NOP)

FORMAT OF ROP CODE O:

I




-

Ja

General considerations on the programme's structure

As alrendy mentioned in the introdoction, the general rules of programme
preparation apply to PINX-5 programming.

o

Bubdivision of the total tmek into partial taska
exampled: manunl aperation

Butomatic operation

refarence. point travel sto.

definition of the operating possibilities desired (start, top, sanual fautomatic
operation ete.). This question is of great importance, since the structure of
the programme can be influenced essentially by the type of operating functions.

programme representation by ususl types of representabions

examples: flow chart
gtructural disgram, etc.,

The previous graphic representation of the tazk is recommended for various ressons:

legs errors in reasoning

compulsion to structured programme design
better understanding

good  decumentation

programsing

It is ndvisible to enter enough spaces betwesn the individual programme hlocks
during the programme input to be able to incorporate possible subsequent
instructions into the programme. In many cases, the following programme design
hir bheen proved:

LET magh ine

REFEmetry

Sterk meanu

|

fTubirouliine Faf
- ] pertial tamk 1

T

fubreuline Fer
- pErtial Tais T

T

Tunrautlee Far
BErliel tepk 3}

Fartla
LRik 3

fubreuwtine Faor
E paridel bWeaw &

|

Parila
Eani
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Set machine paramsters

Speeds, mecelerations, decelerntions, starting of continuously activated
concurrent programmess, eto. are programmed in the first programme lines to
advantage. Due to the sbove mentioned programme design, these instructions
are positively executed once, when the control is started, and remain
unconsidered subsequently.

SLATE Eenu

This programme part enables the user to have the desired partial tasks executed.
Since all partial tasks are stored in subroutines, & return to the start menu is

Blvays ensured. This prevents the programme sxecution running on eidlessly, without
it being possible to intervens.

Subroutines for partial tesks

The use of subroutines mainly offers the possibility to realize a clear
programme design. Furthermore, programms parts used several times, mny be
started from mn arbitrary position without impairing the clesarness.

A sample programme ensuring thedeseribed prograsms parts follows.

In lines O to T, the machine parameters are set, In lines 1 to 16, the start
meny is located, enabling the call of individual subroutines. Manual operation
Forvard/backward, automatic operation with two positioning distances as well as
running to zeroc are programmed in the subroutines.

Dperation of sample programme
o 'STEP' key: manual aperation ON/CFF
: : Tforvard motor motion
=" ' key: backvardmotor motion
o 'START'key: start of sutomatic operation
o 'CLEAR'key: start of running to zerc




Pl WK =5 Frogramms GlLiuslura

LINE IHESTRUCTIONS COMMENTS
0o 5 - L00- Boale faotor
1 10
2 5 - 1ho- progr. aceeleration machine
3 2 T
L 3 - 150- progr. deceleration ] 7
2 kg
6 5 - 110- mrl, absolube position
4 0.0o0 register to O
]
9 "atart menua
10 2 = 5R10 TSTEF" key = man. operation LON)
] 3 =120 Jump to subroutine manusl
e = = 5510 START" key = autom. operstion
3 n e Tl Jump o subroubine aokto
U 2 - 5410 TCLEAN"T key = hack to gero
3 fi = 1 40 JuEp B0 BUDFOULINE BATO
fi [ = =0 Jusp to lime 10
T_
;|
2 subroutine manual operation
20 | 2 - GAOL "ETEP key = man. operation
] 2 - 5010 "y key ® Rove motor forward
2 b = 1-10 Fforvard motor motion
3 2 = 5010 "=l key = move motor backward
& ] = 1=11 backwvard motor motion
] b = 5611 "BIEFT key = man., operation (OFF)
[ f - 0 20 jump to line 20
T 2 - 5601 "ETEF" key = mmn. operstion
7 [ =l —— return to start menu
R gubroutine nubomabic Operabllon
30 1 = 1=17F position axis 1 by rel. values
! T=50 Aintance 1250
z T 1.50 wvaiting period 1.5 8
3 |1 - 1-11 poBiLion axis | by rel. values
s =500 digtance —500
3 £ =2 return to start menu
2]
1
H
2 gubroutine return Lo pero
WD 1 = 11 pogition sxis 1 by absolute wvalues
1 L8] Lo Eero
2 16 - 2 return to start menu
3
Iy
5
fa
T
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6. PINE-5: Liaizon adapter, interface
E'll ':I"E'UETLL

The adapter, or interface has P channels:

serial interface RE 232
audio interface for tape recorder pconnection

The serial interface ig uged for communication with printers or other peripheral
mnits.

The output forvard is designed for an ensily readable documentstion. Baud rate and
trensmission format may be selected by the user and are entered my means of the
Frontal keybosrd.

Horeover, kind of representation (50 or 100 lines per Ab page) as well as extent
of programme to be printed may be defined at the beginning,

The audio interface installed transfera data by means of frequency modulated signals.
Thereby, a high reliability of data transfer is schieved even [or gimple tepe
recorders. In contrast to the RS 232 interface, the complete memory contents of the
contral is transfered through the sudioc interface,

Important: The programme lock has to be switched off for all date tranafert
functions ("LOCKED" LED dark)

6.2. Dats transmission of audio interface

Three different trangmission functions are possible on principls:

o write storage contente onto tepe
@ read storage contents from tape
o ¢ompare storage contents to tape

Write storage contents onto tape

Procedure!

0 connect tape recorder at interface connector aceording to item 6.4,
connesctor

@ pselect play mede at tape recorder

o welect line 502 at PINN-5

o press "START" key

Read storage contents from Lape

Procedurn:

¢ comecl tape recorder &t interface connector according to item 6.4,
eonnector

o select pley mode at tape recorder

o gelect line 903 at PINX-5

o press "START" key

-4 -




Compare storage contents to tape

Provedure:
o rcommect tape recorder at interface copnector according to item 6.4,
connector

o select play mode on tape recordsr
a select line 9040 on PINX-S
o press "START" ey

General resmsrks

Ll1_:ri115 all transmission procedures, the programme line currantly transmitted ia
displayed. If a tranemiseicn error oceurs, the btransmission procesa is ut.crppe-i
and the incorrectly transmitted programme line is displayed.

If seversl programmee are to be stored on the same tape cassetts, it is sdviegible
to prepare an index wvith the corresponding tepe counts. Any recording stearts with
8 lesder without date transmission with s duration of approx. 1 =.

Electric specifications

Kind of transmission: 2-phase frequensy madulation
Baud rate: 300 baud

Carrier frequency: 5 kHz

Transmission level: 300 mVpp

Beceived level: 200,...8000 aVpp

f.3. Dats trancwission, RS 232 interface

Tranamigiion paraseters

A1l important transmission parameters are: defined in programme line 601,

- | Baud | DB | Stop | Parity | DSR

0 control signal DS inestive
1 control signal DSHE sctive
] & parity inactive
1 no parity
2 even parity
3 odd parity
-1 0 1 stop bit
' 1 2 stop bits
0D 7 data bits
1 B data bits
— 1 110 bawud
2 150 baod
3 300 baod
4 B00 baod
5 1200 baixd
£ 200 bawd
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Control signal DSR.

The control signal DER i=s exelusively used, when date are brangsitted by
PINX-5. DSR is used to atop the Lransmission process, il the peripheral
unit connected i= not resdy to recaive data.

Connection iz made according to item 6.L, connectors.

Kind of representation

A prograsme ip printed page by page in the format Al.
The following kinda of representations may bhe selécted.

o G0 programes lines per page

LIRE INST. S DATA
L 3=10-0
LEE ] 2=1010
02 3=10-1
o3 3-11=-0
o0k 2=1110
L3 2=11-1
D06 F=12=0

o 100 programme lines per page

LINE INST. /DATA
160 - T—
101 r —
102 L
103 : e
104 A,
105 ==

The kind of representation

COMMENTS

COMMENTS LINE

150
151
152
153
1514
155

ig defined in line GO2:

LNE e | - |- [= |-

5 Ilﬁlll

|_|

0 50 lines [/ page
1 100 lines/ page

IHET. /DATA COMMENTS
g__
g_....._
I;|- [epey——
a
g__
g-_._._._




Extent of Eriﬂt.EEE

The extent of the programme to be printed out esn be defined by an input in
lines 603 and 60L:

LINE &03: - 1=1=1-|l= |=
| prge number of
| tirat i 1o
LINE ©0k: l_ - = = | = K |x
| page: number of
|lEEt page
Rending to programmes vim RS 232 C

"Carriage return” (CR) has to be transmitted after the transmission of any
instruction. The programme line does not need to be transmitted, too.
Spaces are ignored.

Exanple
Tranemithied ASCII-charachers:

D:6320(CR)S: b110L{CR) :T.05(CR) 1605 ([ CR)

FINX=% FROGRAMME

LINE IRGTAUCTION COMMENTS

D16 - 320

1 16 -0 1

L

R

514 = 1N

E | T — 0,05

T16 = 5

a]

o

ASCIT-characters {(e.g. comments) not relsvant to the PINK-5 programne may be transmitted
between semicolon {;) and carriage return (CR).

Start of transmission procesa

Frocedure:

o gonnoct periphery unit daccording to ibtem 6.k
tofiiectors, to FINX=%

o selegt line 900 to print out data
select line 991 to read data via F3 232

o presa "START" key
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G.b. Conrector

The connector for the two interfaces iz located at ths rear of the unil below
the power cord.

Hote on wiring

The datas output of the audie interfsce is connested to the mierophone lnpul
(MIZ} of the tape recorder and the data input of the audio interface is
comected to the earphone output (EAR) of the tape recorder,
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PINK-5: (ne sxig and two Bxes

The new FINX-5 Version NC completes the family of proven versatile comtrollers.
Direct comminication with master control computer.

There is an increasing requirement for commmication between computers and
intelligent positionning devices. For example:

o Large scale systems with sentral control and satelite
poeitionning devices (DNC operation).

o Production aystems requiring frequent changes.

o Computer controlled menauring and teat aystems.
FINX-5, one axis version and two nxes version, moet these requirements by
providing handahake facilities. This allows programme instructions and data to be

tranamitted from the gontrol computer to the controller via integral RE 232 C
chennel .

PROGEAMMING

To guitch Trom programme execution to data reception, the following inatruction
must be included im the programme whenever new programme instructicns or data
need to be btransmitted.

When the PINX-5 processor seebts this instruction it initializes the data reception
routine and trancmits a § character to the control computer to start the
transmission of data.

ROTE: The computer miust deley transmission for a minimmm of Z2msec after
receiving the § charmcter.
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DATA TRANSMISSION FROM THE COMPUTER

TRANSMISSION PAHAMETERS

For the method of entering transmission parameters sees PINX-5 Manual,
paragraph 6.3,

DATA 'TRANEMIEEICN
The following can be tranamitbed:

Compleie programmes
Programme  gections
Individual instructions
Pata ssctiona
Individual data value

2.0 0. 0.0

To terminate data transmission and restart programme sxecution m line number
Tallowed by a § character must be transmitted. Programme execution will start
at the defined Iline number.

EXPLABRATION OF CONTROL CHARACTERS

Character transmitted to PINX-5 Equivelent to pressing KEY
CR (Carriage return) ENTER followed by LINE
:  [colon} EXAM
- {coma ) ENTER followed by EXAM
$ (Dollar) START

NOTE: All charscters betwson a semi colon (3) and a carriage return (CR)
are ignored by PINK-S (e.g. computer programme commentary ).

Examples:

Transmitting an individual positionning instruction

(CR) 10: 3111 (CR): 2500 (CR): 60901 (CR) 10 &
FINX-5 memory contents:

010 1=1-11 Tneresment mokor / (relstive data)
011 2300 Data 2500 steps

012 6-6901 Jump line 901 {recesive new datn)

Frogramme starts at line 10,
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Transmitting data to the dats memory section
(CR) S00: 175.5 CR: 1500 (CR): =220 {CR) 100 %

FIRX-5 memory contents:

500 175.5
a1 1500
202 =220

Programme starts st line 100.

STARTING DIFFERENT PROGRAMME GECTIONS IN PINK-5

o Computer transmits to FINI-5

(CR) 10 8

| Programse execution starts at line 10 and stope at first 6-0001
ingtruction).

¢ PINX-5 transmits to computer:

+
(D8R, instruction to computer to transmit new data)

o Compter transmits to PINX-5
{CR) 100 $

(Programme exscution starts at line 100 and gtops AEk Aext instruction G-0901)
o PINX=-5 tranamits Lo computer:

3
{DER, instruction to computer to transmit new data).
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7. Troubleshoobing list

Fault

Fossible cause

R=mady

PINX-5 does not ascospt
inpute by keys

Frogramme lock switched
o1

SBwitch off prograsme look
{refer to chapter 3.8.
LOCK )

PINY-5 does pol

accept any input of
instrustions

Displey showe programee
line

Bwitch over to instruc-
tion display by means
of EXAM key

dn insbruction entered
does nok appenr in the
correct format in the

dieplay

An index or data in-
atruction without
corrssponding data ar
address valus was pro-
grammed in the previous
programme line

Correct progromms

PINE-5 dosa not
doccept instraction
inpute form a certain
line

Thie line is intended s
border line between
programme and deta
Moy

Enter corrsct border
line number in line 600
(refer to chapter L.7
JUMF)

The programme execution
is ineorrect

Bubroutines used mre not
completed by the in-
struction f-2-—-

Incorrect programms input

Momory was not cleared
prior to programme inpuot

Check and modify
ProgTamms

Dverwrite supsriluous
ingtruction by HOP

Programme execution is
blocked after pomitioning
Frocess

Meceleration selected i\
bo great

Programms new decelasra-—
tien (refer to chapter
.6 TATA)

The progemmms LE execy-—
ted but once, subse-
quently n progromme
line appears in the
display

The programss 15 nob
closed in itaelf

A return to the start
of the programm= haz to
be entered at the end
ef the programme

Cancurrent programsmes
are ool execoted
correctly

The concurrent programms
iz restartet during
execution

Hodify programme

Pasiticning is execy-
ted during the first
programms run only

A positioning to be per—
formed several times is
programmed by absolute
valis=s

Frogramme positioning by
relative values

- N3 -




Torgue characteristics of PINX-5, coe and two axes ¥ersions
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Torgue charscteristics of PINX-5, cne and two axes versions
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Torgue characteristiea of FINX=5, one and two nxos versions
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