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SINUMERIK SYSTEM 3

1.1 Check List

1-1

Note the preliminary remarks on page 3-1!

Edition 2/84

Serial No.:

SINUMERIK 3T [}

am [

Basic Version [}

Fill out in pencil or complete a copy and place it in the log book.

Check each finished section with a "yes".

Enter all the required values in the appropriate places.

Explanations concerning the individual sections can be found in the start-up

instructions.

OEM Start-up

End User Start-up

Name

Division

Customer

Location

Date

from

to

Name Division Date
from
End User Location
to

1. Have the start-up prerequisites been met ?

2. Visual checks :

line connection, E-Stop,grounding,

position measuring devices,cabling,shielding,opérator

panel,general state

3. Software system designation

4. Voltage Function Tests :

Input voltage on power supply 03500 : |
Input voltage on operator panel 03700/03780

Input voltage on power supply components :

v- |
v- |
[ 3x Ve |

5. Enter machine data,especially: travel range limitation,

rapid traverse,feed rate,and spindle speed.

6. Position control loops of started axes :

Axis velocity,tacho adjustment,mult-gain factor,position

loop gain,acceleration,position monitors,position control

loop monitor,analogue speedsjare all adjustments done and

tested ?

Drive Adjustment

yes (:)

yes O

Axis

Maximum velocity VUmax ( mm/Min )

Tacho adjustment Umax at Vmax (V)

Position loop gain (m/min/mm):Ky




7.

8.

Have all manual functions been tested?
Has the customer executed function tests with
test tape ?

Make a machine data tape with printout.

This tape should be placed near the control

Include printout in the filled-out machine
" data list,and put in the log book

Check the option list

Enter deviating strappings into the list

Has the custamer been instructed concerning :

drift compensation,

reference point adjustment ,

backlash caompensation,

entering these values into the machine data,
generating a tape,and where this tape should be
placed ?

Do you have a start-up form,and has it been signed
by the customer ?

Has a copy of this check list been included in the
log book ?

Signature OEM Start-up ....cceccaceaes
End User Start-up ...ccececeeeas

yes

~ </
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Do not change the given values

1.2 Machine Data (complete,even if machine data tape and printout already exist)
MACHINE DATA SYSTEM 31 VERSIONS 0, 2
Nr®) ] S......... Explanation Max. Value Nro | Seeee.... Explanation ‘Max. Value
100 Position 32000 350 Cut-of f 15000
101 tolerance am +) velocity mm/min +)
110 Clamp limit 32000 351 Threshold for con-| 15000
M1 L +) tour monitor nm/min +)
120 Acceleration 6000 ) 352 Tolerance for 32000 +)
121 ‘ 0.01 m/s? contour - mm « Test 850
130 Max. Velocity 15000 125 « 1000
131 mm/min  +) 53 Dwell time for 16000
140 Velocity command [2048/8192 position monitor [ms
141 limit VELO 1 354 Velocity command 2000/12000
150 Kv-factor 10000 value limit VELD 1
751 0.01 s 355 Circle end-point | 32000 "
160 Limit switch + [+ 9999999 monitor am
161 pm 356 Threshold for com-| 32000 +)
170 Limit switch - |+ 9999999 pensation motion pm
171 n 357 Spindle drift + 500
180 Reference point [+ 9999999 VELD 2
181 pm 358 Dynamic smoothing 5
190 Backlash + 225 exponent f.thread
191 compensation pm +) 359 Maximum 9999
200 Tool reference [+ 9999999 360 speed for
201 point value pm +) 361 8 1/min
210 Reference point |+ 9999 362 gear
211 shift [L) +) 363 ranges
220 Mult-gain 32000 364
221 C x min/m 365
230 Drift + 500/2000 366
231 compensation VELO 1 371 Manual feed 15000
+) for the limit values for degrees,resp. inches, 372 Man. rapid trav. an/nin
: e 373 Ref.approach vel.
see the machine data description (sec. 7) 7 INC speed .)
Machine Data Bits 375 DRY feed
- 376 Dwell time for 16000
Nr ? 6 5 | 381t ? 1 0 spindle inhibit ns
~ 377 Min. spindle 8192
N 400S motor speed VELOD 2
N 4015 381 Software edition (32000)
N 4028 0 0 0 0 383 Increase update 30
N 403S |0 0 time 1/2 ms
INToS fo o 385 2nd. software * 9999999
N 4058 JO 0 0 0 0 0 0 0 limit switch X = A1m
N 406S |0 0 0 0 0 0 0 0
N 4078 0 0 0 0
N 408S
N 409S |1 0 0
N 4108
N 4118
N 4128 ¥) for axis-specific machine data,the 10°-
N 4138 decade is the axis designation
N 414S 0 0 0 0 0 0 0
N 4158 |1 1 1 1
N 416S |0 0 0 0 1 1 1
N 4178 0 0 0 0
N 4185 |0 0 0 0 0 0 0 0
N 4195 f 0O 0 0 0 0 0 0 0
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(complete,even if machine data tape and printout exist)

+) limit values for degrees,resp. inches (see sec.?)
#) the 10° decade is the axis designation for axis-

specific machine data

.0 ¢ X-axis
.2t l-axis

.1 : Y-axis
<.3 ¢ bth. axis

MACHINE DATA  SYSTEM 3M Versions 0o, 2
Nr.®) §Secunn... Explanation Max. Value Nr. | Seeeee... Explanation Max. Value
100 Position tolerance| 32000 50 Cut-off 15000
101 moe) velocity mm/min +)
102 i 351 Threshold for con-| 15000
103 tour monitor mm/min o)
110 Clamp limit 32000 52 Tolerance for 32000 +)
M pm +) contour - mm . Test 850
112 125+ 1000 |
1 , 353 Deell time for | 16000
120 Acceleration 6000 position monitor [ms
121 ' 0.01 m/s? 354 Velocity command | 3000/12000
122 +) value limit VELD 1
123 355 Circle end-point |32000 +
130 Max. velocity 15000 monitor Am
131 mm/min 356 Threshold for com-| 32000 .
132 +) ensation motion | pm
133 357 Spindle drift + 500
140 Velocity command | 2048/8192 VELD 2
141 limitation VELO 1 358 Dynamic smoothing 5
142 exponent f.thread
143 359 Maximum 9999
150 KV-factor 10000 60 speed for
151 0.01 361 8 1/min
1152 s 362 gear ‘
153 363 ranges
160 Limit switch + * 9999999 364
161 pm 365
162 366
163 371 Manual feed 15000
170 Limit switch - + 9999996 372 Man. rapid trav. mm/mir
7 pm 373 Ref.approach vel.
172 374 INC speed
173 375 DRY feed
180 Reference point + 9999999 376 Dwell time for 16000
181 pm ' spindle inhibit ns
182 377 Min. spindle 8192
183 motor speed VELD 2
190 Backlash t 255 381 Sof tware edition (32000)
191 compensation pm 383 Increase update 30
192 +) time 1/2 ms
193
210 Reference point + 9999
211 shift pm
212 +)
213
220 IMult-gain 32000
221 Cx min/m
222
223
230 Drift + 500/2000
231 compensation VELO 1
232
233




Machine Data Bits

Nr.

Bit

4005

4015

4025

4035

4045

4055

4065

4075

oI0I0;00

4085

4095

4108

4115

4125

4135

4145

4155

416S

4175

0

4185

0

(=R~ ]

1]

O O =~

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

4195

0

[ F =

0

0

ool o] =

Do not change the given values.

~—

N2



1-7

N (complete,even if machine data tape and printout exist already)

MACHINE DATA SYSTEM 3T Version 3
Nr)] Seeeeeenn. Explanation Max. Value Nr.] S.........] Explanation Max. Value
100 Position tolerance | 32000 359 Maximum 9999
101 pn o +) 360 speed 1/min
110 Clamp limit 32000 361 for
111 pm+) 362 8 gear ranges
120 Acceleration 6000 363
121 0.01 m/s? 364
130 Max. velocity 15000 365
131 7 am/min ) 366
140 ' Velocity command 2048/8192 371 Manual feed 15000
w ol limit VELO 1 372 Man.rapid traverse] mm/min
~ | 150 | kv-factor | 10000 373 Ref.approach vel.
151 7 0.01 s-1 374 INC speed +)
160 | | Limit switch + [+ 99999995 | [375 DRY feed
~- 161 7 pm 376 Dwell time for 16000
70 1 Limit switch - + 99999999 spindle inhibit ms
~ | 17 7 L 7 - pm 377 Min. spindle 8192
180 | ’ Reference point + 99999999 motor speed VELD 2
81 ) pm 378 Cut-off spindle 1/min
190 ' ) Backlash + 255 speed for M19
191 compensation pm +) 379 Gain-factor | 1/min/360
200 Tool reference point] + 99999999 for degrees
201 value pm +) 380 Position limit 1/11 degree
210 Reference point + 9999 for M19
21 shift pm +) 381 Software edition (32000)
220 Mult-gain 32000 383 Increase update 30
221 {x min/m time 1/2 ms
230 Drift + 500/2000 385 2nd. software * 99999999
231 compensation VELO 1 +) edition switch X- mam
350 Cut-off velocity 15000 386 Acceleration 32000
mm/min  +) 387 time constant b ms
351 Threshold for mm/min 388 for
contour monitor 15000 +) 389 8 gear ranges
7| 352 Tolerance for 32000 390
contour mm-Test 850 391
125-1000 392
353 Dwell time for 16000 393
A position monitor ms
354 Velocity command 3000/12000
value limit VELD 1
355 Circle end-point 32000  +)
monitor pm
356 Threshold for com- | 32000  +)
pensation movement pm
357 Spindle drift + 500
VELD 2
358 Dynamic smoothing 5 %) the 10° decade is the axis designation
exponent f. thread for axis-specific machine data :

.0 @ X-axis
.1 ¢ l-axis

+) limit values for degrees,resp. inches, (see sec.?) {for Nr. 100 through Nr. 231)
or Nr. rough Nr.



Machine Data Bits

Bit
Nr. 716 15 141312

4005

401S

4025 7 0o

403s

4045

(=]
Q
o
o
o

4055

o

4065

1O0Qio|0

4075

4085

4095 | 1] 0 1

4105

411S

4125

4135

4145 0

4155 | 1

4165

4175 1 0

4185 1 0

Q

o

Z|zizZ|Z|IZ|Z|2Z2|2|2Z2|2|2|2Z2|2|Z|2Z|Z|Z|Z|2Z|Z

o
ojlolojo|=- 0

41951010

OI0O|O| |0

Do.not change the given values

s



(complete,even if machine data tape and printout exist)

1-9

specific machine data

.0 : X-axis
o2 : l-axis

.1 ¢ Y-axis

«e3 ¢ kth. axis

~ MACHINE DATA  SYSTEM 3M  Version 3

Nr.®) |S........ Explanation Max. Value Nre | Seeeeeea.. Explanation Max. Value
100 Position tolerance| 32000 350 Cut-of f velocity 15000
101 mo+) mm/min _ +)
102 331 Threshold for mm/min  +)
103 contour monitor 15000
110 Clamp limit 32000 352 Tolerance for 32000
111 mo ) contour monitor mm-Test 850
112 125-1000
113 353 Dwell time for 16000
120 Acceleration 6000 position monitor ms
121 0.01 m/s? 354 Velocity command | 3000/12000
122 +) value limit VELO 1
123 355 Circle end-point 32000
130 Max. velocity 15000 monitor um +)

~1 13 mm/min 356 Threshold for com- | 32000
132 +) pensation motion um +)
133 357 Spindle drift + 500

N~ | 140 Velocity command | 2048/8192 VELO

141 limitation VELO 1 358 Dynamic smoothing

1 42 exponent for 5
143 thread
150 KV-factor 10000 359 Maximum 9999
151 0.01 360 speed 1/min
152 s 367 for
153 362 8 gear ranges
160 Limit switch + + 99999999 363
161 pm 364
162 365
163 366
170 Limit switch - + 99999999 37 Manual feed 15000
i pm 372 Man.rapid traverse | mm/min
172 373 Ref.approach vel.
173 374 INC speed +)
180 Reference point * 99999999 375 DRY feed
181 pm 376 Dwell time for 16000
182 spindle inhibit ms

~— 7| 183 377 Min.speed 8192

190 Backlash * 255 spindle motor VELD 2
191 compensation pm 378 Cut-off spindle 1/min
162 +) speed for M19

193 379 Gain-factor {1/minf360
210 Reference point + 9999 for M19 degrees
211 shift pm 380 Position limit 1/11 degree
212 +) for M19
213 381 Software edition | (32000)
220 Mult-gain 32000 383 Increase update 30
221 Cx min/m time 1/2 ms
222 386 Acceleration 32000
223 387 time constant b ms
230 Drift + 500/2000 388 for
231 compensation VELO 1 389 8 gear ranges
232 390
233 39
+) limit values for degrees,resp. inches (see sec.?) ;3;

— #) the 10° decade is the axis designation for axis-



Machine Data Bits

Bit
Nr. 7161|1514

N 400S

N 4015

N 4025

N 4035

N 4045

N 4055

N 4065

N 4075

N 4085

N4D9S | 1 | O

N 4105

N 411S

N 4125

N 4135

N 4145 0j]0jO0

NA&l15s {1 0

N 4165

N 4175

o
o

N 4185

Q

o
olo|ofo
o

N 4195 | O

o
D010 =~

o104} Of =~

Do not change the given

values.

1-10

=

N



1.3 Options available according to shipping notice

1-11

prosent | oo | oputons | sme |
AD4 4th. axis -1 X]=-1 X! -1 X
BO2 Paper tape reader w/o reels X X[ x| x| x| X
BO3 Paper tape reader with reels X X]|X] X X} X
BOS NC w/c operator panel X x| x| x| x| X
BO6 Operator panel switch-over X1 X X] X1 x| X
B41 Inch-metric X X{X] X§ x| X
B61 3-D interpolation -l == =1 -1 X
B70 Drilling/Milling patterns -l -|-1-1-1X
B72 Drill pattern,bolt hole circle | = | =] -} =] =] X
B76 Read/urite system memory,@ 29 - =]=-1 -1 X] X
B78 In process gauging - ==} -] X! X
C33 Chamfers and radii insertion X1 X{ X} Xt X| X
C43 Memory extension to 16 k ch. X1 X{ X} X] X| X
C44 Memory extension to 32 k ch. X| X{X§j X} X| X
E31 Threading G33 S| X|Ss|] X| S]] X
E42 Oriented spindle stop M19 -] =]=-] -1 X] X

>
w nn

not possible
possible
standard

YoGsT

HO%:5L,Y
Nigs &
“ie:/
et
Yig: Y
Y63
WSO

HiSst
Yo0re 1.54



1-12

Options available according to the shipping list

prosat | 00cee oo S EET

HLS: Sf FOS S-analog S| X| S| X| S| X
vl5:¢ F71 | External data input - =l x| x| x| x
Y1532 11 Operator dialogue x| x{ x| x| x| x
vISe Ji2 Azzgrgszizizzol offset x| =[xt -] x| -
J22 German text display -] =t=1 -1 X{ X

J23 French text display -1 =-1-1 -1 X] X

J24 Italian text display -5 -l -1 -1 X] X

J25 Spanish text display -] - -] -1 X1 X

Js4 Machine céﬁtrol panel X x X1 Xt X| X

k117 intégrated EXE—fimes lir X1 X| X | X X| X

K12 Integraééd EXE-timés 10vY/Z X| X XV X XV X

K51 Integrated EXE-times 5X X[ X{ X| X| X{ X

K52 Integrated EXE-times SY/EH Xy Xy X| X1 X X

K53 Integrated EXE-times 57 - X -] X} -] X

K54 Integrated EXE-times 5-4th.axis| - | X| - | X —“ X

N20 PC memory extensionrék EPROM -1 =Ix! x| x -X

0.5k RAM for 130 WA

‘J

not possible
possible
standard

>
[LI | I
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Options available according to the shipping list

Present Order| gptions 3T/Mo| 3T1/Mm2 | 3T/M3
yes | no code TI ™M Ty M T M

N22 PC memory extension 8k EPROM =] =l x| x| x| x
4.5k RAM for 130 WA

N23 PC memory extension 12k EPROM -1 =l xI x1 x| x
4.5k RAM for 130 WA

N24 PC memory extension 16k EPROM -1 = x| x x| x
4.5k RAM for 130 WA

N25 PC memory extension 20k EPROM -] < x! x| x| x
4.5k RAM for 130 WA

N32 PC memory extension 8k EPROM _ -l x X X X
for 130 WB

N34 PC memory extension 16k EPROM -l <P xt x!l x1 x
for 130 WB

N60 Digital input 32I N
PC board 420-3 o R

N65 Digital output 32 O - -
PC board 445-3 o N

N70 Digital output 16 O -1 -
PC board 444-3 SRR

NB1 Digital Inmput/Output 48 1,24 0| _ | _ x| x1 x| x
PC board 03400

NB2 Digital output 16 O -] <l x1 x| x| x
PC board 03460

- = not possible

X = possible




1-14

~
Options available according to the shipping list
Present Order| 4oiions 3T/M0 [3T/M2 | 3T/M3
yes| no | code | P Ty M|ty m|T|m
NB83 Digital input 96 1 -] =X} XXX
PC board 03410
N84 Digital output 48 O I
PC board 03421 Xfp X[ XpX
NB5 Digital Input/Output 32 1,320 | _ | _ x| x| x| x
PC board 03450
NSO Digital I &
igital input 16 N
PC board 432-3 X X[ XX
-
- = not possible
X = possible ~
~
-



1.4 Jumpers on the I/0 Boards

(not for version 0)

1-15

OPTION

PC board
type

Location Nr.
3T/M2 ¢ 3T/M3

Address
Byte Nr.

Jumper

¥NEUDL2IIWY
00000000

00000000
V2348670

;

LA AR KBRS
00000000

00000000
122435678

|

LA RN RIAE B
00000000

00000000
12340887080

i

LAR N R LK K

00000000
12248817

|




4.

Non-standard Strappings

Complete only in case of deviations

Designation Board Standard Strappings Special Strappings
Yes
20 mA - 03100 NC active NC passive
Interface
Probe output 03315 Relay contact Dther probe
03325 or outputs
03350 open collector
.9 k
A B
© open
C D
0 o open -
E H
éxternal
Velocity 03320 Signal is used Signal is not
control 03325 used
ready 03350 o 0 open O}
p N P N
Commarrd 03325 Command value ground | other CV
value 03350 CVG connected to circuit
output NC-M
PC outputs 03800 A PC outputs PC outputs
are locked not locked locked
in case of O O}
A B c B

NC fault

~



2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

Lists and Tables

Contents

Standard machine data bits (automatically set bits)

Machine data list (Overview lists and standard machine data)
Machine data bits (Overview list)

TEST display list (following error, actual value,K, ,etc)
Setting data for versions 0 and 2

Setting data for version 3

Alarm list

Interface signals 37, 3M

Code tables for switches,gear ranges,and external signal input (see sec. 8)

Standard Machine Data Bits

Like the standard machine data (section 2.2),these bits can be set

neously (see sec. 4.4 for operation sequence).

SINUMERIK 3T e SINUMERIK 3M

Machine Data Bits I 1 Bits
Nr.  |7]6]5]413]2]1]0 Nr. 1]els]al3]2]1]o
N400S)1}1j1]1)j0[1{0]0] naeoos [1 [1f1]1]1]e]1]1
NGOIS§1}i11111}010]1 l, Naods fr]aT1 71 olofil
NA402511f111}1j0j0j0j0 Neo2s (111101 [1]0
N 4035 ,0]0|0]0]0[0[B]O 'wa03s Jofojo[ofo]o]o]o
N404S|0j0)0|0jO]JOjO;j0 NaouS |ofofofojo]olo]o]
[N 405510]0]0]0j0j0[0]O] Nauossjojojojofololo]jo
N4065]0]0]0[0[{0}j0[{0]D N 4065 [0 Jo[o0fofo]o{ofo
N407510]0]0)0]0f1]0]0 (N 4075 [ojojo]o]ofo]o]o
Na4DBS j0[CJO[0D]1]0]O}] N408s Jojofolojr]ofo]1]
N4D9S j1iGCji1}0 i 1j0]0 Naos l1lololol~lo]olo
NG1OS {1 |2 X f1j1]1]1] ]“ Nalos Jalxir11ri111 j 1
[N 4115]111)0j0j0]0}1]0 Na1ls|1[1]ofojojo|1]o0
N4125)|11110f0]j040]1]0] naizs |1 ]1jofofofo]1]o
N 413S(0{0[|0j0|0]0O /0 0_ NGi3s|olololojofoloTo
N 4l4aSjojojofjojoljoiojo Nalaslolololojotoloio
N4155]110{110f1}j011]}]0 N&lssl1lololol1folelo
N4l6S |ClO0J0|0}jO0]|*q41]|1 Nalés lololololol=sl111
N 4175 j0]0j0]J0j0|0]0]ODO Nna17slololololololofo
N 4185 j0j0j0j]Jojojojojo NaiBs lolololojolololo
N 4]19510J0j0]j0}0}j0]0}0 NG9 lojlolololofololo
For version g :
simultaneously and -@ and Line On || Simultaneously and _@
For_version_2 and 3 :
Simultaneously: and {€> and Line On Ji Simultaneously and €€>

* 0 is set automatically (w/o PC) in version O

In versions 2 and 3,1"is set automatically (with PC)
** In versions 0 and 2,set to"0"

In version 3,set to"1"

simulta-

and Line On

and Line On



-~
2.2 Machine Data List with Standard Machine Data
AXIS-SPECIFIC MACHINE DATA (TEST)
Manual input Explanations Input| Max. input value| Units
(with automati- unit
cally set
standard values)
10% S vevevenns .50 | Position tolerance +) MS 32 000 pHm
11* S..... veeo 200} Clamp limit +) MS 32 000 pm
12% S vevnenenes 50 | Acceleration 1S 6 000 0.01 m/s?
13* Suveenn .10000 | Max. Velocity +) 1S 15 000 mm/min =
14% S iveeneee 2048 | Velocity comm. value lim.| - 2 048/8 1922) VELOD 1
15* S ........1666 | Kv-factor MS 10 000 0.01 s~! ~
16* S ..9999999 Software limit switch + MS +59 999 999 1) pm -
17* S .-9999999 Software limit switch - MS +99 999 999 1) pHm
18* S ieeenenn .++.0| Ref. point value MS +99 999 999 1) Hm
19* S....... .....0 | Backlash compensation +)| MS + 255 Hm
20% S oovoernnnn0| Tool ref. point value +)| IS | +99 999 ggg D pm
21% S iveerennnene 0| Ref. point shift +)] MS + 9 999 pm
22* S ..veeee.2400| Mult-gain MS 32 000 C x mm/min
23x S eieecernases 0] Drift compensation - * 500 VELO 1
+) for limit values and units for degrees or
inches,see the machine data description
(section 7) 4
Axis assignment :
* 3T an ~
o X-axis X-axis 1) for versions 0 and 2 : max. 9'999 999
! Zraxis. | Yeogxis 2) for 12 BIT DAC : max. 2048
2 B Z-axis for 14 BIT DAC : max. B192
3 - 4th. axis
MS = units for the measuring system
IS = units for the input system



2-3

COMMON MACHINE DATA (TEST)

-

Manual input Explanations Input| Max. input value Units
(with automati- unit
cally set stan-
dard values)
350 S.......500 Cut-off velocity +) IS 15 000 mm/min
351 S ceeensa.O Threshold for contour monitor IS 15 000 mm/min
oy 5 mme Test 850
352 S.aeeee.l0 Tolerance for contour monitor [MS 32 000 37t - 1000
353 S......500 Dwell time for pos. monitor - 16 000 ms
354 S....2400 Velocity comm.value 1limit - 3000/ 12000 3) VELOD 1
355 S.......10 Circle end-point monitor +)1S 32 000 pm
356 S.......10 Threshold for compensation
movement for CRC +}15 32 000 Hm
357 Seees....0 Spindle drift - + 500 VELD 2
358 S........0 Dynamic smoothing exponent
for thread
( 2%-1) . sample time - 5 -
359 S..... 500 -
360 S.....1000 -
361 S....2000 Maximum speed for - 9 999 1/min
362 S5....4000 }8 gear ranges -
363 S....4000 -
364 S....4000 -
365 S....4000 -
366 S....4000 -
371 S.... 2000 Manual feed +)| IS 15 000 mm/min
372 S...10000 Manual rapid traverse +)] IS 15 000 mm/min
373 S...10000 Ref. pt.approach velocity +)}IS 15 000 mm/min
374 S.....500 INCremental speed +)| IS 15 000 mm/min
375 S....2000 DRY feed +)| 18 15 000 mm/min
376 S....1000 Duell time for spindle
inhibit +)| - 16 000 ms
377 S5¢e000ss.0 Minimum spindle motor speed +)} - 8 192 VELO 2
10V 10 V
VELO 1 = 5555 for 12 BIT DAC VELDO 2 = 5~5 for vers.0-2,from software 04
2048 2048
10V cor 14 BIT DA 10 vers. 3,from software 01
VELD 1 = g1gp for c VELD 2 = 819% for vers.0-2,fr.software 06 up

+) Limit values and units for degrees and inches,see

3) for 12 BIT DAC,max. 3000
for 14 BIT DAC,max.12000

vers. 3,fr. software 02

machine data description (sec.7)



2-4

Manual input Explanations Input Max. input value| Units
(with automati- units
cally set
standard values
378 Seeenn +++0 | Cutooff spindle speed for | - 9 999 min™
379 Seeeenn .0 | Mult-gain factor for M19 3)| - 10 00O min=1/360°
380 S.vveeee 0 | Position limit for M19 3) - 1 000 1/11 degree
381 Seeevenen 0 { Software edition - (32 000) -
383 S........0 | Increase update time 4) - 30 1/2 ms
385 5.-9999999 2nd.sof tware lim. switch X= Ms + 99 999 9991) Hm
x),+)

386 S.eveenes .0 Acceleration time const.for

1st. gear 3) - 32 000 4 ms
387 Siveee...0 Acceleration time constant

for 2nd. gear 3) - 32 000 4 ms
3BB S.eceeeene 0 Acceleration time constant

for 3rd. gear 3) - 32 000 4 ms
389 S...cc0en 0 Acceleration time constant

for 4th. gear 3) - 32 000 4 ms
390 S.eevenee 0 Acceleration time constant .

for 5th. gear 3) - 32 000 4 ms
391 Seveenene 0 Acceleration time constant

for 6th. gear 3) - 32 000 4 ms
302 S.ceeennn 0 Acceleration time constant

for 7th. gear 3) - 32 000 4 ms
393 Severenee c Acceleration time constant

for 8th. gear - 32 000 4 ms

x) only for the 3T

+)

for limit values and units for degrees

see machine data description (sec. 7)
1) max. = 9 999 999 for versions 0 and 2

3) only for version 3,from software edition 02 up

4) for vers. 0 and 2,from software 06 up

or inches,

vers. 3,from software edition 02 up



2-5

~ . . Software ed. 09 for 3T/M0&2
2.3 Machine Data Bits (TEST) 05 for 3T/M3
4 active only after Power on-Reset
Bt
. 1 6 $ ] L} ) ? 1 0
| [ I
) 1 1 @ 1 1 I @
. . Address of (inserted) radius & cham-
4008 Strobe signal duration fer & tool tip (3T)-resp.mill (Zliﬂ)-radius
| ! 1 i 1
T ] =3 @ T T I
015 Delay time for strobe signal Ad.for coding the tool position fordl c@y
) J ) 1 |
b s s
\02S Duration for MO2/M30 signal ARddress of 4th.axis only for 3M
| N o . |
N Omit 5 XPartial 6 Partial Partial ign chage Ref. point
A03S 1. faxis in jactml valwe] Rotary actual valie actiml uaLJFur partial |for velocity }approach
Axis }:&ﬁggﬁ-}mltlshe;l axis  -7 cﬁ.vid?by bvt.\ghed actual valua%E—d l-. -y, -
~— 3 »
AOAS 2. " " 5) n LN " " L] " ] " " " " " " "
. Axis
. sy 8 I
wss Ms " " " ”n " " n ” " " ”" " ”n ” . " "
4 =
‘. .) " " ) " L] n " " L L] " n ” ” n
8065 {ais .
[ evs BTN T RO} YT T ey ey e porre
\7S ref.point Feed in encoder for spindle value
| ?PPEQaE"L_,,‘ B 3) _ 473‘); _ 73) 0.1 rpm 3) initflled ml times 2
sudden | S0 A 0 Position N fg:\;‘_ﬁf— Aux.furction] Audliary fuction
M8S op on the for in inch directly &?&’tm . |otput dering
punit adthfich @) | ] ey NC |hgem© | rater ssarch (3)
_NC-PC *) {Feed rate |Hend wheel | PC mm(‘m) 2ar4 ) tj:n-
4095 interface refarred to jinstalled [installed i measuring E‘a o
activationf utter center| ] X-axis 231) board s |
Y oA Start . ofFect]To0L Offsst 7.0, deta  Jpart progrem Ory nn SNS Snzrinpuse
ive | at Mn Zero offset! ora adfitiveg | edit feed of
sos g dota F AN o @ =D Ih
i V s
- . .
1 ?Sr:i Device code (input device) @ Baud rate (input device)©
i { <+ + + @ t ¥
i RS232
{ 4128 utout | Device code (output device) Baud rate (output device@
N : 3 s . N N . 2
1 + t + —t 4
38 @ EIA code for @
1 &
C control] A V Name of axis(y
A4S Character associated with
i the ‘4th. axis
/Rs935ik .
CRC (3T Analogue | Teach-in . Thread ang i
VIS§ '() ) *) Epmdle ) playback ) feed/rev. 4
%3 s (only 5
lock and wufé | *) VNC Marm | ¢ocies | Rsos2
-aaus Texts )
4165 @mwm Nt 3) 3) and @ (v24.2)

*) Single bits according to Start-up instructions or Control Data table.



BIT
Nr. 5 l 4 3 2 0
celera- speed{ \sar irput 14-8IT
4175 ion to ve ummb in DAC
ocxtﬁ of; ) %l.:\t;_lg 4in ) dioneter (S‘T ‘
4185
4195

3)

Only version 3,from software edition 02 up.

4) Versions 0 and 2,from softuare edition 06 up.
Version 3,starting with software edition 02.

5) Versions 0 and 2,from software edition 07.
Version 3,starting with softuware edition 03.

6) Only version 3,from software edition 03 up.



W
1 Address for radius,
d,,“.(-u-.,and tool radius,
as well as for tool wnose
posttion and 4th. axis.
Bit Name
3210
0011 A
0100 B
0101} C
0110 U
o111 \'4
~ 1000| W
1011 P
N
™ 3 Name of the
axis to which the
4th. axis is subor-
dinated (only for 3M)
Bit Name
1 O
0 0 X
0o 1 Y !
1 0 z |
\/./

2

Times

Bit Time [ms)
7654] 31 | 3m
0000} 16 18
0001 32 36 .
loo10] 48 54"
0011] 64 72
0100 8o 90
0101] 96 | 108
0110}112 | 126
0111]128 | 144
1000144 | 162"
1001 ]160 | 180 |
1010176 | 198
101 1]192 |216
1100|208 {234
1101 ]224 |252
1110]240 {270
1111256 | 288

7  Auxiliary function

output during SNS .
1 Bit0 jOutput
0 o0 { none
o 1 | after cycle start
1 0 | During SNS
1 1 - o

Device coding

Meaning of bit

Bit ﬁi&mber of
J___6 ] Stop-Bits
[} 1 1 Stop-Bit
1 0 1 1/2 stop-Bit
1 1 2 Stop-Bit
Bit 5 | Parity Typs
0 odd
1. even
Bit 4 | parity Bit_ |
0 w/Q parity
1 with parity |
Bit 3 |'Ready for
operation ' (DSR)
evalyation
0 no
1 y8s

6 Baud rate

Bit

Baud

nnnwOOQON
e OO - = OO
N N - - -]

110
150
300
600
1200
2400
4800
9600

b e




Universal Devices

Special Devices

-~/
5 and 6 : Possible Input/Output Device Connections (Selection Table)
Machine datum (binaiy)j HE X Device
B! Bu| B3 B2 B1, BO
1 'itototot: 'o,0 | ce  |FACIT 4040 uith P 81
‘ o b (1200 BAUD) ,
10 10 l0 1ATV| | C3 FACIT 4070 with M 77 interface
| TR R B (600 BAUD) 54
10 To 1,0 c2 PT80 Siemens printer
| ' | Start-up datum with STT104
a1 ' ] Interface (300 BAUD)
0,1 Toto | cu SANYO M25020 cassette unit with
1 — - ZE6071 interface (1200 BAUD)
10 11 10 ;0_ 1 C4  Iswe (1200 BAUD) ot
|°,‘;°,° Cé. Coupling NC — NC |
—4 i — {uire controlled (1200 BAUD
,° 0 ,° c4 FACIT 4030 ~
N (1200 BAUD)
T v [} ‘ ~
! ’ Vo -
N l, ! ! ' .
! L '
) i ] __l;__j, b -
T o Toto 0,0 00 Output : PT80 (300 BAUD) 4)
| o,y Input : S-tape reader
| | 'iO 1T 07 Siemens tape reader with and
i L R ] without reel (9600 BAUD)
! RS B OF Siemens tape reader with and
' : L I without reel (9600 BAUD)
1 ] !
B 0'0 , 0 [ [|]-E 0'0 t [ 18 Teletype ASR-33 full duplex 6)
I T (110 BAUD) 10
040 'L j0'o 11411,0 26 FANUC hand reader 4)
A T T DC1/DC3 controlled (4800 BAUD)
[ I
0 i 01 '110 "l_] 1 10 36 | FANUC system P/D 4) | -
N (4800 BAUD)
oTol110 o1 '0'lo 24 Coupling NC NC 4)
R | . | with control characters DC1-DC4
S SN T S (1200 BAUD)
o 0 1T joto gl 27 FACIT 4040 with P 81 4) | ~
i e { with control characters DC1-DC4
A GRS N S R (9600 BAUD)
4) For versions : - 0 and 2 from spftware edition 06 up
- 3 from software edition 02 up

6) For versions : 0 and 2 (from software 04 and 05 up),and
3 (from software edition 01),
the following machine data must be entered for teletype ASR-33 : 1100 0000.



2.4 Display (Test)

ID Nr. Axis Display Units
' 37| 3M Metric| Inches
800 S X X Following error pm 1074
801 S Y " In.
802 S = Z "
803 S - 4th "
810 S X Actual value (position control) pHm 10-4
811 S Z " In.
812 S - "
813 S - 4th "
820 S X Velocity command value VELO 1
821 S Z " 2048/8192 VELOD =
822 S -1 " =10V
823 S - | 4th " ] -
830 S X Partial actual value o i Mmoo 10—4In
832 S - " 3T B ms
833 S - 4th " F " 3M 9 ms
840 S X Contour deviation i pam 1074
B41 S z " In.
842 S -1 "
843 S - 4th " 7 7 o
B50 S X Calculated position loop gain 0.001 .00
851 S Z n m/min | In/min
852 S _ " mm 1000 1N
853 S - 4th "
860 S - - Spindle épeed command value VELO 2
861 S - - Spindle position 360°
4096
VELo 1 = 30 for 12 bit DAC
VELO 1 = %%5% for 14 bit DAC
VELO 2 = gigy for versions 13, From sof tomee. oditson 02 up
VELO 2 = 10 v .0, 2 for softuare 04,05

—— f\ iy e
2148 or versions 3’ for

software 01
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2.5 Setting Data : FOR VERSIONS O and 2

2.5.1 Input and Display : Zero Offset,S-max.,

M19 Setting Data and R-parameters

Tape block parity OFF

Tape block parity ON

Operator dialoque OFF

Operator dialogue ON

Input| Address Display/Input Sign | Nr. of Units
Nr. decades Metr, In
1-427| X,¥,2,4th| Zero offset=~ x | 7 | pn 1072

5 X,Y,Z,4th| Programable zero of fset - + 7 Hm 10-1-4

n
G59 :

6 | x,v,2,4th| External zero offset - + 4 | pm 10}ﬁ

~20 S Spindle speed limitation X — 4 1/min
G92
. . see
25 N Setting data bits X —— below | ~~=~~
100
- R R-parameters X + 7 | e=———
149
2) Starting with software edition 06 , 4 70° for 3T
2.5.2 Setting Data Bits (Operator Data)
also see the operating instructions,section 12.4

dentity Nr.

Input 0 1
Bit

. Hand wheel ,increments per division
1 10 100

7 0 or 1 0 1

6 0 1 1 0

5 Tape punch I150-code Tape punch EIA-code

4

3 Program start with % 1) Program start with LF 1)

2

1

o

Actual value display in
reference to machine zero

Actual value display in

]
reference to part's zero *)

*) Referred to W,without zero offset,without tool offset
1) Starting with software edition 06

~

SNt



2.6.

2-1

Setting Data FOR VERSION 3

2.6.1 Display and Input Zero Offset, S-max.

M19 Setting Data Bits and R-parameters

Input |Address Display/Input 1Sign | Decade Units
Nr. Nr. |metr.]inch
1-4 2) X,Y,Z,4th| Zero offset X + 8 | pm 10;ﬁ
5 X,Y,Z,4th| Programable zero offset —— * 8 gm 10;4
n
G59
6 |X,Y,Z,4th| External zero offset — 4 | pm 10;ﬁ
20 S Spindle speed limitation X -— 4 1/min
G92
22 S Oriented spindle stop 1) X + 4 0.5 degres
M19 :
25 N Setting data bits X -—- 8 -
see 2.6.2
26 N. Setting data bits X -— 8 -——
see 2.6.3
100
- R R-parameters X + 8 ——
199
2) Starting with software edition 02 , 470 for 3T
2.6.2 Setting Data Bits Nr. 25 (Operator Data)
Input
0 1
Bit
7
6
5 Tape punch 1S0-code Tape punch EIA-code
4
3 Program start with % 1) Program start with LF 1)
2 Tape  block parity OFF Tape block parity ON
1 Operator dialoque OFF Operator dialogue ON
0 Actual value display in Actual value display in
reference to machine zero reference to work piece zefo

1) Starting with software edition 02

*) Referred to W, without zero offset,without tool offset




2.6.3 Setting Data Bits Nr. 26 (Operator Data)

per division

per division

Input
0 1
Bit

7

6

5

4 .

3

2 Hand wheel increments Hand wheel increments 100
per division per division

1 Hand wheel increments Hand wheel increments 10
per division per division

0 Hand wheel increments Hand wheel increments 1

~

=



N

2.7 Alarm

List

2-1

3

Ne.: I,
Clearjs,s 4 ’ ¢ s 4 I ? !
e ? [ TT Y sits | g 8it ) N2 Bit ) ' Bit 0
. 1
| I Axis Axis |1 Axis
o0 | 1 1 q 1
g 0} ®
Axi Axi Axi
o 'V ;zus ﬁ x;s ﬁ X.I.?S
o2 3 Axis o Axis |0 Axs
g' Axis - Axis 5 Axis )
L E 4 f 4 1 «
) 2
Axis Axis| ] Axis Axis L' Axis I Axis
0 ; xis | |
. I . 1 ] 1 h 1
— 185 — —18 —T13 =
" Axis Axis Axis |8 Axis g Axis E Axis
2 8 g 2 5 2 2 H
Axis - Axis Axis Axis B§ axis a Axis
12 3 § 3 >
g 3 ) > ) 3
" Axis l Axis Axis Axis @ Axis (g; Axis
7 __ 0SS © SNUIN SN
Pl Spindle E%i'ﬁ‘g?‘ Emergency|Control H
22 - |encoder Eutm Stop not ready :
fault indle ‘) 1
Time Overflos 2 [No Overflow| Parity mﬁ Overflos 1 | Stop-bit - @
» itor V24| Harduare | stop-bit . ar parity |
Interface |Readar errore— ST Hard.ere Ermor 1" Readar Hard.ore Errofait——f
2 ' ‘ Over-
tarperature
Block w/o gg?mg Parity Program Tock no
25 L orﬁ_l.gt%h V24 error in jnot in in
441|m)redm. interface [memory Mamory memory
SNS
26 block rot
1) fourd
Memory Discrepacy | Tape Tape irput | Blodk with |Block Irrelevant [Character
44 overflow beh.emm format rot mue then |parity EIA parity
%. error allo.ed 120 charactjerror character error
Sub- . Cutter eneral
2 routine point decoding
|error error ierror
Falss irput { F: block}False False iust False angle| No . False
2 parameter ﬁ G02/G03 |jvalue lveh.e intersection vale
' - Bluenrint Prog.Error

*)

can be cleared only with PORESET



Alarm List (continued)

2-14

Rr.: rd.
Clear|y,. oc s ] ? s s 4 ) ? 1
s« |2.nd.Ds [11%) (1IN ) ae s et U sie 2 Bt 8it 0
Circle Zero or Option Circle not
. tool off P in selec-
30 end-point sat value not Pted
error error present plane
100 MY 1yo F_yord Falsely
n axes to
be driven|°F t0© programed
large lgad L
Functions
- 32 allowe
/, with seled
v ted CRG
b2 ]
34
-start
» without
ref .poing
[2« axis,or CRC/ Blueprint| false block| More than 6
0 ggarz contour |prograning | stnchuare geoTetry Gereral
rep._progr. f error error parameters
TP . Jﬁmﬁﬂiﬂgnﬂmnﬂmm;::::::
st blodk can't| m .  hore ﬂ\%g’ Memory Input irn‘p;: cn:):
Y | Beplaved |Forg ™ A o [overflow |inhibited b
Ru-factor |Ky-factor | - o ) Strobe-
o | EhEE |dasls Hotd at " A
b — Contour Mmitor — thread error
. ' 2 axes [P, P 2 Progran rr. | Block with
= e R [
5 L& e ,ﬁéﬂ Py TR
MDA _Errar
Falee
Restart 10 ou:b‘m
Battery
n alarm

** Inpput line (lowest line) must be completely cleared.

Error 70X cannot be cleared with either RESET or CLEAR

Error 71X can be cleared with CLEAR !

1) Alarm "Hold at Thread"

Versions 0 and 2 up to software 05

Version 3,softuape 01

Alarm-Nr.

262

~7

=



{ ( (
NC NC  -Interface Control or PC. " PC
Test Data bit Data Block #9

Nr. _Byte ’ ) o 4 » ) * ‘Relat. Flag
I 1 7 e 5 ] 3 2 1 0 oW  1Byte-ad myte

. l Operating Mode Selector Switch hF eed/Rapid Override Switch ;
7.|° py ¢ |~B | A | D c B A '"‘° 0

Key Dry Block |Single {Sequencd Spindle Override Switch I
7 l 1 {switch | fun | delete| block [number . 1L 1 1

. : ' a -c B A :

[ ?gNgjh - |

1. 1/0 board | Rapid | Rapid Oirectional Keys *Decale-| Control i
for .3T,version 7 ' 2 raverse| traversqd - . rationqensble | 2 4 2 2

0,and interfacd srride| superim< X+: X~ 1 Y24 2-, X X |

PC-NC for 3T 2 L pose :
and 3T 3. l _g}m@ Data |[Gauging] Hand NC *Decele-{ Control I :

7 3 autchX | start . {wheel | start | rution |ensble | 2 L 3 3

| wl ol x {7 .|z |z I

indle ' |

Gear Range Code Sp ‘ISpindle | Feed

8 ' 4 : ’ dntun1b2uble ensble . 3H ‘. 4

c B A Cv ) |

- " Read-a Mrror Mirror | Axis |uithout i

- image image lock | operatol

\} | 8 l s *E-stop onabl;T Z-\al X-vql.uo1 panel 3L I 5 S

l’ : I . | Strobe External Data Input |
8 6 signal Code_Signal Eor Strobe 4 H 6 6

Ondy 31 2 | E | D [ B | A |

Interface | External Data Input !
PC - NC 8 7 ) ’ Datum 4L 7 8

| H | 6 | F | E [P [c | B | A I

{

External Data I t

s | g 'lza‘hn LT , |sw 18 7

l @ | P o |~ % |u | | !

1) Only

3T 3,from software edition 02 up

1¢ steubTtsg qndutl

8°c

sT1eubtg aoejIajul

SL-¢



NC NC-to-Interface Control or PC PC
Test I Data Bit Data Block# 9
Nr. Byte 'Relat. | Flag
I 7 6 5 4 3 2 1 0 DW  IByte-ad| Byte
l Strobe Signal Sp;ndlaﬂ Motion Command !
in
10 ‘ 0 m | s p  |position 2 X 1 b 14 12
52 *) st ) |
Program | RS232 NC NC Rapid
1. 1/0 board 10 I 1 |active | active |Ready 2 { Ready 1]travers Trehd | A02/0 Przgram 7L | 15 13
for 3T,version eady Y y Reset ’mgg
0,and interfacd i 1) |
NC - PC for )
1- BCD Output 0
T 2ad3T3 | 40 2 10 e 0 su | 16 | 1s
D Cc B A D Cc B A |
I |
10 l 3 8 L | 17 16
Only 3T 2 |
3T 3
Interface | 11 l 4 9 H | 18 17
NC - PC
| 103 BCO Output 02 |
1, 11 | S D C B A D ’C B A 9 L I 19 14
1) ggi‘zuzlezagrzg *) In version O,the 4-decade S-function is output in two steps :
S1 2 10° and 10% decade (high byte),then
52 2 107 and 10° decade (low byte)

h\

lg sTeubts 3ndang

9L-2



( { ( (
. -..ﬂ
NC NC-to-Interface Control or PC PC
Test Data Bit Data Block #9
Nr. _Byte 'Reh:. Flag
l 7 ] 5 4 3 2 1 0 DW  1Isyte-ad| Byte
$
7 ' 0 Operating Mode Selector Switch Feed/Rapid Override Switch |
Y D c |8 A D c B a [ 1H DO 0
|
7 l 1 Key Pry run Block | Single Sequence Spindle Override Switch | |
suitch delete | block |Tumber | s B A [T !
. P8RED !
| Repid_Ra *)Dece-
pid . Axis Selsctor Dece-{ Control '
1/0 board traears averse|Direction Keys -
for 3M 0,and 7 I 2 overridg;ﬁper- switch code deration{ enable 2 H 2 2
interface active | impose & - B A X X [
pC - gC&For | : ath. Data Gauain NE *)Dece- | Control |
* 3 7 3 [oxis is start auging leration) enable | 3 3 3
main start '
| 1) 1) Y Y
Gear Range Code Spindle)Spindle{ Feed *)Dece- | Control |
8 I 4 direction |enable | enable leration| enable | 3 H 4 4
c B A Cu z z |
| *) . . Without] *)Dece-} Control
8 5 E-stop :::gle Mirror Imege ’1‘::: operator| leratio enable 1L ! $ 5
v | Y X panel | ¢, ‘. I
Q I Strobe External Data Input |
signal .
Only 3 2 8 I 6 . BCc:)lc.ie sxgnel lf‘orc strobe l A 4 H I 6 6
m3
interface ° | External Data Input [
PC - NC 8 7 Datunm 4 L 7 8
[ H | 6 |'F | E | D [c | B | A |
I External Data Input {
9 8 Datum SH | 8 7
|1 e ®Jo |~ s ju |x |t |

1) only 3M 3,starting with software edition 02

we sTeubrg 3ndug

L~



NC NC-to-Interface Control or PC pC
Data Bit Data Block
Test <J] #9
!
Nr. Byte Relat. |Flag
| 7 6 5 4 3 2 1 0 oW  leyte-ad| Byte®
t
. I . Strobe Signal Spiigdle Motion Command ) | e
! Molos | T PRl 4| oz v X H 12
, | s2 *) ST 9 |
program | RS232 NC NC  |Repid 102/M30 Program
};rl;/g: g?::g 10 l 1 active | active {ready 2 | ready 1 travers1 Thread Reset Stop 7L ' 15 13
interface A 1) ~ | MO0 |
o 3 e o ' ) 10! BCO Output 100 N s
10 | D c B A D c B A | .
| |
‘ 101 3 8 L | 17 16
Only 3M 2 |
m3 '
interface 1 4 9 H 18 17
NC - PC '
I 103 - BCD Output 102 I
\L '1 l 5 D C B A D— . C B A 9 L I 19 ‘4
1) only 3Mm 3, *) for version O (see page 2-16)
from software 02 up
( i C L
L (

weg steubtg 3nding

gL-¢



3.1
3.2
3.3
3.3.1
3.3.2
3.3.3
3.3.4
3.3.5
3.3.6
3.4
3.5
3.6
3.7
3.8

3.1

Prerequisites and Visual Checks

Contents

Preliminary remarks

Stért-up prerequisites

Supply voltages

Pouwer supply components

Line condition

Pouwer supply logic components
Line connections for fans
Operator panel power supply
Machine data table

Visual checks

PC boards and assembly
Software system

Information concerning version 1

Information concerning versions 0 and 2 with software edition 04

Preliminary Remarks

Plastic carpeting as well as the plastic or rubber soles of people's
shoes can cause static charge accumulations of up to several kV.Integra-
ted circuits are sensitive to such charges.fFor this reason,the circuit
components and traces: should never be touched before having dischafged

on a grounded part of the machine.

PC boards and power supply lines should never be connected or disconnec-

ted while the power is on.

tven when the control is switched off,one must be careful that no short
circuits occur in the V,.RM traces ,because these can lead to falsifica-
tion of information in the buffered CMOS RAM memories,or even cause the

traces. to burn out.



~7
' WARNING ! WARNING !
M O S Mind the safety M O S Mind the safety
instructions ! instructions !
MOS is the technology used to manufacture highly integrated digital circuits.
"MOS" is an abbreviation for Metal Oxide Silicon.The main advantages of the MOS
method are :
- the simple construction of the transistor
-~ the high density
- the extremely low power requirements. . -
‘/
Logo on g Logo on the el
packaging 5 PC board
WARNING !
The PC board is assembled with MOS components.Potential equalization
is necessary before the PC board is handled,in order to avoid
destroying the MOS components.Take the PC board with its conducting
foam out of the packaging box,and with your hand,touch a grounded
part of the machine.Do not touch components or traces !
(Instryction included in the packaging)
Further Note : -

Do not open the special packaging unnecessarily.

Store only in the black (conducting) foam.

Do not bring into contact with plastic materials (because of possible

static charge build-up). —
Switch off the power supply before insertion or removal.



Prerequisites, which must be met by thecustomer before Start-up :

The recommended machine data for the particular machine should be on hand.

Electrical and mechanical assembly of the machine must be completed,and
the machine must be ready for operation (which should be confirmed by the
customer).Also pertinent here is the note in section 3.3.13. Are the
drives set up ?

The interface and customer PC proaram should be functional,tested accor-
ding to the interface description,and connected to the machine and the NC
(this should be confirmed by the customer).Also see the notes in section
3.3.13 .

The position coders must be mounted and wired to the NC (visual check).

The cables to the interface and machine should be connected.The cable
shields should be brought to the end point of the control,all according
to the interface description.

The flexible grounding cables should be connected (visual inspection) :

Ground rail at the interface - SINUMERIK 10 mm?
Ground rail at the interface - Machine base 10 mm?
SINUMERIK (NC) - Operator panel 6 mm?

Check tapes should be available for testing the machine specific functions.

The customer must make available the personnel needed for assistance to
work on the interface,machine operation,and the customer's PC program.

Recommendation : traveling ranges should be l:mited by moving the hardware
limit switches (for larger safety distances).

If the customer has used intermediate connectors in the position control
cables,check if the connections are properly mace,check for strain relief,
and especially for the required shields.




3.3

3.3.1

3.3.2

Supply Voltages

Power Supply Components (if applicable)

Primary 3x 380/415 V / 50 / 60 Hz (tolerances + 10% - 15%)
Secondary + 24 V
Type 6 EV 1350-5AK 20 A

6 EV 1360-5AK 40 A

Line Conditions

The supply voltage for the logic components,including PC and operator
panel,is designed for 24 V (DC).

This 24 V supply voltage must be generated from the line voltage by the
components of the power supply.

Built-in power supply data :

3T/3M 3T/3M | 31/3m
Basic version | Basic version Basic version
0,1 2 3
Rated line 24\ 24 V 24 \
| voltage - - -
Input voltage .
range including {20 to 30 V 20 to 30 V 20 to 30 V
ripple
Input capacity 8100 pF 8100 pF 8100 pF
Current
consumption 1)
Logic components
Up = 20 V IE = 3.9 A Ig =5.0A I = 5.4 A
Ug = 24 V Ig = 3.2 A I = 4.2 A I = 4.5A
Up = 30 V Ip = 2.6A I = 3.4 A I = 3.6 A
Current
consumption 2)
Operator panel
U = 200V Ig = 1A Ig = 1A IE = 1A
UE = 24V Ig = 0.8 A I =0.8 A Igp=1.8 A
Ug =30V Ig =0.7 A Ig = 0.7 A Ig =1.5 A

1) Current consumption of the logic components NC + PC without
INPUT-0UTPUT of the I/0 boards
2) without machine control panel



3-5

3.3.3 Power Supply Connection - Logic Components

This connection is made to the terminal strip on the front plate of the
24 V power supply 03 500 (NC) = wire gauge 1.5 mm®
24 V power supply to the extension rack = wire gauge 1.5 mm?

If multi-conductor cables are used,don't leave free any unused conductor,
i.e. redundant conductors must be paralleled.

Wire gauge of the cable for Power On : 2 x 1 mm? shielded
0O O+ £ F G M O o 5 &4 3
*—d =8 .
+]+]+ |+ +H]+]+ +l+]l+|+]+
o
i+l + |+ + ]+ +]+ +i{+|+|+]+
. Jumper ’ Jumper
—( D)
024VM-.JP-‘ M |24V
o

| Power On
Machine control panel

g
8

The M-input terminal D1 of the NC connected internelly to the chassis
(grounded on back plane)

Note :
If external switch components are used for Power On, no latching switches

may be used.Connections E - F (remove jumper) can be used as external
enable (floating,e.g. relay contact).



3.3.4 Line Connection for Fans

3-6

Input voltage : 220 V, 50 Hz
Terminal strip X1
<
+ +
® .
+ + | >
U o
]
+ + |
v (or N)
+ + ] not used
X1 .o * 2 ot used

3.3.5 Operator Panel Power Supply

_,'r. internal jumper

r~

Note :

There may be,in the fan section,a ter-
minal strip X2,but it is not connected.
Possible mislables (e.g. 24 V) must be
removed.

O +24v

! Cable "

/

2-1,5‘ 2k v power supply

-0

L.orod

P 4

6 @ yellow-green

ov
Frame logic components

{ # cgs Screw

+24Y Machine control panel

—OL

Operator Panel Gonnection Board

0o
-

connector

1

0 pol.

Warning ! Before switching the operator panel on,one must check that the power
supply is hooked up with the proper polarity,and that there is a proper M-connec-
tion to the logic components.Also see the interface description,section 1.1.7 .
Improper connection may lead to the destruction of components (IC's) of the

operator panel logic,and of logic components.Also check the 6 mm?ground connec-

tion to the logic frame.



Operator panel to logic components connection :

Basic version 0,2] Basic version 3
Operator PB board type 03700 03780
24V connector X700 X785
Panel 50 pole connector | X702 X781
Logic PC board type 03100 03810
Components 50 pole connector | X102 X812

3.3.6 Machine Control Panel 03 630

Faston connector 6.3 P24

Input voltage

+ 26 V_



3.4

Visual Inspection

3.4.1 Grounding

3.4.2

Clean grounding,for the dissemination of external noise,is essential for
smooth operation.Special care should be taken that the required wire gauge
be used,and that no ground loops are present (also see section 3.2).

Position Coders

Special attention should be paid that the scales (eir gaps,etc) and pulse

coder (coupling)ere properly installed;also see the Heidenhain installa-

tion and adjustment instructions.Make sure the connectors are wired W,
correctly and the connections are tight.Different brands of position coders

can cause accuracy and surface quality problems,for which we take no res-
ponsability. -

3.4.3 Cabling )

The power and control cables should be separated.No ground loops are
allowed.Poor grounding or ground loops become most apparent as low fre-
quency noise on the velocity command value.This makes smooth runs impos-
sible at low speeds.

Also check for any kinks,proper ducting,and cable tracks.

3.4.4 Shielding

3.4.5

3.4.6

The outer shields of all cables leading to or from the control must be

grounded through the connectors at the control (see the interface des-
cription).Only the cable to the operator panel has a shield grounded on
both ends.

Operator Panel

Check the switches,push-buttons,lamps,symbols,actual value and data dis- ~—
plays.

General State

Are the PC boards fastened? Cover plates? has
Documents : log book and complete assembly parts list 7

(The assembly parts list is included with the original shipping notice,

and must be filed in the log book)

When components are exchanged or in malfunction cases,always check all the
socket plugged IC's for proper location and connection.



3.4.7

3.4.8

WARNING !

The 24 V power supply 03500 and RAM memory 03210 should be disconnected
only in cases of malfunctions,because machine data etc,are lost otherwise
(battery in power supply).

Battery in Power Supply

The back-up battery for the NC and PC is within the power supply unit
03500; it can be exchanged from the front.The positive terminal is at the
top,at the insulated contact ; ground shorts must be prevented !
The battery should be changed only while the control is on,so that memory
information is not lost.The battery voltage is always checked at PORESET,
and if it falls below 2.7 V,alarm 711 lights up.
Battery type : 3.4V /5 Ah

TL 2200

IEC-R-14 (Baby battery)

Connection for the auxiliary battery :

(only applicable to basic version 2 (with PC)

An external auxiliary battery can be connected to the 6.3 mm faston termi-
nals (marked U-BATT and 0 V) for test purposes.This battery would be loca-
ted on the backplane of the PC.The terminals can be accessed by removing
the right-side (fourth) I/0 board (see section 3.4.2) .

WARNING !

For units with integrated PC,if the back-up battery voltage is too low,when
the PC is switched on,it goes into Stop-mode.This also prevents the NC from
starting,and the red light on the NC-CPU 03100 lights up or flashes (see
section 4).In this case no alarm 711 display possible.

Cables

Check all the cables (according to the cable and devices overview in the
interface description),and especially those supplied by the customer.

At least one connector should be opened and examined closely,with particu-
lar attention being paid to conducting elastomere connections.If you find
deviations from our guidelines,please inform the sales office concerned,
and if necessary,correct the problem (see Interface section 1.1.5).
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3.5 NC-Boards and Strappings

3.5.1 Identification System and Generalities

lolslsf1]o] [AlA]
System Nr. - jjI. -]- r W

_Board type a)
1 CPU

2 Memory

3 Position control

4 1/0 boards

S Power Supply .

6 Wired boards

7 Operator panel board
8 Coupling board

9 -

0 other
Yersion Nr. of-a-board-type Q.oaee9 b)__

Innovation Nr. 0....9

‘Assembly version-A....l -

Manufacturing edition A....1

a) For a combination of board types,the more significant board is
used for identification.

b) If the number of board variations exceeds 10,the innovation number is
also used.

The example shown above is for the position control board in the assembly
variety 03 310A.The front plate of this board has here the designation

03 310A/B,but only the left PC board is present ; the two connector loca-
tions on the top right of the front plate are covered over. This board can
be used for 3T or 3M with 3 axes,without S analogue.fFor the 03 310B assem-
bly variety,both PC boards are present for use with four axes and/or

S analogue for the 3M.for connectors arrangement,see section 3.5.2.

For board assignment , see section 3.5.2.

On the back edge,the NC boards have only one 96-pole connector for the NC
bus.In versions 2 and 3,the couple board 3 800 has,at the top,an addi-
tional 4B-pole connector for the PC bus.The rest of the boards® have tuwo
48- pole connectors.

On the bottom,in the frame at the slot location,an identification strip
carries the number of the board to be connected.

Information concerning board handling can be found in section 3.1 .
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3.5.2 Logic_Component Assembly

Assembly of basic version 0
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Remark concerning basic version O :
Only type 03 400 can be used for Input/Output PC board.
A
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Assembly of basic version 2 :
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*) Location of the 6.3 mm faston connector for the auxiliary battery
(see section 3.3.12)

In _exceptional cases (PC malfunction) for version 2,if it becomes neces-
sary to operate without the PC,all PC boards -including the 1/0 and the
coupling boards- must be disconnected.The basic functions of the interface
(vithout the 3rd. and 4th. decades and external data input) can be tested
with an I/0 board to the 96-pole adaptor +) on the NC bus,(so that there
is no connection through the upper 48-pole connectors to the PC bus).

In this special case,machine datum 409 bit 3 must be set to O.

+)

see section 9.1
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Assembly of version 3
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*) Position of the 6.3 mm faston connector for the auxiliary battery

Remarks concerning basic version 3 :

The cable to the operator panel must be connected to PC board 03 B10,0n
the X812 connector.

PC board 03 810 : connector X813 is present only in model 03 811 ,the
connector remains unoccupied.

PC board 03 100 : connector X102 remains free.

In exceptional cases (PC malfunction) for version 3,should it become ne-
cessary to operate without the PC,PC board 03 800 must be disconnected,
and a 03 400 board can be plugged into the reserved slot.The basic inter-
face functions (without 3rd.and 4th. decades and external data input),

can be tested in this manner. In this special case,machine datum 409,bit 3
must be set to zero.
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Remarks concerning versions 0 through 3
1) Power supply 03501 2 Fault LED's
03502 1 Fault LED (only output voltage fault)
2) Engineering panel 03220, normally not assembled.
3) PC board 03260 can also be installed for board 03210 :
Program memory 8000 characters = 03260 E
" 16000 characters = 03260 F
" g 32000 characters = 03260 G

On the front plate there are two jacks for the connection of 5 V.,

The data can be protected before disconnecting the power supply,by connecting

a battery.

4) Association of position control boards and connectors

PC board 03 310 A 03 310 B ‘ 03 320
posttion  fact. 1| Act. 2 |Act. 1|Act. 2 | Act. AlAct. 5 [ com.1 {Com.2 | Act.3
- connector] X312 | X313 | x312 | x313 | x314 | X315 | x322 | x232| X324

3T X z Not used with 3T -1 X,Z2,S -

analog

3M X Y Not used with 3 axes without xX,Y,Z2} 4.,S z
X,Y,Z spindle encoder.

3M Not used from

X,Y,Z and |4 axes up,resp.
4th. and/or |with spindle X Y 4th. S X,Y,Z} 4.,S Z
spindle encoder.
encoder

For the associations involved with the use of position control boards 03315,
03325, 03350, see the start-up instructions for version 4.

Note: The new position control boards comprise a 14 bit DAC.

Therefore Bit O of machine data 417 needs to be set to '1°',

5) Input/Output board: For 03400, the 03410, 03420, 03450, 03460 PC
boards can also be used, or the S5 boards 420-3, 445-3, L44.3,
2‘32-3 .
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Strappings

The boards are shipped from the factory with standard strappings.

No changes are necessary for a standard start-up.Only for the following

applications,the strapping on 03310 and 03320 must be changed (see sec-

tion 8 through 9.14) :

1.) No differential input for position coders (TTL)

2.) Velocity control Ready-signal is not brought back from the NC by the
drive (alarm 222)

Other SINUMERIK Input and Output Boards

The following input and output boards may currently be used :
Designation |{Input Output Word Code
03 410 96 - NB3

03 402 - 48 x 0.5 A NB4

03 450 32 32 x 0.1 A floating N85

03 360 - 16 x 2 A NB82

3.5.5

3.6

3.6.1

The mounting width of these boards corresponds to 1 2/3 SEP (25 mm) of
that of 03 400 (for fuses,see section 4.1.3).

SIMATIC S5 Input and Output Boards

It is possible to install SIMATIC S5 boards (6ESS 4..-3...e.q9. N60, N65,
N70, N90) into the PC section of versions 2 and 3,instead of the D3 400.
The +24 V supply and load must hereby be taken into consideration! The
guide rails for input and output boards are equipped for grounding with
grounding strips (which should be checked and retrofitted,if necessary).
An assembly kit,which can be ordered with order nr. 6FC3 428-4QV,can be
provided for mounting the boards and covering the gaps (to ensure proper
air conduction).

Software System

Executive Software

Is the control equipped with a valid software system ?

The software edition is printed on the EPROMs.The latest software edition
information can be found in the service circulars.

The actual software edition can be displayed under test 381S.
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-
When exchanging EPROMs,the appropriate tools must be used in order to
avoid damaging them.Damaged EPROMs cannot be returned to the factory,
which is also true for EPROMs not carrying the GWE label.
For 24...40 pole ICs,central ware house Fiirth has available IC-removal
tool L 30460-X281-X.
SINUMERIK System 3 - Software Designation System
General guidelines to the designation system of EPROMs/PROMs
Since the introduction of System 3,a new designation system has been used
for PROMs; it is based on the 12-digit GWE key.It takes into account the
requirements of GWE,of development,process,and service. sy,
The following key is at the basis for the identification of PROM/EPROM
designation : -

Position 123 456 78910 1112~
GE 548 8 x x X X X X X X

TTT T

GWE Product Group

Sof tware

System family 00..99

System type  0..2

Modification of system type 0..9

PROM location

Software Edition 00..99

Explanations for the key :

Locations 1 - 4 : These locations always carry the same numbers for
identification in GWE data processing

Locations § = 6 : For the identification of the system family,versions
0 and 2 have the number 11,and version 3 has the number
15

Location 7 : These positions designate the system type
0 is basic system 3 (common to all types)



Location 8

Location
9 - 10

Location
11 - 12

General

Example

Remarks
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These positions designate the modification of the system type :

0 English * only version 3,from
1 German * software edition 02
2 french *
3 Italian *
4 Spanish *

6 Engineering panel

PROM locations are numbered in ascending order of addressing,so
that each PROM location has a unique number within the total
system.

The software edition of PROMs changed during revisions,is iden-
tical to the last two positions of the number of the revision
service circular.

If no general re=translation of the software system is necessary
for the revision,the system can contain PROMs with different
software editions.

For the identification of a PROM/EPROM (outside the GWE),only
the last B locations must be written.

The PROM location nr. in positions 9+10,and the software edition
,in positions 11+12 (the two positions in front -respectively
behind- the last decimal point),can be read directly from the
PROM plate.

As before,the service circular contains information concerning
the extent,edition,and the assembly of the respective system.

Order designation of the system software for 3T and 3M
Versions 0 and 2, software edition 06 :
548 B811.00XX.06 XX = PROM location

Version 2, software edition 02, English
548 B815.00XX.02

The following software editions are valid and can be ordered for
versions 0 and 2 :

04

05 delivered as of approximately 4/82

06 delivered as of approx. 5/83

07 delivered as of approx. 12/83

08 deli d . 4
For ver31on1§eggz fgfioglng ggﬁ%ﬁgre éé?tions are valid and

available :

01

02 delivered as of approx. 5/83

Oi. delivered as of approx. 12/83

04 delivered as of approx. 5/84
The controls are not automatically up-dated to the new software
editions.

The machine data described in this edition of the service manual
correspond to software edition 07,respectively 03.
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3.6.3 ﬁperating System Version 0 and 2
Current software edition and check sum of individual PROMs

EPROM designation GE 548 811 00 XX XX

" - YPROM | PROM l[Edition Software Edition and Check SUM
FUNCTION ~bo°"d locad type| <) €0. | Check] Ep.|check | Ep. |Check
arg 1tion 04 05 Sum 06 Sum 07 Sum
Versions | 03200 | 01 {25324 04 05 |838A 06 | B2Al 07 | 8304
0 and 2 02 | 25321} o4 05 |62aF 06 | 7322 : 7n%
3T43M 03 | 25321 o4 o5 | 1esp 06 | 288A ! 266A
+ Options 04 |2532| 04 05 | 263C 06 | 3502 ‘ 2680
05 | 2532 04 05 | 4431 06 | SEFB ) 7400
06 | 2532 | 0a 05 | 5433 06 | 7607 , 7892
07 {25321 04 05 |BC7S p6 | BSCA | BSC3
08 |2532 | o4 05 | ADCB 06 | 9821 7450
09 {2532 | 04 05 | 688t 06 | 7E6A ! ADSS
10 §2532 | 04 05 | 715 06 | 7618 | 7032
11 } 2532 | 04 05 |FO3E 06 { DDAS | DéAs
12 2532 04 05 | C438 06 | AS96 | D358
13 {2532 - 05 |94l 06 | 26c8 FE7E
14 |2s32 | - o5 |1oca 06 | o09Fs i £183
15 | 2532 | - 05 | BIF7 06 | BOF9 9985
16 |2532 ] - 05 | 689 06 | 9204 ! 77
17 } 2532 | 0a 05 2A34 06 383€ | 0998
18 2532 | 04 05 | 4BA? 06 | 4052 07 | 160
19 | 2532 | 04 - - -
20 [ 2532 | 0a - - - -
21 | 2532 | 04 - - -
22 {2532 | 04 - - - -
31 2532 | o4 05 |35 06 | 6035 07 | 4304
32 | 2532 | o4 05 |8798 06 | 5C95 07 | eesC
Total Nr. of PROMs 204441 20 20 1 20
- PROM not present
3.6.4 Diagnostic System Version 0 and 2
EPROM designation GE 548 811 06 XX XX
» Software Edition
FUNCTION PC BOARD PROM PROM )
location type o102 o3
Engineering 03220 71 2532 0110203
Panel 72 2532 01| 02]03
73 - - - -
74 - - - -
75 - - - o
76 - - - v
77 - - o -
78 - - ) -
79 - - - -
80 - 5 - -

ARll 3 software editions are valid for the engineering panel program.
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\_’,
3.6.5 Operating System Version 3
Current software edition and check sum of individual PROMs
EPROM designation GE 548 815 OX XX XX
PROM PROM gare Edition and Check Sum
FUNCTION PC BUaxD | Location Type L check § 03 | Check
Sum Sum
. 03200 ol 2532 92BC | 03 | 8FFD
s 02 sB9E | - | 7C34
o Options 03 ‘ 5301 | 52E7
04 5732 | 5D%o
05 ' 85F8 | | ASDu
& 06 « 3C81 L 3CBA
07 \ FDO4 § ! | 2AEé6
08 E3EL1 ] ' |BC30
~ 09 ' 6F6F §| | [ 359C
10 3526 (| su66
I ! 026F FF9A
12 { F6sD| ' |F728
13 BCD9] . |D3OF
14 i B227 -1 A37D
15 s4c1] ' |79%A
16 , 77F8 | | | 3C67
17 ABCO} - |871A
18 cip3] 03 |Cll6
19 { - -
20 - -
o 25 { d 03 |*
s 26 * ) *
| 27 1 * Cle
- 28 I = I Bl
31 2532 28Bs | + | OE9%
- 32 | 2532 2Fe0 | 03 | 1BSF
Total Number of PROMs

* Language EPROMs, optional
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FUNCTION Modifii:atiovl | _PROM - | Software Edition and Check Sum
(Language) and - | PC BOARD Type 02 Check
Location Sun
English 025 03200 | 2532 02 1959
u26 02 9F3E
027 02 6011
028 02 464B
126 02 ASSA
127 02 | 9938
128 02 ' 9639 |
French 225 03200 | 2532 02 0957
226 02 AB4S
227 02 1477
228 02 IBDD
Italian 325 03200 | 2532 02 13E0
326 02 AE27
327 02 F4E7
328 02 0DOC
Spanish 425 03200 | 2532 02 1899
426 02 9F6A
427 02 7219
428 02 8913 B
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3.6.6 Diagnostic System , Version 3

EPROM designation GE 548 815 06 XX XX

FUNCTION

PC BOARD

PROM
Location

PROM
Type

Software Edition

011} 02

Engineering
Panel

03220

71
72
73
74
75
76

2532
2532

01] 02
01| 02

Both software editions are valid for the

3.6.7 PC Diagnostic System for Version 3

EPROM designation GE 548 815 00 XX XX

engineering panel program.

PROM PROM Software Edition
FUNCTION PC BOARD | Location| Type
01
Engineering 03220 71 2532 01
Panel and 72 . 01
Diagnosis 73 . ol
74 . 01
75 . 01
76 . 01
77 . 0l
78 . 01
79 . 01
80 2532 01

The PC diangostic system can be installed independently of the

software edition of the operating system.
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Remarks Concerning Version 1

Version 1 has been discontinued.

The following are characteristic of version 1 @

The same software system as for versions O and 2,
The same logic frame width as for version 2.without PC ,
Only type 03400 can be used for input/output PC boards ,

Two input/output boards can be installed,unlike in version O ;

wvhen installing the 2nd. 1/0 board,machine data bit 409 bit 6 must be set.

This results in 4-decade S-value output,and makes possible the "External

Data Input" option (as in version 2).

Remarks Concerning Versions 0 and 2,with Software Edition 04

The following differences exist in comparison with edition 0S5 :

-~ Machine data 365, 366, 385 are not present.
- Standard machine data cannot be loaded according to section 4.5 .

- Machine data must be entered for the 4th. axis,even if such axis is not

present.

- As of software edition 04,there are option EPROMs in locations 17 - 22.

Even functions such as "Cycle","Cutter Radius Compensation",are not

possible without these option EPROMs. -AA

- With software edition 04,RAM board 03210Ycan also be shipped with 4k
program memory.This board type cannot be used with other software
editions.

- The software edition contains machine data 382 (serial number).

A machine data tape generated prior to the switch to software edition 4

causes,during the reading of datum 382,an alarm and reader stop.In this

case,the data up to 381 are read correctly.The remaining data (385 through

419) must be entered manually.It is recommended,that a machine data tape

be ultimately punched for the new software edition.

~
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4.2
4.3
4.4
4.5
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4.7
4.8

Voltage and Function Test, Erasing the Memories,

Machine Data Inmput

Contents

Voltage Test

Function Test

Erasing the Memories (Cancel Operations)

Determining the Control Type (After Clearing the Machine Data)
Loading of Standard Machine Data

Machine and Setting Data Input )

Constructing and Handling the Machine Data Tapes, Drift Compensation

Example of Machine Data for a Lathe
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4.1.1

4.1.2

4.1.3

Voltage Test

Voltage Supply

The current for the power supply 03500 has 24 V_.
Ceck before connecting the power supply !

Check the rated input voltage on the terminal strip :

Terminal
Line voltage + 24 y_ (20 V_...30 V_) c1, D1
Temperature range 0 through + 55°C -
Temperature monitor 63°C * 2.8°C -
Fan line voltage 220 V50 Hz -
Fan monitor -.w/o monitor,E/F jumper E, F
NC ON push-button G, H

Power-up Phase

The interface cables should not be connected yet.Axis movement should be
inhibited,and the command value connector for the position control loop

should be disconnected.

Switch the control on (activate the NC ON push-button for ca. 1 s)
Is the control in operating state ?

Can you see the basic display of the selected operating mode ?
(See section 12 if test board 03220 is being used)

If these points are not satisfied,also check the voltage supply and fuses.

During this test,the power supply must be separated from the equipment.

Fuses

NC ¢

Mounting location Designation Rated current
Power supply F 30 16 A fast
(03500) F 161 0.8 A medium lag
1/0 board F 1 1.6 A medium lag
(03400)

Output board F 1 16 A FF

(03421)

1/0 board F 1 1.6 A medium lag
(03450) _

Output board F 1 1.6 A medium lag
(03460)

Operator panel F1 4 A medium lag
(03700)

Operator panel F1 2.5 A medium lag
(03780)

—
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4.1.4 DC Voltage

4.1.5

4.2

4.2.1

A 5 V supply should be measured on the power supply 03500 (jack 5 V against
M).Adjust the rated voltage to > 5.15 V...5.25 V with potentiometer R145 on
the front plate (clockwise = higher voltage).This ensures the IC supply
voltage (voltage drops on the back plane and PC board wiring are taken

into account).The 5 V supply is set correctly in the factory,and normally

does not have to be adjusted during start-up.

Error Storage while the NC is Suitched Off

If power supply 03501 is used : 2 LEDs indicate whether the shut-off was
triggered through the input voltage or the internal NC voltages.

The cause for the shut-off is stored,and can be displayed while the con-
trol is off,via the "Error Monitoring" key.The shut-off cause remains stored
until the next shut-off.

If power supply 03502 is used : only 1 LED is present,and it lights up only

after activating the "Error Monitoring" key,if the shut-off was caused by

any of the 3 output voltages (5 vV, + 15 Vv _). It does not light

up for input supply errors of devective power supply.

Function Test

CPU Cycle Monitoring on PC Board 03100 at Power-up :
LED indicates :
Version 2 up to software 06 } PC does not start

Battery alarm is displayed
or general errors (see below)

Version 3 up to software D2

LED flashes with approx. 2 Hz

Version 2 up to software 07

PC not functioning
Version 3 up to software 03
LED flashes with approx. 4 Hz
Version 2 up to software 07 Battery alarm is displayed
Version 3 up to software 03
LED lights up in all versions :
CPU error
EPROM error
Test board activated but not connected

False machine data
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4.2.3

Defective NC bus
Incorrectly strapped PC board (address, WAIT)
Position control-,EPROM-,RAM-,PC interface defective

CPU Cycle Monitoring during Operation :

LED lights up : ' ST e
Hardware fault

DMA to PC not possible

Check Sum Test of the System Program Memory

Operation : 1. Set switch S3 (inside) on the CPU in position 2 (top). -
This is the normal position,if no enginesring panel mode

is conducted with the test board. -
2. System Reset (e.g.during power-up: PORESET) -

This starts the check sum test procedure.If a defective EPROM chip is dis-
covered,the display is :
EPROM - ERROR - FOUND
EDITION __ (Software edition)
CHIP _ ACT/SET-SUM ____/____

(Chip number
location nr.
decimal)

If no error is found,the processor jumps immediately into normal system
program, |
3. Further defective chips are displayed by activating the -
page key.Eventually,the processor jumps into the normal

system program if no other defective chips are found.
All connected system program chips are tested.

This PROM check is executed automatically with each PORESET (power-up).

If any deviations are found in the check sum (PROM missing or in the wrong
location),the display indicates the location nr.,the correct check sum,and
the actual check sum.

EPROMs with GWE stickers are checked automatically during "burning".
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4.2.4 Adjusting the CRT Brightness in Version 3
CRT brightness can be adjusted with potentiomater R18,on board 03780.
ATTENTION !
High voltage of ca. 16 kV in the
the CRT component on the high
voltage transformer,anode wire,
and anode connection on the CRT.
4.2.5 Remarks Concerning the CRT in Version 3
Contrast adjustment: normally handled by the manufacturer; if readjustment
=~ is necessary,note the following procedure :
o Set optimal brightness (R18).Select actual value display (in large letters).
Potentiometer R17 (03780) full counter clockwise turn.Subsequently turn R17
~ clockwise until optimal brightness,sharpness,and contrast are achieved.
CRT cleaning: the CRT is neither acid nor scratch-proof.
Magnetic interference: if the CRT unit is exposed to magnetic fields,the
CRT display can become subject to oscillations.Devices that generate elec-
tromagnetic fields should be located no less than 300 mm away from the CRT.
4.2.6 Emergency-stop and Limit-switch Test
With the control off,plug in the interface cables.
The functioning of the E-stop and limit-switch are tested without drive
enable (velocity command value disconnected).
The interface test (see section 8) can hereby be used.
-
4.3 Clearing the Memory Ranges (Cancel)
-

The following situations require cancel operations :
Exchanging the power supply 03500
Exchanging RAM memories 03210/03260
Exchanging the system software on 03200
If undefined displays appear in the selection display

If certain memory ranges need to be cleared.



4.3.1

4.3.2

4.3.3

S~
Canceling is accomplished by pressing the "Cancel"F&?l and the appropriate
rumber keys simultaneously.In this operation,the control is started again
with a hardware reset,e.g. the reset key on 03500,or through new power-up.
The keys must be pressed until the basic display reappears.The following
ranges can be cancelled :
PC RAM memory (initial clear)
yomEe e — 1210
Machine data cancel
er
Cancel user program (PP and SR) E} 2 ower on reset
Cancel setting data (T0 and Z0) 2 |3 $
Subsequently,the system should run normally. %] 4
-
Remark :
If switch S3 on the CPU is in position 2 (douwn),and no test board is -/
connected,undefined displays can also appear,but in this case cancel ope-
rations cannot be executed because the CPU goes into stop-state.
Cancel 0 (in Conjunction with the PC)
The following sequence must be adhered to :
1. Machine data nr. 409 bits 7 and 3 must be set.
2. PC suwitch on Stop.
3. Pressthe Cancel and 0 keys simultaneously,and activate hereby the hard-
ware reset (on the power supply).
4, PC switch from Stop to Operation.
5. PC switch from Operation to Stop. ‘ T~
6. PC switch from Stop to Operation.
7. Hardware reset (on power supply).
~

Cancel 2 (Machine Data)

Cancel 2 is not necessary before loading the standard machine data
according to section 4.5 ,because all the machine data memory is over-

written with inputs 3 through 6.

Cancel 3 (Part Programs and Subroutines)

When using cancel 3,consideration must be given to the fact,that all

standard and option cycles are cleared as well.
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4.4

4.5

S

4.3.4 Cancel 4 (T0 and Z0)

As of software edition 02,version 3 has with options B76 or B78,a back-
ground memory of 100 R parameter values.For the B78 option,this background
memory contains the machine data for in-process gauging.These data can

alsc be cleared with "Cancel 4".

Loading the Standard Machine Data, and simultaneously,

Establishing the Control Type

With this function,machine data which are firm-stored in the EPROM range

of the control can be loaded in the machine data storage,with an operation

during control power-up.

Operation for :

37/0 . B
3M/0 . i8S

/ E * :Q Power On Reset
3T/2 3T/3 EE] (or NC power-up)
am/2 3M/3 E

The keys must be activated simultaneously,until the basic display appears.
For stored standard machine data,see section 2.1 and 2.2 .Changing of

specific individual machine data according to section 4.6 .

Establishing the Control Type without Changing the Machine Data
(for Test Purposes)

After clearing the RAM memory with "Cancel 2" (for machine data see sec-
tion 4.2) or after exchanging power supply units or the RAM memory board,
the control type can be established without setting the standard machine

data.The control type is then stored in RAM.

3 T without standard machine data

+ .O + Power On Reset

transfer

3 M

.
__2__ + Q + Power On Reset

AT
Keys 1 or 2 and léaﬂ must be pressed until the basic display appears.
The loading of the standard machine data (section 4.4) transmits the

control type automatically.
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General Information Concerning the Input of Machine and Setting Data

page TesT 'V and MDI-SE-TE o

Independent of operating mode,except DO/DI,uwith the module key in the
TEST position,there is among other things,a group of pages for the

display of machine data.

This group of pages has a preselect cursor that,after module key

activation,will return to the last displayed page of this selection group.

It is possible to change the corresponding cursor by activating :
! C |
the page key [ L

. and cursor key l-*J...
The cursor generally moves line by line; if it leaves the display,the

next page will be shown.

Manual change of values can only be done in the MDI-SE-TE operating

mode: - r
Operating mode : .6. Page (Mode) |<T‘I

Complete value blocks cannot be cleared.The values are also protected

by a data safety switch S1 on the front plate of the CPU.Only the

setting of drift compensation values is independent of the data safety

switch.Machine data are never entered with decimal point; some values

can carry a sign.

The lowest input value is 0O,respectively 1.

The highest allowed input value is determined from the machine data list
(see section 2).Do not used any values,not even 0,for unused input num-
bers;this would inhibit the tape input,and would cause an alarm.With

MDI ,these unused input numbers are locked.

Example

Select TEST/Axis-specific Machine Data Values

—

Select display page TEST and Ident-Nr. via keys

]

! ee. OT ! caee

Pe—

[

The display of machine data is possible in all operating modes,except
DATA IN/OUT.

s



Example for Version 0 and 2:
Selection Display TEST/Axis-specific Machine Data (Nr. 100 - 233)

>111040 S|+ 31 2j0(0}0 110]1 S|+ 3j2j0]0}0

T 4——_—
clofn| |a¥/1]d

Manual input is only possible in operating mode MDI-SE-TE with data
safety switch (S1 in up position on the front plate of CPU 03100).

©9- %  Nr. 100 : S 50 2 (input) ,or

Nr. 230 : S 10 (input)

Note to 230 through 233 : for drift compensation,see section 5.5 .

Example for Versions 0 and 2:

Page TEST/General Machine Data Values (Nr. 350 - 385)

Example for Versions D and 2:

Page TEST/Machine Data Bits (Nr. 400 - 419)

>1 41012 S 0] 1]0j0]0}1]1]1 4103 S ojoj1jojrlo]r}o

In the MDI of machine data bits,leading zeroes may be skipped,e.g.
403 : S 101010 is automatically complemented to 00101010.The "S" address
character must be entered in front of the bit pattern,respectively

numerical value.
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4.7.1

4.7.2
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Constructing and Handling the Machine Data Tape
Constructing the Machine Data Tape
Read a standard machine data tape with already knoun values of the machine.
Tape construction :
XTELF
N100S ...LF
N101S ...LF
: ~
MO2LF
Remarks :
"N" for the Ident-Nr. is mandatory for the machine data tape."N" does not =
appear during manual machine data input.In the service manual the Ident-Nr. -
is sometimes only indicated by "Nr.".
Preparing for Reading the Tape
Load the standard machine data according to 4.4,and then set the data
safety switch in the "up" position ( 51 on the CPU front pLate as in the
03100 circuit diagram).
Reset //
MDI-SE-TE ‘:r Operating mode for MDI of required
machine data
TE —
Check the required machine data nr. 409, 411,and 416 (see below).
If the machine data are not entered acc. to 4.4, or if the input device
does not agree with the machine data entered,inputs -respectively changes-
-

must be made manually.

MDIs are made under Ident-Nr. 411 for the interface device designation
and baud rate (see machine data bit list).For the operating mode selection
switeh to be functional,bit 7 under Ident-Nr. 409 and bit O under Ident-Nr.
416 must be set to 1.

If you are dealing with an integrated PC,bits 3 and 7 under Ident-Nr. 409
must be entered simultaneously,and be activated with PORESET (power on-off).
After the device name and baud rate have been established in the control,

the tape can be read.



4-1

4.7.3 Loading the Machine Data Tape

Operating mode selector switch in desired position

p———

Data input -@

Data Start @

The statement "Control in action" appears in the bottom display line,until

the tape has been loaded.

Note : If the Test board is active,"Control in action" does not appear

in versions 0 and 2, but machine data tape loading is possible.

The values can eventually also be edited manually.

A drift compensation must also be made.

Select : TEST and MDI-SE-TE

> Nr. 230 \,S + [@ (see section 5.5)

sase 233

After entering the machine data,return the data safety switch to its
normal position (switch in "down" position on the CPU front plate).
Standard alarms (e.g. position control loop, etc) do not inhibit the

loading of the tape.
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4.8 Example of Machine Data of a Lathe

Version 3, software edition 02

Kv = 1 mﬁ%ﬁﬂ , X =5 m/min, Z = 10 m/min ,for Umax =9V
S TE [ I
N100 S+20 ‘ :
N10] 5+20 N232 S«0 N400 S 01010100
N102 540 N233 S0 N40O] S 01010011
N103 S+0 N350 S+400 N402 S 01010000
N110 S+100 N351 S«0 N403 S 00000000
NI} S+100 N352 S+0 N404 S 00000000
N112 S+0 N353 S+500 N405 S 00000000
N113 S+0 N354 S+2400 N&06 S 00000000
N120 S+80 N355 S+10 N407 S 10000100
N121 5+80 N356 S+10 N408 S 00001000
N122 S+0 N357 S+0 N409 S 10101100
N123 S+0 N358 S«] N&4IO S 11101111
N130 S+5000 N359 S+100 Né&11 S 11000010
N131 S+10000 N360 $+200 N&12 S 11000010
N132 S+0 N36! S+400 N&13 S 00000000
N133 S0 N362 S+800 N&l14 S 00000000
N140 S+2048 N363 S+1600 N&415 S 10101010
Ni&4l S+2048 N364 S+3200 N&16 S 0100011}
Ni42 S+0 N365 S+4000 N&417 S 00000100
Ni43 S+0 N366 S+4000 N&418 S 00000000
N150 S+1666 N37]1 S+2000 N&19 S 00000000
N15] S+1666 N372 S+5000 MO02
N152 S+0 N373 S+35000
N153 S0 N374 S+2000
N160 S+452000 N375 S+3000
N161 S+1302000 N376 S+500
N162 S+0 N377 S+10
N163 S+0 N378 S+300
N170 S-2000 N379 S+200
N171 S+150000 N380 S+1}
N172 S+0 N381 S+2
N173 S0 N383 S.2
N180 S+450000 N385 $-99999999
Nj8}] S+1300000 N386 S0
Nig82 S+0 N387 S.0
N183 S+0 N388 S+0
N190 S-5 N389 S+0
N191 S+8 N390 S+0
Ni92 S+0 N39] S+0
Ni93 S+0 N392 S0
N200 S+0 N393 S+0
N201 S+0 ’
N202 S+0 —
N203 S+0
N210 S+0
N2i11 S+0
N212 S+0
N213 S+0
N220 $S+5400
N221 $+2700
N222 S+0
N223 S+0
N230 S-3
N231 §-1



5.1
5.2
5.3
5.4
5.5
5.6
5.7

5.1

5.2

Manual Start-up with System Software

Content

Machine Data

Control Polarity of Feed Axes

Closing the Velocity Control Loop

Manual Movement (with Corresponding Alarms)
Drift Compensation

Tests for all Manual Functions

Program Execution

Machine Data

The standard machine data can be loaded according to section 4.4 ,

special machine data can be altered manually, or the corresponding machine
data tape can be loaded according to section 4.6.3, or all the machine
data can be entered manually.List all the machine data used as described
in section 1.2, and file them in the log book.If possible,keep a copy of

the machine data tape by the control.

Control Polarity of Feed Axes

Setting the polarity incorrectly causes the axis to move uncontrolled,
with maximum velocity.
For this reason,it is very important to check the position control and

velocity control polarities before closing the control loop.



Handling :

5§gg in mind ¢ The direction of the feed axis (based on customer's state-

ment,or according to ISO standards).

What polarity of the velocity command

value causes the axis to move in
positive direction ?

(customer's statement,resp. test
with battery box)

Check the position control polarity :
by moving the feed axis mechanically
in positive direction.

Note the direction of the actual value

change from the actual value display.

Set the machine data bits
for sign change

for velocity command value
(Nr. 403...406, bit 1) ,
for sign change for the

partial actual value
(Nr. 403...406, bit 2).

Example

Axis motion in positive direction ;
hereby, the polarity of the velocity

command value :

<+
~
~
~
Displayed actual
value
change /\
- + —
1] |1 0
1 0 1 4
-

~
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In TEST nr. 403 - nr. 406, bit 1 and bit 2
(bit 1,sign change for velocity command value)
(bit 2, sign change for partial actual value),

the appropriate combination is entered for each axis.

Closing the Velocity Control Loop

Shut the control off,plug in the command value connector,and remove any
interlocks of the particular axis (fuses,control inhibit).All other axes
should be still locked.Power the control up.
Warning : Activate the emergency-stop if the feed axis start running away
uncontrolled.
Possible causes for a run-away axis :
a) The position control loop or the velocity control loop has wrong
polarity : '
False machine data bits.

Characteristic : the axis moves with maximum velocity.

b) Position control loop not closed :
Cause : the encoder does not follow the axis movement.

Characteristic : the axis moves with low constant velocity.

Either a ground-short,interruption,or a short circuit trip the position

control monitor.

c) The command value does not reach the velocity control :

Characteristic : the axis runs with constant low velocity (drift).

d) Control loop error :
Causes : tacho feedback interrupted
improper polarity for tacho feedback
incorrect optimization
Kv factor too high

Characteristic : the axis oscillates strongly



5.4 Manual Run
Check that all the command value cables of the axes are connected,and the
control has the correct polarity.Also,the position control loop should be
closed,and the gains should be properly set.
The following alarms can also inhibit the motion of the axes :
Axis | Alarm
223 E-stop (emergency-stop)
222 Servo control fault - velocity control not ready
11 001 o Softuars limit Limits established
2 011 switches ith hi dat
3 021 positive direction Wi A Gg‘ac 1”'13633 a
4 031 approach "t
1 002 Sof tware
2 012 limit switch limits given by
3 022 negative direction machine data
4 032 approach 170 ... 173
1| o005
2 D15 The interface has removed the control enable
3 025 of a moving axis
4. 035
1 102 The velocity command value is too high
2 112 The trigger is set with
3 122 machine data 354
4 132
1 101 Clamping error
2 111 Axis is not in position
3 121 The trigger is set with machine data 110 ... 113
4 131
1 103 Contour monitor
2 113 Trigger is set with machine data 351 and 352
3 123
4 133
1 104 Control loop hardware fault
2 114 The monitor of the position loop signal has tripped for the
3 124 axes,respectively spindle
4 134
1 108 Position control fault, contamination
2 118
3 128
4 138

~
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5.6

The following signals are also necessary for manual runs (no alarm
trigger) :

Feed release
No axis lock Interface test, section 8
Control enable X, Y, Z, 4th. ’

After activating the direction key,if the feed release and control enable

have not been given,the "Feed hold" 1lamp on the operating panel lights up.

Drift Compensation

The drift compensation should be made when the control loop is closed for
all the axes,and the drives are under control.If this is not done,the axes

may not move (indicator light "Machine running" 't)\t stays on.)

Procedure : {>» MDI-TE-SE
[B] TesT
4

or * on Nr. 230

e e233
3 Enter
EDIT

Important : The drift compensation must be done for each axis
individually.The data safety switch may be left in its

normal position.

Testing all Manual Functions

Limit switch
Increment

Reference point approach



Running a Program

Here,only the principle programs must be tested,soc that programs may be

utilized as optimization aids.

The following interface signéls are also necessary for this purpose :
" Read Enable " ,

and, under specific order from the interface only :

" NC Start" .

If the feed release is interlocked in the interface with the spindle
speed, tool number input,éuxiliary function input or others,then this

output ought to be possible.

Check whether axes movement is possible through the program memory.



6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9

6.1

Orive Optimization, Drive Monitor, and Eipishing:Tpuches

Contents

Tacho Adjustments and Definition of the Maximum Command Value
Mult-gain Factor

Position Control Loop Gain (Kv Factor)

Acceleration

Cut-of f Feed Rate

Position Monitors

Contour Monitor

Analogue Spindle Speed

Finishing Touches

Tacho Adjustment and Definition of the Maximum Command Value

The axis-specific maximal velocities Test-nr. 130 - nr. 133 selected by

the customer,must be associated to a particular tacho voltage.
Keep in mind,that another 10 % control reserve will be needed here.

The natural limits are determined by the position control board (10 V)

or the servo control of the drive.

Case A :

The maximal allowed input voltage for the drive-servo unit : > 10 V.
Value 2048 is entered in Test nr. 140 - 143 (up to 10 V can be entered

for the velocity command value; 2048 VELO = 10 V).

The maximal axis velocity must,howsver,be reached at 9 V already (10 %
needed as control reserve).

Tacho Adjustment

The adjustment should be made at low velocity and low velocity command
values.

Measuring point : the velocity command value at the drive's servo unit,
with a defined velocity (e.g. manual) generated by the NC.Adjustment at

potentiometer, tacho adjustment at the control.
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-
Case B :
The servo unit of the drive must be limited to a velocity command value
voltage of less than 10 V.
Value 1024 is entered,for example,in Test nr. 140-143 (the maximum command
value input is 5 V).
The maximal axis velocity must be reached at 4 V (for tacho adjustment see
Case A).
The velocity command value voltage can be limited by the NC via the o
machine datum Test nr. 140 - 143,
~
Conversion : 10 V correspond to approximately 2048 units (VELO).
-
The limitation entered under Test nr. 140 - 143 may not be reached during
operation.
Since higher command value voltages result in better control behavior,it
is generally preferable to use case A if possible.
Mult-gain Factor
Test nr. 220 - nr. 223
A mult-gain factor must be entered for the calculation of the velocity
command value.
e
This allows axes to be driven with different maximal velocities,while
using the command value input fully.
Axes which move jointly in contouring modes,must have equal position -

control loop gains.Such will be the case,if the value for each axis is

derived according to the following formula :

7 U t v 7
3.10 max
MULTGAIN = I e . ——1Er2=§:7—‘
mafis]




For rotary axes :
3'107 u-u [V_]

v lcrad 1077
max “in

MULTGAIN =

In inches (input system % - 1074 in)

muiteaIy = 310 - —-—u‘”‘[ } \
v inch /v
e 2]

Vnax = Maximal axis velocity,as set under Test nr. 130 - nr. 133
(maximum velocity)
Unax = Velocity command value voltage for Vpgx after tacho adjustment

Table for Mult-gain Input Values :

v

n "? . max

- Min 4V 5V 8V 9v]

15 1000 1600 | 1800
14 1071 1714 | 1929
13 1154 1846 | 2077
12 1250 2000 | 2250
1] 13s4 2182 2455
10 1500 26001 2700
9 1667 2667 } 3000
8 1875 3000 | 3375
7 2143 3429 | 3857
6 2500 4000 | 4500
5 3000 4800 | 5400
& 3750 6000 | 6750
3 5000 8000 | 9000
2 7500 12000 {13500
1 12000 | 15000 24000 {27000

0.8 15000 18750 30000 |32000

0.75 16000 20000 32000

0.6 20000 25000

0.5 24000 | 30000

0.4 $0000 | 32000
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Examples :

(X, Z=1 m/min/mm)
(X, Z=10 m/min)
( Umax X, Z=8 V)

(X, Z=2400)

a) Kv factors of all axes
Maximum velocity of all axes
Command value correction of all axes

i.e. mult-gain for all axes

(X, Z=1 m/min/mm)
(X=10 m/min, Z=15 m/min)
( Umax X, 2=8 V)

(x=2400, Z=1600)

b) Kv factors of all axes
Maximum velocity of all axes
Command value corrections for all axes

n ™=

™

i.e. mult-gain for all axes

c) Kv factors of all axes (X, Z=1 m/min/mm)
Maximum velocity of all axes (X=tm/min, Z=15 m/min)
Command value corrections for all axes # (Umax X=4 V, Z=8 V)

i.e. mult-gain for all axes = or # (X=12000, Z=1600)

w0

Position Control Loop Gain (Kv Factor)

Definition :

Velocity [ m/mirx] (Kv unit according to
mm

Ky = Following Error UDI standards)

Generalities :

To keep contour deviations to a minimum during contouring operations,it
is necessary to have a large Kv factor value.Kv values that are too high
however,lead to instability,overshoots , and finally,to inadmiss bly
high machine loads (wear).

The maximum allowed Kv factor value depends on :

Design,respectively rapidity of the drives (control response time,
acceleration/deceleration ranges), and quality of the machine.

In practice with production machines,such values have been found empiri-

cally to lie within 1 and 1.5 m/min/mm,in B80% of the cases.In these cases,

the empirically found value should be set and tested with checks of

possible instability or overshooting.

Important : A good velocity control optimization is aluways the
prerequisite for a correct adjustment of the

Ky factor.



Procedure :

Lower the acceleration (TEST nr. 120 - 123).
The overshoot behavior is the determining factor in the estimation of the Kv

value.for this reason,the acceleration should not be set so high as to allouw

the drive to reach its current limit.

If the drive is to achieve an acceleration of 1 m/sec?,as a precaution,it is

better to halve this value :
0.5 m/sec? 3 input : 50

Kv Value Adjustment

The position control loop gain is entered under TEST nr. 150 -153 according to

the following conversion formula :

S000 . wa/uin
3 -

K, (0.01 s ) -

-|666.1,-‘L_‘i£

Thus, the numerical value 1666 is entered for a Kv factor of 1.

To determine a proper positioning behavior and the maximum value,it is advisable
to select the axis,used in the contouring operation,which shows the poorest

dynamic behavior.The command value voltage nggmm at the velocity control should
be measured with a storage oscilloscope or a ink-jet recorder.The machine should

move at maximum feed rate.

nCOﬂ'lﬂ» ‘
[v]
n

act

> — 4 [ms]

Since overshooting is observed,the Kv factor must be too high.
In most cases overshooting can already be detected from the following error
(TEST nr. 800 - 803).



ncomm [V]’

n
act -

—gp + [ms]

The Kv factor is low enough,so that no overshooting occurs.
This can be double-checked by observing the deceleration on the oscilloscope

or ink-jet recorder,with higher vertical amplification.

The following factors can also cause overshooting :

Acceleration is too high (the current limit is reached).
Control response time of the velocity control loop is too long.
Velocity control error (reoptimization may be necessary).
Mechanical backlash.

Skewing in the mechanical pertion.

Load changes (vertical axes).

As a precaution,it is advisable not to select the highest possible Kv factor,
but a value that is at least 10% lower than that.
Axes which participate together in contouring processes,must have the same

Kv factor.

Testing the Position Loop Gain (Kv Factor)

The magnitude of the following error can be determined under TEST nr. 800 - 803.
If the drift has been compensated for,the value displayed for positive and

negative directions at equal velocities will be the same.

Finally,the Kv factor value set for all axes must be checked during driving,
over the display of the following error.The accuracy of contouring operations

is based on identical dynamic behaviors of all axes, i.e. at the same velocity,
the following error must be the same.lf there are any deviations,the differences

in mult-gain factors or velocity control must be adjusted.
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Acceleration TEST Nr. 120 - 123

The axes are accelerated and decelerated with the values entered :

-2 m
a |10 oc? |
This makes it possible to accelerate to velocity and decelerate into

position rapidly,accurately,and with no undue strain on the machine.

The customer should provide information concerning the machine's proper
continuous brake deceleration.This value,if the machine is not overloaded,
should be entered under TEST nr. 120 - 123.

Generally,these values lie between :

0.3 |m/sec?| and 2 |m/sec?|

Check,respectively determination of the acceleration values :

Criterion :
TEST nr. 120 - 123 : acceleration without overshoots,respectively

positioning at rapid traverse rate (maximum velocity).

Under worst-case load conditions (heavy workpiece on table) :
Instruments : chart recorder or storage oscilloscope
Measurements: velocity command value,

and possibly

current actual value and

velocity control output.

After setting the acceleration,the machine is run_at rapid traverse rate,
and the current actual values,and possibly the velocity control output,are
recorded.from these measurements,it is possible to see whether or not the
current limit was reached.The drive may reach this limit momentarily,but
only in the rapid traverse range.for an interval before positioning,the
drive must again be within velocity control,because the axis will other-

wise overshoot its position.



Example of 6-pulse circulating current-free feed drive with current limitation control :

Velocity command -
value (8V for —
/_\rapid traverse) / \

Gate controbinput
(corresponds approx. _
to armature voltage)
Current actual value /speed dependent

m m (rectified) current limit

“ Speed control outbut

Example 1 : well selected acceleration Example 2 : acceleration is too high ;
the current limit is reached.
Due to the larger following error,the command
value overshoots within the position control
loop.

The acceleration value entered should be at least 10% lower than the ideal
value,in order to avoid reaching the current limit following only slight load

changes (such as may result due to heavy spots or lube effects).

To protect the mechanical parts,the customer may want to set this value even
lower than that.

The axes can have different acceleration values.

6.5 Cut-off Velocity

TEST Nr. 350

For reference point approach and positioning out of higher velocities,it is

necessary to select an appropriate velocity.

Recomnended values :
Nr. 350 S 500 mm/min
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Position Monitors

TEST Nr. 100 - 103 , Position Tolerance

The approached position is checked after the dwell time for position moni-
toring TEST nr. 353 has elapsed.If at this time the fqéépuing error is
larger than the value entered under TEST 100 - 103,theY"Machine not in

position" remains onj further motion is inhibited.

Setting :
The in-position accuracy depends on the quality of the position control

and velocity control loops.

Normal deviations can be determined by monitoring the following error at
standstill.

According to the customer's request and the positioning accuracy reached,
the setting value should lie between 10 gm and 50 em,but it should be at
least twice as high as the maximum deviation of the following error at
standstill.

TEST Nr. 110 - 113

Alarms 101, 111, 121, 131 are displayed, if,after the elapse of TEST 353,
one of the axes is pushed out of position at standstill (clamping and con-
trol inhibit).The machine manufacturer has the task of keeping this devia-
tion very lou,if possible below the position tolerance set under TEST nr.
100 - 103.The clamp limit under TEST 110 =113 should be set at twice the
value under TEST nr. 100 -1034.

Recommended value :

TEST nr. 110 - 113 between 50 (m and 200 m.

This also applies if none of the axes are clamped.

This locks the control (control inhibit) if the position control loop is
faulty (drifting).
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TEST NR. 353 Dwell Time for Position Monitoring

This machine datum affects the clamping limit determined for TEST nr.
110 - 113 (see the machine data description ,chapter 11).

If the clamp limit is checked too early (some following error still pre-
sent) or if the drive overshoots,alarms 101, 111, 121,and 131 may be
triggered.

The time interval set under TEST nr. 353 must be sufficiently large to
allow the drive to come to a complete stop before the clamp limit is
checked.

TEST nr. 353 is entered in 1 ms units.

Reasonable values are between 160 and 1600 ms.500 is considered the stan-

dard value.

Contour Monitoring

Contour monitoring functions according to the following principle :

After an acceleration or deceleration process,the following error of a
position controlled axis remains constant.lLoad changes of the drive (e.g.
due to interrupted or heavier cuts), are controlled by the velocity con-
trol (PI behavior).At constant command velocity,changes in following error
occur only when the velocity control reaches a limit due to drive over-
loads,e.g. if tools break.This change is used as criterion for triggering
the contour monitoring.A tolerance range is established for the maximum
allowed following error,in order to avoid triggering the contour monitor
unnecessarily following slight speed changes,as would be caused e.g. by
motor slot ripples.There also is a dwell time after any velocity change,
which must elapse before the contour monitoring can be activated.The width
of the tolerance range and this delay interval are inversely proportional

to the position loop gain.
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Accurate contouring processes require that all axes which participate in the
interpolation motions have the same position loop gain setting.Besides being
set as machine data in the NC TEST nr. 150.. = Kv and TEST nr. 220.. = MULT-
GAIN,the position loop gain is also determined by the tacho -adjustment of the

speed control,the actual value mult-gain factors ,the gear ranges,etc.

For this reason,the contour monitor is provided with a Kv computation.The
position loop gain is calculated from the command velocity and the résulting
following error.This calculation is ekecuted at the velocity ( * 25 %) set
under TEST nr. 371 (manual feed rate).The corresponding axis must hereby run

at constant velocity for at least 3 seconds.The computed Kv value is dis~
' m/min (velocity) . )
mm (following error) 1000.This
dimension is known and commonly used by machine tool manufacturers ; usual

played under TEST nr. 850.. ,in units of

values are between 500 and 1800.The calculated Kv value is cleared every time
a machine datum is changed.After the Kv values have been calculated for all
axes concerned,their equality will be checked.If the deviation is larger

than 50,alarm 527 (Unequal Kv factors) will be triggered.This alarm is also
displayed if any machine datum is changed.The machine can thus be operated
without alarm display.(There are machines,which have to operate with unequal
Kv factors, e.g. for rotary axes.) After power-up or machine data changes,
ALARM 528 will indicate if any Kv factors have not been computed.The once

determined Kv factors will remain for as long as no machine data are changed.

Machine data TEST nr. 351 and TEST nr. 352 can be used to modify the contour

monitoring.
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The 'velocity at which the contour monitoring becomes active is entered in
mm/min under TEST nr. 351. At axis standstill,the contour monitor will not be
active even after an input of B .The standstill monitor checks in such cases

for inadmissable axis movements.

The tolerance range for allowed contour deviations is entered under TEST nr.
352.This process also takes into account the calculated Kv factor,soc that

the tolerance band is derived according to the following formula :

TEST nr. 352 - 125
Kv +« 1000

= Tolerance band Qym)

Value 2000 is automatically entered with input @.Thus,for Kv = 1 for example,
the resulting tolerance band will be 250 em, for Kv = 2, 125 gm, etc .

The actual contour deviations can be displayed with TEST nr. 840... .

If the position command value is changed,the contour monitor becomes in-

active.This renders any contour monitoring inactive during circular inter-
polations.In order to protect the machine even in these cases,the signs of

the following error,position command value and position actual value are con-
tinuously compared with each other.After the elapse of the Kv dependent

safety time,if disparities have been found,the contour alarm (alarm 506) will -

be triggered.
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6.8 Andlogue Spindle Speed

The output for the agfal;:zgsue 5spindle speed command value is on the position
- -380
control board 03 SZOVThiS Lalue can be displayed under TEST nr. 860 ;the

unit is VELO (2048 velo = 10 V).
ov 8{92 u = "
U [V]
10V ‘ ------ \
'
[
1
i
7 i —
-2048; 2048 Velo
(- xm): (8192)
|
{
V-~ -1o0v

The conversion of the command value,taking into consideration the gear range,
is done by the control with the use of the maximum valeocity,which is entered
under TEST nr. 359 - nr. 364.This input value (in rpm) must always corres-

pond to the same motor speed (and thus to the same command value voltage U).
For the set maximum spindle speed,when programing this speed and gear range,

the control outputs 2048 units (approximately 10 V).

NOTE : The gear range must be acknowledged by the interface.

Example : 3 gear ranges

TEST nr. B Byte 4

TEST Gear range Input. Signals
C B A

Nr. 359 s 1000 1 0 0 0

Nr. 360 s 2000 2 0 0 1

Nr. 361 S 3000 3 0 1 0

Nr. 362 S 3000 4 0 1 1

Nr. 363 S 3000 5 1 0 0

Nr. 364 s 3000 6 1 0 1

Nr. 365 S 3000 7 1 1 0

Nr. 366 S 3000 8 1 1 1
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For only 3 gear ranges, S P can be entered for nr. 362 - 366 ; the codes

for gear ranges 4 through 8 may hereby not be used for input signals.

TEST Nr. 377 Minimum Motor Speed

TEST nr. 377 determines the lowest admissable speed of.the motor,by
limiting output voltage in VELO.A drift of the speed control can be compen-
sated for through the imput of a compensation value under TEST nr. 357.This
is done by commanding a low speed ; the speed must be the same in both

directions.
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6.9 Finishing Touches

6.9.1 Function Tests with NC Test Program

For testing the following functions :

Actual value display

Data display

A1l S, T, M-functions

Single block, deletable blocks, program-stop
Program memory

Tool offsets

Thread

Data input

Data output

The program and the tape should be produced by the machine manufacturer.
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6.9.3
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Generating a Machine Data Tape

~There are several possibilities :

a) A tape of the data entered during the start-up can be created out of
the TEST memory,using a tape punch.For the operation sequence,see the

service manual,section 2.

b) A tape can alsc be generated on a separate programing device.

The tape should be placed by the control.The printout of the tape,or the
list filled out according to section 1.2, should be filed into the log
book.

If subsequently changes are made in machine data,a new tape and printout
must be produced.After the start-up is finished,the service switch should
be returned to its normal position (S3 on the front plate of the CPU,down

= inactive position),in order to prevent inadvertent machine data changes.

The loading of standard machine data,change of machine data,and the hand-

ling of machine data tapes are described in sections 4.4 through 4.7 .

eﬂachine Data Tape with Machine Standard Data

A machine data tape must be created for each machine; such a tape could
then be used as standard tape for other machines of the same type. Indivi-
dual data,e.g. drift values, grid point shifts,must however be derived

and entered for each particular machine.

AR "data gathering" scheme can be found on the first pages of the service

manual, in section 1.

This scheme also includes a set of short explanations; more extensive
information is given in section 11 (Machine data description).

For machine data tape inputs :

SEE SECTION 4.6
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6.9.5

6.9.6

A new drift compensation must be made (according to section 4.6.4) after

loading the machine data tape.

Brief Instructions to the Customer

The operators and maintenance personnel who will be dealing with the
numerical control should be given as much information as is possible

during a start-up procedure. -
The following will remein to be executed by the customer :

a) the reference point adjustment ,

b) determination of the backlash ,

c) entering these derived values into the machine data memory,as well as
the punching of a corresponding tape (respectively insertion into the
already existing machine data tape) ,

d) drift compensation (see section 4.6.4) .

The customer's personnel must be instructed concerning the input of these
data,in order to make sure that things can be handled in the absence of

service engineers.

Start-up Report

The service call must be filed in the log book.

The customer should confirm the completion of the start-up and the func-
tionality of the control ; this acknowledgement should be included in

the start-up report (form).

Check-list for the Log Book

Include the check-list,completely filled out according to section 1.1,
in the log book.
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N— 7.1 Generalities

The machine data are entered into the TEST data memory.Input is possible
only with the data safety suwitch S1 enabled.In versions 0 - 2,display is
possible in all positions except DO/DI.

Overview :

100 -~ 223 Axis-specific data for programed axes

250 - 393 Data common for all axes,respectively for

spindle and such

N~ 400 -419 Machine data bits

~ 7.2 Axis=-specific Machine Data

Data memory TEST

Axis | Ident-
number{ number Addr.] Sign Display/Input
1 100

Position tolerance

2 101
| R

~ 3 102
4 103 (exact stop limit)
N
Position : Incre
t l » » - 3

ngiig Input limits ments Units
ic;degrees | % - 10" mm| # 32 000 1 1 pm; 10-3 deg.
Inch 3. 107%m] o 32 000 1 1074 in




The position is considered reached,when the axis reaches the command po-
sition * the set position tolerance (position approach).

Effects of monitoring :
If the command position is not reached within these limits,the position
control lamp remains on,and further motion commands are inhibited.

Remedy : drift compensation.

Example :  N100 S10

Position tolerance

¥ oo sy
n—-um-cjﬂ-JHE—-o .
l : X-axis

Command position
Motion O

Not yet in position In position Not yet in position

Note :

The position tolerance limit is only checked at G0O9, GOO, G60, and single

block.If it is not reached (under TEST 800...803S : check following error),

the NC stops.



Data Memory TEST

Axis | Ident-
number| number § Addr§ Sign Display/Input
1 110 Clamping tolerance and

position control monitoring

2 M 5 + at standstill @

3 112
4 113
Position Incre-
control Input limits cre .
units ments Units
Metric; degrees| % « 10~°mm| # 32 000 1 1 pm; 1073
Inch 3 - 0%l o | 32000] 1 107% in

The NC monitors the position at standstill (holding the position).

The following possibilities exist :

a) If the interface control inhibits the control enable of an axis,it
means that the NC does no longer hold that axis in position.The inter-
face must hold the axis in position itself,through clamping.In such

cases,the axis can be mechanically pushed out of position.

b) The axis can be pushed out of position following high mechanical for-

ces or drive malfunctions.

The clamping tolerance must be set higher than the position tolerance.

After the dwell time of the position monitor TEST nr. 353, if the clamping
tolerance value is exceeded, alarms 101, 111, 121, 131 are displayed.

If the alarm is triggered in the last block, it will be cleared immediately
with M30.
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Axis }Ident-
number| number § Addr§ Sign Display/Input
1 120
Acceleration factor
T &
5 +
3 122
4 123
Position Incre-
control Input limits .
units ments Units
Metric; degrees| %4 - 10~>mm] 9 6 000 1 10‘2m/sz;107g39
Inch 3-10%m] p | 2400 1 1 inch/s?

The acceleration factor is set independently for each axis.

- The values also apply-to deceleration (for braking, see section 7.3).

The axes need not have the same acceleration values.In contour operations,

the control always deals with the lowest acceleration value of the parti-

cipating axes.

Remark : Values between 50...100 ( = 0.5..:1 m/s?) are common.

These values are inactive at thread ;the active value here is

358S.

~



Data Memory TEST

Axis | Ident- '
number| number § Addr§ Sign Display/Input
1 130

Maximum velocity

2 131
s | &

3 132
4 133

Position

control Input limits Incre- .

. ments Units
units
Metric; degrees| 3 + 10~3mm| P 15 000 1 1mm/min; 1deg/min
Inch 3. 10-4mm ) 6 000 1 0.1 in/min

The entered value represents the limit velocity to which the axis can

accelerate (rapid traverse limit). The axis moves with this velocity

when programed with rapid traverse GOO.

Example :

Maximum velocity : X axis 12 m/min
Y axis 12 m/min
Z axis 10 m/min
4th axis 4 m/min

If the machine is programed with 10 m/min by program, the axes will move
as follows:

X axis 10 m/min

Y axis. 10 m/min A

Z axis 10 m/min ———— at limit nr. 132

4th axis 4 m/min ————— with limit nr. 133

Example : Y and Z axes under 45°, with programed rapid traverse (15 m/min)
Both axes move with 10 m/min,which corresponds to 14.142 m/min
contour velocity, because the Z axis has been limited to

10 m/min under nr. 132 .
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Axis | Ident-
number | number {Addr.] Sign Display / Input
1 140 Velocity command limit
2 141
S + >
3 142
4 143

Position control s Incfe- .
loop board Input Limits ments Units
_10Vv
03320 0 2 048 1 1 VLD 1= X8
03325/03350 0 8 192 1 -0V
J 8192

Note : Exceeding this limit results in IPO stop; the drive oscillates.

This input defines the maximum voltage value which can be produced as

velocity commardvalue (output voltage limitation through interpolation

stop).

This voltage value should lie approximately 10% above the voltage for

maximum velocity,so that overshoots can be controlled.for 9 V velocity

command value for rapid traverse,the value should thus be 2048 or 8192

(for 10 V corresponding to 10% control reserve, also see section 7.3 ,
machine datum 354).



Axis | Ident-
number | number jAddr.|] Sign Display / Input

1 150
Position loop gain
2 151
I )
3 152 B
4 153 Kv factor

. . Incre- .
Input Limits ments Units
0 10 000 1 0.01 sec~1

Conversions :

m/min)

Kv (0.01 s~1) = 1666 * Kv (PR

or

Kv (0.01 s=1)

1666 - Kv (ﬂméﬁiﬂ)

The position loop gain is axis-specific.

The values entered for axes which do not participéte to contour operations
may be different than those for axes that do participate in such processes
Axes which cooperate in contour operations must have the same Kv factor

(equal following error at equal velocity = 45°).
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Data Memory TEST

Axis | Ident- -
number| number | Addr} Sign Display/Input

1 160
Software limit switch plus

2 161
5

+
3 162
4 163
Position-
control Input limits ;Zﬁz:- Units
units :
Metric; degrees{ % « 10~3mm] © |99999999 1 1 um; 10 3degress
Inch 3 - 107%m] o 199999999 1 107 in

Remark: +)input limit for versions 0 and 2, 9 999 999

The software limit switch can supplement the common limit switch. The
absolute position of the positive range of each axis must be entered.The

software limit switech becomes active only after reference point approach.

When the positive software limit switch is reached,alarms 1, 11, 21, 31

are displayed.

Note :

There are no input signals for hardware limit switches.These can only act
through :

- Feed hold (unsuitable due to acceleration ramp)

- Drive inhibit (most advantageous due to speed stop .

via jump functions)
- Emergency'stop (fast with jump functions,but unsuitable due to
side effects) )

Software limit switches are overrun despite the automatic reduction (see

section 7.4). Overrun dependent on approach speed.
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Axis | Ident-
number| number | Addr]| Sign Display/Input
1 170

Sof'tware limit switch

2 17 minus '
S >

+
3 172
N
a | 173
Position Incre-
control Input limits .
— units ments : Units
Metric; degrees| 4 « 10=3mm] P 999998 4] 1 {1 um; 1077 degrees
Inch 3 - 10%m] g |o9m9m 9] 1 1074 in

Remark : +) input limits for versions 0 and 2, 9 999 999

The software limit switch can supplement the usual limit switch.The
¢
absolute position of the negative range limit of each axis must be entered.

The software limit switch is activated ony after reference point approach.

— Alarms 2, 12, 22, 32 (depending on axis) appear when the negative software

limit switch is reached.

N— Note :

The software limit switch becomes active only after the reference point of

the corresponding axis has been approached.
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Axis | Ident-
number} number § Addr}] Sign Display/Input
1 180
Reference point coordinates
2 181 [%E;S
S +
3 182
a4 183
Position
control Input limits ;ncie- Unit
units . ents nits
Metric; degress| 4 - 10=°mm| 9 |9915999+4 1 |1 um;10~3dagrees
Inch 3 - 107%m] B |99x599949 1 1074 in

Remark:®input limits for versions 0 and 2, 9 999 999

The difference between the absolute machine zero point and the fixed

reference point is set for each axis.These values are entered as actual

values at reference point approach.

~
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number| number § Addrj Sign Display/Input

Backlash compensation

2 191
S

+
3 192
4 193
Position
s . Incre-
conFrol Input llmlts ments Units
units
Metric; degrees] 3 + 10~>mm| @ 255 1 1 um; 10~ degrees
Inch 3o 107%m] o | 255 1 1074 in

Backlash can be positive or negative; for this reason,a value of up to
* 255 um is entered for each axis.The value must be positive for positive

backlash, and negative for negative backlash.

Positive Backlash . Negative Backlash

(normal case)

— - y Table — y T
Ve Bacdlzsh ] ==
P e
aBadklash
Erooder ]
Encoder
The encoder actual value pre- The real actual value df the
ceeds the real actual value of table preceeds the actual value

the table of the encoder.
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number{ number § Addrj§ Sign Display/Input

Tool reference point

2 201 :
- &
3 202 7
4 203
Position Incre-
control Input limits X
units . ments Units

Metric; degrees| 3 + 10~°mm] B [P99999%8 +) 1 1 um; 10~ 3degrees

Inch 3 107%m] p PEa] 1 1074 in

Remark:#input limits for versions 0 and 2, 9 999 899

For the automatic determination of the tool geometry,see the operating
manual, section 8.1.7 .

(Automatic tool -offset determination available only for 3T with option
J12) '
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Axis | Ident-
number| number § Addr{ Sign Display/Input

1 210

Reference point shift

2 211 [g;;i
] +
3 212 |
4 213
Position Incre-
control Input limits .
units \ ments Units
Metric; degrees| 3 + 10~*mm| o 9 999 1 1 pm; 10~ deg
Inch 3. 10%m) p | 9999 | 1 1074 in

The reference point of the position control system can be shifted with the refe-
rence point shift.Thus,instead of shifting the position coder mechanically
(hence also the *DECELERATIUN cam),the reference point can be shifted electri-
cally up to * 9999 um.

Positive reference point approach direction :
If the input is positive,the axis moves beyond the reference point in positive
direction (2000 um after zero pulse).

Negative reference point approach direction :

If the input is negative,after approaching the zero pulse,the axis moves by the
value resulting from the difference of 2000}ﬁﬂ+-1nput value.For reference point
shifts larger than ca. -2000 um,after zero pulse approach the software recognlzes
that motion is in the wrong direction,and reverses it.

Example 1: Reference pt. shift *) Example 2: Reference point shift *)
2| positive v negative, ca. -4.5 mm
3735 4 ‘ o
- 2 '—u)- - 2
3508 1 J . .-:\l .
e (e85 s o L0515 $
* DECELERATION « DECELERATION
-
Zero Pulse 1 Zero Pulse O R
. R
Reference Point {b- Reference paint fbﬁ

Reference point approach is possible even if the cam is on the deceleration
switch.
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Axis { Ident-
number | number JAddr.§ Sign Display / Input

1 220 Multiplication factor for
the position loop gain
2 221
| - R
3 222
4 223

Input Limits Incre- Units
ments
1 32 000 1 3. 107
Vmex <m/min>
1 32 000 1 3107
Vmax 0.1 i

For accuracy,and because of the different conversion factors, this value

must be entered as follous :

.3 .+107 Umax [V .
I"IULT-GAINinput =V max mm ?a—TV+—l yrespectively
min
3 - 107 . Umax [y
Vmax 0.1 in 10 |V
min
Vmax = the maximum axis velocity as given under nr. 130 - 133,is entered as

maximum velocity

command value voltage for V (tacho adjustment)

max max
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Example :
Vpay = 10 000 mm/min; U . =9 VU
_ 3+ 107 _ )
MULT-GAIN = mers—mrme = 2700 [min/mm]

If the MULT-GAIN factors are entered in the described manner,the Kv factor
set under N150-N153 corresponds to the value active on the machine,in the

appropriate units.

MULT-GAIN Table - different input values

Vmax
U
m
in 4v 8v | ov | ™
15 1600 | 1800
14 1714 1929
13 1846 | 2077
12 2000 2250
11 2182 2456
10 2400 2700
9 2667 3000
8 3000 | 3375
7 3429 3857
6 4000 4500
5 4800 | 5400
3 8000 9000
2 12000 | 13500
1 12000 24000 | 27000
0.8 15000 30000 | 32000
0.75 16000 32000
0.6 20000
0.5 24000
0.4 30000
Inch System :
inch/min 9 v
600 4500
500 5400
400 6750
300 9000
200 13500
100 27000
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Data Memory TEST

Axis Ident-

number | number | A99T| Sign Display/Input

1 230 S + Drift compensation
2 231 [5553
3 232
4 233 {
Position control Incre- )
loop boards Input Limits mgﬁtz Units
03320 0 500 1 10V
Ve L’Z&B
03325/03350 0 2 000 1- __10v
VELO )

To eliminate analog drift. values software-wise,it is possible through MDI,to .
bring the following error at standstill to zero.It is also possible to do an
automatical drift compensation in the operation mode MDI-TE-SE and the TEST

mode under nr. 230, using a? . The compensation must be done for each

axis individually.

If the values becomes larger than 100 (03320),respectively 400 (03325/03350)
during automatic drift compensation,alarms 105, 115, 125 or 135 are displayed

(see section 4.) .

7.3 Common Machine Data

Rata_Uemory IESI

Axis | Ident- . .
number | number Addr| Sign Display/Input
350 S +
Cut-off velocity @

{
Position Incre- :

t
control | Input limits | ments Units
units

Metric 3+ 10°% m 4] 15 000 1 1mm/min,1°/min
Inch 310 -4 8 6 000 1 0.1 inch/min
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The velocity entered with 350S is active at :

a) Positioning from program at cut-off feed rate.
The velocity selected for approaching the reference point and for cut-off
from a higher velocity should allow proper positioning.

b) Reference point approach, as long as the "Deceleration at reference

point" signal is active.

351 S: Threshold Feed Rate Fgg Contour_Monitor

Position
35S Control Input Limits Incre- Units
Units ments
Metric, degrees|{ % « 10°° mm| 0O - 15 000 1 mm/min
Inches 3 104 inl0 - 6000 1 0.1 in/min
352 5: Tolerance Range for_ Contour Monitor
Position Incre-
352 S Control Input Limits Units
. ments
Units
: 1, -3 mm = TEST 850
Metric, degrees| 3 0° mmi{ 0 ....32 000 1 155 = 1000
L. 10=4 : 0.1 in < TEST 850
Inch 3 10 int 0 ....32 000 1 725 - 1000
The Kv value is determined (display TEST 850...853 in 0.01 m%ﬁlﬂ, normal

values between 500 and 1800) only after at least 3 seconds of constant velo-
city.This remains stored until new machine data are entered.After the Kv has
been determined for all axes (alarm 528 is otherwise triggered),an equality
check is made.Deviations larger than 50 trigger alarm 527.

TEST N352 - 125
Ky * 1000 [pm]

Tolerance band derivation :

For further description of the contour monitoring,see section 6.7 .
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~
Axis § Ident-
number | number JAddr.] Sign Display / Input
353 S + Dwell time for position T
monitoring
~
7
.. Incre- -
. ‘J
Note : Input Limits ments Units
Standard value :
500 0 16 000 1 1 ms
The entered dwell time is active at :
1. The clamping limit (nr. 110 - 113) becomes active during position
approach (digital zero),only after the elapse of this dwell time.
The interval selected must allow the largest following error to be re-
duced,without triggering alarms 101,111,121,131 .
2. Delay time for the output of the control inhibit signal,after E-Stop -
and other faults which lead to an immediate stop of the axes motion.
3. Delay time for the output of the control inhibit signal,for cases in
which the interface revokes the control enable of a moving axis. o
4. Delay time for alarms 101...131 (standstill monitors),in cases where the

maximum velocity command value has been exceeded (nr. 141 - 143).
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Axis ] Ident-
number | number JAddr.] Sign Display / Input
354 + Velocity command value <"

limit monitor

drive fault)

(position control or

Position control] o Incre- .
loop boards Input Limits ments Units
03320 0 3 000 1 hVELD 1= DY
8
03325/03350 o |12 ooo 1 1 VELD 1= 8}82"

If the velocity command value generated is too high (position control or

drive malfunction),this monitor triggers alarms 102,

112, 122, 132. The

input value must be higher than the largest value set under nr. 140 - 143

as maximal velocity command value.

Recommendation : approximately 20 % higher

Velo ity Command Value
D comm [vere) "or [mm/min]
4 Ncomn
Nr. 354
T +20%

Nr. 140 -

143 +10%
Nr. 130 - ~

133 Pm o m e (- = - - - = .
Nr. 371 o v oo oo o 4 s o e 6 e e XN e o0 e s e
Nr. 372 = . .... bt .

Nr.120..123 Nr.120..123

Threshold of drive mal-
function,alarms 102, 112,
122, 132 - velocity com-
mand value too high

= IPO-stop triggered

Maximum velocity
(Goo)
Rapid traverse

Feed

Manual

—» t [sec]
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~—

Axis

number Addr] Sign

Display/Input

355

Circle end-point monitor

S

Position
control
units

Incre-

Input limits & nts

Units

Metric; degrees| 3 < 10~>mm

P

32 000 1 um, 10™3degrees

Inch 3. 10-4mm

g

-4

32 000 10 " in

The input value determines a ring (tolerance ring) equidistant to the programed
circular arc,independently of the programed end-point.If the programed end-point
lies within the tolerance ring,the machine will move along the incorrectly pro-
gramed contour until the end-point can be radially approached.If the programed
end-point falls outside the tolerance ring,this will be already recognized

within the buffer,the block will not
be displayed.

The same holds true if the radius is
is programed incorrectly.

— T

—
-~

N

P>

. qmo—
End-point within --- tolerance r
tolerance ring: .... required co
machining,no alarm | —— actual cont

A=start-point
d=input value
M' = programed

~ E -
\ e.g.X =1 1y

be released for machining,and alarm 308 will

properly programed (M=Nf),but the end-point
" AE

Not to scale

e

\‘-“‘___,_~f
End-point outside
tolerance ring :
no machining,

alarm 308

ing limits
ntour (with M & E)
our (with wrong M')

E=end-point (correct)
M=required center point
center point (incorrectly programed parameter or R)

-
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Axis Ident- . .
number | number | A99T| Sign Display/Input
356 S + Threshold for compensatory
movements at cutter radius @
compensation (CRC) 4
pOSition Incre_ .
caontrol s Units
Units Input limits ments
Mstric; 4] 32 000 1 1 um, 10~ >degrees
Inch 2 32 000 1 10=4 inch

For transitions from circular contours to linear contours or to further circular
contours,1 or several intermediate blocks are inserted (see programing instruc-
tions) for linear compensatory motion(s).During these compensation movements,the
programed feed rate for the machining of the work piece contour is maintained on
the cutter radius center point.This results in feed rate differences.In order to
prevent feed reductions over very small distances,the compensatory movements

below threshold "d" should be minimized or omitted as follous :

X1 —=

Ve

i
BT

For transitions with only linear interpola-
tion,the threshold is inactive.Compensation
movements are executed without exception
(see the programing instructions).

~¢~s—e~ Cutter center point
/////// Contour deviation

4X1, 4v1 £ a:

A
,/*ﬁ\

-—

\

4

C
/H\”\,
/

Reduced compensatory motion A-C

4Xx1, 4x2,

/A

Y1, 4

-\\

™~

~

Y2  a:

NN\

~ ~ Contour
error

No compensation.Proper compensation is
only reached at the end (E) of the
block.
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Addr| Sign Display/Input

I+

Drift compensation for the

spindle @

Epindley 357 S

.y - Incre- :
Output editian Input limits ments Units
3T/M0-2 softuare 04, 05
3T/M3 ~ software 01’ 0 250 1 VELD 2 = ;gag
3T7/M3 software 02, 03 VELOD 2 = =25

This machine datum determines the drift compensation value for analog spindle
speed output.

At small command values,this value must be changed in the respective direction,
positive or negative,until the spindle's actual speed is equal for both turning
directions.

358 S Dpynamic Smoothing Exponent for_ Thread

Input Limits Increments Units
o 5 1 (2%-1) up-date time

This affects the feed drive's ramp time at thread cutting for the following
purposes : - to achieve short lead-in distances for thread cutting,

- to compensate for the ramp time of the spindle.

The time base for this is the actual value up-date time,according to the

following equation :

(2%-1) + up-date time ; (x = input value)
Input value 0 1 2 3 4 5
Up-date time mult. 0 1 3 7115 | 31

Ramp function Jump Ramp

-~
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Data Memory TEST

Axis Ident-

number | number | Addr| Sign Display/Input

Epindlef 359 S +
360
361 Maximum spindle speed for >,
. 8 gears
366 ‘
; Incre- ;
Speed valuation Input limits ments Jpits
-1 . =1
1 - 9999 mm 16 9 999 1 min
0.1 - 999 m" 16 | 9999 1 0.1 m

The machine data determine the individual spindle speeds of each of the B gears
at 10 V command value.If no gears are present,the maximum allowed spindle speed
is entered under 359,and B is set under 360...366. If fewer than B8 gears are
present,set @ where no gear value exists.

Speed

command
value

10V

{ Spindle speed for each

4 > gear range
-1
T T mn Input values
Gear ranges : 1 2 3 ...
Designation:
Gear range | 1]l 2] 314}t5s5 6] 7] 8]
Input number | 359|360 | 361 | 362 | 363 | 364 | 365 | 366 |

For the input signals of gear ranges,see section 8.
(Interface test input signals, 3 inputs for gear range code)
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Axis Ident- . .
number | number | Addr]  Sign Display/Input
371 S + Manual feed
>
{
Position Incre- :
522%;01 Input limits ments Units
Metric; degrees  $+107> mm ) 15 000 1 1 mm/minjdeg./mid
i.490-4 ;
Inch 2+107% in g 6 000 1 0.1 in/in

The input value determines the manual feed rate for all axes,unless the
value is limited through the input under Test nr. 130 - 133,at 100% feed

rate override.

~—

~

~
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Axis | Ident-
number| number } Addr] Sign Display/Input
372 S + Manual rapid traverse rate {E;)
Position
control Input limits Incre- .
units . ments Units
Metric; degrees| % - 10~°mm| @ 15 000 1 1 mm/min;deg/min
Inch 3 - 107%n] B 6000 1 0.1 in/min

Unless limited through the input under Test nr. 130 - 133,the value
entered determines the manual rapid traverse velocity for all axes,

at 100% rapid traverse rate override.This value is not used with pro-
gramed rapid traverse GOO.

The programed rapid traverse GOO is determined by the maximum velocity
set under Test nr. 130 - 133.



Data Memory TEST
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Axis | Ident-
number{ number § Addr} Sign Display/Input
373 S + Reference point approach NG
velocity
Position Incre-
control Input limits .
units ments Units
Metric; degrees| % + 10~°>mm] # 15 000 1 1 mm/min;deg/min
Inch 3. 107%n] p 6 000 1 0.1 in/min

Unless limited through the input under Test nr. 130 - 133,the value

entered is valid for all axes,at 100% feed rate override and rapid tra-

verse override ON.
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Data Nemorz TEST

Axis Ident-
numberf number | Addr] Sign Display/Input
374 S + Incrementing feed rate -~
Position Incre-
control Input limits .
units ments Units
Metric; degrees| 3 « 10~°mm| P 15 000 1 1 mm/min;deg/min
Inch }-107% | g 6oo0| 1 0.1 in/min

The entered velocity is active only during "increment" mode.

Resonable input values: up to 1000 :?n.
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Axis | Ident-
number} number | Addr] Sign Display/Input
375 S + Dry run feed rate =
Position Incre-
control Input limits GFS .
units ments Units
Metric; degrees| 3 - 10~°mm| 9§ 15 000 1 1 mm/minjdeg/min
Inch 31074 | p 6 000 1 0.1 in/min

~Unless limited axis-specifically by the input under nr. 130 - 133,the

; entered value is activated with the dry run fgz’, mode switch,and

replaces the programed feed rate.

The feed rate override switch is active.

Whether or not the dry run switch is interlocked with the key switch

depends on machine data bit nr. 410, bit 2.

g
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Axis Ident-
number | number {Addr.] Sign Display / Input
Spindleg 376 S + Dwell time for spindle @
inhibit *)
Input Limits | 1Pcre- Units
] 16 000 1 ms

After this dwell time has elapsed,a spindle command value of P revokes
the control enable (* control inhibit),which prevents the spindle from

creeping.

This dwell time is active at :

- removal of the spindle enable signal ,
- Mgs

- E~-stop

- activation of the position control monitor



Data Memory TEST
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Axis Ident-
number { number JAddr.|] Sign Display / Input
Bpindle] 377 S + Minimum spindle motor speed
cys e Incre- .
Edition Input Limits ments Units
3T/M0-2 ed.044&09 10V
3T/M3 sofere 01 ) O 2 048 3 [ B0 2= g
3T/MD-2 ed.06+ 10V
3T/M3 ed. 02:04 0 8 192 ! r VLD 2= 8192

This machine datum determines the minimum motor speed,below which the
spindle should not go,e.g. at constant surface feed and increasing turning
diameter.This means that from this point on,the surface speed is no longer

constant,but increases with the turning diameter.The motor can run smoothly

down to this speed.

Example :

Motor maximum speed

Motor minimum speed

(e.g.) 50 rpm

Input value : —20-IP™_ . gqg92 = 120
3500 rpm

3500 rpm, corresponds to the maximum spindle speed.



Data Memory TEST
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Axis Ident-
number { number JAddr.{ Sign Display / Inmput
: , N\
Spindle] 378 S + Cut-off spindle speed )/
for M19
3 .. Incre- .
Valuations Input Limits ments Units
1 - 9999 rpm 0 9999 1 1 min~!
0.1-999 rpm | 0 9999 1 0.1 m ]

This machine datum determines the spindle speed

to which the

spindle speed (M19) is reduced for spindle positioning, and

with which the spindle moves until it is positioned with the

set position control characteristic curve (see MD 379).

Only for 3T/M, starting with software edition 02 and option

E42.
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position control loop
(m19)

Axis | Ident-
number { number JAddr.} Sign Display / Input
Spindle} 379 5 + Gain factor for the @

Speed Value . Incre- .
mD 407 Bit 3 Input Limits ments Units
1/min
0 0 10000 1 2600
7
min
1 0 ' 10000 1 0.1E00—

Recommended value

In oriented spindle

loop.The

cut-of f position.The slope is defined as the spindle speed (in rpm) at a

gain

drive and speed controlles.

factor is described by the positioning slope to the

position deviation of 360°.
Only for 3T/M 3,starting with software edition 02 and option E 42.

: 50 to 500 - dependent upon performance of

stops (M19),the spindle is in closed position control
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" Data Nemorx TESI

Axis Ident- - .
number | number | Addr] Sign Display/Input
bpindle§ 380 S + Position limit for M19
o
{
' Incre- Units
Input limits ments
0 1000 1 1/11 degree

The position limit is entered in increments of the spindle encoder. One

(1) increment represents 360/4096 degreees.

In oriented spindle stops (M19),the "POSITION APPROACHED" flag is outputted
to the PC as soon as the position deviation is within these limits.

Only for 3T/M 3,starting with software edition 02 and option E 42.
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Data Nemorz_TEST

Axis | Ident- ) .
1 I t
number} number Addr. | Sign Display/Inpu
381 S + Sof tware edition

&

*)

The software edition is written by the manufacturer into the EPROM,and is
transferred to 381S with Power-On-Reset. (Input limits: O... 32 000)

*)Values entered inadvertently can aluays be overuritten,and replaced with
the value set in the PROM,with Power-On-Reset.

Axis ]Ident- L . .
romberd number 99 | Sign Display/Input
383 S + Increase up-date time
Input limits Incre- Units
ments
0 30 1 % ms

Under normal circumsances,machine datum 383 is set to @; the standard,fixed
position control up-date time is active.It can,however,be increased with
the use of this machine datum.

If the set up-date time (MD 383 = B) is insufficient, it should be in-
creased,but only after consulting GWE-TN4 (engineering).



7=-37

Axis Ident-
number| number § Addr} Sign Display/Input
384 S + 2nd. software limit switch %O-S
in X (-) direction ‘
(only for 3T)
(minus direction)
Position Incre-
control Input limits c .
units ments Units
Metric; degrees| 3 + 10~°mm| @ 49999 9o99” 1 1 um; 10" 3deg.
*
Inch 3 - 107%] g pomem| 1 1074 in

* In versions 0 and 2,the input limits are : * 9 999 999

This 2nd. software limit suitch is activated with a "high" ("H") signal
(+ 24 V),on bit 6,input byte 3.
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Axis Ident-
- number] number § Addr

Sign

Display/Input

Spindle] 386
387
388
389
390
391
392
393

for 8 gears

Acceleration time constant

. . Incre-
Input limits ments Units
B 32 000 1 4 ms

For acceleration,the control generates the command value in the form of a

ramp,in dependency of this machine datum.The MD acts like a variable ramp

generator.

The setting is determined by measuring the time it takes to accelerate the
motor from speed @ to the maximum speed.

This time interval is entered as the machine datum,after unit conversion.

Only for 3T/M 3,starting with software edition 02.

Example :

Gear range 1
Acceleration time: 400 ms -- 386 S 100

Gear range 2
Acceleration time: 580 ms -- 387 S 145
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7.4 Machine Data Bits Description

The individual machine data bits are described in the order of input
numbers,and further,starting with bit O through 7.Under circumstances,

several input numbers,respectively bits,are described jointly.

7.4.1 Address Designations

N4O0 Bit 0 - 3:
Address (name) for radii and chamfers to be inserted (see the pro-

graming instructions for 3T and 3M,section 6).

This address will also be used as address for tool nose radius (3T),
respectively cutter radius (3M). (See Operating Instructions 3,sec-
tion 8.1 .)

Normal designation for 3T: B

N4D1 Bit 0 - 3:
Address (name) for the coding of tool position (tool nose position),
only for 3T, normally A (see programing instructions for 3T,section

4.2.2,and the operating instructions 3,section 8.1.1).
N402 Bit 0 - 3:

Address (name) of the 4th. axis,option AO4,only for 3M (see the pro-

graming instructions 3M,section 2.1).

Address coding :

-

0O OO e
E

-0 0000w
OO w e O W
O OO O
wnESCCODY
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The bit combination determines the address character of the correspon-
ding key: N400 bits 0 -3 for the a8 key (3rd. line,4th. key),and
N401 and 402 bits 0 - 3 for the 4th. key in the 2nd. line. When these

keys are activated,the designated character appears in the display.

The same designation applies for programing (MDI or tape).

7.4.2 Time Settings

N40OO Bits 4 - 7:

Time (duration) of strobe signal

N401 Bits 4 - 7:

Delay time for strobe signal

N4D2 Bit 4 - 7:
Duration for signals M0O2, M30 (program end)

Time setting Time setting
‘3T/M 0 and 2 3T/3M 0 and 2
sof tware 04,05 sof tware 06,07,08 and 3M[T3 Of:0f
BIT Time [ms] 7BGIT5 . TJ}-::B [l;l:]
7654 3T M
0000 18 20 0000 16 18
0001 32 36
0001 36 40
0010 48 54
0010 54 60
0011 64 72
0011 72 80
0100 80 90
0100 90 100
0101 |108 |120 0101 96 | 108
0110 1121126
0110 126 140
0111 144 | 160 0111 128 | 144
1000 144 | 162
1000 162 1180
1001 180 200 1001 160 | 180
1010 108 220 1010 176 | 198
1011 216 1240 1011 192 | 216
1100 234 {260 1100 208 | 234
1101 252 (280 1101 224 | 252
1110 270 1300 1110 240 1 270
1111 288 | 320 1111 256 | 288

The times can be set in 16 steps,with 2-fold the up-date time *),common
for all switch and auxiliary functions.The transfer of the switch and
auxiliary functions to the interface control should be accomplished with
the rising edge of the strobe signals.

The strobe signal and delay times are set in the same manner for the PC.

*) (actual value up-date time)
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Example of a programing of M, S, and T-word in one block :

BCD=-word

Delay time

M-strobe signal

S-strobe signal

T
11

Tl
| |

|

l

|

v

¢ 4

T-strobe signal L —
Reference Point Approach Direction (Axis-specific)
(Reference point approach in minus direction)
N403 through 406, bit .
Direction of approach Bit @
Minus 1
Plus )

Sign Change for Velocity Command Value, Partial Actual Value

(Axis-specific) : see also chapter €.

N403 through 406, bit 1.

(Sign change for velocity command value)

Velocity command value Bit 1
at positive axis motion

Negative 1
Positive p




N403. through 406, bit 2:
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(Sign change for partial actual value)

Positive partial actual Bit 2
value is calculated

Negative 1
Positive 4]

7.4.5 Multiplication Factor for_the Partial Actual Value_ (Axis-specific)

N403 through 406, bits 3 and 4 and 6 ™
(Partial actual value to be multiplied,respectively divided, by 2 or 10

Possible combinahous:

Factor Bit 6 * Bit 4 Bit 3
1 0 0 0
0.5 0 1 0
2 0 0 1
5 1 1 0

10 1 0 0
20, 1 0 1

With this factor,the increment resolution of the position control system
is adapted to the interpolation resolution of the control.See the table

on the next page.

For encoders with pulse numbers deviating from those given in the table,
or for ball screus with different lead values,the adaption must be done

on the machine (e.g. through a gear).

* only for version 3,starting with software edition 03



( o |
( (
Linear axis Rotary axis

Interpolator -3
unit 0.5 ym 0.5x 10~ o
Factor

(Machine datum) 1/2 1/2 ! 1 2 2 1 2 1 2
Resolution 0.25m [0.25m |0.5m  |05pm | 1ym 1ym 0.50m [tum |0.5m [1 x 1077 ©
Pulse valuation of pos.con- 3

trol (”lgd‘i“‘lse is 0.25um/p |0.25um/p |0.5um/p |0.5um/p [tum/p  |tm/p | 0.5um/p | 1um/p|0,Spm/p| 1107 o/p
Pulse valuation acc.td 3
pulse shaper circuit |1m/p ym/p 2um/p 2um/p 4ym/p 4ym/p 2um/p 4ym/p|2um/p | ax10”> °/P
Pulse shaper circuit |- - - - - - - 5-fold| 5-fold{ 5-fold
Encoder pulse nr./rev.

or

arid constant 200 2500 2000 2500 2000 {2500 5000 20pm | 20ym 18 000
Max. encoder frequency

per channel 100KHz 100KH2 100KkH2 100KH2 100KH2 100KH 25KHz1 12KHz | 25KH2

Feed screw lead mm |2 25 4 5 8 10 10 - - directly
Vmax. of axis,depen-

dent on encoder .16 6 12 12 240 244 12 30¢ 115 [30 000 */min
Electrical encoder

limit speed 3000 rpm |2400 rpm | 3000 rpm |2400 rpm|3000rpm |2400 rpm {1200 rpm |- - 83.3 rpm

* Travel velocity for rapid traverse = Umax axis, however, maximum 15 m/min
The factor (machine datum) is set axis-specifically

Rotary encoder for linear axes

6FC9 320-3C

I5poou] UOT3TS0d 8U3 4O UOT3087a5 ay3 Joj argel

er-L
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7.4.8

N403 through 406,bit 5 :

Position control Bit 5

system programing Use

Degrees 1 Rotary axis

mm or inch 0 Linear axis

With this bit,after 256 revolutions,the actual value is reset to @. L

With this bit,the rotary axis is recognized with degree programing.

Exclude the Axis in the Start Interlock

N403 through 406, bit 7: -starting with software edition 07 for 3T/M 0 & 2
-starting with software edition 03 for 3T/M 3

The start interlock for individual axes can be excluded,even if 407 bit 7

was not set.For instance,3M with only X and Y-axes; a short-circuit (dbuMﬂﬂy)

connector must be installed for the Z-axis.

If bit 7 of 405 is set and bit 7 of 407 is not set, only the X and Y-axes

must be brought to the reference point for interlock of NC stort.

Spindle with ROD Encoder

N407, bit B, gear range ratio:
(spindle actual value,2-fold)

Spindle actual value .
multiplied by Bit O _

2 1
1 0

In order to achieve higher spindle speed,it is possible to gear the ROD
encoder down (with a ratio of 2:1) to the spindle,in which case the
spindle actual value must be multiplied by 2.The meximum allowed spindle

speed can thereby be doubled (to max. 9999 min'1).

\—/
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Limit values for the ROD encoder (ROD 426): max. 100 kHz,corresponding to
6000 min=1 (rpm).

N407,bit 13 (sign change for spindle actual value)
Positive partial actual Bit 1
value is calculated

Negative 1

Positive 0

The measured spindle actual value takes into account the sign change.

N407,bit 2: (pulse coder installed)
Installed pulse coder Bit 2
yes 1
no 0

This bit activates the hardware monitor of the.spindle encoder (alarm 224),

and the display of the spindle actual value.

7.4.9 Speed in 0.1 rpm, N407 Bit 3

The spindle speed is programed 10-fold.

Example: for 99 rpm = 5990 programed.

The speed is displayed correctly (99 rpm).

The maximum speed when this bit is set,is 999.9 rpm.
Only for 3T/M 3,starting with software edition 02.

7.4.10 Reference_Point

(NC-start release without reference point)
N407, bit 7:

Machine does not have a Bit 7
reference point 1
yes 1
no 0

If bit 7 is not set,the reference points of all axes must be approached
after the control is switched on,because otherwise the NC-start will be
inhibited in the MDA and AUT operating modes (alarm 351).Also see section
11.4.7 .
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7.4.11 Auxiliary Function Output

N408, bit O and 1:

(Auxiliary function output during sequence number search)

Auxiliary function output Bit
during SNS 0
None 0 O
After NC-start o 1
During SNS 1 0

According to machine manufacturers, the output of the auxiliary function
must be determined during sequence number search; also see the interface

description for system 3,section 3.5 .

N4DB, bit 2:

(Auxiliary function output prior to travel)

Auxiliary function output Bit 2
Before movement 1
During the movement 0

According to the machine manufacturers, it must be determined whether the

auxiliary function output occurs before or during the travel of the axis.

7.4.12 Evaluation of the Programed Data with S-analog

N408, bit 3:
(Short-circuit for S-input data)

Evaluation of programed .

- - Bit 3
speed and direction
Internally in NC 1
Through interface control 0

The two possibilities are explained in detail in the interface 'descrip-

tion system 3,section 3.9.1 .
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When bit 3 = 1,the NC interprets the programed spindle speed,respectively
surface velocity and MO3, MO4, MO5 internally, and outputs it as analogue
spindle speed command value.Overwriting via the interface for S and direc-
tion is possible through the "External Data Input".The overuritten values
are active until "RESET" or end of the program; during this interval,the

programed data are suppressed.

The programed S-values are always processed by the PC,even when bit 3 = 1,
if the FB21 and FB22 function blocks of the PC are active; this is des-
cribed in the following paragraph for bit 3 = 0.

When bit 3 = 0, the interface control will decode the BCD data outputted

by the NC,and will return them via the "External Data Input" to the NC.The
intétface control can thereby modify the data for special functions such as
gear change and chip bé%king.The NC internal processing of programed data

for the spindle is inactive.

Position Control Feed-back and Input System, Metric/Inch

N408, bit 4 (position control system), bit 6 (reset state of input system)
N408 bit 5 must always be set to f.
These machine data bits become active only after PORESET.

Option B41 is required for cases where bits 4 and 6 are not equal.

N408, bit 4:

(Position control system installed on the machine)

Position control system Bit 4 Units
Inch 1 3« 1074 in
Metric 0 %+ 107° mm

N408, bit 6:
(Reset state of the input system)

Reset state of input

system Bit 6 Units

Inch € G70 1 1+ 1074 in
Metric 2671 0 1« 103 mm

For operation and programing,the relationship of different machine data
on certain units must be taken into consideration.
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The following machine data are dependent on bit 4 (position control system):

N100...103 N170...173 N220...223
N110...113 N180...183 N352
N150...153 N190...193 N385
N160...163 N210...213

The following display values depend on bit 4 :
800 - 801
810 - 813
830 - B33
840 - B44

The following machine data depend on bit 4 (input system) :

N120...123 N350 N356
N130...133 N351 N371...375
N200...203 N355

Also dependent on bit 6 (input system),but not on programed G70/G71 :
Actual value display,
Zero offset (1st.through 4th. and external),
Surface velocity G96,
Feed rate G94,95 ,
Todl of fset,

Incrementing - increments,

The programed zero offset G59 depends on G70 or G71; the content of the

setting datum is processed according to the input system.

jt*§.4.14 No Deceleration at Limit Switch

(Quick-stop at the software limit switch)
N40B, bit 7:

Digital velocity Bit 7
command value

0 1
Deceleration ramp 0

(for effects,see the next page)



Bit 7=1 (without deceleration) Bit 7=p (with deceleration)
4 ’ vi
Digital v X
velocity i
command i)
value PN
\
\
R
-
AlB E ¢
= |
/| v
Actual ;
velocity :
~ - é —a
S 8 ¢ ol ¢
F
A Actual value counter content = position value of software limit switch
B Start-point of deceleration
C Stop=-point without deceleration
D Stop-point with deceleration
E Position value of the software limit switch
(N160...163 and N170...173)
F Following error (dependent on Kv and v)
R Computer timing (actual value up-date time)
0 Overrun
— If the actual value counter shows the same value as the position value of the
software limit switch (point A),due to the computer timing R (actual value
up-date time),at low deceleration at point B :
S - When the bit is set, the digital velocity command value B is outputted,
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and only the following error A is eliminated.The overrun 0 (E - C) re-
sults from the computer timing R; it can be practically @, or it can be -
negligeably small (see the note for the worst case value,on next page).

- When the bit is not set,the digital velocity command value is brought
to B according to a ramp function.The overrun (E - D) results from the
computer timing R and from the value for acceleration and decelaration
set under N120...123.
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The overrun portion caused by the computer timing is negligeably small,

especially relative to the total deceleration distance.

Note:

The distance that can be traveled between actual value scannings is

negligeably small; in the worst case, the maximum distance can be at
10 ms up~-date time,and axis velocities from 15 m/min:2.5 mm,and from

1 m/min: 167 pm.

Tool Length Compensation for:Non-programed Axis___(Only for 3T)

N409, bit 0 (only for 3T) :

Length compensation can be executed even for axes which are not programed.

Length compensation for .
. Bit O
non-programed axis
yes
no 0

If the bit is set,then during the selection, cancellation, or offset
number changes,even if one axis is not programed,the tool length compen-
sation will be executed for it as well (see the programing instructions
for 37, section 4.2.1 ).

\—I



S—

7.4.17

7-51

Diameter Programing (only for 3T)

N4D9, bit 2:

(Diameter programing of X-axis with G90)

Distance X programed in: Bit 2
Diameter
Radius 0

7.4.18

7.4.19

7.4.20

7.4.21

The bit should be set according to the end-user's specifications.

PC Present

N409, bit 3:
The bit must be set if an integrated PC is present.If this bit is set,

N409 bit 7 must also be set simultaneously.

Handwheel Present

N4D9, bit 4:

The bit must be set if a handwheel is present.

Feed Rate not on the Contour

N409, bit 5:

For radii,if this bit is set,the programed feed rate is maintained in

respect to the tool nose or cutter radius (and not in respect to the
part contour,in order to prevent inadmissable feed rate changes when the
radii are too small).This may be used on lathes,uhere small radii are

often programed,and where the cutter radius is relatively large.

Option_2nd. Input/Output Board

N409, bit 6:

When a second I/0 board is present,this bit must be set.If bit 6 is not
set,the S-values will be outputted in two seguences (10° and 10%, then
10" and 10°).

This bit ought to be set only for version 1.
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NC_- _PC_Interface_Activation
N409, bit 7: _
This machine datum activates the interface.If the bit is set,interface
signals can be transferred.Attention should be given to the fact that an
interface be present,and that machine datum N409 bit 3 be properly set.
The operating modes are activated with the mode selector switch only if
this bit is set.This is a prerequisite for the down-loading of the
machine data tape.

~
Key Suwitch Active for Some Operating Modes _
N410, bit 0 - 7: -
(according to customer's request)
The appropriate function is interlocked with the key switch when the
corresponding bit is set.The following functions can be interlocked:

Bit #| Function System 3 Operating Ins-
tructions (section with
explanations)

0 Superimposing 7

1 Sequence number search 7.2

2 Dry run 1.7

3 Part program editing *) 7.4

4 TO-data, incremental input 8 T~
5 TO-data, absolute input 8

6 Z0-data (Z0, SE) 8, & 9.3

7 DATA-start in MDA 4.2 & 4.3 —~

*) and cancel
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7.4.24 1/0 Interface V24 (RS 232 C)

N411 and N412, bits 0 through 7:
(Baud rate and coding of the input and output device)

This specifies the designation of the input and output devices.

N411 indicates the input,and N412 indicates the output of device connected
to board 03 100,connector X103.The interface can be operated as V24
(RS 232 C) or as 20 mA full duplex interface; N416 bit O must thereby

aluays be set .

See section 2 for the meaning of the B8 bits.

.7.4.25 EIA _code_for € Sign (R)

N413, bits 0 through 7:

The EIA code contains no @ sign,it therefore becomes necessary to se-
lect a function key to represent the @ key.This tape bit pattern must
be set here.

7.4.25 Name of Main Axis Associated with the 4th. Axis (B)

Bit Name
4 0
0 0 X
o 1 Y
1 0 Z
7.4.25 DC_Control Character_ Without Parity (C)

Versions 0 and 2,starting with software edition 06
Version 3 ,starting with software edition 02

If the bit is set to 0, the DC signals are sent with parity.



7-54

7.4.26 Dption Bits
The following bits must be set for the 3T :
Bit
7 6 5 4 3 2 1 0

N415 1 X 1 X 1 X 1 X

N416 X X X 1 1 1

The following bits must be set for the 3M :

Bit
~—
7 6 5 4 3 2 1 0

N415 1 X X X 1 X X X _

N416 X X X 1 1 1
-

X Individual bits are set according to start-up instructions and data

sheet of the control (check list in section 1.1)

N415, bit 1: Thread and feed per revolution (only 3T) contained in the
basic control.Bit 1 must be set to "1".A spindle encoder
must,of course,be present.

N415, bit 3: Teach-in, playback and MDA (see operating instructions, sec-
tion 4) are contained in the basic control.Bit 3 must be
set to ™",

N415, bit 5: Analogue spindle speed (only for 3T).For the 3T,bit 5 must
be set to "1",and bit 1 of 415 must also thereby be set to
"1".

N415, bit 7: Tool nose radius compensation for 3T,respectively cutter ra-
dius compensation for 3M, is contained in the basic control.

Bit 7 must be set to "1".
g

N416, bit 0: V24 interface (RS 232 C) on X103 connector of CPU 03100 for
the devices described in section (contained in the basic
control).

N416, bit 1: Cycles for turning,respectively drilling operations,accor- y
ding to the programing instructions,section 7.The cycle pro- \'
grams are stored in the RAM memory of the control (basic).

N416, bit 2: Alarm texts additional to the coded displays are contained

in the basic control version.

~—
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7.4.27

7.4.28

7.4.29

7-55

Actual Values of X-axis at 3T, Displayed in Diameter

N416, bit 6:
When the bit is set,the actual values for 3T are diplayed in diameter.
N408 bit 2 must,however,be set.

Versions O and 2, starting with software edition 06

Version 3, starting with software edition 02.

Block_End with Carriage Return and Line Feed

N416, bit 7:

The program output is normally with LF,CR,CR.

An output of CR LF is necessary for DNC operation.
CR LF is the output if the bit is set.

N417, bit O:

7.4.30

7.4.31

The bit may not be set when position control board 03320-03323 is used.

10V

1 VELO = 5048

The bit must be set when position control boards 03325 and 03350 are used.
0V .

1 VELO = 8197

The following machine data must be checked in conjunction with this :
Nr. 140-143, nr. 354/nr. 230-233
Versions 0 and 2,starting with software edition 06

Version 3, starting with software edition 02

Wear Input in Diameter

N417, bit 2:

Only 3T and X-axis. _

The incremental input value is divided by 2 before it is entered into
the tool offset memory.

Versions 0 and 2, starting with software edition 06

Version 3, starting with software edition 02

Spindle Override Active_in Threading

N417, bit 3:

If the bit is set,the spindle override will be active even if G33 or G63
is programmed .

Versions 0 and 2 starting with software edition 06

Version 3, starting with software edition 02



7-56

7.4.32 Deceleration to the Velocity of the Next Block

7.4.33

7.4.34

N417, bit 4:
The velocity is changed to that programed for the next block,according

to the deceleration ramp at contouring (G6k4).

Block N

I
\! Block N+1 Ro)

-
3

Bit =0 —— ===
Bit = 1 —_—
Wood work applications
Versions 0 and 2, starting with software edition 06

Version 3, starting with software edition 02

Test Bits

N418, bits 0 through 7:
Since some bits are used for test purposes,these machine data bits must
be set to B.

N419, bits O through 7: -
If the timing sequence of the NC software is interrupted (e.g. the NC

cannot access because of the access of the PG 670),these bits are set to

"1".

The bits can be reset only through PORESET.



8.1
8.2
8.3
8.4
8.5
8.6
8.7

8.1

8-1

Interface Test

Content

Signal Display

Pin-out of Input and Outout Connectors

Code Tables

Data of the Signal Transmission (External Data Input)

Coupling of the Machine Control Panel to the PC

Possibility of Connecting Additional Operating Functions

Interface Adapter Connector and Adapter, Position Control Diagnostic
Connector

Note:

For measuring and separation adapters,see section 9.13 .

Signal Display

The interface test is used during malfunctions, to find out whether the cause
lies inside or outside the SINUMERIC, and whether the VDI signals are proper-

ly connected.

Important: The output stages are not checked for the output signals of the
digitalinput/output board 03 400.When in doubt, the corresponding connector
pin should be checked with a measuring device or a diagnostic program.

f t -
lgerface Tes Procedure Operating mode selector switch,except in

DO/DI, with the mode key to page

test <9 .

Select TEST <:B TEST

The input and output :
signals are selected ’ .. v
with the page key

to Nr. 7 - Nr. 11

The signals are produced in the same signal form in which they can be found
in the integrated PC interface.The name designation for the signals is adap-
ted to the PC interface.



Page,
e.g. TEST @ Nr. 7 Byte 0 -3 . i
Slgnal Bits
. o Byte 16 b2210
7 j:h 110(1{0j110}11}0 l1 110]110]1}0}1}{0
2 1]0]1101140]1]0 |3 110} 1]0]1j0j1{0
IINJP|UIT] |S|TI|{GINJAILIS
e.qg. TEST Nr. 10 Byte 0 - 3
d <B Signal Bits
Nr Byte Byte 76 543 2 1 0
|1 0 0 1}011{0f1{0{1§0 [1 1/0§1§0]1§01110
2 110]110[1]0] 110 3 1]011]0(1}041]0

Note :

- Dutputs cannot be set with the interface test; this can only be done with

the engineering panel (operator panel and test board).

- The operating mode selector switch can only be tested for each individual

position,because the mode (display range) is changed with each switching.

- See section 2.8 for lists of the interface signals

~~



Pin Layout of the Input and Output Connectors

The connection is made separately for inputs and outputs,on a 50 pole

subminiature connector.

Cable: SINUMERIK standard cable 6FC9 340-2U.

Input connector X402, IN
Plug IN

Byte . Connector Pin
. consecutive
Bit

byte nrs.in

reference 7 6 5 5
to board) 312

oz
F—

16 {1514 13 ]12] 11 ] 10 9
25 |24 1 23 (2221120 ]| 19| 18
33 [32|31]30 |29 282726 hr—
81 140 (39|38 [37]36]35] 34 (looking at the

ho (48| 47 | 46 | 45| 44 | 43| 42 2?"2‘.55@23?&

00000000000000000
000000000000 00000
000000000000000000 —

5
o’

M &2 W N = O

Qutput connector X403, out

Plug OUT
Byte Connector Pin
(consec.byte P |
rs.in refe- Bit e o o
rence to the| 7 6 5 L} 3 2 1 0 s o o
board) e o :
e o o
P
0 161514 |13 {12 |11 (10| 9 e o o
[ J [ ®
1 25 |24 123 |22 |21 {20 |19 | 18 555
2 33 (32 (3130 (29 {28 |27 | 26 0 e 1
33
Pin nr.
P24 (+24V) 1 2 3from interface (looking at the
Mext (OV y ] . front plate
) 3 35 from interface of the board)




8.3 Code Tables

8.3.1 Operating Mode Selector Switch (Gray-coded) S15 (acc. to diagram 03720)

TEST Nr. 7 Byte O

Code Table
- Connec- Code Signal
Position tion Symbol D C B A Name
1 1 E;S 0 0o 0 1 DO
2 3 ]_
o 0 1 1 oI

| il e

4 7 T3 [0 0 1 0| Mo

5 o 9 i

6 11 [wlW] [+ o 1 o a0c

1 13 1 |10 1 ]

8 15 10 1 0 0 1

9 17 =1 100 1 0 0 O}F INC
10 19 1000 1 1 0O
11 21 10000 1 1 0 11]

(AN 1| MDI-PP

12 o 23 11?3 o 1 0
13 25 3' 0 1 0 0| MDI-SE-TE
14 27 Eiﬂ 0o 1 1 O AUT
15 29

——t )
16 31 1 1 1 0 REF

Software generated clear-functions (at switch-over):

*) : RESET (Clears all unbuffered controls and memories,except for block nr.,
actual value,and machine data memories,like at program end and

reset)

+) : CLPROAC (Clears "Program active" and "Feed hold")

Also,when switching over from MDA to AUT and vice versa : RESET -to prevent
interferences in the automatic program with TEACH-IN and PLAYBACK.(RESET

occurs only within program mode.)



8.3.2 Axis_Selector_Switch_S18 (only 3M, acc. to diagram 03720)
TEST nr. 7,byte 2
Code Table

Code

Position | Connection | Symbol B A

1 1 X 0 O

2 3 Y 0 1

. 3 5 yA 10

- 4 7 4 11

8.3.3 Feed Override Switch (Gray coded) $17 (acc. to diagram 03720)
TEST nr. 7, byte O
Code Table
Symbol Code

Position [Connection {Flya/% |D C B A
1 1 0 0o 0 0 O
2 3 1 0 0 0 1
3 5 2 0 0 1 1
~ = 4 7 y 0O 0 1 0
5 9 6 0 1 10
6 1M 8 0 1 1 1
7 13 10 0 1 0 1
= 8 15 20 [0 1 0 o
9 17 40 1 1 0 O
10 19 60 1 1 0 1
1M 21 70 1T 1 1 1
12 23 80 1 1 10
13 25 90 1 0 1 0
14 27 100 10 1 1
15 29 110 1 0 0 1
16 31 120 1 0 0 O




diagram 03720)

8 -6
8.3.4 -~ Spindle Override Switch (Gray coded) S16 (acc. to
TEST nr.7, byte 1
Code Table
Symbol Code
Position |Connection ng C B &
1 1 50 1 11
2 3 60 1 10
3 5 70 0 1 0
4 7 80 0 1 1
5 9 90 0 0 1
6 11 100 0 0 O
7 13 10 .11 0 O
8 15 120 1 0 1
8.3.5 Gear_ranges (Coded Input Signal)
TEST nr. B8, byte 4
Code Table
Gear {C | B] A
1 0 0
2 0 0 1
3 Jo} 110
4 0 1 1
3 1 0 0
6 1 0 1
7 1 1 0
8 1 1 1
it-Nf{ 7| 6 5

~—



7°8

(8°Z uoTjoas 8as) sanTen jndut wnwixew pue Butpoj
(3ndut ejep reu:aqka) UOTSSTWSUBI] TBUDTS JO ejeq

T 0 103 102 10! 100
Code Signal Code Signal Data word - BCD -~
Bit 43210 43210 7654 3210 7654 3210
Datum EDCBA EDCBA QPON MLKI1 HGFE DCBA
! ! 148
Function Axis ! Axis ! ; Maximum numerical value per decade
i |
Incremental X : 00001 X| ooo0oO1 £ 1 9 9 9 9
tool offset I I |
(additive calcu- 23 00010 Y, ooo01t1o L 7 9 9 9
lation, no memory | I I
of its own) | - zZ, 00011 + | 7 9 9
: - 4.] cot1oo0 7 9 9
| ! l
f y T
X o1001 X, 01001 + 7 9 9 9
Incremental ! ; = :
zero offset z:ololo Y, o1010 £ 7 9 9 9
(additive calcula- 1 | |
. . - 7
tion, absolute in | z | otot] 2 : ? ° 9
its own memory) ; - 4.: c11o00 + : ? 9 9 9
| 1
S U/min; m/min ' 11000 l 11000 9 9 9 9
i
F sm/min : 11001 : 11001 9 9 9 9.
% Program nr. : ttoto ; 11010 9 9 9 9
. . = t T ] T
PC alarm indica- ] 10000 1 10000 0 7 BIT ASC II- ; O { 7 BIT AsC II-
¢ tion ] 1 . Code : | Code
1 1 ! :
i
| i . ] .
Maximum value for tool offset and zero offset:
4+ 7.999 mm ; £0.7999" See interface descrip-
*) Only for version 3,starting with software edition 02 tion section 3.10

FB22 must have edition 02



8.5 Coupling of the Machine Control Panel 3M to the PC

"< ”<
Inputs Data bit
Byte-Adr. ? 6 5 N 3 2 | K l 0
Operating Mode Selector Switch Feed/Rapid Traverse 0verfide Switch
0 c (] A
. ? 6 s Y R TR | B
Key switch| Dry r Block Single Spindle override switch
y y run delete block SNS g ] v %
16 15 14 13 12 " 10 9
Rapid tradRapid tr.| Directional keys *) Axis:selgetor swt?)
Fide. '7s [oURETImROT T 2 2y
ri eactive sition ] A 20 19 1!\
Spinlde OFft Spindle lFeed HOLD {Feed. . | ™) CYCI? free free
N I 3 3 |START 30 29 | STARTg 2 26
free free free free free free free free
] a0 ! 3 38 » <% » n
free free free free free free free free
49 7] &7 4% 'H “ 3] @

*) for 3T: for the directional keys X+,X-,Z+,X-,and the handuwheel switch
X,see the interface description,section 4

1... 49 pin nubers of the 50-pole input connector

8.6 Machine Control Panel Connector Board with Option for Connection of

Additional Operating Functions

‘—_’:’ EEB’“K\.."'.T

x o i 4
S L S
;g I ‘!'4:1" ; =
$ 03631 s

26, 27 and 34 through 49 are free
Soldering points for the connection of additional functions of the machine

control panel.



8.7 Interface Adapter-connector and Adapter, Position Control Diagnostic

Connector

8.7.1 Interface Adapter-connector

The following separation adapters are available for test purposes for the

wires connected to the boards:

15-pole: Ident-Nr. 400 91 337
25-pole: Ident-Nr. 400 91 350
50-pole: Ident-Nr. 400 91 374

8.7.2 Interface Adapter

Interface adapter for output signals with switch, test jack,and switchable
LED per each output; in housing 220 x 130 x 50 mm®, with 50-pole connector
(male) ,and cable 0.4 mm long with 50-pole connector (female) for connec-
tion in between an output line of 03 400.

Device designation : 6FC9 330-0BA

Order number: Ident-Nr. 706 88 203

8.7.3 Position Control Diagnostic_Connector

This connector (designated MKDS in the System 8 diagnostic case, jumper
connector for the actual value) is used to test the control without connec-
ted position encoder,respectively in the absence of an axis.One connector
is required for each axis.

Order number : Ident-Nr. 400 91 279

This jumper connector can be produced in the following manner:

Sub-miniature connector, 15-pole, female (complete), order-nr. 6FC9 341-1EC.

Wiring: A *a B *B +5v

6
\ I EE i / as seen from the wiring
© o o o ¢ (back) side

10 11 12 13 14 15
Z *2Z M(0V)

Characterizes: System 3 & 8 MKDS

The connector and adapter can be ordered from :
SIEMENS AG, ZN Nirnberg-Werkstatt, Uﬁrzburger Strasse 121, 8510 Furth



9.1
9.2
9.3
9.4
8.5
9.6
9.7
9.8
5.9
9.10

Board Overview and Strappings

Generalities
CPU board 03100

EPROM Memory 03201/03202

RAM Memory 03210
Test Board 03220
Test Board 03221
RAM Memory 03260
Position Control
Position Control

Position Control

(Actual Value) 03315
(Actual Value) 03315
(Command Value) 03320

Position Control (Command Value) 03320/03323
03325
03340
Position Control 03350
Integrated EXE 03390/03395
1/0 Board 03400

Input Board 03410

Output Board 03421

1/0 Board 03450

Output Board 03460

Power Supply 03501/03502
Power Supply 03410

Operator Panel 03700
Operator Panel 03710
Machine Control Panel 03720
Operator Panel 03770
Operator Panel 03780

Couple Board 03800

Video Interface 03810

Video Interface 03811

List of Strappings of Input/Output Boards,According to the PC Program.

9.11
9.12
9.13
9.14
8.15
9.16
9.17
9.18
9.19
9.20
9.21
5.22
9.23
8.24
9.25
S.26
9.27
8.28
9.29
9.30
5.31

Position Control

Position Control



9.1

9-2

Generalities

Strappings do not have to be changed during start-up,except for the addres-
sing of 1/0 boards according to the user's program.When spare parts are de-
livered,it must be checked that the spare board strappings coincide with
the "fixed strappings",according to the service manual.The variable strap-
pings must coincide with the exchanged board according to the PC program.

The strappings are divided into the following categories :

- Fixed strappings
May not be changed

- Strappings according to the PC prdgram
The I/0 boards must be strapped by byte addresses,according to the PC

user's program.

- Variable strappings,
which can be :

Standard strappings Special strappings
(the control is shipped with (standard strappings modified
these) at start-up)

For strappings of the 6ES5 boards, see section 10.

For measurements on the boards or on the NC bus connector, it is strongly
recommended that adapter 548 187 9001.00AS (ES902-Adapter 96-pole) be used;
you should thereby be careful not to drop the board.(Bolt with thread M4)

Adapter Ident-nr. 706 77 558.

The following separation adapters are available for the testing of the
wires connected to the boards :

15-pole: Ident-nr. 400 91 337
25-pole: Ident-nr. 400 91 350
50-pole: Ident-nr. 400 91 374
The adapters are available from: .
Siemens AG, ZN NUrnberg Shop,
Wirzburger Strasse 121, 8510 Furth
also see section 8.7

Note: Remove the strapping sockets perpendicular to the board, in order to
avoid bending the pins; insert with care. The pin sequence of the
strapping socket as seen from the soldering side (note the marker
notch): '



9.2

9.2.1

9.2.2

9.2.3

9.2.4

CPU Board 03100

Fixed Strappings

Type Designation| Signal Closed/Open Remarks

Single jurper | R-S RDY | closed

" AN-AM Wait | "

" AP-AQ Wait 4 | " for operator parel

" M-N - open

" Ra%as Wait 3 5

" AC-AD wait 3 | "

" AE-AF Wait 2 "

" AG-AH Wait 2 "

" AK-AL Wait | "

" AR-AS Vaits | v

" AT-AU Wait 0 | "

" AV-AW Wait 0 "

Soldering pins | AV-AW Wait 0 |

Variable Strappings

Type Designationy Signal | Standard Special
NC active NC passive

Soldering pins | C-D M closed open

" E-F s12v | "

" G-H s12v | " "

" K-L M " "

" H-K TTY 3 | open closed

" C-F TTY 1 | * "

Test Socket P1
(factory test for the board)

Switches on the CPU

S51:

Reset state: lower position (no machine data inmput in inactive

state)

Data safety switch (toggle switch on front plate)

S3: Test board switch (push-pull switch on board)

Reset state: upper position (test board/engineering panel rou-

tine inactive)




9.3  EPROM Memory 03201

Fixed Strappings

Type Designation | Signel Closed/Open Remarks
Single jurper | wait 2 Wait 2 | closed

" Wait 0 Wait 0 | open

" Wait | Wait | "

" Wait 3 Wait 3 "o

" Wait &4 Wait & "

Remark: There

is no designation for the soldering pins on board 03200

Arrangement:
Fixed strapping% %|96)011pin coector
qiaqq, e o _F¥ 5. sssmsstisstssssassiascass:
J te Do . H
L4 11 ! : J :"‘: ] : ‘... : L] ‘.‘. ::. * I 1T .. :. — ..
{‘E . g:i-:gz s.' ag’. . ) ° ..q.: * ..;T a ‘:i
Sam ° Sen :t ) * Ry * +* B, :'u-.:ooo- 0 e e (0’ agey ¢ ™
EPROM Memory 03202
Replaces type 03201
Fixed strappings:
Type Designation) Signal| Closed/Open| Remarks
Strapping 1-8 closed Adr. 17
X1 2-7 " Adr. 18
B 3-6 " Adr. 19
. 3 4-5 open free
Single jumper | W! | wait 1 [c10sed
" wo Wait 0 jopen
" w2 Wait 2 v
" w3 Wait 3 "
" Wi Wait &4 "




9.4

9.5

9.6

RAM Memory 03210

Fixed Strappings:

Type Designationl Signals [Closed/Open |Remarks
Simle juwper | BRI [RVCC RAM 0 |closed

" BO + 5V open

% 2V Wwait 2 closed
Test Board 03220
Fixed Strappings:
Type Designation Signals }Closed/Open Remarks
Single jurper | W3 Wait 2 closed

" W1,W2,W4,WSW0,1,3,4 open
Test Board 03221
Replaces type 03220
Fixed Strappings:
Type Pesignation| Signal Closed/Open | Remarks
S. ] . 516 open Adl’. 16
" S17 " Adr. 17
" S18 closed Adr. 18
" S19 " Adr. 19
Sjrgle J|' per w3 closed Wait 2
" Wi open Wait 0
" w2 " Wait |
" w4 " Wait 3
" w5 4 Wait &




9.7

9.8

RAM Memory 03260

Replaces type 03210
Fixed strappings:

Type Designation Signals |[Closed/Open | Remarks
ptrapping sockel] |- )6 Open Adr. 16
X1 2-15 M Adr. 17
3-14 Adr. 18
4-13 closed Adr. 19
5-12 w3 open Wait 3
6-11 w2 " Wait 2
7-10 wi closed Wait |}
8-9 WO open WVait 0
Rirgle jurper w4 \ 77 open Wait 4
Position Control Loop (Actual Value) 03310 [03311
Fixed Strappings:
Type Designation Signal Closed/Open | Remarks
Strapping socket} 1-16 open Adr. 0
X5 2-15 " Adr. 10
3-14 " Adr. 6
4-13 . Adr. 9
5-12 " Adr. 7
6-11 closed Adr. 19
7-10 " Adr. 8
8-9 open Adr. 5
Strapping sockel] 1-16 open Adr. 18
X6 2-15 " Adr. 11
BVale 3-14 " Adr. 17
;E?,: 4-13 " Adr, 12
-lo o 5-12 " Adr. 16
E— vé 6-11 closed Adr. 13
7-11 " Adr. 15
8-9 ¥ Adr. 14
Single jurper | P-R SCLKSM open 5 MHz

\—/

~

~—



Fixed strappings

Type Designation Signals Closed/Open| Remarks
Single jumer |wo Wait 0 open

" wi Wait | closed

" w2 Wait 2 open

Single jutper  c.p open 3310 A

" C-D closed 33108

Remark: If there are more than 3 position actual values,board
03310 B is sandwiched to board 03310 A.Both boards have

the same strapping,except for pins C-D.

Variable strappings

Type Designationy Signals Standard, Special,
‘ Position actipos.act.val.assy
val.diff.input {metrical inputs
Strepping socket | 1-16 *DMA closed open
X1 und X2 2-15 *DMB " "
"Standard St.|3-14 *DM2Z " "
- s 4-13 IDMA " closed
- . 5-12 IDMB " "
b - 6-11 DMA open "
B o 7-10 DMB " "
8-9 DMC " "
Special St.
(not used)
td
L]
1
{ ]
2
s




9.9

9.9.1

9.9.2

Position Control Loop 03315

Fixed Strappings

Type Pesignation] Signal Closed/Open | Remarks
Single jusper [S3 SFBG! open Addresses
" St SFBG2 " "
Single jumper |WSI open
" wsz "
" L=K Moyt=Mint "
Simgle juper |WI open Wait
" “2 " "
1 w3 closed *|"
" Wi open 2

* Connection W3 on the trace of the Pcb .

Fixed Strappings for EXE

Type *esignation Signal w/o Option |with Option
integrated [integrated
EXE EXE
Strapping socket | 1-14 - closed open
X3 - X-Achse |2-13 *SDMB " "
X1 - Y-Achse }3-12 SMDB " "
X2 - Z-Achse | 4-11 *SDMA " "
X4 - 4. Achse |5-10 SDMA " "
w/o Option 6-9 *SDMZ " "
- s 7-8 SMDZ ! "
L <}
~lo—l|Z
elo—ol2

with Option

(S AR NN
LY I

~—r



8.9.3 Variable Setting for Probes

Type Designation |Signal Standard Remarks

Soldering A-B/R32 A 1.5k B For other settings,
pins S T depending on probe

" C-D/R33 Opea output, see the secH
" £E-F ope tion on interface

9.10 Position Control (Command Value) 03320
Fixed Strappings

Type Desigmation |Signal Closéd/Open Remarks
On trace W1 Wait 1 Closed
Single jumper|AA-BB 5 MHz Open

Variable Strappings

(X1)
Position coder actual value strapping sockety see 9.11.2
Type Designation |Signal Standard Special
strappings strappings
Signal, Velocity Control
Ready
from drive not monitored
: Servo- '
Sgigerlng WX Ready Open Closed
P simulation

Test Points

Type Designation |Signal Remarks

Pin R,T,Vv,B,D CVS 1...5 {Command values axis 1...5
Pin Q,S,U,A,E (internal)|Enable axis 1...5

Pin L,M,P,F,G *SEEN 1...5]Control enable axis 1...5
Pin N *NC Ready |[NC-Ready simulation




8.1

911

8-10

Position Control (Command Value) 03322/03323

1 Actual value

S Command valu
12 BIT=-DAC 1V

Fixed Strappings

input
e outputs

10 v
ELD = 5078

applicable in conjunction with PC board 03310

Type Designation [Signal Closed/Open Remarks
Single jumper |AF-AE 1 Wait closed
" AD-AC 0 Wait open
" AH~AG 2 Wait "
" AAR-BB SCLKSM " 5 MHz
Strapping 1-16 closed Addr. 19
socket 2-15 open Addr. 10
X2 3-14 closed Addr. 8
4-13 open Addr. 9
E 5-12 " Addr. 5
P 6-11 " Addr. 6
= [7-10 " Addr. 7
8-9 " Addr. 3
Strapping 1-16 closed Addr. 13
socket 2-15 open Addr. 12
X2 3-14 closed Addr. 15
s 4=-13 i Addr. 14
. 5-12 open Addr. 17
. 6-11 " Addr. 16
. 7-10 " Addr. 18
8-9 " Addr. 11

g

~



~  9.11.2 Variable Strappings

9-10a

Type Designation | Signal Standard Special
strapping Posi-|strapping: Posi-
tion Coder Ac- |{tion Coder Actu-
tual value Dif¥|al value w/o In-
ferential Input{verting Input

( Asymetric
Signals)

Strapping 1-16 *DMA closed open

socket 2-15 *DMB " "

X1 3-14 *DmMZ " "

4-13 IDMA " closed

:

PP1ng 6-11 DMA open "
7-10 DMB " "
B-9 bmz M "

Special

strapping

(not used)

- 5
- L]
- |
> Din
- -
<ools
- Die
Type - Designation |Signal Standard Special
5ignal Velocity Control
Ready
from drive not monitored
. Servo
Sgigerlng PN Ready ppen closed
p1 Simulation
Test Points

Type Designation Signal Remarks

Pin T,4,2,D,G CVS 1...5 |Command values axis 1...5

" S,V,Y,C,F (internal) |Enable axis 1...5

n Q,R,U,E,L *3EN 1...5(Control enable axis 1...5

" X * NC-Ready [NC-REady simulation

Remark: PC board 03320 (replaced by the new layout 03322) can also be

used; strappings as pesr section 9.10




9.12 Position Control 03325

Replaced 03323

9.12.1

Fixed Strappings

9-11

Type Designation | Signal Closed/0Open Remarks
Single jumper | S1 S board open Address
" 52 S board open "
Single jumper |L-K M-EXT "

" R=-S M=-EXT "

" T-U ® oV closed

1 actual values input

5 command value outputs

14 BIT DAC, 1 VELO =

ULA IC

10 v
8192

applicable in conjunction with PC board 03315

Pc® track



fixed Strappings

9-12

Type Designation |Signal Closed/Open Remarks
Single jumper |WAA open Wait

" Wz " "

" W3 closed "

" Uua " 1"

Single jumper [W13 open -

" W14 " -
* Connection W3 is on the tracer

8.12.2 Variable Strappings - Command Value Output

Type Designation {Signal II'Ieaning Standard Special
Single jumper |W7 CVG1 1st. axis| closed see section
" w8 oV 1st. axis| " "Interface"
" W11 CVG2 2nd. axis| "

" W12 ov 2nd. axis| "

" W3 CVG3 3rd. axis| "

" W4 gv 3rd. axis| "

" wo CVG5 4th, axis| "

" W10 ov 4th, axis| "

" W1 CvGs 5th. axis| "

" W2 ov 5th, axis| "

" WS CVG6 reserved | "

" w6 OV  |reserved | "

Note:

soldered when delivered by the manufacturer.

9.12.3 Variable Strappings Servo-Ready-Simulation

There are no soldering pins for these jumpers, also,they are not

Hype Designation |Signal Standard I Special
Signal, Velocity Control
Ready
from drive not monitored
Soldering pins |P-N open closed
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9.12.4 Variable Strappings for Probe

No function

9.12.5 Settings for Command Value Output

Type Designation |Meaning Standard Special
Setting Setting

Soldering pin |A-B/C33 Com.val.1 |[open see section

" R-B/C49 oo 2 gn "Interface"

" A-B/C19 oo 3 chopter 8

" A_B/C41 n" " 4 "

n A-B/C? " " 5 "

" R-B/C27 reserve o

Socldering pin |A-B/R26 Com.val.1 A58 see section

" A-B/R36 woonoo2 " "Interface"

" A-B/R16 wonw 3 cha(ﬁgr &

n A-B/R31 " " 4 v

" A-B/R11 " " 5 1]

" A-B/R21 reserve "

9.13 Position Control 03340

This board was shipped in low guantities.

Characteristics of version A: 3 command values, 3 actual values,

Probe input for 3T and 3M with 3 axes, one PCB.

Version B: 2 command values, 2 actual values, for 3M with more than 3 axes.
Version A or B: 12 BIT DAC,ULA component, no integrated EXE, command value

output as 03320; actual value - only differential input.

Type Designation {Signal Closed/Open Remarks
Single jumper |[C D open
" K H + 5V "
Single jumper Lo JPN Ground
M

Single jumper |[S1 Board- open version A
" 51 Select closed version B
Strapping 1-16 open Address
socket 2-15 closed

- ]

: 3-14 "
S3 > E 4=13 "

- s |5-12 open

LA |6-11 "

sl=0j* |7-10 "

8-9 closed

-
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Type Designation {Signal 'Closed/Open Remarks
Strapping 1-16 open address
socket 2-15 "
54 3-14 "
- 4-13 "
- 5-12 closed
. 6-11 open
® 7-10 "
8-9 "
Variable Setting for Probe
Type Designation |Signal Standard
Soldering pins| A-B R46 Gther settings,
" A-B R47 dependent on
. open probe output
Wire X347.1--F closed .
See section
" X347,5=--0V "Interface"
9.14 Position Control 03350
Replaced 03310/03323
9.14.1 Fixed Strappings
Type Designation |Signal Closed/0Open Remarks
Single jumper | S1 - open
" 52 o 1"
Single jumper | S3 SPBC1 open address
" 5S4 SPCB2 " "
Single jumper | L-K M-EXT open
" R-S M-EXT n *
" V=u M-EXT open
" T-U oV closed *
Single jumper | W7 open Wait
" : e "
" w9 closed *
n W 10 open

* Connection W9..is on trace
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9.14.2 Fixec Strappings for EXE

Type Designation | Signal ?Etég;agég EXE ?Eti;:azéghEXE
Strapping 1-16 - closed open
socket 2-15 - " ]
X1:Z-axis 3-14 *SpMB " "
X3:X=-axis 4-13 sSDMB " "
w/o : 5-12 *SDMA " n
op- e | 6-11 SDMA " "
tion 5 7-10 *SDMZ u i

i} 8-9 sSpMz " "
with
op-
tion

Strapping socket X2 for spindle,always without integrated EXE.

9.14.3 Variable Settings for Probes (see section 9.9.3)

9.14.4 Variable Strapping for Servo-Ready-Simulation (see section 9.12.3)

9,14.5 Variable Strappings - Command Value Output

Command Value

axis

Type Designation | Signal Meaning Standard |Special
Single jumper | W1 CVG1 1st. axis closed |see the
" W2 ov 1st. axis " "Inter-
" W3 CVG2 2nd. axis " face"

" W4 oV 2nd. axis " section
" W5 CVG3 -3rd. axis "

" Wweé oV 3rd. "

Note: There are no soldering pins for these jumpers; also,they are not

soldered when delivered by the manufacturer.
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9.14.6 Settings for Command Value Output

9.15
9.16
N
9.16a

Command

Value

Type Designation Meaning Standard Special
Soldering pins| A-B/C18 Comm. value 1 open see sec-

" A-B/C19 Comm. value 2 |" tion

" A-B/C35 Comm. value 3 " "Interface"
Soldering pins| A-B/R21 see sec-

" A-B/R22 tion

" AR-B/R23 "Interface'

Intégrated EXE,

03380, DB3395

These boards are

assembled on the position control boards 03315 and

03350.They are optional boards.

No changes may be executed on these boards.

1/0 Board 03400

Fixed strappings

Strapping socket

Versions 2 and 3

for basic version D¢

X1 without jumper.

. . Signal/ : . Strappings acc.
Type Designation Meaning Fixed strappings to PC Program
Strapping 1=-16 Address - b
socket 2-15 " - X
X1 3-14 " - X
ce o 4-13 " open -
7o oa 5-12 free " -
: : 6-11 " n -
® 7-10 " " -
8-9 " " -
* see section 9.30
Link Address
1/0 Board 03 407 designation Byte value
Address coding socket St: WA 4 ; 8
A C WA 5 ! 16
I l WA 6 ] 32
B D WA 7 ' 64




9.17 Input Board

03410
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Type

Designation

Signal/
Meaning

Fixed strappings

Strappings atc.
to PC Program *

Strapping
socket X1

w/o effect

Strapping
X2

0200000000
[ Y XD

8498 vCLR

1-16
2-15
314
4-13
5-12
6-11
7-10
8-9

Address

"
L]
"
"
"

free

open

"
"

Single jumper

MEXT
MEXT

closed

9.18 OQOutput Board 03421

Type

Designation

Signal/
Meaning

Fixed strappings

Strappings acc.
to PC Program *

Strapping
socket X1

20000000
(E Y Y XXX

(AR A RA RN

1-16
2-15
3-14
4-13
5-12
6-11
7-10
8-9

Address

X

X

open
n
"
1

"

Single jumper

"
"
"
n

"

S
52
B1
B2

MEXT
MouT

open

closed
n

"

open

"

~
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/0 Board 03450
Type Designation g;gziié Fixed strappings i;rsgpg;g;rzzc;
Strapping w/o effect |- -
socket X1
Strapping 1-16 Address closed -
socket 2-15 n " -
X2 3-14 Y open/closed ** |-
- 4-13 " open -
- ** 0 5=12 " - X
E 6-11 " - X
. 7-10 " - X
8-9 " - X
Single jumper | A-B MEXT open -
" D-C Address 1 -
L] D_E L L -

** Closed on versiocns AA and AB

*

Open on version AC

see section 9.31



9.20 Output Board 03461
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Type Designation aiggiig Fixed strapping izrggpg?ggrzgc;
Strapping w/o effect |- -
socket $S1
Strapping 52 Address - X
socket 50 53 ! - X
S4 " - X
S5 " - X
- S6 " - x
E ** 1 57 " open -
- S8 " closed/open ** |-
y s9 " closed -
Single jumper | S18 w/o effect |- -
n S‘l g " " - -

** Closed on versions AA and AB

*

Open on version AC

see section 9.31
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9.22

9.23
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Power Supply 03500 (Type designation 6EV3 054...)

Fixed strapping for 03502

Type Designation | Closed/Open | Remarks )

Strapping 1=-16 closed Clear

socket 2-15 " Under voltage +24 \

X1 3-14 " Under voltage + 5 V
4-13 " Under voltage + 15 V
5-12 " Under voltage + 15 V
6-11 " Under voltage - 15 V
7-10 n ¥oltage monitor
8-9 " Collective sigrals

Single jumper | S-T closed Thyristor (over voltage 5 V)

" Z-Y D Battery voltage

" ZA-ZB i + 15 V monitor

" 2C-7D " - 15 V monitor

" VALYV " VCC RAM

" X6 2) " Monitor

" ZG~ZH " Current limit

1) In power supply 501, designation U-V

2) This jumper is not present in power supply 501

X2 and X3 are sockets for fadlory tests.

Pouer‘Supply 03510

No strappings

Operator Panel 03700 (only basic versions 0 and 2)

Fixed strappings

Type Designation| Closed/Open| Remarks

Pin DA-DB 01553;0 Tegt Jjumper ca. 10m0Ohm
" EA-EB - 0.1 pF

" LA-LB closed 5 V load separation




9-20

9.24 Operator Panel 03710 (Versions 0 and 2)

No jumpers

9.25 Machine Control Panel 03720

No jumpers

9.26 Operator Panel 03770 (only Version 3) : Keyboard PCB

9.27 Operator Panel 03780 (Version 3) : Interface PCB
Fixed strapping

Single jumper A-B,closed

9.28 Couple Board 03800 A

Fixed strappings

Type Designation | Signal Closed/Open Remarks
Strapping 1-16 open Test point
socket P1 2-15 " Test jumper
3-14 closed for extension
: 4-13 open unit
- 5-12 "
- 6-11 n
® 7-10 "
8-9 "
Variable strappings
vesionation [signal]  SerdEe | Torectel P
NC faults
Single jumper |A-B closed open
" C-B open tlosed




-

9.29 Video Interface 03810 (only Version 3)

Fixed strappings

9-21

Type Designation| Signal Closed/Open Remarks
Strapping 19 open address
socket $1 18 closed "
17 n 1"
16 open "
15 closed "
14 n "
1 3 " "
12 " "
Single jumper (W1 open ~ Screen Type
" W2 closed "
" u3 " "
" A-B open
" C.D "
9.30 Video Interface 03811 (Version 3)
Replacing type 03810
Fixed strappings
Type Designation| Signal Closed/Open Remarks
Strapping 12 open address 12
socket 52 13 " " 13
14 " " 14
15 " " 15
16 closed n 16
17 open ] 17
18 " " 18
19 closed " 19
Single jumper |A B open Hardware
" CD " designation
" EF " Ground shield
" KL closed Screen blanking
" MmN open " "
:-". 51 VABS 3—0 Operating mode
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9.31 List of Strapping Possibilities (Addressing) of the
I1/0 Boards according to the PC Program

The boards can be plugged randomly into the frame.

Fach board is ¢rapped for an address range.

Byre 03400 03410 | 03421 [ 03421 03450 *
481 240 96 I 48 0 481 321 3290
Adr | (6Bytes) (3 Bytes) , I(2x§ Byte_;) (2_"3 By}es) (2x3Bytes) (48ytes) (4 9}"?9,

U]

I

N

WWRNNRNNNN NN = - -2 — = —
LEBRYROE UN-do®mIYoy ndrwNnZpo¥Pw®R®~NOUnAwWwN O]

>
/
* 7 — |
M
b [ 1 gl CiET oLl
| pLL
i ] [
] %//// W)
o [ M iﬂl_"_] ol
T 74 , /%_ @L
; /”/' LIl L]
| ﬂ[ o alWg]

* On boards with edition AC,jumper 3-14 is omitted
** On boards with edition AC,jumper 8-11 is omitted



9-23

03400 03410 03421 03421 03450 » 03460 ~~
e | Erien Boyien_foso men Joet omen) omsacnen] adiien s o)
Adr ytes ytes x6 Bytes) [(2x3 Bytes)| (2x3Bytes es ytes ytes
SIS ST N 01 0 3 2% EZ'.’:%?ZZZ' 58
EEREREY NARERRYT MR _u/ RS e PARAY RS X3
32
33 >l L > 2.l
” i 7 L)
| _ —
2 ///f — S
37 ////7/ |
s e i
40 . y b
a | pIL S|
pe L[l
44 .
a5 b |
a6 | =
pu iy
w | b P
3 i b L0
: T |
o 1 i}
21 B K]
e NN}
o |
6 | i -
s IR | P

Addresses always locked

Addresses may be used on other boards

B

® On boards with edition AC,jumper 3-14 is omitted
** On boards with edition AC,jumper B8-11 is omitted
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10-2

~—
Prerequisites
~ Hardware:
The CPU hardware of the NC,as well as the operator panel with its key
board and display unit,must be functional.Test board 03220 must also
be connected.
- Sof'tware:
The engineering panel software must be plugged into the test board.
From the system program,EPROMs 31 and 32 at least,must be present on the
03200 EPROM board.
-
- Versions 0 and 2,respectively version 3,have different EPROMs for the
engineering panel.
-~
- The PC diagnosis program for version 3 also contains the normal en-
gineering panel program. —
-
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10.2 Test Board 03220

10.2.1 Construction

The board contains the system and working memory for the engineering
panel.The EPROM memory range for test engineering panel programs contains
20 k words.The engineering panel program program,however,only uses 2 EPROM
for PROM locations 71 and 72.The RAM range is 2 k words.

The board also contains the wait-state-generator,break point register,com-
parator circuit,address decoder,one LED,three push-buttons,and two swit-

ches.

03220 Indicator light

Break Push-buttons
aktive

N O
P

Slide switch

Devug

Orogn.

Explanations on next page



10.2.3

10.3

10.3.1

10.3.2

- 10-4

Designatiopn_of Switches_and_LED

LED: The LED lights up when the circuit of the test board is waiting

for a break point. -

Break push-button active: An already set break point is reactivated.

NMI push-button: Direct release of the break point; jump into the engi-
neering panel program (NMI = NON MASKABLE INTERRUPT ,
high priority interrupt).

Push-button Rdy: Ready Simulation. If the CPU stops because false addres-
ses have been entered,it can be started again by pressing
"N" and the Rdy push-button.

Debug switch: Switch in lower position, jump into the engineering panel

program.

Diagnostics switch: Switch in the lower position, jump into the PC diag- -

nosis program (only for version 3).

States

Normal NC Operation

Switch S3 on the CPU is in upper position,the test board is not scanned.

This operating mode must be used in normal operation.

Deactivated Engineering Panel Program

Switch 53 on CPU 03100 in lower position, debug switch in upper position.
The engineering panel program does not scan the operator panel under these
conditions.The control jumps into this state after PORESET (power clear).
When a break point is reached or if the NMI button is activated,the control
jumps into engineering panel program hold-state.One can return from hold-
state into the system program with G LF.If switch 53 is in lower position
but the test board is not connected,the CPU goes into a stop loop and the
red LED on the CPU lights up.
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Remark: In this state, in the data input operating mode, after the start-
key "Control in Action" has been activated,read data type such as TE,%,

etc, are not displayed.

10.3.3 Activated Engineering Panel Program

Switches S3 and Debug in lower position.The jump into this program can be
made by pushing the debug switch into lower position after PORESET, or by
activating G LF during engineering panel program hold-state.In this state,
both system and engineering panel programs are running.The operator panel
has available only keys for the engineering panel program.The remaining 18
characters of the lowest line are scanned by the engineering panel program
in the display.STEP-instructions, all registers display,and register chan-

ges are not possible.

10.3.4 Engineering Panel Program - Hold-state

Switches 53 and Debug in lower position. The jump into this hold-state can
be made by pushing the debug switch into lower position before PORESET or
. during the triggering of a break point.A jump to hold-state occurs during
the triggering of a break point, even if the debug switch is in upper po-
sition.
The system program is inactive during hold-state; only the engineering
panel program runs.This is indicated on the operator panel through the
" "Program runs" LED.The complete display and operator panel are available
for the engineering panel program.
EPROMs 31 and 32 from the system software must be present on the 03200 PC
board.
In this operating mode,signal "NC Rdy",and thus alsc ready 1 and 2,are

revoked.

10.4 Functions

- Display and change memory contents (changes in RAM range only)
- Display and change register contents

- Set break points (program addresses, as well as addresses in data range)
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10.5.1
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- Start and stop program sequence

- Single-step operation with display

Sequence

Engineering Panel Activation

The test board is scanned when the S3 switch on the CPU is in lower posi-
tion.The engineering panel program is activated with the debug switch of
the test board.Data (1 word) can be displayed and changed, or break points
can be set and activated in engineering panel mode,while the system pro-
gram is running.In engineering panel program hold-state,the CPU runs in a
loop in the engineering panel program and waits for inputs from the ope-

rator, whereby all interrupt levels are locked out.The hold-state can be

triggered by: (Stop via NMI interrupt,
- Arrival at a break point at random positions in
- NMI key activation the program)

The hold-state is indicated by the "Program runs" LED.

When stopping via an interrupt (NMI or single-step),all registers are
stored,so that the program may be restarted from the same position.After
stopping through an interrupt, all CPU registers can be displayed or
changed.

The program can be restarted with a GO or STEP instruction.

Hold-state "H" :

The CPU waits for input instructions

All interrupt flags in the CPU are cleared (interrupts locked)
The CPU can be within the NMI level , or in the lowest level (B)
Display in the register page:

IM = 80 XX

> CPU runs on NMI or Single-step level,

the page shows the actual register state

T~

~
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or

IMm = 00 XX > CPU runs in the louwest levél.The page does not show
the actual register state, but that of the last
break point or single-step.
Single-step operation is not possible.

Display

If the engineering panel is active ("Activated Engineering Panel" state),
it can control the display like in normal operating mode.Only the last 18
characters of the lowest line are controlled by the engineering panel

program, and are used as input-feedback and output line.In the hold-state

the entire display is available for showing the contents of the registers.

Break Points

If the processor should be stopped at a particular address,when the pro-
gram is in ROM range,this must be accomplished through a hardware compari-
son (i.e. the CPU is stopped via an interrupt when the desired address
appears on the address bus).Since CPU 8086,for higher speed;has a 6 byte
buffer memory used as "instructions queue'",the reading of an instruction
is not identical to its execution.Depending on the length of an instruc-
tion,the stop 1-5 instruction can thus be issued too soon.If the instruc-
tion queue is empty,i.e. if several instructions with very short execution
times were issued just before,the CPU will only be able to stop on the
immediately following address.For this reason,it cannot be established
after an NMI,uhether the processor stopped before or after the desired
address, i.e. it is not possible to make an exact stop of the execution of

an instruction by subsequent processing of a queue.
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e’
Example of error possibility :
Program sequence
v
XOR AX, AX
JMP  MARK2
MARK1 :
Break point > MOV AX, VAR1
. . ~—
MARK2
~
The processor fetches the MOV instruction before it executes the JMP ins- N
truction --> the processor stops,even though the MOV instruction is not
executed in the current program sequence.
From the stop address displayed,the operator can determine whether or not
the processor has stopped on the desired address.
If the break point was set to an address within data range,the processor
will always stop after the execution of the instruction.
Hereby,it is not only possible to stop on certain data addresses,but also
certain data contents.
The break point register can be set while the program is running.The NMI —
enable bit can be set directly,with the set or break active key.This ac-
tivation via the break active key is also scanned continuously during
normal program sequence.A break point can thus be activated,even if the ,
~’

debug switch is not in lower position.The resulting interrupt stops the
running program and starts the engineering panel routine.Engineering pa¥
nel instructions can now be entered (even without resetting the debug

switch).

~
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To prevent the break points from being masked,the NMI (non maskable inter-

rupt) is used.This NMI can also be triggered by hand,via the NMI key on

the test board,independently of the setting of a break point.The NMI is

stored with a flip-flop,which is cleared after the execution of the inter-

rupt service routine.After the stop of an NMI interrupt,the lowest line

of the display shows the program address (CS and IP register) of the next

instruction to be executed.

~+6 Engineering Panel Instructions

Each instruction must be terminated with the |LF| key.
Bracket [...}— instructions may be omitted.

~—

10.6.1 Display _and Change of Memory Content

M

LF

Display:
-9 s sss=-0000-dddad

A ) -t - |
4 v

Segment Offset Data value

After M is entered,the address (segment and offset) of the last
M-instruction is outputted automatically,and the contents of

addressed data word are displayed.

A segment address can be changed by entering|s }Jand typing in

the new address.

An offset address can be changed by entering |1 hand typing in

the new address.

The data word can be changed with | X} and the input of new data.

(Input as word: high byte - low byte)

Incrementing with key [{l by 2, and

Decrementing with key [B by 2,

are followed by the display of the next or preceeding word;
changes can then be executed,as described above.

The M-instruction is terminated automatically,if any other than
the function keys mentioned above is activated,or through the
input of the LF end-instruction.
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When entering new offset and segment addresses,care should be taken,that
no address which the processor is unable to access due to its hardware,be
created (the hardware does not give the "Ready" signal tQ-the CPU).In such
cases,the CPU stops and must be restarted by pressing the N and Ready
keys,

10.6.2 Display and Change of Register Contents

- Display of all registers

R LF

- Register display and change

X n L

Registe% number
e.g. X C LF old value is - ' input of new LF
displayed value
After the X-instruction is entered,the register designation appears,and
the contents of the register are in the input line.After this,the contents
of the register can be changed and/or it can be incremented to the next

register.Incrementing: LF.

Register number:

AX : 0 Accumulator

BX : 1 Base register

CX : 2 Count register
DX : 3 Data register

SI : 4 Source index

DI : 5 Destination index
DS : 6 Data segment

ES : 7 Extra segment

5SS 3 8 Stack segment

SP : 9 Stack pointer
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BP : .0 BASE pointer

FL : .1 Status flag

Im : .2 (Interrupt mask register)
CS : .3 Code segment

Ip : .4 Instruction pointer

10.6.3 Break Point Setting

The stop address is composed of segment- (code or data segment) and offset
address.When setting the break point to a data cell,it must be stated whe-
ther the stop should be on a byte,and whether on -WRITE- or -READ & WRITE-.
The break point can be activated with the SET instruction or by pressing

the "Break active" key.

B W A D

: B 1HBRD | B

L

Segment Of fset

address address
Data byte -
Write protect
Break point active

Data enable

After the break point is reached,the
comparator circuit becomes inactive

automatically.

F E LF = Beactivation (A & @ )

Display of break points
F LF * and control bits

Example of address input :

7l [oliTefo] [ [oJoaTo] resuits in Segment-

Segment- Offset- + JOl0JAJO] orfset- Address

-Address
={0]1]8]a]o] Absolute
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Meaning of B, W, A, D
B Must be entered if the break point should be activated on a byte

address.

W The break point is activated only when writing; when W is omitted,

it stops at read and uwrite.
Break point activation
D \When D is entered,the data content at which the break point should

be activated,must be entered under K.
The sequence order B, W, A, D must be respected during input.

Input under K :

Byte E Gj

Word x I I 1]
Word low byte [X] =l B [:E:] %3
Word high byte CD E E @

ajjus]

Loop counter

The engineering panel routine is exited,and the CPU continues from the
position where the NMI interrupt occurred or,if the instruction pointer
(and perhaps the code segment register) was changed,from the correspon-
ding program address.The CPU will hereby start,and will continue running
until the break point- circuit generates another NMI.

With the aid of a loop counter,the number of break point loops which
should be executed in sequence automatically,can be selected.(f =1 loop).
The CPU makes the final stop and the stop address is displayed only after
the count-doun of this loop conter.If no break points are set,the CPU
runs until the NMI key is activated.

If,after [:]|zgijrmtruction,the debug switch is pushed from lower to

upper position,the system will again be in "Engineering panel program

deactivated" status.
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10.6.4 Single-step Instruction - CPU runs in single-step operating mode

(1 step = 1 instruction)

0[] E

Step Counter

Within the program,the CPU starts at the point where a NMI interrupt
occurred,or at an address newly written into the IP (instruction poin-
ter).The CPU stops after each instruction execution,and can be seguenced
manually with the LF key.
The number of steps (0-255) can be selected with the step counter;these
steps should be executed automatically. (0 = 1 STEP)
After each step,respectively after the execution of the preselected num-
ber of steps,the current program address is displayed automatically (=
the address of the next instruction to be executed).
The display shows:

CS = ==== IP = =ema
If an R-ingtruction was issued before the step instruction,then the re-

gister page is up-dated after each step,automatically.

Errcr Possibilities in Single-step Operation :

In single-step operation,if a high-priority interrupt appears before the
execution of an instruction,the CPU goes onto the higher level,and before
executing the 1st. instruction,it executes the single-step interrupt

routine.

Interrupt higher level

’ o0 — —
/ > /l CPU stays on
|

higher level

'

Test Program in Single-step Operating Mode
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If an "IRET" instruction should be executed in single-step mode,and
should an.imterrupt arrive at this point with higher priority than the
return level,the processor will jump into the new intefrupt routine,and

the single-step interrupt routine is not executed.

> When testing with single-step,if at all possible,the other

levels should be masked !

Example:
Interrupt locked by setting a mask with: -

X s 2 ||LF -1181]0}||F |IF ||LF _

\ 7 \ l 7/ \ T
~

IM (=interrupt 0ld content New value input

register,see is displayed
12.7)
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CLEAR KEY (CLEARS LAST CHARACTER)

INSTRUCTION TRANSFER B (echo /*/)
HEX NUMBERS (=NR. FOR REGISIERS)
2 :,f E-]J LEADING ZEROES MAY BE OMIT-
2 X @ TED WHEN ENTERING NUMBERS
3 DX 5 (EXCEPT FOR ™K" INSIRUC—
4 s TIONS)
]
5 DI 3]
6 DS B
7 ES 0
8 $S ®
9 sp
A BP ol
B FL
c i BE
D cs OB
E 1P
‘ : HE
INSTRUCTIONS:
* GO (LOOP COUNTER # = FF) R [x x] B
* STEP (LOOP COUNTER § = FF) [x x] LE
NEXT STEP ;i
DISPLAY MEMORY :
CHANGE SEGMENT B xxxx [B
CHANGE OFFSET 0 xxxx
CHANGE DATA WORD D x x X X
INCREMENT OFFSET (+2) a
DECREMENT OFFSET (-2) ©
CLEAR MIM DISPLAY ADDRESS @B N & SIMULTANEOUS RDY SIMULA-
TION AFTER ERRONEOUS ACCESS
* DISPLAY ALL REGISTERS BB
* DISPLAY/CHANGE REGISTER B xx ' [B (REGISTER MR. °A§03E§
NEXT REGISTER B
DISPLAY BREAK POINT ADDRESS B
ACTIVATE BREAK POINT E) (R)
SET BREAK POINT,ADDRESS + CONTROL [Es‘“ ] [E]
DISPLAY BREAK POINT, DATA COMPARATOR & DAIA ENABLE
SET BREAK POINT, DATA COMPARATOR BREAK PT.ACTIVE
BYTE B xx (B 'WRITE PROTECT
WORD K xxxx I:B DATA BYTE
B3 xx
WORD MASK HIGH BYTE € xx 00
WORD MASK LOW BYTE @ 0
END OF "DISPLAY MEMORY™ WCHANGE REGISTER
MODE™ £

ERROR CHARACTER ON DISPLAY
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IS0 Code with Parity Bit (HEXA Code)

Character| 1S0-Code (8 Bit) Character 1S0-Code (8 Bit)
2 AS @ c9
LF gAa A 4]
CR 8D B 42
b 3A Cc Cc3
* AA D &4
ONTL NLL @0 E cS5
Space AQ F cé
! 21 G 47
1" 22 H 48
A3 I ()
$ 24 J CA
& A6 K 4B
* 27 L CcC
( 28 M 4D
) A9 N 4LE
+ 2B (o] CF
: AC | 50
- 2D Q D!
. 2E R D2
/ AF S 53
9 39 T D4
] B! M 55
2 B2 v 56
3 33 w D7
4 B4 X D8
5 35 Y 59
6 36 z_ 5A
7 B7 / DB
8 B8 _/ 5C
9 39 _! DD
: BB
< 3C
= BD
> BE
? 3F

The information for user programs (PP and SP) in RAM memory 03210 or 03260
is stored in ISO code with parity bit.The ISO code is a subset of the ASCII
code, but with parity bit, e.g. letter R in IS0 code = D2; R in ASCII = 62.

—
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10.8.1 Overview for Versions 0 and 2 :

ADDRESS
Start | End
00000 017FF NMOS RAM
01800 OS7FF CM0S RAM
OEOOO OFFFF PERIPHERY
free
20000
2FFFF PC
PC
3FFFF :
40000
TEST
4FFFF
free
60000
EPROM
6FFFF
70000 I
EPROM
TFFFF

Board

03100
03210
03310

03320
03400
03800

03220

03200
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ADDRESS
. Start End
00000 017FF NMOS RAM
01800 057FF CMOS RAM
OE000 OFFFF PERIPHERY
10000 10FFF VIDED INTERFACE
11000 1FFFF free
20000
2FFFF PC
3FFFF PC
40000
4FFFF TEST
free
60000
EPROM
6FFFF
70000
EPROM
7TFFFF

Board

03100
03210
03310
03320
03400

03810

03800

03220

03200
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Address subordination,EPROM designation,locations

K- Plug location
Start Address End Address| llords H | L
i
60000 61 FFF 0-3 po2 ! Dpo1
62000 63 FFF 4-7 | poa ' o3
64000 65 FFF 8-11 | D06 : D05
66000 67 FFF 12-15| po8 , DO7
68000 69 FFF 16-19 | 1o | D09
6A000 6B FFF 20-23 | p12 1 pn
6C000 60 FFF | 24-27| p14a | D13
6E000 6F FFF 28-31 | b6 | pis
70000 71 FFF 32-35 | D18 : D17
72000 73 FFF 36-39 { D20 | D19
74000 75 FFF 40-43 | D22 | D21
76000 77 FFF 44-47 | D24 | D23
78000 79 FFF 48-51 ] D26 | Dbp2s5
7A000 7B FFF 52-55 | p28 | D27
7C000 7D FFF | 56-59 | D30 : D29
7E000 7F FFF 60-63 | D32 | D31
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10.9 Access to PC with the NC-Engineering Panel

Note: all addresses are in hexadecimal system,without designation of

index "H",

10.9.1 Converting PC_to NC Address
PC address times 2
+ 20,000 ‘
e.g. PC address EAOF
= system data word 7, 2nd. byte
EAOF - 2 = 1D41E

+ 20000
3D41E

10.9.2 Reading_and_Settimg of Inputs and Outputs of the 1/0 Boards

1. Test board 03220 must QE connected.
2. Activate test board 03220 with switch S3 ( int) on CPU 03100
3. NC ON (PORESET)

4., Debug-switch on the test board in lower position

5. Set break point Edit ke
F 30001041B-£-LF

6. Input for display
M LF
7. Read address
S 3E0O0 LF LOOY0LF
8. Display shous:
mM*3t00, - 0010, - FF__

Display of input information
e.g. Machine control panel on input byte 8 through 13
Operating mode selector switch to reference point FFE_
Feed rate override switch to 120% FFEB
9. Input of next input byte
Activate key v

Display shous:
mM*3£00, - 0012, - FF__

Display of input information ~ ,byte 9

* See remarks under 10.4.3
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Display of further input bytes

with key ‘ increment

with key 1 decrement

Outputs setting

After an address is read,the corresponding outputs can be set.

Input X _ _ LF

e.g. X F F LF, i.e.

Output is only possible if jumper A-B (standard strapping) is present
on coupling board 03800.

10.9.3 Direct Access of the 1/0 Boards through PC Interface without

PC,

with the Aid of the Engineering Panel

~ 1. Board CPU PC is disconnected
2. PC coupling 03800 strapping socket P1 ,change from jumper 3-14 to
2-15.
3. The test board must be connected,and the debug switch must be in
louer position.
4. CPU 03100 switch S3 should be on Test
5. Hardware reset (only engineering panel program possible)
6. Input for display
M LF
7. Read address
S 3t00, LF L 0010, LF
- 4 ¢ see the remark
N

*Remzrk to the address shown in the example:

Address 3E00 - 0010 corresponds to input word 8,i.e. machine control
panel is on I/0 board nr. 2, strapping socket X1 jumper 1-16.

For other addressings,see "address range 1/0",section 10.8.5 .
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8. Display shows:
m,3E00, - 0010, - FF _ _
Display according to input (see 10.4.2.8)

9. Outputs setting
The corresponding outputs can be set afetr the address has been read
Input X LF

e.g. FF ,all outputs of the output byte read.

10.9.4 Display ISTACK with the Engineering Panel

With PC 130 W,the display of ISTACK with the aid of the engineering
panel program is only possible with the new system program.
0l1d: Edition 4/81 3uWA12
Display not possible
New: Edition 10/81 3WA13
Display possible

1. PC-switch to Stop,to prevent clearing the ISTACK

2. NC OFF

3. Test board 03220 must be connected

4. Activate the test board with switch S3 on CPU 03100

5. Test board debug switch in lower position

6. NC ON (PORESET)

7. Set the break point
F 3000-D418-A-LF

8. G LF

8. Input for display
mLF

10. Read address
S ___LFL____LF

e.g. SD214 S3D75 LF LO0CO8 LF

11. For other addresses,see lists in section 10.8
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Notes to the PC

11.1 Prerequisites, Settings 130 WA
11.2 Prerequisites, Settings 130 WB
11.3 Function Blocks

11.4 Program Examples

11.5 Testing Aids

11.6 Trouble-shooting in the PC
11.6.1 ISTACK

11.6.2 BSTACK

11.7

11.8 PC Lists

11.8.1 Memory Map 130 WA

11.8.2 Address List 130 WA

11.8.3 Memory Map Internal RAM 130 WA/130 B
11.8.4 SD Range 130 WA/130 WB

11.8.5 Memory Map 130 WB

11.8.6 Address List 130 WB

11.8.7 Instructions Sets
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Prerequisites, Settings for 130 WA

PC 130 WA, central processing unit 6E55-921-3WA
With receptacle for one EPROM module,for a maximum of Bk instructions

for the user program.

This board also contains a RAM memory for 0.5k instructions for the

user program.

EPROM module with memory for 4k instructions
Type 370 with 4 EPROM 2716
Type 820 with 2 EPROM 2532

EPROM module with memory for Bk instructions with option N20
Type 371 with 4 EPROM 2532

Type 820 with 4 EPROM 2532

The control is shipped from the factory with an EPROM containing a

program, see section 11.4 .

Generalities concerning the memory modules

Because the EPROMs on memory modules 370 and 371 are scldered,the co-
vers for the retraction of the modules can no longer be used.For this

reason,we have available a different cover with slide :

Order number for the cover: C79451-A3079-C258
Order number for the slide: C79451-A3079-C259
Ordering address: GuWK

The covers are alsoc used with type B20.
The assembly of the cover and slide to the memory module is explained

in a diagram.
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| Cover

~~Slide

Memory module

11.1.1.2 PC coupling board 03800 A

11.1.1.3 PC memory board 6ES5-350
For option N22 w/o EPROM memory
For option N23 with EPROM memory, 4k instructions
For option N24 with EPROM memory, 8k instructions
For option N25 with EPROM memory, 8k + 4k instructions

1M1.1.2 Settingg

11.1.2.1 CPU 6ES5-921
No settings are necessary on the board.
The following jumpers are present:
Basic board U1: jumper A-B, C-D, K-L, P-Q
Complementary board U2: jumper A-B, D-E
EPROM module type 370/371: no jumpers

Type 820 Wire Jumper

w1 w2
2k opem opem
4k instructions closed open
Gk optsm. closed
B8k instructions closed closed
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11.1.2.2 1/0 boards 03400, 03410, 03421, 03450, 03460
Strapping according to the user program, see section 9.

11.1.2.3 S5 1/0 boards 402-3, 445-3, 444-3, 432-3

Strappings according to user program, see section 9.

11.1.2.4 Coupling board 03800 A
No setting is necessary under normal circumstances.
The PC outputs are not locked when there is a fault in the NC.Should -
the custanar want the PC outputs locked, jumper A-B must be removed,and

jumper B-C must be inserted.

The controls are shipped with strappings 14-3 (command output lock for

EXTENSION UNIT) on socket P1:

Socket P1

10
11
12
13
14
15 0 o
16 o0 o

00 00 o
0 0 0 0 0

L I SV . .}

~) @

BASP Extension Unit
for test (see section 12)
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N
11.1.2.5 Memory Board 6ES5-350
The memory board provides for a maximum of 12k words for
the EPROM Range and 4k words for the RAM range.
OPTION N22: RAM 4.5 k EPROM 8 k
Strapping
socket Nr, 4 Nr. 19 Nr. 26
wnemn=0o enzonzge eLInnzge
~— 000 ) 00000000 00000O0O0O0
Ee on
Qﬁﬂ oooIIooo R°h‘°°°°°°°° e %°°°°°°°
_-NmeNO~® _—-NmMeVO~O —-NmeNnO~®
OPTION N23: RAM 4.5 k  EPROM 12 k
Strapping
socket Nr. 4 Nr. 19 Nr. 26
enzonzee gozoozge eozonzce
000 000 oooooIIo 00000000
ODOIIODO 00000 -] 00000O0OO0CGO
-NMAYTHNOD NN~ _NMPNYD
OPTION N24: RAM 4.5 k EPROM 16 k
Strapping ,
- socket Nr. 4 Nr. 19 Nr. 26
efdonzee eozoazge gnzanzee
[- 22 - (-2 -] °°°°°II° 00000000
OOOIIOOO Q0000 -] 0000000
-_—-NMPeNYD - NO~G -mNmeoNHNOre
N
OPTION N25: RAM 4.5 k EPROM 20 k
Strapping . :
socket Nr. 4 Nr. 19 . Nr. 26
esxomzge eazonzge gaznazge
[- I - -] 000 OOOOOIIO o000 o ]
oooIIooo o0000 ° ooo'oIoI:o
—-—NMOeNO~D . _NMmMeNO~O . LR X LY )
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[unction Test of the Pg

PC-CPU :
After the NC and PC are switched on,the green LED of the PC-CPU must

light up.If the red LED is lit instead,it could be due to the following

causes:

- The switch of the PC-CPU is on Stop
- The PC RAM is in undefined state
Remedy: execute cancel 0, see section 4.3
- Memory addressed incorrectly (Address coding)
- Hardware fault of the PC-CPU
- No battery voltage

- Cycle time exceeded (watch-dog timer)

Check of the battery in the pouwer supply

Further information in the system data.

These can be read out with PG 670, PC program correction (diagnostic
program only for 3T/3M3)or the NC engineering panel.If at power-up,the
PC is in Stop state,the NC-CPU 03100 will also go to Stop state.

See section 4.2 .

If the PC goes to Stop state during operation,the NC displays
"PC fault".

LED significance:

If the red LED lights up,the PC is running in a stop loop.Access is
possible with PG 670,PC program correction,or NC engineering panel.
If the green LED is lit,the PC is running in cyclic operation.

If both red and green LEDs are lit,the PC is running in the restart
branch.

If no LED is 1lit,the voltage to the PC is lacking or there is a hard-
ware fault in the PC.

Coupling board 03800 A:
Red LED "NC Fault": this LED indicates NC faults,but only if the A-B

jumper is removed (outputs locked).

Red LED "Periphery Fault": this LED is 1lit continuously if no extension

unit is connected.If there is a connected extension unit,it only lights

up during malfunctions.

~



11.1.3.3 User Program
If no user program is yet available,or if the one available presents

problems,the NC can be started with the program shipped with the

control.
The RAM memory board 6ES5-340 can also be used for the testing of the

user program.
The start address must be set properly:

Location nr. 51

v ¥
Jumper for the 16k memory board
16| o o o o 0o o o0 o L
16 8 4 2 Valuation in k-words
1l0o o o o o o o
t 4 Jumper for the 8k memory board

Location nr. 71 (masking) without jumpers.
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11.2.1.1

11.2.1.2

11.2.1.3

11.2.2

11.2.2.1

11-8

-’

Prerequisites, Settings for 130 uB
The 130 WB has been used instead of the 130 WA,since the middle of 1983.
Assembly
PC 130 wB, CPU 6ES5 921-3uB
With receptacle for 2 EPROM modules,respectively for a maximum of 16k
instructions for the user program.The board also contains a RAM memory
for 2.9k instructions for the user program.

~
EPROM modules

~

Basic unit 1 module for 4k instructions
Option N32 1 module for 8k instructions ~
Option N34 2 modules for 2 x Bk instructions
Type MS820 is used:
with 2 EPROMs 2532 for 4k,
with 4 EPROMs 2532 for Bk,
S5 modules 371 and 373 can be used for type 820.
Module 370 may not be used.
The 1st. module must be plugged into the upper receptacle.
PC coupling board 0380CA, as for the 130 WA

~
settings
CPU 130 WB , _

No settings are necessary on the board.

The following fixed strappings may not be changed.

Basic board U1 Type 01101 (CPU)
Single jumper G-F closed
Single jumper K-L closed
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11.2.3

11.2.3.1

11.2.3.2
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Complementary board U2 Type 01201 (memory)

Single jumper W1 open
" 1 w2 open
" " W3 closed
" " W4 open
" " ws closed

EPROM module
Fixed strapping type 820, see 11.1.2.1
Modules 371, 373 have no strapping.

I/0 boards, 03800A, as in sectiom 11.1

Remark: memory board 6ES5-350 is not included in the shipment.
Function test for the PC

PC-CPU

see section 11.1.3.1

The following distinguishes the 130WB from the 130 WA :

an additional "Restart" push-button.

The entire RAM memory can be cleared with this key (as with "Cancel 0O")

The following sequence must be respected :

1. PC switch on Stop

2. Press the restart key,and simultaneously the harduware reset on the
power supply

3. PC switch to Operation

4, PC switch on Stopb

5. PC switch to Operation, afterwards the green LED must light up

6. Hardware reset,so that the NC is restarted

Coupling Board, see section 11.1.3.2
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~—’
11.2.3.3 User Program
If no user program is available yet,or if there are problems with the
existing user program,the NC can be started with the program shipped
with the control.
The RAM memory board 6ES5-340 may also be used to test the user pro-
gram.
The start address must be set correctly :
Location nr. 51
v Jumper for 16k heory board
© O *
161000 0 0 © © Valuation in k-words e
16 8 4 2
i1lo o o o o o o © Jumper for 8k memory board
~
t
-~
Location nr. 71 (masking) without jumper.
Board 5-350 for 4k RAM :
RAM 1 2 3 4 5 6 7 8
Range 1 16l 0 o © ) ©o o Valuation in
4| 2 1 - -
Location . 168 k=words ~
110 O © o o O
nr. 4
16 15 14 13 12 11 10 9
~
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11.3 Function Blocks
1.3.1  Overview
Block Brief Description Name
0 ALARMST Alarm controlled program
11 EINR-DB Set up data block
=~ 12 HILFSFKT Auxiliary function
15 AK3:AUT Sequence control 3, automatic
\, 16 BLOCK-TR Block transfer
20 M-DECOD M-decoder
21 S-UEBERG S-transfer
22 DATANNC Data transfer to NC
24 5~DECOD S-decoder
35 SER 130u Service unit 333~0BA
36 VERZOEG Delay
37 STATUS 1 Status display 1
40 RI-AUSWY 1 Direction selection 1
- Remark:

The function blocks for other systems have the same numbers and desig-

nation.For this reason,it is important to use only the right function

blocks for System 3 (they are stored on a special diskette for System

3).The differentiation is done through the library number,respectively

130 WA/130 WB.

The same function blocks are used for versions 2 and 3.
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Function Blocks Designation

P 71200 -8B 3

o
=]
[
—
[
(=

For SINUMERIK AAI

Order nr. for
SINUMERIK (always B)

Dept. E3

SINUMERIK system
1 for System 3 5
Versions 243

Function block nr.

Version A
for 130 W

Edition

These designations
are fixed for Sys- -]
tem 3,version 2+3 _[

Function block 12

Edition 5

Note: The function blocks for version 4 have different designations,

and are not functional in versions 2 and 3.
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Function Blocks Description

FB12: HILFSFKT

Auxiliary functions

The task of the "Auxiliary functions" function block consists of:

bringing the PC in a defined reset state,
supplying signals used in other function blocks,

exchanging the interface signals for the signal exchange NC/PC

between flags and data block 9, and

setting up data blocks 2 and 9 in the RAM range of the PC,at
Start.

When the system is started (power-up or switching from "Stop" to "Ope-
ration" on the front plate of the CPU),the interface between NC and PC
is brought in a defined start state.In addition,depending on the type
of start,signal "Reset state" (at start) or "New start" (at start with
reset) is issued.

If not already present,data blocks 2 and 9 are also set up.

Signals "Reset state" and "New start" are issued as pulses.

During normal program execution, the signals corresponding to the NC
are exchanged by the FB12 betueen the flags (FB0-17) and DB9,because

the signal transfer between NC and PC occurs over DB9 (see diagram).

Detailed descriptions of the function blocks can be found in the publi-
cation "Function Blocks for S5-130 W, SINUMERIK System 3".
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Designated Variables for Function Blocks

1. Data blocks

DB O Address lists

DB 1 Variables for service unit 333
DB 2 Variables for function blocks
DB 9 For data exchange PC/NC

from DB 10*For user variables,e.g. states of control sequences,etc.

2. Flags -
Flags 0 through 17 are reserved for the PC/NC interface. _
Flags 188 through 255 are reserved for function blocks.

3. Counters
Counter 0O is used for the code conversion BCD/binary.

4, Timers
Timers O and 1 are used for function block "Auxiliary functions"
data to NC.

5. Function Blocks
Function blocks 0 through 99 are used as standard FBs.

~
*DW 0 through 9 of the data block must be reserved for parametering
~

of sequences.
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11.3.5 Flag List

Flag Byte Function
? Signals PC to NC
8
S .
' Unassigned
11
12
| Signals NC to PC
17
17
187
168 Reserved for
individual signals
219
220
221 Turret TC actual position
222 Turret TC command position
223 Transfer flags for
224 function block DATANNC
225 Output signals for
M-function
237 decoding
238 Auxiliary signals
239
240
| Reserved for PSP inputs
243
244
| Status flags
247
24?
Input flags
251 P d
252 Auxiliary flags for
scratch pad results
255

For more information
consult the interface
description for
SINUMERIK System 3

See FB40 RI-Ausw
(Direction selection)

See FB22 DATANNC
(Data to NC)

See FB20 M-DECOD

See FB12 HILFSFKT
(Auxiliary functions)

See corresponding
function blocks



1.4

11.4.1

11-16

Program Examples

Factory Program

The PC is shipped from the factory with a PC program on the first EPROM
on the EPROM memory module of the PC-CPU. '

Use: to test the NC functions without a customer PC program.

Setting: The machine control panel cable must be connected to an input
board.The strapping must be for the 0-5 input byte, i.e. X1 without

jumpers.

Blocks used: the standard function blocks FB11 and FB12, the test block
FB200, and one 0B1.

EPROM Modules: The modules have the factory designation:

548 811 0061 03 4k memory
548 811 0062 03 8k memory
edition

When clearing the factory program to write the user program,
a spare module should be used.Such a module may be found in the spare
parts case.

Program Construction: 3 different programs can be jumped into by inter-
rogating during PORESET:

1. Program with Axis Lock: At PORESET, the operating mode selector switch

should be in "Data Output" position, and the SNS key should be pressed.
All keys and switches of the machine control panel (except E-Stop) may be
used.

Test of operating modes and programs without axis movement.

2. Program without Axis Lock: At PORESET, set the operating mode selec-
tor switch to "Reference Point Approach" and press the Sequence Number
Search (SNS) key.All switches and keys (except E-Stop) may be used.

Test of operating modes and programs with axis movement. Caution must be
used with this program, because the signals E-Stop, Feed,and Control -
Enable are fixed by the PC program.

3. Program I/0-Simulator. This program is executed when not jumping in
either program with or without axis lock. All keys and switches of the
machine control panel,except Feed Hold/Start, Spindle ON/OFF and E-Stop,
can be used.

Test of operating modes. Axis movement is possible only if the axis
enables are connected.

Remark: only the I/0 Simulator Program is available with EPROM modules
in editions 01 and 02Z.

~
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11.4.2 Structure of the Factory Program

NC
. Information is trans-
I ferred via NC program
Coupling
board
03800 A
NC program
PC
- D8 9
PC/FB12
PC
flags
Bytes O through 8
Bytes 12 through 17
Selection at PC/FB200
PORESET
_ - : ~ -~ -~ -
-~ - | T~ ™ -
-
0
T:. Program j2 .Program J 3. Program
Program with Program without Program
axis lock axis lock I1/0 Simulator
- Selected via: Selected via: Selected automati-
Data Output, and Reference Pt. cally in absence of
SNS pressed Approach and SNS jump to program 1
~ during PORESET pressed at PORESET or program 2
1/0 board 1/0 board 1/0 board
Input byte 0-5 Input byte 0-5 1B 0- 5 1. I/0 Cable
8-11 2. 1/0 + 24V
0B 0- 2 1. 1/0
B8-10 2. 1/0 I
Machine Machine Machine 1/0 Simulator
Control Panel Control Panel Control Panel or
Interface
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11.4.3 Shipping Program Printout

BLOCK LIST

BLOCK TYPE NUMBER SYMBOL
FB 11

FB 12

FB 200

FV 200

0B 1

711 FREE BLOCKS

081

SEGMENT 1
0000
0002
0004
0006
0008 NAME
000A
000C NAME
000E

AG150A
A F239.6
s= F251.0
i= F251.1
:Ju FB12
:AUXILIARY FUNCTION
:Ju FB200
:SERVICE ~-TE
:BE

LENGTH

116
206
85
16
13

_

LIBRARY NUMBER

P71200-B 3111-A-1

P71200-B 3112-A-5

382
~

~

-
-
-
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FB 200

MB150 MB151
SEGMENT 1 ot
NAME :SERV.-TE A ST T TR T
Bf' °9%;h giees A

000a SUN M 238.1 GST (Reset State) ‘f‘ Al L S
oooc :SPB =PROG .
00OE 2L EWD MB152 . b B3, e
gg: 12: :I ::1 50 Up Moge, S ZF an

: 1 -
001 4 A 019101 0]5 {e's1 hil
0016 :T  MB152 ) )
0018 L MB152 A = Axis lock
001A :L  KHODOD1  PositiofD]
001E st=F
0020 :S M 153.0 AfF with axis lock
0022 :L  MB152
0024 :L _ KHDOOE Position[g]
0028 s1=F
0024 tS M 153.1 AF w/o axis lock -
002C PROG :U M 151.3 SKS 0D4A M-A :UN M 5.3 N
002E U M 153.0 AF with axis lock 006C :t§ M5.3 i
0030 :SPB =M-A ODGE 0-A :L END | ;
0032 U M 151.3 SNS 0070 :T MWD s
0034 U M 153.1 AF w/o axis lock 0072 U E 2.2 | Frogram
0035 :SPB =0-A 0074 t= N 2.2 Program g”“.‘
0038 L EMD ) 0076 U E 2.3 \u/o Lo
0034 :T  MND 0078 e M 2.3 [3xis
003c¢C L EwN2 007a sU E 2.4 | lock
DO3E T WW2 | 007¢C e M 2.4
0040 L EW4 DO7E 0 E 2.5
0042 T MN4 0080 ts N 2.5
0044 :L EB8 0082 U E 2.6
0046 :T  MBé 0084 cx M 2.6
0048 sL EBY9 0086 H E 2.7
004A :T MBS ggu :fs 2 2.7
004C : B 8A 5 3.2
OO4E :'f :3'170 Program with 008C = n3.2
0050 sL  EB11 $ 1/0 Simulator 008E : E 3.4
0052 :T  MBY XA o 'E';g
0054 L MN12 0094 : i
0056 :T  AWO 00%6 : 24 ;
0058 L MB1S 0098 : Ne3 !
0054 T  AB2 0094 ‘UN E 3.7
005¢C :L  MB16 009¢C R M43
DOSE :7T AB8 : .
0040 L. MBY7 OO9E ENDE :BE
0062 :T  AB9
0064 :L nnu)
0066 :T  AB1D

0068 :SPA =ENDE
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11.4.4 Example of Program Structure with FB12

ob1 M1
Ju Limit
switches,
reference
points,
enable
logic
P2
JuU P82 JU e
” -
. Interq Flag
E Ju P83 Nese | (Feom
3 User
()]
& Program
(w)]
C
-
o
()
~
®
a
o
FB's to be loaded: 11, 12
DB's to be loaded: none
FB's to be supplied
with parameters: 12

This is an example of a program structure in which only the function block
"Auxiliary functions" is used.In the cyclic program (0B1), this function block

is called in a program block which follows the PB for axis-specific functions.
This sequence is necessary, to ensure the shortest possible response time for
the axis-specific signals. :

The main task of the "Auxiliary functions" FB, in addition to the start routine,
is to interchange the signals to be transferred between NC and PC, between

the flag ranges 0-17 and DB9.This transfer achieves the following:

a) intermediate results are not transferred to the NC, and R
b) The logic processing of NC signals is independent of its position within the
PC program.

DB9, necessary for the signal exchange, is set up automatically during system
start.

—
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~
11.4.5 Example of NC Oriented Function Blocks
081 [}
JuU P81 Axis
specific
Lfunctions Operating Mode
"2
JuPps2
programs = Decode enable
Ny Jurss3

E
[1}]
4+
0
>
w
e
i
-+
@
~
)]
a
o

JU PBn User Decoded Flags

M-sigals { (F8225-237)
program R
)
L

NC oriented function blocks serve to simplify the transfer of data
between the NC and the PC.

It is most convenient to combine all the NC oriented Function>blocks

into one program block.




11.5 Test Aids
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11.5.1 Input/Output Signal Image on NC CRT

The image of the interface between the PC and machine tool can be dis-

played any time, under ident. nr. 35 - 54.

Refers only to version 3,starting with software edition D2.

Input is not possible.

MDI SE-TE

PC INPUT SIGNALS
35 36
BOO 11111111 B10 00000011
BO1 11111111 B11 00000000
B02 111111 B12 000000090
B03 1111111 B13 00000000
B04 11111111 B14 00000000
BO5> 11111111 B15 00000000
B06 11111111 B16 00000000
BO7 11111111 B17 00000000
B08 00000011 B18 00000000
B09 10000000 B19 00000000

Ident. nr. 37 and 38 B20 through B39

" " 39 and 40 B40 " B59

" "4 B6O " B63

All 64 input bytes are always displayed.

BOO corresponds to input byte O, etc.

Input signal 1 (+24 V): Display 1

Input signal O

Input board not installed:

: Display O
Display 1

e.qg.

I bytes 0-7 are not
used;

machine control panel
connected to

I bytes 8-10
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MDI SE-TE

PC GOUTPUT SIGNALS

48 49
B0O 00000000 B10 00000000
BO1 00000000 B11 00000000
B0O2 00000000 B12 00000000
B03 00000000 B13 00000000
B04 00000000 B14 00000000
B05 00000000 B15 00000000
B06 00000000 B16 00000000
BO7 00000000 ' B17 00000000
B08 00000000 B18 00000000
B09 00000000 B19 00000000

Ident. nr. 50 and 51 B20 through B39
" " 52 and 53 B40 " B59
" " 54 B60 " B63

R1l 64 output bytes are always displayed.

BOO corresponds to output byte 0, etc.

Output signal 1: Display 1
Output signal O: Display O
Output board not installed: Display O

11.5.2 PC Program Correction via NC  (see section 12)

11.5.3 Access to PC via NC Engineering Panel (see section 10)
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Service Unit 333-0BA

Application area
Service unit 333 is a testing aid for the PC SIMATIC S5-130 W.

All the signal states of the device and program can be interrogated and

changed rapidly with the help of this unit.

The service unit can furthermore,remain permanently connected to the

PC,and be used for fast location of problems.
The following functions can be executed:

+ Data output, time and counter values
» Data input, time and counter values through data words

. Signal state display of inputs,outputs,flags (bit, byte, wordwise)

The service unit is connected to the PC throughdigital inputs and

outputs.

The user program of the PC cannot be changed through the service unit,

even if improperly operated.

Construction

The service unit consists of a plastic housing with operating and dis-
play elements on the front side.The two connecting cables (approxi-
mately 3 m long) exit at the bottom, and have a 48 pole connector,

construction form F.

The service unit is provided with magnets,which allow it to be mounted

on metal cabinets.

~

~
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11.5.4.3 1/0 Board
An S5 I1/0 board,e.g. 6ES5-482,with 16 inputs and 16 outputs must be

used.This board is plugged into the location of the PG interface or
that of an 1/0 board, and can be removed again during normal operation.
The address selected in the program must be strapped properly on the

addressing socket of the board.
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11.5.4.4 Program Structure

Program and Data Structure with Service Unit 333-0BA

P81

Axis=-

Specific
Functions

PB2

Auxiliary Programs

Ju FB12 .
Auxiliary

DB 35

Functions

Preset

data

Ju FB35

Service

DB1

Unit 333

Variables
FB's to be loaded: 35,16,12,11
User
DB's to be loaded: 35

Program FB's to be parametrized: 35

1) FB 36 should be called if no user program is available.

FB 35 has to be parametrized by a program block, and must be

called cyclically.

S~



11-27

11.5.4.5 Program Example
for use with FB200,according to section 10.3.3

Address 32 of the 1/0 board is called in PB2.0n board 482,pins 3-14,0n

strapping socket X1,must be jumpered.

BLOCK LIST

BLOCK TYPE  NUMBER SYMBOL LENGTH LIBRARY NUMBER

DB 35 64 3500

DB 2 10

DV 35 14

FB 11 116 P71200-B 3111=-A-1
FB 12 206 P71200-8 3112-A-4
FB 16 78 P71200-B 3116-A-0
FB 35 464 P71200-B 3135-A-1
FB 36 19 P71200-B 3136-A-0
FB 200 85 382

Fv 200 16

0B 1 16

697 FREE BLOCKS

0B1 AG150A PB2 AG150A
LEN =16 ABS LEN =10 ABS
SEGMENT 1 SEGMENT 1

0000 A F 239.6 0000 L KB32
0002 = F 251.0 0002 : T F 8255
0004 = F 2511 0004 $JU FB35
0006 U FB12 0006 NAME :SER 130W
0008 NAME :AUX. FUNCTION 0oos :BE

0COA ¢ JU FB200

000C NAME :SERV. UNITS

000E : U pB2

0010 : JU FB36

0012 NAME :DELAY
0014 :BE
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11.5.6

Service Unit 333 C

Remark

Service unit 333 C replaces the previously used unit 333-0BA.Certain

11-28

functions have been extended in the new unit.

Functions

« Data output, time and counter values

» Data input, time and counter values through data words

+ Signal state display of intputs, outputs, flags (bit,byte or word-

wise)

* Correction of program and step blocks

Construction :

OPERAND/ PARAMETER/
BST.-ART_ ADQESSE : |
HF BREE | ||E
. WORT/BYTE BIT
G DATUM/STATUS/MC § BST 2 -
Rl - I—) .
1Rl o L]
SERVICEGERAT 333 T T siEmens

with FB 25.

PG 670/PG 675

For functions and handling,see the training manual for $5-130W and the

operating instructions PG 670/675.

: Currently,service unit 333 on the 55-130W does not function
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11.6 Troubleshooting in the PC

11.6.1 Interrupt Stack (I-STACK)

CONTROL BITS Cogtgl
1 n POSSCH BSTSCH SOCMTAE ADRBAU GPABBR NAUAS - BUITT 1
us L1 L R ] - .. " - SD5
— —
2 sT02US srgauz NEUSTA nnu'u;w - BARS  BAABEND
} 4
:l UAFEHL NAFENL  EOVH " " s - SDé6
x x
ASPNPR  ASPNRA KOPFNI PROEND  NB PADRFE ASPLUE RAMADFE
X
3 XEINAS SYNFEM NINEU mwviED™ w8 mron® soer a:n SD7
4 X
INTERRUPT STACK I-STACK
read
4 Depth: ©1
BEF-REG: 7000 saz: 038E B3-ADR: 9000
sT-STP: EBO3 -MR, 2 M-uR.:
REL-8AZ:
axxKut: £388 axxu2: €308
5 . i pen status vee ERas
Result f"lag_ ANZY AN20 O:FL “:ﬂ' @ X '
Cause of fault: STOPS STUER NAU GVZ 2VK BAU “AB:S
Display with PG 670 /675 For PC pro-
gram correction
with information

* only 130 WB

functions

The INTERRUPT STACK is a stack into which the system program enters the in-
formation required by the PC on COLD START (new start) or WARM START (re-
start).The contents of the interrupt stack can be read with the PG 670 /675
("OUTPUT STACK"),when the PC is in STOP STATE.The interrupt stack contains
important information concerning the CAUSE for the STOP STATE:

with the OUTPUT of the ISTACK of the PG

ythe contents of system data

words BS5/BS6/BS7 are also .displayed:

1 + 2

CONTROL BITS IN SYSTEM DATA WORD BSS/BS6 (SD5, SD6):
Control bits are internal flags set by the operating system and

evaluated at each change from the STOP STATE to cyclic OPERA-
TING STATE.



The control

1

PBSSCH
BSTSCH

SCHTAE

ADRBAU
SPABBR

NAUAS

QUITT
2

STOANZ
NEUSTA
WIEDAN*

BATPUF
BARB
BARBEND }

STOZUS t
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CONTROL BITS IN SYSTEM DATA WORD BS7: (SD7) N

These displays give additional information about interrupt cause

and the procedure for restart.

INFORMATION ABOUT INTERRUPT POSITION (ERROR LOCATION):
CPU STATE:
Includes contents of accumulators 1 and 2,
and the result displays for binary and digital operations

whose execution was interrupted with the STOP-STATE.

INTERRUPT CAUSE (IN THE ISTACK):

This line shows the user the first information concerning the
cause of an interrupt of cyclic processing.The cause displayed

is the determining factor for the further course of the procedure

of subsequent diagnosis.

bits in the system words have the following meanings :

CONTROL BITS IN SYSTEM DATA WORD BS5 (SD5)

not used

The function "Compress memory content" (COMP:PC) has not been
finished.After the cyclic operation is resumed (green LED 1lit),
reactivate function "Compress memory content" at the PC.

Block gap in the user program.Restart is possible only after

PC cleared with restart.

Block address is not yet generated/activated. -
Function "Compress memory content" has been interrupted through

a power failure or PC stop.

Designation for "Power failure" for the programing unit inter- ~
face;

Not used

CONTROL BITS IN SYSTEM DATA WORD BS6: (SD6)

STOP designations.STOZUS indicates that the PC is in stop state
STOANZ indicates that the PC is in stop state.

NEW START: cyclic operation is possible only with restart.
Restart interrupted.

CPU contains a buffer battery for RAM memory.
State display for operation modes.
"Processing control” with PG. ~



UAFEHL
MAFEHL
ECVH

3
ASPNPR

ASPNRA

KOPFNI

PROEND
PADRFE

ASPLUE

RAMADF E

KEINAS

SYNFEH

11=31

Interrupt stack is being processed without prior imput.
Collective signal for displays in system data word BS7.

PC contains input byte 0 (alarm processing).

CONTROL BITS IN SYSTEM DATA WORD BS7: (SD7)

Indicates that the user memory connected additionally consists
only of EPROMs.

Indicates that the user memory only consists of RAM.In principle,
the user has available a RAM capacity of about 5.8 kbytes** in
the CPU.The PC is hence operational even without any additiocnal
USer memory.

Indicates that the block type was not recognized during address
list generation.

The PC is not operational when this flag is set.The program se-
quence hence branches into the stop-loop.

Remedy:initial clear of the PC.

not used

Indicates that the user PROM memory is incorrectly addressed.
The PC is not functional when this flag is set.The program bran-
ches into the micro programed stop-loop.

Remedy: New addressing of the EPROM modules following the proper
guidelines.

Indicates that the user memory is being addressed with gaps.
The flag is set in combination with flag "PADRFE" cr
"RADRFE" .The PC is not operational when the flag is set;the
program branches into the stop-loop.

Remedy: Readdressing the user memory.

Indicates that the user RAM memory is incorrectly addressed.
The PC is not operatiocnal when the flag is set;the program se-
quence branches into the micro programed stop-loop.

Remedy: Readdressing the user RAM memory following guidelines.

Indicates that,up to 48 K,no additional user memory is connected,
respectively addressed.This means,that the PC is assembled with
only the user memory on the CPU.

Indicates that there is no synchronization pattern (inadmissable
code) on certain locations in the user memory.

Blocks cannot be found when the memory content is undefined;the
program sequence branches into the stop-loop.

Remedy: Initial clear.

** only 1 kbyte in the case of 130 WA
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NINEU a) Indicates that a new start cannot be executed.It is always
set in conjunction with a more specific error indication.
The exact reason for the restart interrupt can be gathered
from the additional error indications.
Remedy: Initial clear.

b) Restart could not be executed; the cause uas_eliminated in
the mean time.

NIWIED* Restart no longer possible.Execute newstart.

EAFEHL** I/0 board fault or EU couple defect or peripheral configuration
changed.
Remedy: Exchange defective board and/or initial clear/load.

SumMf A sum error has been recognized within the system program memory
or the user program.If the sum fault is still recognized after
initial clear and newstart,exchange the system program memory,
reload the user program.

URLAD Indicates that cyclic operation is possible only after initial
clear with initial load,and finally newstart.The initial loading
process is executed by the programing unit interface in the
range of 0 through 64 kbytes.Afterwards,all RAM memory cells
contain OOOOH.

4 INFORMATION ABOUT INTERRUPT LOCATION (ERROR LOCATION)

TIEFE no meaning

BEF-REG MC-5-code of the last processed instruction.In most cases,this
is the false instruction in programing errors.

BST-5TP This is the memory cell in which the last entry was made,in the
block stack (BSTACK).The display is without meaning.Display the
BSTACK if necessary.

SAZ Address of the memory cell which contained the next instruction
to be processed,at the time when the stop-state occurred.In case
of "NNN" error,SAZ contains the address of the instruction where
the error occurred.The contents of the memory cell can be read
with "Output addr:PC,"SAZ"!" in MC-5-code The error location can
be found easier with "Block nr." and "REL-SAZ".

"BST"-NR Display of block 0B-PB-FB,processed before the stop-state.ln pro-
graming errors,the location of the fault must be found in this
block with "OUTPUT PC,"BST~NR."".

REL-SAZ Relative address in given block. When the key=-switch "Input lock"
is turned to the right,the relative block addresses can also be
displayed on the CRT of PG .The relative address corresponds
to the absolute "SAZ" address.The faulty address is directly in
front of the relative address

DB-ADR } Start address and number of the data block last called in the
DB-NR. program.
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5 STATE OF THE CPU

AKKU 1
AKKU 2

Content of
both accumulators

Result Display Bits:

ANZO

OvFL

CARRY
ODER
STATUS
VKE (RLO)
ERAB

Display bits 1 and 0 with 2-3 meanings,depending on the type of
logic operations (e.g. logic result, comparison result,bit-test
result for shift operations).

Overflow;for cases where the numerical range was exceeded in a
just executed arithmetic operation.

Carry-over between the two bytes of the CPU.
OR-memory.When in a previous OR operation,the RLO was =1.
Signal state of the last processed operands.

Logic result of the instruction last processed.

The instruction last processed was a first instruction (= begin-
ning of new logic).

6 INTERRUPT CAUSE (IN ISTACK):

The causes of the faults have the following meanings:

STOPS

NNN

STS a)

STUEB

NAU

The stop-switch is on.

Syntax error

The user programed inadmissable operations (e.g. access to data
blocks with instruction parameter data block length),or opera-
tions which exceed the instruction set of the PC S$5-130U.

Stop-request from the user

Through operation STP,the user has the option of requesting from
the system software,that the PC branch into stop-loop at the end
of the running cycle.The branching itself occurs through the
ﬁfop-instruction of the system software STS.

Block stack overflow

The continuation address of the block called is stored in the
block stack,each time a block is called.When the block stack
overflows,PC goes into the stop-loop.

Power failure . .
If, when the power returns, the operating mode selector switch
is in the OPERATION position,there is an automatic newstart of
the PC,respectively a restart, if the 0B22 is present.

b) General PC system error: Further info can be
gathered from the control bits of system dat=a
BS5/BS6, e. g. addressing of boards wrong etc.
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~—”
QvZ. Acknowledge Delay -
If an addressable range does notacknowledge its addressing
within a monitored time interval,anacknouledge delay is issued.
Two possibilities foracknowledge delay exist,depending on the
addressed range: -
» Acknowledge delay at memory access
*Acknowledge delay at periphery access
ZYK Cycle Time Exceeded
If the cycle time is exceeded,the STEP-5 program is interrupted.
The PC goes into STOP.This can happen due to false programing
(program execution time too long).
Fixed cycle times: 130 WA...270 ms
130 WB...360 ms Cul
BAU: Battery Voltage Failure ~
The signal Battery Voltage Failure is generated by a monitoring circuit in -
the power supply unit.This signal is recognized by the PC at newstarts;the
program sequence branches into the stop-loop.If power failure occurs during
battery voltage loss,the contents of the RAM memory are lost.The user must
initial clear and initial load the PC.The battery can be exchanged during
cyclic operations,without interruption.
Remark: The control bits and the ISTACK can be displayed on the NC CRT
with the PC program structure,according to section 12.
Control bits SD5,6,7,and 214 can also be read with the NC
engineering panel (see section 10 and 11.8.4).
11.6.2 Block Stack (BSTACK)
In the BLOCK STACK of the PC 35—130U,during the execution of the program,
>

each time a block is left,two informations are written:
1. The start address of the data block valid before the block was left
2. The number of the memory address from which the program execution must

be continued,after returning form the called blocks (return address) ~

The information written in the block stack can be read with the PG 67Q/675> or
with the PC program correction in the STOP-STATE of PC S5-130W (OUTPUT BSTACK!).



11.8 PC

20000

21000

24000

3¢c000

3¢cB00

3D400

3p800

3e000

3FFFE

PC-
Adr.

0=

2K=

8K=

56K=

57K=

58 1/2W

59Kk =

60K=

64K=
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Lists

PC Adr.
Hexa
G000 -
Special PELROSe ALER ee e o
Operating System
0200

Addressing Gap

User Memory on the CPUY
(0.5 K words)

E%00
Address Llist
: 1536 Byte
(DBY)
EAOD
System Data Area 512 Byte
€coo bh Counters,Auxiliary Registers
ower-OTF_Suffer,RLO Buffer __ 25¢ Byte
-128 Timers 256 Byte
"TTTT YT Tlags Non-volatile e
1K Flags Volatile 256 Byte
TTTTYRAT (512 Tnputs) ~
Fo00 PAO (532 Dutout<) 256 Byte

Periphery Addresses

FFFF

2K x 8 EPROM

(.
[
=
>
S
5
x
s
v
p—)
I----
Ik x 8
CMOS-RAM
S |
i =
(4]
b
2k x 8 _|..
RAM als
i b7
M H
Hikd
.x _____ =
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11.8.2 Address List PC 130 WA

Nc- |PC-
Adr, [Ad:s.
_ AT ARSR AR AR |
3c800[57 K - “N; L Synchronization Patternggyp ]“—J
2 L Block Designation §100 Block Header
3 | Block number of Address
4 PU designation List
@ s I~ Librarjgnulber 2000 Fhoe
g : — Library number 0000
3 : L Block length (words) g3np
g £ ' 0000
3 I Spare vord 2 Bytes
[ -3 »
g : Rel“;;e start adr. of pooy
: Spare word 0000
10 ‘Kelative start address
1 of PB's 12 Bytes
2 Relative start adr. of
3 FB's " 0200
4 Relative start adr. of
s [ 08's 0o
¢
acest : Spare word 0000
&
3c834 : (ce 0) brtes
1
3cs38 ® [
"o ‘
Address list block for
?
2k2 DB's AB Bytes
e I *
H ”mo
Address list block for
256 DB's 912 Bytes
3CFFE 1
3D000 :2 25
1 Fs o
Address list block for
256 FB's
‘I:- $12 Bytes
LoFF P 258 4_}

30100 (58 1/2 K« €A |  System Data

Address List Format

I
T 121K bptes

Absolute Start Address of
Address List Blocks

DB's E41C
PB's E600
FB's £800
0B's E418

Relative Start Address of
Address List Blocks

(Distance in word from the
header address of address list)

DB's 000E
PB's 0100
FB's 0200
08's 000C

~—
Distance Address of the Address

List Blocks

(bistance in bytes from the

start address of DB 0)

N

pB's 0012
PB's  01F6
FB's  03F6
08B's 000

Length of the Address List Blocks
in Bytes

DB's 01E4

PB's 0200

FB's 0200
08's 0004

Header Address of the
Address List

E400

Absolute Start Address of the
Address List

E&OA

Length of Address List

0600
0300

in bytes:
in words:



NC- |PC-

3D800} 59K=

3D5%00
30540

3DJES
3DA00

3DC00

3DD00

3DEOO
3DEBO
3DF00
3DF80

3E000| 60K=
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Internal RAM Memory Map for: 130 WA and 130 W8

(14.1.
6k Counters
€cto
Buffer memory for power loss32 Bytes
EA) ———f -t e e
Auxiliary registers
Designations
ECFY e b e e = -
Ed00 —
128 Timers
EEQ0 ——
1024 flags 128 Bytes
non-volatile
1024 flags 128 Bytes
volatile
EFOO .
|IHiEiilEiiEHIiHiH!ii'l!lllllll!III!IIII
EFLO S
» ' ’ ’ \J/ -
s
EFf0 'A’A.A"“’A”""A
Output image (512 0)
EFCO - -

/
%%

FO000

600~ §

(256 Bytoi)

5
(256 Bytes) I
vl

|
|
|
|
-l

(256 Bytes)

+ Cleared with MNewstart and Reget kev on the PC

" Cleared with each newstart
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e?
11.8.4 System Range for Error Localization for_ 130 WA and 130 WB
sD: System data word address -
30400 ... 3D41E:NC address - PC Address
7 y 6 , 5 4 3 2 L1 s
R L 4 . A i ' —l E AOA
SD 5 X PBSTSCE BSTSCH SCHTAET ADRBAU SPABBR NAUAS QUITT| #
3D414____4--__I_-__|___-|__‘_‘_-_r__’* .....
X X X X X b X 8
- : ) ! : 3 4
S 6 STOP STOP NEW - RESTART BATTERY X ! BARE BARB
30418 STATE DISPLAY,START « BUFFER , END c
Iibp pihliniins Qi puiN PR R s s bttt -
| - |
X UAFEHL MAFEHL EOVH X X X X D
| } i } 4 - -+ »
sp 7 ASP ASP KOPF. PROMSCH X PROM 'asp "RAM
3Ipaic NURPROM NURPAM NINT END ADRFEHL LUECKE ADFEHL E -
PR syt el C g L NN
NIWIED EAFEHL  SUMPF UPRLADEN
3p41E jASP FEHL N0 . . . . s EAOF
. | . | 4 -t |
- = 3 ] \J g T | 'R e
. E BAA
sp213 0 e 0 0 0 0 0
3D754
S T D SR SR I (P '
OVER
ANZ1 ANZO CARRY OR STATUS VKE ERAB B
- | J mw d | K] 4 i
sp214|STOP - ' ' ' J )
3D758 SWITCH X X X NNN STS STUEB X c Interrupt
R Y S VR T R 4- =~ -4----~ #ydisplay
3D75A] NAU  QVZ X ZYK X X BAU x |p ‘i’&f’d
| i 1 1 1 -3 4
v Y N N 1 1
-* only130 WB
W,

X: No meaning (not used currently)

=

SD is buffered; all others are cleared with each newstart.



11.8.5 Memeory Map 130 WB
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0 « 0000y :
|

Operating System/SP Area

T

X 2000H

EPROM.
166 « 4000,

m - WO“ -— P —— — —— -
2K « 6000,
x . moﬂ
36K [ ] ”ODH an— a— pr—— — — L
MK - ADOD,
RAN-
4 e,
User RAM
5 « 000G, - ==
54K o D.’“H Ser .
56K = £000y [ Block Address List DBO
Address Gap
5& « E800H
System Transfer Area $12 Byte
58 1/2£A00,

, SIRC00,

System Data Area

LOUNters '
Register,buffer,RLO Buffed™ Wte

128 Timers 356 Wte

1K Flags Non-volatile
’IL(_ Fla&s Volatile B rts

PAL (512 Imputs) e
. B

Periphery

-I ok x B EPROM
- _1on CPU

User Memory Area

X118
CHOS-RAM
on CPU
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11.6.6 Address List PC 130WB

n.
Adr. l ?7| 2" 2, I ?" ?’! 22 | 2"?!4]_ Address List format
D64 I_Synchronization Pattern 959 M Mbsolute Start Address of
Block Designation 100 Block Header @E’}E{E&Z}I‘EE{—---
Block Number of Address DB's D800
PU Designation 2000 List,'a(tq ,
Library Number yies ::'s g:gg
~Library Number 0000 OB': D780

SB's DEOO
Relative Start Address of

Spare Word o | 2Bstes  —Rdress List Blocks

~Block Length (words) 0300

address of the address list)

DB's 004E

16 Bytes PB's  008E
F8's  00CE

0B's 000E
SB's 010L

Distance Address of the Address

of the DB's

0000 address of DB 0)

Spare Word DB's 006A

Relative Start Address Qo4 [ (Distance in words from the header
of the SB's

Spare Word 01k

Relative Start Address

of the PB's oox

Relative Start Address Q08

of the FB's

Relative Start Address

of the 0B's 000E

Relative Start Address ggog

Spare Word 0000 PB's  0O0AA

FB's  OOEA
080 0B's  002A
SB's 0124
64 08's 128 Bytes
Length of the Address List Blocks
in Bytes
% 63 0BTs 0200
%0 PB's 0200
FB's 0200

08's 0080

256 08's $12 Bytes SB's 0200

Header Address of the Address List

LI

5§12 Bytes Absolute Start Address of the

08 255
Mo

26 Mm's
o8 265

_
1
4
2 Length of Address List
. X5FR's 512 Bytes - In bytes:  089C

In words: 04LE

512 Bytes

tUW
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Instruction Set 130 WA

Cycle Condition
tise | Opsration code codes
Operation lhnutor (us) | Byte 0 | Byt 1 Ino | FI8 I Fungtion
Binary logic operations it
ddrgByte addr. AND logic
) 100 to 1217 [ 3.75] 1o mocx] e oo | X Scan input for 110
. 0
A Q¢ {00 to 122.7° | 3.5 ncoo a&x oo wox | X Scan output for o19
A F10.0 to 255.7 [ 3.5 wmo wox] 0x soox | X Sean flag for *1v
€ o| o [
AN I 0.0 to 1207 | 3.25| w0 owoox| woox so0cx [ X Scan input for ®0*
a Q{00 to 1207 | 3.55| w0 mox| mox wox | X Scan owtput for 00
™ F 0.0 to 255.7 {325 w0 mox| oo o | X Scan flag for 908 :
t
ﬁdr. Byte addr. OR logic
0 {00 to120.7| 3.5 oo o oox wox| X Scen input for 19
c s s 0
] 0100 to 120.7°] 3,25| 1t woox| mox wox | X Scan output for *1t
0 F |00 to 25,7 | 3.25 u::o |x.xx )oga x:xx X Scan flag for %1* i
o I[0.0to 1227 | 3.25| w0 oo wox oo | X Scan fnput for 908
o Q 0.0 to 122.7°| 3.25 nEw nl.xx n;tx ngcx X Scan output for B0®
on F {0,0 to 2.7 | 3.25 u;o 1)80( )080( )ogtx X Scan flag for 0%
Vord addr, AND logic
A 1 0 to 127 3.25 11Fn u:m n&x )oga X Scan tiser for *1¢ _
AN T 0 to 127 3.2 |1Fn n%o x)goz )ogot X Scan timer for *0% !
» s| o 0
A ¢ 0to 63 3.25| 101 1000 oo w0 | X Scan counter for centents >0
1] ¢ gto 63 3.5 lo'n lfm ngox )ogO( X Scan counter for contents <0
Vord addr. OR logic
F s | o °
0 T 0 to 127 3.5 1w 1000 oo o0 | X Scan tiser for ®1*
o T | 0te 177 3.5 un o) s wox | X Bcan tiser for 908
s 9| o 0
0 c 0to 63 3.5 | w1 0| oox o | X Bcan counter for contents »0
ow ¢ 0to 63 .5 10.11 n%l ngtx M?X X Scan counter for contents -0

*) The input and eutput bts (bytes, werds) 64.0-127.7 (64127, 64-126) can be used as additions] flag bits (bytes,
words). They are leaded (transfersd) froa the systes progrea and mot from (to) the peripheral sedules.
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Cycle Condition
time | Operstion cods codss
Oparation Parssster J(Js) l Byte 0 | Byte? l RLO | FIB l function
AND/OR logic
F s | o °
0 _— 3.5 1t oo —— X ORing of AND functions
s s | o °
of — A5 o | —— X | ORing of pareathesised sxpressions
0
A( _ A5 w.u ':‘o o X | Aming of parenthesised sxpressions
1] F| o °
) —_— .75 1011 - un LX Right parenthesis
Bit
Setting/resetting operations J.(m Byte addr,
[ o| o 0o I
s 1100 to 3.7 [3.75| no  woox| mox 000 | X Set input to *1*
[ ol » 0
s 000.0 to 3.7 |65 | no wox| mox wox | X Set output to *1*
s Fl0.0 to 2557 | 3.5 | sobr oo ox ook | X Sot flag to *1°
R 100 to 3.7 |3.95] v oo mox oo | X Sat fnput to %0°
F ol s
R Q0.0 to 63.7 &5 | s oo pox ngtx X Set output to *0*
s 0
R Flo.0 to 2557 | 3.5 | won oo wox o | X Sat flag to 10"
[ s | o 0
. 1/0.0 to 3.7 [ 375 o mood awx o | X Set input to "7 conditiomally
. 0]0.0 to 3.7 |85 | rior woa wo oo | X Sat output to 1% conditionally
. Fl0.0to 255.7 | 3.5 w'm |x.xx )o?xx ng(x X Set flag to "1% conditionally ]‘
Timer and counter operations Vord addr.
3 a0 0
SP T| Ote W7 38.0 | o001t 0100 00X 300X X Start timer as pulse
st T ote 121 135 | v 1ido| wox o | X Start tiser as extendsd pulse
SR 1| ot 321 [3.5 | oso owo| o oo | X Start tiner as ON delay
5 1| ote 21 [38.5 | oo rie| mox wox | X Start tiner as storsd ON delay
SF 1| oto 121 [.25] omn oro| wox wox | X Start tiser-as OFF delay
3 ci{ o 0
R T| Oto 63 6.5 oot 1ol oo o0 | X Reset timer
c
S c! Oto & 42,75 ou?v noo x:got )080( X Set counter
7 ci{ o °
R | Oto 63 6.25 | om oo} wox wox | X Reset counter
s c| o 0
o'l C| 0t €3 1.0 | 010 10of wox x00c | X Count wp 4’
[»)] c| Ote 63 .75 msm ov‘oo xogtx xogcx X Count down !
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Cycle

l Operation code I codes I
Operation Parametar (ps) | Byta 0 | Byte 9 RO | FIB | Function
Load and transfer functions
4 A 0 0 iLozd input byte of process input im
L 18 0 to 127* 3.25] o0w0 1010{ moxx 00X to accu 1 9'
s 2 [ [ Load input vord of process input 1nm ,
L v 0 to 126 4751 0101 o010] mOX 300X into accu 1 |
4 A s 0 Lozd output byte of process output
L 28 0 to 127* | 3.75 o100 1010 vOX 000K image into accu 1
5 21 o 0 Load output vord of process output
L v 0 to 126° .75 o010  oo10] vOX 000K isage into accu 1
0 Al o 0
L F8 0 to 2% 4.0 | 0000 1010{ 00X 000 lLoed flag byte into accu 1
21 0 0
L F¥ 0 to 25 5.0 o:;ol 0010 00X 000K | lLoad flag vord into accu 1
2 A 0 0 Load right-hand byte of current data
L OR 0 to 255 25.75 o010  1010] 000 000K lock into accw 1
2 21 o 0 JEud leftehand byte of current data
L oL 0 to 2% .75 o000 0010] 000t 000X lock into accu 1
- 3 2 0 0 Road vord of current actusl data block |
L (1] 0 to 255 26.75] o011 0010] 000( 3000 linto accu 1
L 1 0 to 127 5.5 oo%o nozro )080( )ogox Load time (binary) of timer into accu 1
2|l 0 o Load count [binary) of counter into | .
L c 0 to 63 5.5 m‘oo 0010] X000 00X mccy 1 ;
[osd perlphara] byls of puts
L 8 0 to 127 10.0 9,7“ mzlo )og(x )og(x nto accu 1, bypsssing the process i
7 o 0 phera] byle of digita] inpuls/
L Wl 0to2 [12.0] otn 1ol oo o0 m“"{ broa 21"9 the
w T | 0to121 [10.75] oo 10| ooex 1000 foad tise (BCD) of timer dnte accu 1
4 ci{ o 0
(] c 0 to 63 40.5 | o100 1100{ J000c  000¢ Load ceunt (BCD) of counter into accu 1
: . sl o ° ransfer contents of accu 1 to input
1 I8 0 to 127 |40.0 | oo 1011| moox 000 byte of process input imege
5 s | o ° Transfer contents of accu 1 to input |
1 (] 0 to 126° 4.0 0101 oot1| @oox 000 ord of process input iss i
. s | o ° Transfer contents of accu 1 to output
1 @8] 0 to1271° | 4.0 0100 1011 1OOX 20000 byte of process sutput fesge I
. 5 s | @ ° Transfer contents of accu 1 to eutput
T o 0 to 126° 4.0 | 0101 0011 nox 000 pord of process ewtput iesge !
0 8} o 0
1 8 0 to 255 A0 | om0 0itf oo 30000 Transfor contents of accu 1 to flag byte
1 3| o 0
T 2] 0 to 2% 4,0 | o001 o011 0000 1000 Transfer contents of sccu 1 to flag vord
2 s | o o ransfer cn{uT of accu 1 to the
T DR| 1 to255 |2.5] ooto 011|000 0 'h;ﬁ‘ of corrent actial |
2 3 o o ransfer cuﬂon;s of accu T to the vor:
1 oL 1t02 [58.5] oo o010 000 left<hand byte] of current data block I
3 3| o 0 ransfor contents of accu 1 to the vord;
T O | .1 to 25 25,250 0011 0011|000  3000¢ f current data bleck :
y s| o o [Transfer contents of scew 1 diractly |
T ] 0 to 255 10.5 | o111 o0o11]000¢ 3000 ito peripheral byte !
? » 0 ° Transfor contents of accu 1 directly i
T P¥ 0 to 254 12.25] o011 1011 000 3000 to periphsral verd 4
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N_—
Cycle Condition
tise | Opsration code codss
Operation l Perssster I {ps) I yte 0 | Byte 1 l MO | FIB | Function
2 s o [ Load constant mwsber (1 byte)
L | 0te 25 3.25] 0010 00| J000¢ 000X into accu 1
SCII 3 0 1 0 Load constent charscter into
L B* | charscter 5.5 | o011 oooo| ocot o000 accu 1
377168 3 of o ) Load constant fixed-point avaber
t K| te 032761 5.5 | oo ocooof 000 0100 into accw 1
3 o] a [ Load constant avaber (hexadscimal
L Ki* | O te FFFF 5.5 | o011 oooo| oo o000 code) iato accu 1
0000, . .00 3 o| s ] Load constant bit pattern of 3 vord
L Kt 1.1 5.5 | con o000 1000 0000 {2 bytes) inte accu 1
0 to 255, 3 o 2 [ Load constant ausber (2 bytes)
L K| o te 255 5.5 | oon oooo] 0010 0000 into sccu 1
. 3 o| o 2 Load constant nusbar (2 bytes) =
L KI* | 0.0 to 999.3 | 55 | oon ocooof oo o010 as tise into sccy 1
3 ol o 1 Load constant nuebtar {2 bytes)
L KC*| 0 to 959 5.5 | o011 gooof oc00 000 as count into accu 1
) These are &<bytes operations in which the constants are in bytes 2 ond 3. —~
Comparison functions ‘ ~
Fixed-poln cupl s uccﬂ val
2 1 [ °
1«F —_— 0.75| oo0 o001 W00 — e:d:‘fls’.ni re i
Fixed-peint comparisen Yor 3 cu'l >
2 112 o 11H
> F _ 9.0 ! ooio ooor| 0010 — g&{ 113 :“‘.'2:0‘::",1 kLo-11
oaparison Tor acc <
<F 9.0 | o020 o] o0 — u’:':z! T accure u:ﬂu RLO-F1,;
Note:
The prograssable centreller has tve sccuavlaters for conparison and arithmetic functions and for digital operatiens.
Lescing means that the ‘centants of accu 1 are transferred to accw 2 and that accu 1 is nevly losded according to the
opsrands in the leed opsratien. After twe lesd operations, informtion on the contents of the accusulstors can be
obtained vith cosparison eperations,
Example:
Lo ft—kad "
\[E 3 *
l D—(El .
\ 4. ~
1eF Seudnforucn1-ucnl
A transfor eperstion alvays transfers the contents of accu 1 to the eperands specified in the transfer epsratien.
~
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Cycls _Condition
tise | Opsration code l codes ‘
Opsration Parsmeter (ys) [ Byte 0 ! Byte 1 RO | FIB |Fonctfoh
Block calls ¥erd addr.
7 5 0 0 unconditionally te prograa block -
» P80t 25  POT5 | om omor|oex oo = Y S
3 p| o 0 wconditionslly to function block °
N FB | 0 to 255 b.‘ls 0011 1101 000 300X oo Y
6 o} o [ Juap unconditionally to organisation
] ] 1 ,25 | o110 1101 wox 2000 block i
5 5 0 0 Jusp conditionally te program block
X PB {0 to 295 1.75 | 010 0101 oox xo0x | X
1 D [} [ Jusp conditionally to function block
X F8 | 0to 255  B0.25 | oot mor|mox oo | X ? & Y 10 Tunction Bloc
D] 0 0 conditionally to erganisation
X 08 1 8.0 | o0 1ot | oo 000¢ :1::& Y ”
2 0 0 ] «all data block: the dats block is
o D8 | 1 to 241 19.25 | o010 0000] 000X 000X valid wtil anclher 0B is called.
6 s| o 0
BE R P3.5 0110 0101| 00O0 000G Unconditional end of block
0 0 0 ;
BEC JEE— £3.15 | oooo  o101] o000 oooo | X | Conditional end of block
Other operatione
0 o] o 0 *
[;0 _ 3.25 | o000 o0000| 0000 0000 No operation (a1l bits deleted)
['W 1 N 3.2 "r" u’n nFn nFn llo opsration (a1l bits set) .
N ol o s “Progrssmable step operstion (at the snd|
STP _ 11.5 | o1 oo0o| 0o oo of the cycls, the programable
1 0 ° ° Display construction statement for the
0o 0 to 255 3.5 ooov 0000| xo0mx 000 programeing unit
[ [} [} An tion in th tea dat
»8s 0 to 2% 1.5 on‘m 1010} 3000 3000 is ::‘: .::cu;!! s Syston ts range
7 o o 0
STS _— 38.5 | o111 0000 0000 0000 Systes stop
? 0 [} 2 Interchangs the contents of
TAK —_ A5 | o1 oooo) ooco  ooto ! accunulator 1 and 2
Load and transfer operations (system operations)
A ° 0 0 Load register (indirectly) vith the con-
LR 0to 2 13.25| o100 0000} 000¢ 000K tents of the mesory vord addressed by -
Bccusulator 1 ;
P s o 0 ransfor tha register contents (indi- !
TR 0t 2 13.0 | o100 1000 2000¢ 00 rectly) onto the memory vord addressed
accusulator 1
° 3{ o 0 |
™ 0 to 25 842 000C  000¢ ock tranafer in the byte mode
0 [
T8 0 to 25 10.7% ofw wsn WOX 3000 Transfer vord to the systea dsta area
Arithmetic operations
s ol o 0 Rdd byte constant (fixed-point) to the
ApoBN 2 127‘? 3.5 0000 | 000 000 pontents of accumulator 1
] s el o o Add fixed-point constant (word) to the
ADOKF 306 5.5 | 001 yo10] 2000 300X | Fontents ornccmhfor 1( )
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Cycle

tisg : Operation code codes
Operation l Prasater | (5) | Byte 0 | Byte 1 | ko' | F18 Jchtion
Digifﬁl logic functions
: ital AMDing of 1 and 2 rd
W Loms| o o e
. Di ital § 1 and 2 d
o 3.25 m‘m (l;i ° ° g Iord :2::1 ':‘t::f‘: M.:E:ﬂ('or '
s 1] o ° ?lgxhl [XOR:ln of agcut and accu? i
XOd 2.251 0101 000t rd zr vord ;result stored in accul;!
Arithmetic functions
? 1] 0 0 Add accu 1 to accu 2; result stored in
of — 5.25 | ont 1001 acce 1; < 0,58 or OV
- 5 9| 0 0 Subtract accu 1 from accu 2; result I
ud — 9.5 | o1 100 stored in accy 1;<0, >0 or OV :
Jump funotions 'ﬁ;,“"
Slabe]® . Juap unconditionally to label,consist- |
0. (4 1.5 wzw ol ,,&, oo ing of MSCI] cheracters. Juap dis-
SLabel® Juap_conditiona zif RLO-T17) 1o 1a
X . (AASER .y 8.75 et Yox ,,,gu cmg sting hﬂh characters. ?Mpm'
"Label" 5 condihmll 1f resuliezero] to
7 . sty e 000 2000 bel, copsistin yoi sikierelte
abel" 1 i
0 - (MSCE o 8.7 o:)o “%, )ogtx )ogot l#f’i)‘%dmﬂlc&&.én, c¥ ﬂs
«32768 7 0 0 8 Skip systes scftvare
[JUR- to +32167 9.0 o111 000d| 0000  1OM3 unconditionally
Timer and counter functions Yord addr.
0 a| o0 0 nable tiser for cold restart (only on
FRT 0 to 127 | 575! o000 100|000 000( sitive going edge of RLO)
4 al o 0
L rc 0 to 63 5.5 | oo owo| oo 00 mbl:i:mtor for .sold .:u(art (only
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Cycle Condition
time Dnnﬁn cdl codes
Operation l Parameter l (’l)l Byte 0 Byte 1 RLC | FIB IFunction
Shift functions | Por.
ft confents of accul to ¢ ctTh
s 1 0 0
SLw 0to 15 ]60.25 0110 0001{ 0000  300CK i ‘m""' to the i 8 "m g
) 1ft contents of accul to the ri
SR¥ 0t 15 lco.zs ono 1001 0000 2000 bt poritions fe the I.f A
Conversion functions
0 1 0 °
CFY —_— 3.5 | oooc o000 *Lu’s comploment of accu 1
0 9| o [ .
(] _— 3.5 | o0 100 leo's coaplesant of accu 1; <0,> 0 orV;
Decrementing/incrementing D‘;’g”;;;
1 ? ] 0 bncunnt only the loweorder byte of
D 1 to 255 3.5 | ooov 1001 300 3000( ccu 1 by o particular value
1 1 ] ] Increment only the low-order byte of
b 1 to 255 3.25 1 o001 - 1001] 000 00 mccu 1 by a particular value
Processing functions Vord addr.
4 € 0 0 ocess flag vord. The mext operation )
00 Y| 0to 2% 15.5 | oo 1110) 200 000 pecified is coabined with the parame.
tor in the flag vord and executed.
. € ° 0 IProcess dats vord. The mext operetion
1 1] N | 0 to 255 31.75 | oo 1110| 00x 30000 pecified {5 cosbined with the parase-

or in the dats word and executed.

Disable/enadle command output

. El o 0 X L' 7,

BAS — 3.25| won o sable comsand output
. F £ 0 [} X .
BAF e 3.5 v e Enable comsand owtput
Disable/enable interrupts

(] s | o 0
IA _ 3.25 1 oooc 1000( 0000 0000 Tnhibit interrupt processing

0 [ 0 [ ]
RA — 3.25| oooc 1000| 1000 0000 Enable interrupt procesiing
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PC Program Correction through NC Operator Panel

Generalities
Using the PC Program Correction
Prerequisites and Activation of the Program Correction

Key functions

Operation

Basic Display

Up and Down Load of PC Program

PC Initial Clear

Editor

Search

Activation of Blocks Stored in PROMs
PC-RAM Compression

Information Functions

Examples of Use
Display of ISTACK at PC-Stop

Program Correction for Test Purposes
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12.1.1

12.1.2

12-2

Generalities

Using the PC Program Correction

Functions of the programing unit 670/675 can be partiaily accomplished
on the NC-operator panel,with the aid of the PC correction program (PC-
diagnosis).With its use,small program corrections or error analysis
(ISTACK,BSTACK) can be executed,especially during service.

The program correction can only be used with version 3;the NC software
edition does not matter.When using the program correction,the changed
user programs are stored in the free RAM memory of the PC.In the case
of the 130 WA,care must be taken,that a free RAM range of 0.5k infor-
mations be present on the PC CPU for the user,and that it be used by
user program.

The RAM memory on the PC CPU of the 130 WB is for 2.5k instructions.

Prerequisites and Activation

Test board 03220 must contain software "PC Program Correction"
(10 EPROMs on PROM location 71-80).

The board must be pluggeq into the location next to the NC power supply.

Switch S3 on the NC-CPU board 03700 must be in lower position.
Switches Debug and Diagn on test board must be in upper position.
Switch NC ON.

The PC program correction is activated with the Diagn switch in lower

position.The operator dialog is done via decision menus in text.

With active program correction,the PC program runs normally,but the NC

sof tware program is stopped.

If the PC program correction is operated incorrectly,the NC-CPU can go
to stop-state (red LED on board 03100 lights up).
Return into the PC program correction possible only with NC OFF/ON

(hardware reset).

Jump of the PC program correction into normal NC software program:
Diagn switch in upper position,then NC OFF/ON (hardware reset)

With the software "PC Program Correction",as described in section 10 of
the start-up instructions,the NC engineering panel program is also

available.It can be activated with the Debug switch.

\\r/
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12.1.3 Key Functions

Clear an input

Enter an input

Number range decimal 0-9

Decimal-hexadecimal conversion

3| Number range hexadecimal A-F

Input switch to hexadecimal numbers

Minus sign

Change of a datum

O H ] el BF [
o=

~ L I Insertion of a datum
Search for a datum

Clearing of a datum

&[]

Cursor 1 datum to the right

Cursor 1 datum to the left

Cursor 1 shift line down

Cursor 1 shift line up ..

Answer of questions for operator dialogue

NE[=][=1000
8

Leaving the operating mode
(not possible during inmputs in editor operating mode)
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12.2 Operation

12.2.1 Basic DisElax

Function selection by the ope-

LOAD PC PROGRAM rator is generally done with
OUTPUT PC PROGRAM
ERASE PC

EDITOR or - ' and 1
SEARCH

ACTIVATE EPROM BLOCKS
COMPRESS PC RAM -
INFORMATION FUNCTIONS

the keys |ygs! and |no

The display is switched to the next possible operation function with

the NO key.

The YEs key activates the selected operating mode.
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Up and Down Load of PC Programs

Select the operating mode with operator dialogue

CRT display:

READ-PUNCH COMBINATION
STANDARD READER
SELECT BAUD RATE

PROGRAM BLOCK 7
FUNCTION BLOCK ?
ORGANIZATION BLOCK ?
DATA BLOCK ?

STEP BLOCK ?

INPUT BLOCK NUMBER....

READY FOR INPUT
(oUTPUT)

TRANSFER ACTIVE

and

Siemens PT 80 300 baud

- Siemens reader 9600 baud

- Baud rate selection:

150-300-600~-1200-2400-4800-9600

Selection through operator

dialog and

-Entering with the key input

Start with key

The data are loaded up and down

through the V-24 (RS232) interface

of the NC.

TRANSFER FURTHER BLOCKS ?
(CUTPUT)

YES

Select page block selection

Remark: At the output of DBO,a list of the present blocks is outputted,

Select basic page

similar to the "Output Director" with the PG 670.
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PC Initial Clear

Select the operating mode through operator dialogue

BRING PC IN STCP STATE

PC switch to Stop position

"ERASE PC" NOT COMPLETED !

After approximately 3 seconds

"PC ERASE"™ COMPLETED
PC SWITCH:

2 times from STOP to OPERATION

Switch the PC switch 2 times from Stop to Operation,then select the

basic page.
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Editor

Function Range

Iﬁput of a new block with type and number

Search for an instruction in the PC memory range

Search for an instruction in the selected program block

Load into the active memory,and display the block on CRT

Display of the STEP-5 codes of organization,step,function and program
blocks

Display of the corresponding data values for the data blocks

Display of the blocks corresponding to the addresses in DBO
Change,erase and search for a present code (hexadecimal,decimal and
mixed), insertion of a new code

Automatic correction of the datum,block length in the block header,
and the jump address at erasing or insertion of a code, if the jump
designation is present

Retransfer into the PC RAM,and change the block address in the
address list (DBO)

Read/Change Block

Select via operator dialogue in basic page YES| / | NO

READ/CHANGE BLOCKS
ENTER NEW BLOCK

Read/change block |YES

BLOCK TYPE ?

PB PROGRAM BLOCK
SB STEP BLOCK

FB FUNCTION BLOCK YES| / | NO
0B ORGANIZATION BLOCK
DB DATA BLOCK

Selection with

Desired block number

BLOCK NUMBER .... f€>

with input key

(enter)



BLOCK NOT FOUND !
LEAVE "EDITOR" MODE 2

YES NO

Select basic page

Block found,e.g. 0B1

FREE: 00364 WORDS
FFF6 D001 8000 0O0D0 000D
0000 B6EF 98FB 99FB 3DOC 2001
OODA 3DC8 2D01 6500

08001  EPROM

0014
001E
0028
FFF6 7070
LINPUT (H):
0B001 EPROM FREE: 00364 WORDS

FFF6 7070 D001 8000 0000 000D
0000 98FB 99FB 3DOC 2D01
00DA 3DC8 2D01 6500

0014

001E

0028

0000 B86EF AF
L_INPUT (H):

239.6

12-8

Selection with |yps /

Select editor block type

Cursor functions

ti{d]|—]l=

The datum selected with the cursor
can be erased,changed,or a new datum
can be inserted

(see the key designation,section
12.1.3)

- Block header
AF239.6 = F251.0 = F251.1
JUFB12 Ju FB200 BE

Display of the selected datum in
STEP-5 code

E.g. Change of datum B6EF (AF239.6) in AN F239.6
ANF = AD (see the instruction list PC 130W,section 11.8)
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Switch-over decimal/hexadecimal

Hex-number A
number O

Switch-over hexadecimal/decimal

number 2

number 3

number 9

Switch-over hexadecimal/decimal

number 6

or

newly entered datum is inserted

1) ®) = [ = = = FEHEE

—

47;' Operating mode terminated

3

LEAVE "EDITOR"™ MODE ?

STORE BLOCK ?

Input (H): H

Input
Input

Input
Input
Input
Input
Input

Input

Termination of input, prior datum is changed

Entered datum is searched for in the selected block

(H): A

AD

AC

AR0.2

A0.23

AD.239

A0.239.

R0.239.6

Call of block selected in

operating mode editor

VES*'——-—-; NO

Operating mode Editor is terminated.

The block is stored in the RAM memory of
the PC.If,prior to this,the changed block
was stored in EPROM,it will now automa-

tically activated in RAM (reactivation in

the operating mode, 12.2.6)

Op. mode Editor is termi-

nated.

The block is not stored!

The basic page is selec-

ted.
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Entering a New Block

12-10

Operation is like in 12.2.4, block read/change

Exception: after the block number is entered,a library number must also

be entered.

The block header of the new block is generated automatically.

Alarms: "RAM FULL"- the block cannot be stored.

Remedy: compress RAM
EPROM LIST FULL

Search

Select the operating mode via operator dialogue |ygs| / | NO

DATUM (H) SOUGHT

As in the Editor operating mode (12.2.4),the input of the sought for

datum can be done in hexadecimal,decimal or mixed.

The input is completed with the Input key.

All valid blocks in the entire PC memory range are searched for the datum.

If the datum is found,e.g.
AF 239.6=86EF (instruction list

see section 11.8)

If the datum is not found,

SEARCH COMPLETED
LEAVE "SEARCH"™ MODE

0BO01 EPROM FREE:00364 WORDS
YES NO
FFF6 7070 DOOl1 8000 0000 000D _
0000 S6EF 98EF 99FB 3DOC 2D01f >Select basic page Select Search
000A 3DC8 2DO0I 6590
0000 86EF UM 239.6
DATUM FOUND! FURTHER SEARCH ?
YES NO

The PC memory range is

searched further for the "EDITOR" MODE 2

desired datum

YES| NO

Remark: Op. mode Editor is selected. Select
All blocks in the PC user All functions of Editor mode basic page
program can be searched range are available

with code 6500 (BE). (section 12.2.4)

~
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12.2.6 Activation of Blocks Stored in PROMs

Select the operating mode via operator dialogue YES| / | NO

OVERVIEW
SELECTION
LEAVE OPERATING MODE

Overvieuw VES!

e.g. 0B1 in EPROM and in RAM, RAM block valid

Select Yes{ / [0

NUMBER BLOCKED EPRDN‘BLDCKS
0 0B 01
PAGE OR INPUT NO

Page further | 1 / |

If the block is only present in EPROM,

NO EPROM BLOCK IN LIST

Select block type: YES

DB DATA BLOCK

PB PROGRAM BLOCK Select block
FB FUNCTION BLOCK _ (e.g. PB1)
0B ORGANIZATION BLOCK with YES:/ | NO

SB STEP BLOCK

BLOCK TYPR: PB Input block number -@
BLOCK NUMBER 1

Block locked Block is not locked
BLOCK TYPE: PB BLOCK TYPE: PB
BLOCK NUMBER 1 BLOCK NUMBER 1
ENTER BLOCK BLOCK UNKNOWN

Exception:If a block stored in PROM was transferred into the RAM memory
in the Editor operating mode,and if a harduare reset is execu-
ted afterwards,the block will no longer be entered into the
EPROM list.

The block can no longer be generated in the "Activate PROM
stored blocks" operating mode.

Remedy : Initial clear
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12.2.7 Compress PC RAM

Select operating mode via operator dialogue ves| /

PC TO STOP STATE !

Push the PC switch from operation to stop

RAM ADDRESS LIMITS:
* BEFORE COMPRESS

* LOWEST USABLE £000 at 130uA C0ooo
* LOWEST USED £298 D616
* HIGHEST USABLE  E3FF D763

START WITH YES !

YES _ NO Basic page selection

RAM ADDRESS LIMITS:
*AFTER COMPRESS ....
*LOWEST USABLE ....
*LOWEST USED ....
*HIGHEST USABLE ....

TOTAL NUMBER OF BLOCKS FOUND
IN RAM ....

NUMBER OF FREE WORDS ....

OPERATING MODE ENDED !
ACKNOWLEDGE WITH  YES !

YES NO
Compression ended, Select "PC RAM Compress"
select basic page page

Switch the PC back to operation.

at 130uB

~
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12.2.8 Information Functions

Select via operator dialogue YES|{ / | NO

CONTROL BITS SDS-SD6-SD7
READ I-STACK Select YES| /w0
READ B-STACK

READ PC ADDRESSES

For explanations concerning control bits I-STACK, B-STACK, see section

11.6 .
When selecting "READ B-STACK",the depth can be incremented with page
keys f 1 .

READ PC ADDRESSES YES

ENTER PC ADDRESS e.g. MBO = PC address E EOO

(see PC address list, see section 11.8)

£ EOO <a>

HEXADECIMAL CODE Select |YES| / |MO
BINARY CODE

ADDRESS CONTENTS
EECO 0110 1011 ACCESS - COUNTER 0001 Binary code
EE0T 1001 0000 PC STATE

OPERATION

ADDRESS CONTENTS
EEO0 6B90 ACCESS - COUNTER 0001
EEO0T1 0303 PC STATE

OPERATION

Hexadecimal code
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12.3.1

12.3.2

12-14

N
Application Examples
Reading the I-STACK during PC Stop.
The PC goes from normal operation to stop-state; the red PC LED lights.
Procedure:
PC switch to Stop
NC OFF
Board 03220 with program correction; plug EPROMs in.
Switch 53 on the front plate of the CPU in lower position
Diagnostic switch on board 03220 on lower position
'

NC ON (display shows CS = 7EQ0 IP = OOEC)

Press key @ _
Press key (the menu page of the PC program correction is displayed)

Select program test Information Function according to section 12.2.8 et
Read control bits, I-STACK, B-STACK.
Program Correction for Test Purposes
For testing of the spindle,in the following example the inputs and inter-
locks of the PC user program are "jumpered".In the example,the spindle
enable and hold key on the machine control panel are used on input 11.6,
respectively 11.7 .
Procedure:
- select operating mode "Editor"
- change block
- call 0B1 -~
- search for block end i:;]

input 6500 B

~

- cursor to the previous instruction
- input AI11.6 (spindle enable)

J 2 0 1 1 l_i_I 4\
R D F 1 ] F Z | i
C O . 1 1 . 6 Input
- set flag for the PC - NC interface SM4.3
2 -0 4 3
N D F X F K
9 0 . 4 - 3 Input
- input ANI11.7 (spindle hold)
° 4] [0 1 ] !
R X D F i ) Fl (% i
E 0 . l l 7 lnput
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Reset flag for the PC - NC interface RF 4.3

L 1 9 4 3
RjLL) (D] [¢] [Xx] [F] [K Q
B 0 : 4 . 3 Input
- Terminate with the reset key =3
g

Leave the EDITOR operating mode YES

STORE the block YES

The changed program is in the PC RAM

The changed 0B1 can be cleared again, and the original block can later
be activated again, with the operating modes:

PC initial clear

Activate the blocks in EPROM



13. Alarm Description

Contents
13.1 Generalities
13.2 Alarm List

13.3 Alarm Descriptions

13.1 Generalities

Alarm display for basic versions 0 and 2
123 456 7 8 9 1011121314156 17 181920 2122 23 24 25 26 27 28 29,0 31 32

VLTl ol d o] [e]o]alMelzin]e] [efulelek] TTTTTTTT]
2[ | [ [ ] [slof4] [B[u]dc]¥] [cloN]s]T|r]ulc]T{z]o]n] [T ] ] |
SAlLARM T TITITTITTITIIITTTTITTTLN

2 .ﬁ. The alarm light (nr. 4) can indicate one or several alarms.
] [

The first alarm number of the NC's alarms is generally displayed in the

last three columns of the 3rd. line.A maximum of 4 current alarms are dis-

played in text (brief description of cause), in two sequential pages.

r Incrementing the display number with the page key to further

possible alarms

l (Display number, 1 resp. 2)

Alarm numbers 1 - 248 are monitors of the hardware and machine state (also

of external devices).

Alarm numbers 250 - 718 are monitors for operation, programing, decoding

and processing.

‘ The alarm acts as E-stop,it brings the axes to an immediate
standstill (locked control loop)
* ) The alarm can only be cleared with PORESET (power-up)
,/’ The alarm can be cleared with the RESET key (with M30 at
’/’ program end)
The alarm can be cleared with the CLEAR key.(input clear)
4

BA... Refers to sections of the operator manual




Alarm List
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Re,: 3 ’
Clear|r.. . ? [} ] 13 lT ] ) ? ]I '
02 e Bits | 8rea sit ) M2 it I 1T )
1 t . ﬁT v l
00 l i I Axis 1 Axis | Axis
! 1 t ] J ] ) J
T —4 O m s 1
0 , | Axis Axis Axis
' i B 2 [ 8 T |§ T
~§ Axis | 3 “nis 3 e
o ) IR R =T
g‘ Axis 4 Axis 5 Axis
o) é [ .; ? [l 1 ¢ '
3 4
Axis Axis | | Axis Axis k' Axis 1 Axis
o 1 I ' I 1 1 ] - 1
. ]g 5 8
" Axis Axis Axis (& Axis %? Axis 'E Axis |
2 g ? o 2 E 2 2 ?
' . Axis ‘ g Axis Axis Axis >§ Axis a Axis
. 3 b ] ¢ ) ) 5 3 )
s : ﬁ
Axis Axis Axis Axis Axis Axis '
3] . . « l 4 1 . $ 0 .
4 v ~ — . i
pindle fﬁ:ﬂ'\
2 encoder pronator Emgzggncy rcwgztizidy
fault Fm dle 'J
Time Overflos 2 | No {1 Overflow| Parity Overflow 1 | Stop-bit -
1 honitor v24| Hardeare | stopbit - czrgg?}“. parity
Interface |Reader error—= SART Hard.ere Error Rescr Herd.ere Errofe——]
—Reachr Herd.ere |
2 Over-
Blook w0 ting [Parity Program Tock not
28 LF or with é;g}? error in {not in lin
1231 Ed,aﬂ amt‘ irnterface |memory memory memory
SNS
2 block rot
1) | fasd
Memory Discrepaxy | Tape Tepe irput | Block with [Block Irrelovant [Character
Ly overflow beh.sanm format rot more then |parity EIA parity
tape Enx{r error allo.ed 120 dharactjerror character error
Sub~ Cutter eneral
28 routine point decoding
error error error
False irput | Falses blook|false False radiusifalse agla] No . | False
I parareter  { order GD2/G03  |valie intarsection firpt valie
- Blignrint Prog.froor

*)

can be cleared only with PORESET



Alarm List

(continued)

13-3

nr.: rd.
Clearjy. . ‘,Dec. ] ' ‘ s . 3 ? t
sn [201d.De e ) Bit 6 it s Pt a R o2 e sit 0
Circle Zero or Option Circle no
3 tool off P n selec-
% end-point set value not p‘ted
error error present plane
foo many No F-word Falsely
n axes to
be driven]®F too programed
large lead
Functjons
3 ot allowed
/ with seled
7 ted CRC
b3 ]
p 1]
T -start
3 wvithout
ref.poiny
2 axis,or CRC/ Blueprint | False blodk| ore than 6
80 then 2 contour |[programing | structure @% Gereral
.progr.f . error error parame
Mm_
Complste mgihrunamm i
) block can't r'ga h{%s tr"g' Memory ;nggt. izp::;‘t{
% ‘ 5‘“‘43@ ?’u",gt overflow [irhibited | %1 "8
Tt yractor ' ) Strobe-
s2 A raotraé&sais Hold at V) input
— Cort 4o thread error
. Z P, ﬁ;ﬁaﬂ P Progran . | BI65< WG th
$3 et eror Ids res Y m %gd’ V.0 da&mm
ters
MDA
Faloe mmf
Restart b/ code in
Battery
4 alarm
Sa—

** Input line (lowest line) must be completely cleared.

Error 70X cannot be cleared with either RESET or CLEAR !

Error 71X can be cleared with CLEAR !

1) Alarm "Hold at Thread"

Versions 0 and 2 up to software 05

Version 3,software 01

Alarm-Nr.

262
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13.3 Alarm Descriptions

Alarm numben

Description and Remedy

1, 2,
1, 12,
21, 22,
31, 32

15,

Limit Switches

These alarms are also triggered when a software limit switch
(value entered under TEST N160-N173) was reached (reference

point dependent setting).

The axis is stopped,but the position contro. loop remains

closed and the following error moves the machine into position.

In jog mode,the machine must be moved in the opposite direc-

tion, and the alarm must be cleared with the red reset key.

A Moving Axis has been Disabled

This alarm is issued if a "Control Enable" input signal was not

received.

All axes are brought to a rapid stop and the position control
loop is locked (EMERGENCY STOP state).

It should be investigated, why the interface has revoked the

control enable (see Interface Test, section B.1).

The alarm is cleared with the red reset key; program restart is

afterwards required.




Alarm number

13-5

Description and Remedy

101,
111,
121,
131,

Standstill Monitor
The standstill monitor is triggered when the set "Clamp Limit"

has been exceeded, or if the axis failed to reach the position

within the prescribed time intervai.

Possible causes:

An axis is pushed out of position due to high mechanical for-
ces or faults in the control system, tacho generator, motor,

mechanical portion, or the position control loop hardware.

- An axis cannot reach the position,e.g. because the drift is

too high.

- A mechanically clamped axis has been pushed out of position.

- see the start-up manual, section 11, N353.

Remedy :

- The clamp limit TEST N110 - N113 must be higher than the
position tolerance TEST N100 - N103.

- The "Dwell Time for Position Monitor"™ TEST N353 must be long

enough to allow for the elimination of the following error

within the prescribed time span.

- The axis is pushed out of position by more than allowed under

TEST N110 - N113 (clamping), by another moving axis.




Alarm number
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Description and Remedy

102,
112,
122,
132

103,
113,
123,
133

Velocity Command Value too High

is issued when the velocity command value generated in the

control is higher than permitted under the "Command Value Limi=~

tation" set under TEST N354.
This can occur when, for instance, the motor cannot follow the

velocity command value (the maximum following error exceeded) .

Check whether the value set under TEST N354 is about 20% higher
than the "Command Value Limitation" set under N140 - N143.

Contour Monitor

This monitor triggers.alarms 103...133, and the servos. are
stopped by dropping the velocity command value to @. Also, the
enable signals for velocity control are revoked, and the ma-
chine is switched to follow-up mode.

The alarms are cleared with the reset key.

Alarms 103...133 indicate, that the velocity control lcop opti-
mization is inadequate, or that the position loop gain is too
high - as would certainly be the case if the values set under

TEST N351 and N352 are zeroes.

Alarms 103...133 are triggered if the tolerance band set under
N352 is exceeded, or when, during accelerations and decele-

rations of the drive, the axis does not reach the neu speed

within the Ky dependent time limit.




Alarm number
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Description and Remedy

104,
114,
124,
134

1T
115,
125,
135

Position Control Loop Harduare Fault

The monitor trigger- if the position control cable breaks,
if the position control signals are missing, or if a ground

short occurred..

Alarm activation leads to an immediate standstill of all axes

(see the start-up manual section 11, N353).

Check the bosition control cable.

Drift too High

As long as the drift (temperature influences on components) is
not too high, the control is able to compensate for it

(BA B.6.5).

The alarms are triggered if the drift becomes larger than about

500 mV.

The "Not in Position" LED does not go out if the position con-
trol loop or the drive are not ready.It also remains 1lit in the
following cases: the servo drive is inhibited, there is a hard-
ware fault in the position control loop or servo drive, or the

drift for the drive is not properly adjusted.

Execute the "drift compensation" again (service manual, section

5.5).
(The drift memory is displayed under TEST N230 - N233.)




Alarm number
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Description and Remedy

108,
118,
128,
138

222

223

Contaminated Scales

When linear scales are used by the measuring system,uhen
the scales are contaminated,the alarm is triggered by a hard-
ware signal from EXE (see the Interface Description,chapter 7)

to the NC.

Control Loop Not Ready (Position Control - Input Signal)

This alarm indicates a fault in the servo drive unit.It indi-
cates if the appropriate input signal "Velocity Control Ready"
(collective signal for all axes) is connected, and one drive

unit is defective (e.g. fuse blown, overheating, etc).

The alarm brings about a rapid stop of the feed drive; the

"Control Loop Ready" signal is revoked.

Insert the P-N jumper "Servo Ready Simulation", if the signal

is not being used by the interface (see service manual,sec. 9).

EMERGENCY STOP (E-STOP)

is issued in the presence of the E-STOP interface input signal.

Check whether the E~STOP key was inadvertently pressed, or whe-
ther the machine moved to an emergency-stop cam.

(Interface test nr. 8, byte 5, bit 7 = "Q" ,
* £~STOP is present)

The alarm brings the axes to a stop and inhibits.the control.




Alarm number
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Description and Remedy

224

228

Spindle Position Control Monitor

Hardware monitor for the spindle
It only is active when N407, bit 2 = 1 (spindle encoder present)

This signal is issued when the input signals A, A*, B, B*, Z,

and Z* are faulty or missing.

The alarm brings the spindle to a stop.

The corresponding signals must always be of opposite polarity

(e.g. A £ A*),

Spindle Encoder Contamination

not implemented at the present.

ROD encoders have no contamination indicators.

Only for encoders with EXE 600/601 (linear systems, alarms
108...138).




Alarm number
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Description and Remedy

231,
232,
233,
237

234

235

236

These alarms only react if the Siemens tape reader is used.

Causes:
- reader electronic board MS600, for 232 and 233 especially

- reader for 231, 237

- machine datum, in case of alarm 231

Parity Fault

This alarm can occur only if machinme datum 411 or 412 bit 4

is set.
The alarm is triggered when the data word from the reader

(8 bit information + 1 parity bit) has wrong parity.

This fault is totally unrelated to parity errcors of 130 or EIA

characters of the tape (see alarm 271) .

Check the machine data and external device.

Overflouw Error

This alarm is triggered when the control receives a new charac-

ter before it could store the previous character.

- Check machine data and external devices

- Error in USART interface

- Cable

Stop-Bit Error

The alarm is issued when the wrong number of stop-bits have

been set.

Check the machine data and external devices.




Alarm number
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Description and Remedy

238

242

Time Monitor for V24 (RS232C) Interface

This alarm is triggered if the NC is unable to output or

receive a character within 20 seconds.

Causes:
- External device is not powered up
- Incorrectly connected cable

- The external device blocks the CTS signal for longer than

20 seconds.

The alarm is also issued when the control signals (DC1 - DC4)

are used and the NC receives no DC1 (11 H) within 20 seconds

at data output.

Overtemperature

This alarm is triggered if the temperature on the components

reaches the limit temperature of S50°C.

When this occurs,the NC Ready 1 signal is revoked.The inter-
face then revokes the read enable, i.e. only the currently ac-

tive block is processed to the end.

Check the fans and air ducts.

If the internal temperature of the control is lower than 56°C,

check the temperature switch on the CPU.

The trigger temperature range of switch S2 on the CPU is 56°C.




Alarm number
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Description and Remedy

251

252

253

254

257

261

Block not Found in Memory

e.g. when jumping to a block number.

Program not Found in Memory

The selected part program cannot be found in memory.

Parity Error in Memory

Operating Error for V24 Interface (RS232 C)

- NC operating mode Data Output and Data Start from the PC
- V24 (RS232) lock is on, and Data Start from the PC or opera-

tor panel
- The code for Siemens reader is set in machine datum 412

Block Missing LF or Containing more than 120 Characters

or M02, M30 without LF

No Coincidence Found during Sequence Number Search (SNS)

The alarm is triggered during SNS if the sought for block or
subroutine cannot be found up to the end of the program, i.e.

the object of the search (block or subroutine) is not present

in the program memory.




Alarm number

13-13

Description and Remedy

262

! 271

272

273

Fault at Thread

This alarm indicates to the operator, that an interruption
occurred during thread cutting, resulting in damage to the
thread (hold in feed per revolution).

For versions 0 and 2, starting with software edition O6.

For version 3 starting with software edition 02,this is dis-

played as alarm 523.

Character Parity Error

Depending on the program start definition - "%" or "EOR" - the
control automatically recognizes the code as ISO or EIA accor-

ding to this character.
From this point on, the parity of all following characters is

checked; it must correspond to the established parity.Alarm

271 is triggered if disparity is found.

EIA is odd parity.

IS0 is even parity.

Inadmissable Hole Combination of an EIA Character

Alarm is issued despite correct parity, if a character is

undefined in E1A code and it has been read.

Block Parity Error

When the block parity monitor (setting datum) is activated,

all the characters of a block are counted.If the sum is not an

even number, alarm 273 is triggered.

The control always generates tapes with even block parity, in-

dependently of the setting datum; for this purpose,if needed,

blanks will be issued.




Alarm number
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Description and Remedy

274

275

276

Block with more than 120 Characters

If a block with more than 120 characters is read, alarm 274 is
issued.Only the stored characters are counted, i.e. CR,
sprockets, spaces (blanks) with the exception of comments, are

not counted.

Remedy: brake the block into several blocks.

Tape Input Disabled

Rlarm 275 is triggered if :

a) The memory lock is in the "of f" position during an attempt
to read a part program or subroutine from tape, setting da-
tum "Key switch active during input of part programs" being
set. '

b) The data safety switch $1 on the CPU is not in "free"

(upper) position during doun-loading of machine data "TE".

Tape Format Error

Rlarm 276 is triggered when :

a) The allowed number of decades following an address is in-

correct.

b) A decimal point appears in the wrong position.

c) Part programs or subroutines are terminated or incorrectly

defined.

d) False format for the clearing of programs is used.




Alarm number
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Description and Remedy

277

278

281

Stored Program # Tape Program

If a tape is read more than once, its content is compared block
by block to the program stored during the first reading. The
alarm 277 is triggered if any disparities are found.

This alarm is also issued at any attempt to store a program
under a program number, under which another program has already
been stored.

In such cases, the previously stored program must be cleared.

Unlike during storage of programs, when programs are compared

the "Available Memory" number remains unchanged.

Memory Overflow

If the memory space becomes insufficient during douwn-loading,

alarm 278 is triggered.

The memory space still available for storage can be checked

via the "Available Memory'" number.

If necessary, irrelevant programs may be erased and the pro-

gram must be read aneu.

Irreparable Programing Errors

General

The error is displayed in the "Display of the Correction Block"

page, with an additional comma underneath each character.




Alarm number
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Description and Remedy

287

288

291

Path Intersection Error

The alarm is triggered at errors in the programing of the

stock removal cycle LS4, when the parameters entered are false.

Subroutine Error

- M17 in part program

- Excessive nesting depth

Errors in Blueprint Programing

False Input Value

The programed values lead to overflow during calculation, or

cannot be calculated due to false dimensions or procedure.




Alarm number
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Description and Remedy

292

293

_ .54

295

296

297

No Intersection

When calculating the elements of the described contour, the

programed values fail to result in an intersection.

False Angle Value

Alarm indicates angles larger or equal to 360°, or value un-

reasonable for the described contour.

False Radius Value

The input value is too large or inadmissable for the described

contour.

False G02/G03

Circular direction is not possible for the described contour.

False Block Seguence

Several blocks are necessary for calculations :
The sequence is incompatible, or there is insufficient infor-

mation for the calculation.

False Input Parameters

The programed parameter sequence is inadmissable or incomplete

in view of the described contour.




Alarm number

Description and Remedy

301

302

304

308

314

Circle not in the Selected Plane

3M: the interpolation parameters are incorrect for the selec-

ted plane.

Non-existent Option

This alarm is issued under the following circumstances:

- Option "Feed per Revolution" is not present, and G95/GY96 is

programed
- Option "Thread" is not present and G33 1s programed

~——

Remedy: Check software extent and machine data

Zero Offset or Tool Offset: Inadmissable Value

Double word overflow is possible with six or more decade

values.

Circle End-point Error

The programed circle end-point lies outside the circle.
The alarm is triggered when the end-point lies outside the
tolerance specified by the machine datum N355 ("Circle

End-point Monitor").

Thread Lead Incorrectly Programed

The thread lead is programed under I, J, or K, and always
refers to the leading axis, because alarm 314 is otheruise

triggered.
(e.g. X 20 000 Z 10 00O K 1000)
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Description and Remedy

316
317
"22
351

F-word not Programed

E.g. no f yet in program or programed at feed per revolution.

Two many Axes Programed

This alarm is issued when more than two axes should move,as

would be the case with G41/G42.

Inadmissable Block at CRC resp. TRC

With a selected CRC or TRC, G92, G33, M19 or G538 may not be

programed.

Remedy: Program G40 or
G41/G42, DOO (CRC cancelled)

NC Start without Reference Point




Alarm number
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Description and Remedy

501

502

504

505

506

508

ALARMS 501...538 CAN BE CLEARED WITH THE CLEAR KLY

Reparable Programing Errors

General

The error is indicated in the "Display of the Correction Block"

page (block before decoding), with an additional characteristic.

More than 6 Geometry Parameters

are programed in one block.
(Geometry parameters are: axes, interpolation parameters,

radii, angles)

False Block Structure

E.g. N10 GO2 X1000 LF (missing interpolation parameters)
N20 GO2 Z2000 120 LF (120 not allowed in this block)

Error in Blueprint Programing

CRC resp. TRC Contour Error

The intermediate block is too small for the selected offset, or
the travelling direction resulting from the offset calculation

is opposite to that programed.

Axis Programed Twice or more than 2 Axes Programed




Alarm number
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Description and Remedy

511

512
)

513
) — 514

Input only in Reset State

The alarm is issued if inadmissable functions are selected in
automatic mode.These functions can be employed only if the

reset key is first pressed.
The alarm can be cleared with the ;gj key.

Input Inhibited

Input is only possible if the key switch is in "gpen" position

or if the S1 data safety switch on the CPU 03 100 is in upper

position.
The alarm is also triggered if input is attempted in the wrong

operating mode.

Memory Overflouw

This alarm indicates that the program memory is full.
Programs not in current use may have to be erased (see BA 7.1).

These procedures can be undertaken only while the control is

in reset state.

Block with more than 120 Characters

During editing,the number of characters in a block is checked
before storing.(The 120 characters must include LF)

The only remedy is to split the large block into several

smaller ones.
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Description and Remedy

515

516

521

523

527

528

Selected Block Number not Found

This alarm indicates that the selected block number cannot be

found in the program during SNS.
The cursor is set to the program start and the program is

displayed.

Block cannot be Displayed in Its Entirety

Even if the allowed block length was not exceeded (120 charac-
ters), in certain configurations , not all the characters
can be displayed.
Remedy: It is possible to generate two blocks (the second of
which has no block number), by inserting an "LF".
The two blocks can now be changed, so that a functio-

nal program can be produced.

Error at Strobe Input

This alarm is triggered at external data input if the code is
wrong, the word is too long, or %input is made during a running

program.

Hold at Thread (see alarm nr. 262)

Unequal Kv Factors of the Axes

The alarm is issued if the computed Kv factors of the axes are

not equal, because this inequality can lead to contour devia-

tions.

Kv Factors not Calculated

Occurs as a remainder after power-up and machine data change.
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Description and Remedy

531

532

533

534

535

536

MDA Alarms

Block with more than 40 Characters

Program Number already in Memory

Playback Inadmissable as First Block

A program number must first be opened in teach-in mode, and

it must be correctly stored.

Playback only Allowed if MDA is Interrupted
An additional block must be stored in MDA.

Playback only Allowed when the Axes are Stopped

No axis motion may take place while the block is being stored.

More than 2 Axes in a Block

More than two axes cannot interpolate.




Alarm number

13-24

Description and Remedy

537

538

702

711

Last Program not Terminated

appears as a warning when a new program is opened under MDA,

before the old program has been terminated.

Geperal Input Error in MDA

False Address Code in Machine Datum .

Machine data must be changed. (Name, axis.)

Battery Alarm

Check the voltage of the battery on 03500 (power supply);

if necessary, change the battery.

Important : The battery must be exchanged under voltage
(while the control is powered up), so that the
C-MOS Memory 03210,resp. 03260, is not erased.

Note : In version 2 (with PC), when the battery fails ‘
the PC goes into stop state,and thus the NC also

stops.The alarm is therefore not triggered under

these circumstances (see the service manual,

section 3.3.12 ).
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Basic Version 0O Brief Start-up Instructions
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14.2
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Prerequisites

Check - 24 V input voltage on power supply 03500 (+24 V, O V)

- 24 V input voltage on operator panel (+24 V, 0 V)

- 24 V input voltage on machine control panel (+24 v, O V)
The position control cables (command and actual value cables) should be
unplugged.
The tacho should be adjusted for maximum velocity according to 8 V
velocity command value.
Check on the installation of position control beards 03310 and 03320.

Setting the Standard Machine Data

Operating mode e MDI-SE-TE

. _3 |
3T: key {€> and |7y both keys pressed simultaneously,
3M: key and ‘_%_ NC power-up

Adaptions to the Machine

Only machine data whose adaption to the machine is absolutely necessary
are handled.For standard values, maximum values and units, see lists
1 and 2.

Operating mode ‘é' MDI-SE-TE

Upper position for the switch on board 03100, select Test
Input e.g. >160  ..cieeeene.. Input figures 0..9
-t
e.g. 2403  c.icieiecenn <:> figures 0.1
Cursor

If the machine's output system is in inch (ball screw, position coder,

machine data), see the start-up instructions in section 11.4 .

Adaptions of the Velocity Related Machine Data, before the First Travel

In the presence of deviations from the standard values, the input of

machine related values is required.
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14.4.1 Maximum Axis Velocity Standard: 10000 mm/min

3T >130 S... (= X-axis 3M >130 S... X-axis
-t

>131 S... <:> Z-axis >131 S... <€> Y-axis

>132 S... Z-axis

14.4.2 Software Limit Switch Standard: limit switch imactive, + direction

3T >160 S... <:>’ X-axis M >160 S... X-axis
-

>161 S... Z-axis >161 ... <€> Y-axis

>162 S... Z-axis

Minus Direction

3T >170 S... <:> X-axis 3M >170 S... X-axis
-

>171 S... Z-axis >171 S... {5} Y-axis

>172 S... Z-axis

14.4.3 Beference Point Values Standard: O

When the reference point is approached, the reference point value is

transferred into the actual value.

3T >180 S... <€>' X-axis 3M >180 S... . X-axis
>181 S... Z-axis >181 S... <€> Y-axis
>182 S... Z-axis

14.4.4 Velocity Adaption Standard: 8 V, command value = 10000 mm/min

maximum axis velocity at 8 V command value

V max (m/min) 15 | 12 10 8 6 5 4 3 1
at 8 V command
value
Input Value 1600} 2000 | 2400 | 3000 4000} 4800 | 6000 | 8000 | 12000
3T >220 S... X-axis 3M >220 S... X-axis
O
>221 S... Z-axis >221 S... {E} Y-axis

>222 S... Z-axis
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14.4.5 Operating Mode Dependent Velocities Standard, List 2

> 371 through > 375

14.4.6 Maximum Speeds for Gear Ranges Standard List 2

> 359 through > 366 gear ranges 1 through 8

14.5 Setting thé Control Sense for the Axes

Plug in the actual value cable.

Travel direction of the axes + +
According to polarity of the speed + _
command value of the drive / \ 4 / L
Move axis in + direction, actual ’/» \\ ;7 ‘\\
. . . + - + ' -
value is in display
Set bit 1 to : 0 1 1 0
Set bit 2 to : 0 11 0 1
Standard
21 bit
Nr. 403 through 405 S _ _ _ __
<1{ 3T >403 S... X-axis 3M >403 S... X-axis
O -
>404 S... Z-axis >404 S... ..<.> Y-axis
>405 S... Z-axis

14.6 Moving the Axes

Plug in all the cables! The following signals must be present: Control
Enable, Feed Release, No Emergency Stop, No Axis Lock (check via the

interface diagnosis, see the operator manual).

14.6.1 Drift Compensation

see the operator manual section B.6.5 . The value is entered automati-
cally in [<f| nr. 230 through 232.

~—
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14.6.2 Adaption of Travel Distance_to_Command Distance

Move 10 mm in operating mode "Increment" |—e

The distance travelled by the axis is @

10 mm 20 mm 5 mm
Bit 3 0 1 g
Bit 4 0o 0
Standard
~ 43 Bit
Nr. 403 through 405 s______

- 3T >403 S... X=axis 3M >403 S... X-axis
| 5 -
~ >404 S... X-axis >404 S... {€> Y-axis

>405 S... Z-axis
14.7 Functional Adaptions
14.7.1 Hand_Uheel Activation >a08 5 0001001 [§)

bit§5 to 1

14.7.2 Device Coding for Datg_InpuE{Qgtput Standard: unit with 300 baud and

2 stop bits
- For the adaption of other devices, see list 4.
>411 S_______ Data Input
>412 S 0 {€> Data Output
N

14.7.3 Functional Options

Individual bits according to start-up list or control data sheet.
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14.7.4 Automatic Determination of the Position Loop Gain (Ky Factor)

14.8

14.9

Move each axis in manual mode |Wv '“L , JOG, 100%, for about 4 seconds.
The calculated Ky factor is displayed under test nr. 850 - 852.

In continuous path control, the values of the participating axes must be

equal. Any deviation of more than 50 leads to alarm 827. In such cases,
all the Ky values entered as machine data nr. 150 - 152, or the tacho
adjustment or machine data 220 through 223 are wrong.

The Kv factors are cleared each time the machine data are changed.

Remarks

The machine can be optimized exactly by following the extensive instruc-
tions given in the " Service Manual SINUMERIK System 3".

The input of erroneous machine data may lead to activation of the red
LED on board 03100; in such cases, return to section 14.2 .

If power supply 03501 is disconnected, the battery voltage will be lost.
The following cancel operations are necessary for the reactivation of

the control:

Clear Machine Data

Clear User Program

2

The NC should be powered, and the cancel and number keys should be

Clear Setting Data

o bmpe] [po

pressed simultaneously.

The machine data must then be entered aneu.

Conclusion

The toggle switch on board 03100 should be in lower position.
Generate a machine data list and/or machine data tape and place it next
to the control.

Test all functions of the machine and all operating modes.
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14.10 List 1 @ Axis Specific Machine Data

Standard Entered Entered .
. Maximum value

. |values set | @ wvalues | 9 values Explanation _

with "Input] X a7 X M [ unit ]
100 | 50 X X Position 32009
101 {50 2 Y tolerance =
102 | 56 ’
103 |53 4
775 | 209 X X Clamp limit 32050
71t 200 z v Gl
112 | 200 7
113 | 200 4
120 | 5C X X Acceleration 6ooc
121 | 50 7 Y [0-01/s3)
122 | 50 z
123 | 50 4
130 | 10000 X X . 15000
131 [ 10000 7 v Max:Velocity fomrmin)
132 | 10000 ]
133 [ 10000 [}
140 | 2048 X X i 2048
Ta1 | 2048 2 Y Velocity e
142 | 2048 ? Cl.jmr.nand.
w63 12008 N limitation
150 | 1666 X X 10000
151 | 1666 1 v Ky factor fo.01s"]
152 | 1666 z
153 | 1666 4
160 | +9999996 X X Limit switch| 49999999
161 | +9999999 ] v + )
162 | -9999995 ]
163 | +9999999 §
170 | -9999999 X X Limit switch 29999599
171 | -9999999 ] \ _ ()
172 [ -9999999 ] (minus)
173 | -9999999 4
180 | 0 X Reference 29999999
181 10 B point b=
182 |0 2
18310 &
190 | 0 X X Backlash +255
19140 z i compensation o)
192 {0 2
193]0 [} '
21010 X X +9999
21110 bd v Ref‘erenc:t.a i’n]
1o 3 point shift
2130 4
220 | 2400 X X Mult gaj_n 32000
221 | 2400 2 Y {cxmin/m]
222 | 2800 7
223 | 2400 4
230 |0 X 3 Drift +500
23110 2 Y compensation [verd
232 {0 2
233 )0 4
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14.11 List 2: Common Machine Data
5tandard Input ' ] <h
. | data set nput values | Input values |Explanations ax. Value
" bia "Input" 3T 3m [ units ]
350 | 573 Cut-off 15000
velocity fm/nin]
3t 40 Threshold for p/min]
contour mon.
82 {9 Contour 32000
tolerance [?ﬁ&gﬂ]
353 {500 -|Dwell time for | seoon
: position monit.] [es)
354 | 2400 : 3000
Veloci .
va}:ue EXmE%mm fviro)
35110 Circle end-pt. 32000
monltor {wm)
356 | 10 Compensation 32000
motion limit =]
357 | 0 . - < S0
Spindle drift o)
B0 Thread dynamic | §
smoothing exp.
359 | SC° Maximum ’[‘”/:"'J
360 1020 speed
361 | 2000 FOI
362 | 4000 8 gear
363 | 4000
%4 4050 ranges
365 | 4000
366 | 4000 a
371 | 2000 Manual feed 15900
372 | 10000 Man.rapid trav.| [m/min]
373 {10000 Ref .appr.vel.
374 [ 500 INC speed
375 1 2000 DRY feed )
376 | 1000 Dwell time for 16000
spindle inhibit] [ms]
710 inimum spindle| 2048
motor speed fvero)
i 38 =1 ___— |5oftware editiof 3200
ir”” 19999989 2nd.limit suitcT ’:_’i”’”
L X=
——— I Valueé are meaningless;

value can be P or set value.
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14.12 List 3: Machine Data Bits

Standard values set Enter the set values

with "Input™ (do not change preset values)
3T 3T

Machine Data Bits Machine Data Bits
Nr. 7551433211} Nr. 765 a3tz ]r
RN IEER PR N 4005
B EEEBERERIREREEDE N 4D1S
NAacosit {1 111 Jcl 01717 N 4025 [ 0 A )
Nsossjojo0joletlolctia™ Wan35]0 10190
NADAS|I0 10 J0 1t ("1 010 NasIn (N 10
Ness{ec o lafeleleclol™ N4055]0 [0 ] 0 JO |0 J0 0O
Na065]0 [0 101 1ol0lG1lc® W a065]0 10 10D 101010 1n ] 0
NerSjoJoJofolol lo1ln N 4075 0J0 010
N4085]0 10 [0 [0 11 ja]ed N 40851 B 1
NAOSSTY T 0 T [0 1o 11898 N409sfT |0 1] 0
N 410S]1 1 1 1 ;] 1 1 1 4188
Nansty Yy Iatfololalaln 2118
Nai2sit |1 101231131010 N 4125
N4135J0 (0 J010flclcln]o N 4135
Nd14s|0 0 [0 [61cilcl010 W 414510 |0 J0 JO JOo 101010
N 455|171 10 |1 ]G0 111611 N 418511 ] 0 1 1 Y
Na16510 |0 |06 ]Cclo]tT 17 N 4165 ] 5 IT 1717
N 4175] 0} O 010 010 0io N 4265 010 [1]
3M M
Bit Bit

Nr 7 6 5 4 3 Z 1 Nr 7 6 514 312 1 0
NasesTs [y 1 [ [ la i N 400S
Napis]1l [T 11 [V e e 713 N 4013
Napzs]t |t 11 v Jn 1110 N 4025 0 (0 10
Na335]0 10 J0 10 | 10010 Nan3sio 10 [0
Na0dSlt {0 (0|0 1010 01D Na0as]0 (N0
N2a05510 |0 131D [P 101010 NS D 0 [ ™
N3406S10 |0 (0 105 (61010 Wa6510 ] 1N 1010 b 101D
N407sio [0 TGO (BB ERE N 407S IREREBEEBLRLEE]
N 408510 |0 |0 0] 101011 CES 0 1
Nap3S T JOJO TATO T 010108 N 4agsf1 10 010{0 |0
NAT05 1 |1 (1 T [T T T N 3105
NEisiT [T O JT 7[00 1[® N &11S

AT25 11 TITO0 T3 1T 78TO N 4712%
NAI3SHT0 10 10 10 2101010 N 4139
NS0 (o010 i 0 tTC0T6o N 4145 LB [1]
N&IEST1 [ojnin 1101010 N 4158 (1 [0 (RIK
Nal6S|0 [C [0 {0 D [0 [T (" N 4165 AR EREESIREE
N 4175100 ] 010 lO Dio 0 N 4175i0 § O] O 0|0

See section 2.1
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14.13 List 4: Possible Devices for Data Input and Output (Selection)
Bit ! . Baud
| 7 654 3.2 10 Hexa Designation rate Type
o 0001 v vy 0r | Siomens reader 9609 |Special deviced
00 0 11 0 6 0 | CO | VELETYPE ASR 33 * 10
t10009.-510"!'c2 SIEMENS PTRO 300
11 0 0 00 1 1 |C3 FACIT 4040 609 : .
1100 000 1 1 | €3 | Faci7 apr0 WAth MT77| g [Universal units
1100 0,1 00 [Ca FACIT 4030 1209
1 1 00 0'Y 00 |Ca SANYD M2502y 1209
1 100 11 00 |CC FACIT 4202 (r~pacsette] 1200
0 00 0 0.0 0 cJoo hoied
210 bit
>411 8 _  Data input * For teletype in software
< edition 04, 05
> O ! !
i Data output enter: 1100000.
. ** From software edition 06
Bit Baud __H_f
ggge 210 v Output : PTBO (300 baud)
00 T10 . Q1
baud 001 150 Input: Siemens reader
010 300
rate 011 600
100 1200
101 2400
110 4800
11 9600




	product_link: https://www.rgbautomatyka.pl/en/catalog/product/view/id/6588/


