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0 Preliminary Notes

This Installation Guide and the check lists cover the following numerical controls:
- SINUMERIK 3M (Milling)
- SINUMERIK 3T (Turning)

This Installation Guide is valid for:

- Basic model 4A up to software version C08
- Basic model 4B up to software version D06
- Basic model 4C up to software version E02

Remark:
The basic models 0 to 3 of SYSTEM 3 are covered by Commissioning Instructions, “Part 1”.
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-Commissioning checklists-
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SINUMERIK SYSTEM 3

1.1 Checklist

SINUMERIK 3T

Basic model
Number of NCs

Checklist valid for NC-No.

Pay attention to the MOS-precaution instructions given on page 3-1!
This check list or a copy of it should be filled in and left with the log book of the control.

Tick the appropriate “yes” after each section has been completed.

Enter all required values where stated.

Further explanations to each section of the check list can be found in the Commissioning In-

structiéns.
First commissioning: Second commissioning:
S
Name: Siemens Date: Name: Siemens Date:
department: from department: from
Customer: Location: to Customer: Location: to
Checks to be carried out:
1. Are the prerequisites for commissioning futfilled ? yes [
2. Visual checks: Mains supply, EMERGENCY OFF, earthing, yes [
_ position encoders, cabling, screening, operator panel, overall machine
and control condition.
3. a) NCsystem software identification
- b) PLC basic interface program

4. Input voltage checks:

Input voltage to internal power supply unit: 03500

Input voltage to operator panel: 03780/03730

Input voltage to load power supply:

5. Are all vital machine data entereg ?

-

(e.g. axis travel limits, feedrates, rapid traverse speeds, spindle speed)

Siemens AG  Order Nc.: 82835410-0CHCZ-0AATD

Single phase v.D.C
Three phase V.A.C
yes []

ECS5.2
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—
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6. Are the position control loops for the axes commissioned ? ves [
Axis speed, tacho adjustment, multgain factor, closed-loop gain factor
{kV factor), acceleration ramp, position control monitoring.

analog spindle speed.
Are all these settings adjusted and checked ? yes [

Optimization of the servo drives:

Axis 31T X1 21 X2 22

3T/M X Y Z 4th

Max. axis speed Vmax
{mm/min or inch/min)

™~ Tacho adjustment Usax (V)
at above Vmax

kV factor (m/min/mm)

N
7. Have all manual mode functions been tested ? yes []
Has a function check with a test tape (supplied by the customer)
been carried out ? yes [}
8. Generation of a punched tape or floppy disk yes [

and a printout in plaintext of the machine data
Has a tape or floppy disk been ieft with the control ? yes [
Has a machine data printout been left inside the log book? yes [
Has the option list been completed as per delivery
note and options entered in the log book ? ves []
Have any special hardware settings jumperings been made
and entered in the list provided and left in the log book? yes [

=~ Has the customer been instructed on how to carry out
the following tasks ?

Drift compensation
Adjustments of reference points

~ Backlash compensation
and how to enter these modified values into the machine
data store and how to produce an updated tape/
floppy disk and printout yes [
Has the commissioning report been signed by the customer ? yes [
Has a copy of this check list been left inside the log book ? yes [

Signatures: First commissioning..........................

Second commissioning........................
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1.2 NC-machine data

This sheet should be completed even when a tape or floppy and on printout of the machine

data are present at the machine.
MACHINE DATA SYSTEM 3T/37TT: basic modei 4
In case of a 3TT fill in a separate tist for NC1 and NC2.

A

- >

e maskiné-
e' ‘::,5 wer ¢

oun et lor~ties

O

No. *) s Description Max. value +) | Dimension +)
100 . , ;
01 Stop-position tolerance | , 32000 | ym +)
110 ,
Y Clamping tolerance 32000 | ym +)
120
121 Acceleration 6000 [ 0.01m/s2 +)
130 . .
131 Max. axis speed 24000 | mm/min +)
140
a0 Max. command value 2048/8192 | Velo 1
1 1 f
0 ! kV factor | 10000 { 0.01s -
151 i
160 . - i
61 Positive software travel limit 1 + 99999999 | um
170 _ .
71 Negative software travel limit ; + 99999999 | um
180 . f'
181 Reference point coordinates | * 99999999 | um
190 | | i , ]
191 Backiash compensation i 255 um +) 1|
200 Tool measurement reference |
neasur f | +99999999 | um
201 coordinates !
210 : : :
11 Reference point shift :; +9999 [ um +)
i
220 . :
Multgain 32000 |{ Cx min/m
221
230 . .
231 Drift compensation g + 500/2000 | Velo 1 +) &
240 N *
a1 Stop-position tolerance 2 32000 { ym +)
250 Pitch error compensation 39 |
251 value R ¥
260 .
261 Reference pointer for p.e.comp. i 1023
270 _ i 1mmb.
Grid value for p.e. comp. 0.01
271 ¢ value forp.e. comp 320mm +)
280 to PLC machine data ref. to
309 Section 1.3
310 Lower Iimit for background 4' 39
memory input
3 Upper iimit for background 99
memory tnput i '
312 Subroutine no. for measuring 999
value storage ;

Semens AG Croer Nc.. 3253 170- 1=



No. S .. Description Max. value +) | Dimension +)
317
318
319
320 Distances of the tool tracks + 9999999 | um
321 1t08
322
323
324
325 Anglg of inclination coordinate 9000000 | 10-5/ degrees
rotation
326 Dus.tance from machur\e zero 9999999 | um
point to transformation center
- 327 i Dis‘tance from fictitigus zero 9999999 | um
1 point to transformation center
328 Turret radius of the tool 9999999 | um
changer
~29 Turret radius of the C2-axis 9999999 | um
~{330
331
332
333
334
335
336 Assignment of the
337 feed override values 130 | %
338 switch position2to 16
339
340
341
342
43
~._44
345 Software pre-limit switch + 99999999 | um +)
346 Speed behind pre-limit switch 24000 | mm/min
-~ 47 Reduced block and speed at G62 24000 { mm/min
348 Feedrate jog-gauging 24000 { mm/min
349 Cutoff speed rotary axes 24000 | mm/min +)
350 Cutoff speed liniear axes 24000 | mm/min +)

1-4 E05.89 Siemens AG  Order No.: 6Z2B5410-0CH02-0AA0



No. | S Description Max. value +) | Dimension +)
hreshold f t ,
361 Spee.dt 'res old for contour 24000 | mm/min +)
monitoring
Tolerance band for contour mm - Test 850
52 32000 |~
3 monitoring 125 1000
lay time f iti
353 De aytlme or position 16000 | ms
monitoring
C d value fault
354 -ommand value fau 3000712000 | Velo 1
threshold
Circle end point tolerance
355 band 32000 | ym +)
Threshold for CRC block
356 | res.o or ocC 32000 | um +)
insertion at corners
indle dnft
357 Spindie dn + 500 | Velo 2
358 Dynamic smoo.thing exponent 5
for thread cutiing
359
360
361
362 Max. spindi d :
iax. spindie spee 9999 | 1/min
363 in the eight gear ranges
364
365
366
367 Tolerance band spindle speed 99 | %
368 Tolerance band max. spindle 99 (100) | %
speed
369 Tolerance»band spindie speed 125 | 0,01 %
at standstill
Me indl d .
370 ax spindie spee 9999 | 1/min
Jog feedrat
371 0g feedrate 24000 | mm/min +)
J apidt ‘ d .
372 og rapid traverse spee 24000 | mm/min +)
373 Speed reference point approach 24000 { mm/min +)
fnc Hf
374 ncremental feedrate 24000 | mm/min +)
Dry feed
375 ry run feedrate 24000 | mm/min +)
376 Del‘ay'nme for spindle drive 16000 | ms
inhibit B

Siemens AG

Order No.: 6ZB5410-00CHO?Z




No. S . Description Max. value +) | Dimension +)

Minimum speed spindle motor
377 8192 | Velo 2

Cutoff spindle speed at M19 .
378 9999 | rev/min

Spindle position control loop
379 gainat M19 10000 | rev/min 360°

Spindle stop tolerance at M19

380 1000 | 1/11 degree
381 NC system software version 32000

382 Ll‘mlt for updated R parameter 100

display
| ,
383 Increase software sample period 30 | 172 ms
X
385 Second software limitin + 99999999

*) The 10°-decade of the machine data number 100 to 271 represents the axis number
..e.g..0: X-axis
.11 Z-axis

+) See Section 7 for limits in degrees or inches.

The NC machine data lists must be filled in for each NC in the case of the 3TT.
In case of 3T/3TT with C-axis use the machine data lists of 3M.
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MACHINE DATA BITS: 3777

Bit

No.

N 4005

N 401§

OIO[O]
O|Oo|of o
OOl ol v
OO|O] &

N 402S

N 403S

N 4045

O
<
(@)
(@]
)
o

N 4055

N 4065 0 0 o+ 0 0 . 0 0

N 4075

N 4085

N 409s 1 0 0 0

N 410S

N411s

N 412S

N 413S

N 414S 0 0 0 0

—
—

N 4155 1

N 4165 0 1 1

-y,

N 417S

[e]

N 418S 0 ! 0

(=] N
Qo

D

N 4195 0

(o] N o]

N 4205

N 421S I

O

N 422S 0

o
o

(o]
o|lo
oo
oo

N 4235 0

N 424S

N 425§

N 4265

N 4275 i !
N 428S '
T

N 4295

{
i N 4305
; N 4315

N 432S

N 433S

N 434S

N 435S

N 4365

N 437S

N 4385

OlojOo|O|o|olojo|ololo
OIOJO|o|o|ololo
[=llelfe]llellel o] ol e

N 4395

o|ojojo|lo|olo|o

N 4405

O|10|0|o|ojo|ojo|o|o

OlOoj0ojo|ojojololojo
OIOi0jojo|olo]ojo|o
O|O|Oo|o|o|olo|olo|lo

o
(o]
(o]

N 4418

o

N 4425

N 4435

N 4445

N 4455

N 4465

N 4475

N 448S

O|OIOIO
OO OiO
Oolo|o|o
oO|Oo|o|lo
[=)lelie] o]

N 4495

: N 5008 ; .
o o for ! oitch | error  comp. D ip.ac

i !
N 7558 ! !

Oc nct aiter the fixec valuas given in the tabie.



{Complete these lists even when a tape or floppy and a printout of the machine data are present at

the machine.)

MASCHINE DATA SYSTEM 3M, 3T/TT with C-axis

Basic model 4

No. *)

Description

Max. value +)

Dimension +)

100

101

102

103

Stop-position tolerance 1

32000

Bm +)

110

111

112

113

Clamping tolerance

32000

Bm +)

- 120

121

-,

122

123

Acceleration

6000

0.01m/s2 +)

130

131

132

133

Max. axis speed

24000

mm/min +)

140

141

142

143

Max. command value

2048/8192

VELO 1

150

151

152

153

Kv factor

10000

0.01s !

160

161

162

~163

Positive software travel limit

* 99999999

Hm

170

171

172

~t73

Negative software travel limit

* 99999999

Hm

180

181

182

183

Reference point coordinates

* 99999999

pm

190

191

192

193

Backlash compensation

* 255

BEm +)

200

201

202

203

Tool measurement reference
coordinates

* 99999999

pm

1-8 E05.89
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Descripticn

Max. Value +?

Dimension +}

Reference peintshift

+ 9999

um +)

' Muitgan

32006

Cx minim

Drift compensation

+ 500/2000

VELO 1 +)

Stop-ocsition tolerance 2

32000

Hm +)

-y

Pitch error comp. value

99

Hm -r)

Reference oointer for p.e.c.

—

1023

Grid value forp.e.c.

32000

10u

309

i PLC machine data ref. to Section

-

1.3

310

Lower limit for background
memory input

99

311

Upper imit for background
memaory input

99

312

Subroutine no. for measuring
value storage

999

317

318

319

320

1321

| . . R
1 Distances of the tool tracks 1to 8

322

323

324

+ 9999999

Hm

325

Angle of inclination coordinate
| rotaton

9000000

10-3 degrees

326

 Distance from machine zero
' D0INT e transicrmauon center

3999999

um

m

F)I

[§V]
W0



No. S...... Description Max. value +) Dimension +)

327 Distance fictitious zero point to 9999999 | um
transf. center

328 Turret radius of the tool changer 9999999 | pym

329 Turret radius of the C2-axis 9999999 | pm

330

331

332

333

334

335

336 . .

237 Ass:gnme'nt of thg feed override 130 | %
values switc h position 2to 16

~,38 5

339 '

340

341

- 42

343

344

345 Software pre-limit switch + 99999999 | um +)

346 Speed behind pre-limit switch 24000 | mm/min

347 Reduced block end speed at G62 24000 | mm/min

348 Feedrate jog-gauging 24000 | mm/min

349 Cutoff speed rotary axes 24000 | mm/min +)

350 Cutoff speed linear axes 24000 | mm/min +)

351 Spegd threshold for contour 24000 | mm/min +)
monitoring
Tolerance band for contour mm 1 Test 850

52 monitoring 24000 125.1000

) — . ..

353 Delay time for .sto;') position 16000 | ms
tolerance monitoring

354 Command value fault threshoid 3000/12000 | VELO 1

s Circle end point tolerance band 32000 | pm +)

356 jrhreshold for CRC block 32000 | um +)

insertion at corners
1-10 E05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AA0




display

No. Description Max. value +7 Dimension +)
357 Spindle-drift + 500 | VELO 2
358 Dynamic smoo.thmg exponent 5

for thread cutting
359
360
361

2 Max. spindle speed in the eight
36 ax. sp! P ' e 9999 | rev/imin
363 gear ranges
364
365
366
367 Tolerance band spindle speed 99 | %

368 Tolerance band max. spindle 99(100) | %
speed

7 .

Tol

369 1 oler.arjce band spindle speed at 125 | 0.01 %
standstill
Max. spindl i

370 ax. spindle speed 9999 | rev/min
Jog feedrat

371 ©g teedrate 24000 | mm/min +)
J idt

372 ograpid traverse speed 24000 | mm/min +)

373 Speed reference point approach 24000 | mm/min +)
incr Hf

374 ncremental feedrate 24000 | mm/min +)
D feedrat

375 ryrun teedrate 24000 | mm/min +)

376 Pelgy time for spindle drive 16000 | ms
inhibit

377 Minimum speed spindle motor 8192 | VELO 2

378 Cutoff spindle speed at M19 rev/min
Spindle position control loop

379 gainatM19 rev/min/360°
Spindle stoo tol M1

380 pindle stoo tolerance at 9 111 degree

181 NC system software release 32000

382 Limit for updated R parameter 100

-~
T Aar-Lal

[Ty
(99}
[}

«©



No.

Description

Max. value+) Dimension+)

383

Increase software sample period

30| 1/2ms

386

387

388

389

390

391

392

393

Acceleration time for the eight
gear ranges

32000 | 4 ms

~+ The 10c-decade of }he machine data number 100 to 273 represents the axis number.

eg.

..0:
..1:Y-axis
.2

3 : 4th axis

X-axis 1

Z-axis

+) For limits in degrees or inches, refer to Section 7.

1-12
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MACHINE DATA BITS: 3M or 3T/TT with C-axis

No.

Bit

N 4005

N 401S

N 4025

[=lfe]fe] BN

OIO|O o

QlO|[Oof »n

Qoo &

N 403S

N 404S

N 4055

N 4065

N 407S

N 4085

N 4095

N 4105

N 411S

N 412S

N 413S

N 4145

N 4155

N 4165

N 414s

N 418S

(]

o

N 4195

(o] Fel

(] ¥ )

o|lo

[}l e}

N 420S

N 4215

N 4225

N 423S

N 4245

N 4255

N 4265

N 4275

N 4285

N 4295

N 430S

N 431S

N 4325

N 433S

N 434S

N 435S

N 436S

N 4375

N 4385

N 439S

O|olojojojolo|o|o|olo

OlO|o|ojo|o

(sl lellollellelle]

O|0|o|ojo|o

N 4405

N 4415

o

(]

olojojololojo|lo

Olojolojo|o|o|o
O|Oo|ojojolo|lojo

O|OojO|ojo|o|olo

(]

N 442S

N 4435

N 4445

N 4455

N 446S

N 447S

N 448S

N 449S

[e]{ellelle]

OIOlolo

[wlle) el o]

Oiojo|o

ojojolo

0

N 500S
to
N 7555

fer

i pitch

i error

comp. | (p.ec)

i
1
:

Do not alter the fixed vaiues given in the table.

mn

05.8¢

[95]



1.3 PLC MACHINE DATA for 3T/TT/M

No.

Description

max. vaiue Dimension

280
281
282
284
285
286

Reserved for standard function
blocks (FBs)

287
288
289
90
~T1291
292
293
294
~ 295
296
297
298
299
300
301

User area

302
303
304
305
306
307
308

09

Reserve

1-14
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PLC-MACHINE DATA BITS

No.

Bit

N 450S

N 451§

N 452S

N 453S

N 4545

N 4555

N 4565

N 457S

N 4585

N 459S

N 4605

N 4615

N 4625

N 4635

-y

PLC-MACHINE DATA BITS for the USER

No.

Bit

N 464S

N 465S

N 4665

N 4675

N 468S

N 4695

N 4705

N 471S

N 472S

N 473S

N 4745

N 4755

N 476S

N 4775

N 478S

N 479S

Siemens AG Craer No.. 8ZB5410-0CHG2-2A4A0
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1.4 Optional settings:

To be entered only if special settings are made.

. ) Special adjustments
Device on P.CB. Standard settings
Yes
20 mA-serial 03840 NC = active source NC passive
interface (TTY)
Type of 03315/03316 Relay output for other probe
measuring probe or outputs ref. to
output 03350/03351 open collector Sgctuon 8
(interface)
Jumpers:
1 o{__}o 1.5k
A B
o o open
~ C D
o o open
E H
?ef‘;% re:dy 832%2 03326 Feedback signal Feedback signal not
eedback signal / ilabl
03350/03351 avariable used
o o open o—o0
P N P N
Command value 03325/03326 Command value other adjustments ref.
output 03350/03351 ground connected to | to schematics
NC ground
S
N

1-16 E05.89
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1.5 ADDRESS CODING of the /O-BOARDS:

Type of

OPTION | /6p.cB.

rack-no.

slot-no.

Address range
Byte-No.

Coding links

Siemens AG  Orcz-Ne.:



1.6 BUILT-IN OPTIONS according to delivery note

Present Order Options T ™ M Sﬁ:tiv“:rbel?/::;r:n
yes | no Code 4A 48 aC
AO03 | Circular axis (C-axis) X X - 02 01 S
A04 | Fourth axis - - X 01 01 01
A13 | C-axis for NC 2 - X - 02 01 01
A70 | Loader axes up to 240 m/min X X X - 01 S
— 802 . Tape reader without reels X X X 01 01 01
BO3 f Tape reader with reels X X X 01 01 01
BOS | NCwithout operator panel X X X 02 01 01
™~ B06 | Operator panel changeover X X X o1 01 01
BO7 | RS232/TTY changeover X X X 01 01 01
BO8 | Serial interface fan out X X X 01 01 01
B09 | Op. panel fan out (training units) X X X 01 01 01
B10 | Op. panel fan out f. 4 saddle m/c. X X X 01 01 01
B41 | Metric/inch changeover X X X 01 01 01
B52 | Block search without calculation X X X - 02 S
B55 | Measuring values printout X X X - - 02
~ B61 |3 Dinterpolation X "X X 01 01 01
B62 | Circle radius programming X X X 02 01 01
B63 | Polar coordinates X X X 02 01 01
T B65 | Coordinate transf. (TRANSMIT) X X - - 01 S
B67 | Rotated coord. system X X - - 01 S
B68 | Double TRANSMIT X X - - 01 S
B69 | Progr. coord. system rotation X X X - 03 01
B70 | Fixed cycles (milling, drilling) - - X 01 01 01
B73 | Cylindrical milling X X X 02 01 01
B75 | Blueprint programming X X X - 01 01
- not available X available S standard function
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Built-in options according to delivery note:

)

Present Available from
Order Options T Software version
code

yes | no 4A 48 4C
B76 | Read/load of system data X 01 01 01

B78 | In-process ganging cycles X 01 01 01

B79 | GauginginJOG mode X - 01 S

B8O | Fixed cycles stored on disk - 01 01 01

B88 | Gauging cycles stored on disk X 01 01 01

B90 | Fixed cyclesstored in NC - 01 01 01

898 | Measuring cycles stored in NC X 01 01 01

/

C33 | Insertion of chamfers and radii X 01 01 01

C40 | NCwithout PP memory X 01 01 01

C43 | Extension of PP memory 16k X 01 01 S

C44 | Extension of PP memory 32k X 01 01 S

C45 | Extension of PP memory 64k X - 01 01

C46 | Extension of PP memory 128k X - 01 01

C80 | Expansion R parameter memory X - - 02

(5 pages @ 100 parameter)

D22 | Drilling cycies on disk - 01 01 01

D23 | Drilling cycles stored in NC - 01 o1 01

D27 | Removal/threading cycles on disk X 01 01 01

D28 | Removal/threading cyclesin NC X 01 01 01

D29 | Mould cycles on tape - - - 01

D30 | Mould cycles on disk - - 01 01

D31 | Mould cyclesin NC - - 01 0t

E31 | Thread cutting G33/G63 S 01 01 01

E35 | Levei- up threading X - - 01

1 £42 | Oriented spindle stop M19 X o1 01 S

- nat available X available Standard function

smens AG  Oroer Mo 8722210-1CHCZ-0AAG £05.39
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Built-in options according to delivery note

Available from
Present Order Options T T M Software version
Code
yes | no 4A 48 4ac
E44 | High resolution turning X X - 01 01 S
E45 | Incr. spindle pos. via PLC X X X - 03 01
E60 | FMS functions X X X - 01 01
E93 | Spindle speed set by electronic X X X - 01 01
gear
FOS 1 Analog spindle speed S S X 01 01 01
F71 | External data transfer NC-PLC X X X 0 01 01
N

HO8 | Expansion tool offsets X X X 02 01 01
H56 | Pitch error comp. (p.e.c.) X X X 03 01 o1
H82. | Expansion zero offsets (12) X X X - 01 S
X - - 03 01 01

J02 [ Monochromatic graphics X - X 05 01

X X X _ 01
))E - )‘( 03 01 01

J03 | Colour graphics - 1

grap X x X 0.5 81
~- J04 | 12inch monochromatic CRT X X X 01 01 01
J11 | Operator guidance X X X 01 01 01
_ J12 | Auto ZO and TO evaluation § ;(( X 0_1 g; 01
J21 | Display texts in English (retrofit) X X X 01 01 01
J22 | Display textsin German X X X 01 01 01
J23 | Display texts in French X X X 01 01 01
124 | Display textsin ltalian X X X 01 01 01
125 | Display texts in Spanish X X X 01 01 01
126 | Display texts in Dutch X X X 01 01
127 | Display texts in Russian X X X 02 01

- not available X availabi S standard function
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Built-in options according to delivery note

Present order SA;_/tailable frqm
rde Options T T oftware version
Code
yes | no 4A 48 4C
128 | Display texts in Swedish X X R 05 01
184/85 | Machine control panel X X 01 01 01
K09 | NCwithout measuring circuits X X 05 01 01
K11 |lIntegrated pulse shaping circuit in X X 01 01 01
X:10-fold
K12 |integrated pulse shaping circuitin X X 01 01 01
Y/Z:10-fold
K13 | Integrated pulse shapingcircuitin - X 01 01 01
X2:10-fold
: K14 | Integrated pulse shaping circuitin - X 01 01 01
Z2210-fold
K51 | lIntegrated pulse shaping circuitin X X 01 01 01
X:5-fold
K52 |Integrated pulse shaping circuitin X X 01 01 01
Y/Z:5-fold
K53 | Integrated pulse shaping circuit in - X 01 01 01
X2/Z:5-fold
K54 | Integrated pulse shapingcircuitin - X 01 01 01
4tn: 5-fold
N30 |Internal dual PLC X X 03 01 01
N32 | PLC memory expansion 8k X X 01 01 01
N34 | PLC memory expansion 16k X X 01 01 1}
N35 |[PLCHinNCrack X X 01 01 01
N39 | PLCRAM memory 32kB X X 01 01 01
N41 | Externai Dual PLC X X 03 01 01
N42 |PLCnot fitted X X 01 01 01
N43 | PLCin NCtier X X 01 01 01
N60 | Digital input board (321):-420-3 X X 01 01 01
N65 | Digital output board (320):-445-3 X X 01 01 01
" N
N70 | Digital output board (16 0):-444-3 | X X 01 { 01 01
- not available X available S standard function
Siemens AG  Orcar No. AZ3545- 1002 2AAD £05.39
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Built-in options according to deiivery note

Present Order Options T T M S::tivﬂzz i;r':ir:n
yes | no Code aA | 4B ac
N81 | I/O board, 481, 24 0,03400 X X X 01 01 01
N82 | Output board, 16 O, 03460 X X X 01 01 01
N83 | Inputboard, 961, 03410 X X X 01 01 01
N84 | Output board, 48 O, 03421 X X X 01 01 01
N85 | /0 board, 321, 32 0, 03450 X X X 01 01 01
g N87 | PCLIink with 03845 X X X 01 01 01
N90 ' Input board, 161, -432-3 X X X 01 01 01
NO1 gg-é%egface, replaced by N98 X X X 01 01 01
~ N92 gg:;ra})e-gface, replaced by N98 x x X o1 01 01
N93 | CU-interface, replaced by N98 X X X 01 01 01
N94 | EU-interface, replaced by N98 X X X 01 01 01
N96 | CU-EU-interface, replaced by N98 X X X 01 01 01
N97 | 03845 as PLClink, ref. to N87 X X X 01 01 01
N98 | 03845 as CU-EU-link X X X 01 01 01
P03 | PLC expansion unit X X X 01 01 01
‘\r P23 [ Power supply for PLC-EU X X X 01 01 01
U01 | NCsystemset T on location 1 X X - 01 01 01
T U02 | NCsystemset M on location 1 - - X 01 01 01
U10 | No NCset fitted on location 2 X - X 01 01 01
U11 | NCsystem set on ocation 2 - X - 01 01 01
- not available X available S standard function
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Built-in options according to delivery note

Present Available from
Order . Software version
Options T TT M s
Code

yes no 4A 48 4C
U12 | NCsystem set M on focation 2 - - X 01 01 01
U21 [ NCoperator panel 3T X X - 01 01 01
U22 | NCoperator panel 3M - - X 01 01 01
US1 | Machine control panel T X X - 01 01 01
U52 | Machine control panel M - - X 01 01 01

i

1

- not available X available S standard function

Siemers AG  Drder No.: 8Z2B520-0CH22-0AA0 F05.8¢ 1-23
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2.1 NCstandard machine data bits:
These bits and the standard machine data (Section 2.2) as well can be set simultaneously by means
of an input routine. (For the operation sequence, see Section 4).

SINUMERIK3T/3TT
Machine data bits

Bit
Nr.

7 6 5 4 3 2 1 0
N 4005 0 0 0 0 0 1 0 0
N 401S 0 0 0 0 0 0 1 1
N 402S 0 0 0 0 0 0 0 0
N 403S 0 0 0 0 0 0 0 0
N 4045 0 0 0 0 0 0 0 0
N 405S 0 0 0 0 0 0 0 0
N 4065 0 0 0 0 0 0 0 0
N 407S 0 0 0 0 0 1 0 0
N 408S 0 0 0 0 1 0 0 1
’ N 4095 1 0 1 0 0 1 0 0
"" N 410S 1 1 1 1 1 1 1 1
N411S 1 1 0 0 0 0 1 0
N 4128 1 1 0 0 0 0 1 0
N 413S 0 0 0 0 0 0 0 0
N 414S 0 0 0 0 0 0 0 0
N 4155 1 0 1 0 1 0 1 0
N 4165 0 0 0 0 0 1 1 1
N 417S * 0 0 0 0 0 0 *)
N 418S 0 0 0 0 0 0 0 0
N 4195 0 0 0 0 0 0 0 0
N 4205 0 0 0 0 0 0 0 0
N 421S 0 0 0 0 0 0 0 0
N 4225 0 0 0 0 0 0 0 0
N 423S 0 0 0 0 0 0 0 0
N 4245 0 0 0 0 0 0 0 0
N 4255 0 0 0 0 0 0 *x 0
N 4265 0**) 0 0 0 0 0 0 0
N 427S 0 0 0 0 0 0 0 0
N 428S 0**) 0 0 0 0 0 0 0
N 4295 0 0 0 0 0 0 0 0
N 430S 0 0 0 0 0 0 0 0
N 4315 0 0 0 0 0 0 0 0
N 4325 0 0 0 0 0 0 0 0
N 433S 0 0 0 0 0 0 0 0
N 4405 0 0 0 0 0 0 0 0
N 441S 0 0 0 0 0 0 0 0
N 4425 0 0 0 1 0 1 1 1
N 443S 0 0 1 1 0 1 1 0
N 4445 0 0 1 1 0 0 0 1
N 445S 0 1 1 0 0 0 1 1
N 4465 0 0 0 0 0 0 0 0
N 4475 0 0 0 0 0 0 0 0
N 448S 0 0 0 0 0 0 0 0
N 4495 0 0 0 0 0 0 0 0

N 5008

to for | opt. | p.e.c | only
N 7555

Siemens AG  Order No.: 6Z82410-CCHO2-0AAL £05.22



SINUMERIK 3M

Machine data bits

*)

* X

only

Bit

p.e.c | opti.

0

0

for

0
0
0
0
0
0
0
0
0

0
0

0

0
0

0

0
0

Ot*)

O*t)

0
0
0
0
0

0

0
0

Nr.

N 400S
N 401S
N 4025
N 403S
N 4045
N 4055
N 4065
N 4075

N 4085
N 4095
N 4105

N411S

N412§
Na13s
N 414S
N 4155
N 4165
N417S
N418S
N 4195
N 4205
N 421S
N 4225
N 4235
N 4245
N 4255
N 4265
N 4275
N 428S
N 4295
N 4305
N 431S
N 4325
N 433S
N 4405

N 4415

N 442S
N 443S
N 444S

N 4455

N 4465

N 4475

N 448S

N 4495

N 500S

to
N 7555

N

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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SINUMERIK 3T/TT SINUMERIK 3M

without customer I/O module

g B q B

with customer I/0 module

q B 25

without measuring circuit boards

5
- O * O

Both keys must be pushed simultaneously on switch-on (NC-ON)

* Bit has to be set to " 1" if the machine control panel is connected via
customer I/O module.

Bit has to be set to “0" without customer I/0O module fitted.

*)  From software C03, D01 or €01 on: Bit417/0 is set automaticallyto 1" =
14 Bit DAC

** Tobesetto "1”if no measuring circuit boards are fitted in the NC.

**) Automatically set with basic version 4C from EQ1 on.

N

Siemers AG  Order NG.: 3Z25310-2CHC2-0AA0
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2.2 Cancel operations and definition of the type of control

Machine data clear

User program memory clear {PP and SP)

Y

Al KK [ O] ] [ [ [=

Setting data clear (TO, ZO and the background memory cleared”!)

37/TT without change of machine data

™ 3M without changq"of machine data

3T/TT with standard machine data and without measuring circuit boards 3
(starting from C05/D01/EQ1 on)
SN—

3M with standard machine data and without measuring circuit boards {starting
from C05/D01/E01 on)

3T/TT with standard machine data

3M with standard machine data

3T/TT with standard machine data and customer I/O module

_ 3M with standard machine data and customer /O module

Importantnote:  The service switch S1 on the front plate of PCB 03830 must
be set to the corresponding number of the NC concerned
prior to any cancel or input operations.

For operation sequence, refer to Section 4.

p -
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2.3 NC machine data list with standard machine data

AXIS-SPECIFIC MACHINE DATA (TEST)

Manuai input Designation nput- Max. input- Dimension
{with automatic. eference | values
set standard ystem
Values)
10°S ... 50 | Stop-position tolerance 1 +) MS 32000 pm
1MES 200 | Ciamping tolerance +) MS 32000 | um
127S 50 | Acceleration +) IS 6000 | 0,01m/s2
13*S ... 10000 | Max. axis speed +) IS 24000 3) mm/min
14°S ... 8192 | Max. command vaiue Lo 2048/81922) | VELO
15%S ... 1666 | Kv-factor - MS 10000 | 0,015
16*S ..+9999999 | Pos. software trave! limit +) MmsS % 99999999 | um
17*S 1 9999999 Neg. software travel limit +) MS + 99999999 pm
18°S 0 | Ref. pointcoordinates +) MS + 99999999 | um
19%S 0 | Backlash comensation +) MsS $255 | um
20%S 0 | Tool measurementreference

coordinates +) f 1S + 999999999 pm
218 0 | Reference pointsnift +) M +9999 | um
22+S ... 2400 | Multgain +) MsS 32000 | Cxmm/min
23+S 0 | Drift compensation * 500/20002) | VELO1
24*S. ... 50 Stop position toler. 2 1) +) MS 32000 | um
25*S 0 | Pitch error compensation MS 99 pm

value +)
26*S .. 0 | Reference pointerp.e.c. 1023 -
27 S . 0 | Gridvaluepec +) MsS 32000 10 pm

+) Forlimits and dimensions in degree or inch see machine
data description (Section 7)

1) From software version on C02

axis allocation: 2) With 14 bit DAC

. 3) For max. speeds > 24m/min refer to section 7
3T M
0 X-Achse X-Achse MS Input units refer to measuring system
! Z-Achse Y-Achse IS Input units refer to input system
2 - Z-Achse | , _
' VELO = Velocdity umt (DAC unit)
3 - 4 -Achse !

£03.3%

[§9}
[@]]



General machine data (Test)

Manual input Designation Input Max. input Dimension
(with automatically reference | value
set standard system
values)
310S 0 Lower limit for background - 99 -
memory input 7)
3118, 0 Upper limit for background - 99 -
memory input 7)
3128, 0 Subroutine number for - 999 -
measuring value storage
~ 317S. 0 Distance tool track 1 1S + 9999999 Bm
4 Z'-axis
318S 0 Distance tool track 2 1S + 9999999 pm
Z'-axis
N—
319S. . 0 Distance tool track 3 IS * 9999999 pm
Z'-axis
320S....... 0 Distance tool track 4 IS + 9999999 pm
Z'-axis
321S. 0 Distance tool track 5 1S + 9999999 um
Z'-axis
322S.ci 0 Distance tool track 6 IS + 9999999 pm
Z'-axis
3235 0 Distance tool track 7 IS * 9999999 pm
Z'-axis
328S...... 0 Distance tool track 8 IS * 9999999 um
N~ Z'-axis
3255 0 Inclination angle of - 9000000 10-5 degrees
coordinate system rotation
=265 0 Distance machine zero IS 9999999 pm
point to transf. center
327S. 0 Distance fictions zero IS 9999999 Bm
point to transf. center
328S..., 0 Turret radius of tool changer 1S 9999999 pm
329S. . 0 Turret radius of C2-axis IS 9999999 um
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Manual input Designation Input max. input Dimension

{with automatically reference |value

set standard system

values)

330S.. .. 1 2nd swith position ) - 130 %

331S 2 3rd switch position - 130 %

332 4 4th switch position - 130 %

333S. 6 Sth switch position - 130 %%

334S........ 8 6th switch position - 130 %

3355 10 7th switch position - 130 %

336S.....nn. 20 8th switch position - 130 %

3375 40 9th switch position )| - 130 %

3385 .., 60 10th switch position - 130 %

339S.......... 70 11th switch position | - 130 %

340S........o....... 80 | 12thswitchposition | - 130 | %

341S ... 90 13th switch position ! . 130 %%

342S............. 100 14th switch position : 130 %%

343S. ... 110 15th switch position | - 130 34

344S.....4..120 | 16t switch position ./ - 130 %

34S5S............... 0 Softw. prelim.switch  +) 1) MS 99999999 um

346S... ... 0 Speed behind IS 24000 mm/min
prelimit switch +) 1)

347S... 0 Red. block end speed at G62 | IS 24000 mm/min

348S. ... 0 Feedrate jog-gauging IS 24000 mm/min

349S . 0 Cutoff speed 1S 24000 degrees/min
rotary axes +) 1)

350S.............. 500 Cutoff speed linear axes +) IS 24000 mm/min

3518, 0 Speed threshold contour +) | IS 24000 mm/min
monitoring

352S .. 0 Tolerance band for +) MS 32000 mm x Test x 850
Contour monitoring 125x1000

353S.. 500 Delaytime for position - 16000 ms
monitoring

354S............ 2400 Command value - 3000/ VELO 1

S 9600 | fauit threshold 120003

355S. 10 Circleend point  +) IS 32000 pm
tolerance band

*) Feed override switch

Starting from €02, DO1
Sl v £05.29
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Manual input Designation Input Max. input Dimension
(with automatically reference |[value
set standard system
values)
356S................ 10 Threshold for CRC block IS 32000 pm
insertion at corners +)
357S . 0 Spindle drift - + 500 VELO 2
3585, 0 Dynamic smoothing - 5 -
exponent for thread cutting
(2%-1) x Sample time
3595 500 | -
3606S.......... 1000 -
361S............ 2000 -
525, 4000 Max. spindle speed in - 9999 1/min
363S............ 4000 k the 8 gear ranges -
364S............ 4000 -
365S............ 4000 -
366S............ 4000 J -
3675 5 Tolerance band - 99 %
programmed spindle speed
368S................ 10 Tolerance band max. - 99 (100) % (monitoring
spindie speed switch. off)
89S, 50 Tolerance band spindle - 125 0,01 %
=~ speed at standstill
370S............ 9999 max. spindle speed 1) - 9999 1/min
1S, 2000 Jog feedrate +) 1S 24000 mm/min
—-
372s.......... 10000 Jog rapid traverse speed +) IS 24000 mm/min
373S.......... 10000 Reference point IS 24000 mm/min
approach speed +)
374s5.............. 500 Incremental feedrate +) IS 24000 mm/min
375S. . 2000 Dry run feedrate +) IS 24000 mm/min

2-8 E05.89

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0




for 8th gear

Manual input Designation Input Max. input Dimension

{with automatically reference| value

set standard system

values)

376S............ 1000 Delay time for spindle - 16000 ms
drive inhibit

377S. 0 Min. spindle motor speed - 8192 VELO 2

3788 0 Cutoff spindle speed - 9999 1/min
atM 19

379S. 0] Spindle position control - 10000 1/min/360
loops gain at M 19

380S.....ccoiies 0 Spindle stop tolerance
band at M19 - 1000 1/11 degrees

381S...... R NC system software version 6) - (32000) -

1

382S5................ 50 Limit for updated - 100 -
R parameter display

383S.. 0 Increase software sample
periad - 30 1/2ms

3855-.....9999999 Second software limit MS + 999999991 pm
in-X x) +)

386S........... 0 Acceleration time - 32000 4ms
for 15t gear

387S..... .. 0 Acceleration time - 32000 4ms
for 2nd gear

388S... 0 Acceleration time - 32000 4 ms
for 3rd gear

389S.... 0 Acceleration time - 32000 4ms
for 4th gear

390S...... 0 Acceleration time - 32000 4ms
for S5th gear

391S. i, 0 Acceleration time - 32000 4ms
for 6th gear

3928 0 Acceleration time - 32000 4 ms
for 7th gear

393S. ., 0 Acceleration time 32000 4 ms

Siemens AG  Order No.: 6Z85-10-0CHCZ-0AAQ



VELO 1 -%\é— at 12 bit DAC 1) Starting from software vers. C02
4) Starting from software vers.C03

3) At 12bitDAC max. 3000

VELO 1 ;?9‘; at 14 bit DAC At 14 bit DAC max. 12000

10V

38197 for spindle at both DAC types

VELO 2

"

The following machine data can be loaded via the PLC:

— Nr. 120-123 1) Starting from software version C02
150 - 158 2) 4Bonly
160 - 163 5) 4B onlystarting from D03
170-173 7) 4B only starting from D06
—a 180 - 183 1) ‘ 8) 4Conly starting from EO1 on
329 2) 9) 4Conly starting from E02 on
370 1) x) 3T only
378 5) +) Forlimits and dimensions in degrees or
379 5) inch refer to machine data descriptions
380 5) (Section 7)
386 - 393 5)
409 Bit 5 1)
4108Bit3 8)
411-412 5)
420-423Bit4 9)
434 Bit 6 9)
~—alid software versions for 4A: €01 to CO8 6) Starting from D05 with 4B the value
" " 4B: DO01to D06 S.....33__(4B and software version)
is displayed
" . 4C: EO1to EQ2 For model 4C: S.....41__ (4C and software
~ version) is displayed

2-10 E05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AAQ



2.4 NC-machine data bits (TEST)

Y Active only after PORESET

Bit
No. 7 6 5 a4 3 [ 2 1 0
4005 Name of radius and chamfer etc. ®
J H !
401S Name of angle
| I ]
402s Name of 4th axis
!
1t Referenci | part actual Divide Part Actuai value | Command Ref. point
403S | axis zger:’o;d value Rotary part actual sign change | value sign approach in
prior to umesten | axis actual value change neg.
start 1) 1) valueby2 |times2 | direction
2na Referenci | part actuai Divide Part Actual value | Command Ref. point
404S | axis ,r:gendoetd vailue Rotary part actual sign change | valuesign approach in
5 prior to timesten | axis actual value change neg.
¢ [stert ) 1) valueby 2 | times2 direction
3rd Referenci | parractual Divide Part Actual value | Command Ref. point
405S axis :gendoetd value Rotary part actual sign change | value sign approachin
prior to umesten | axis actual value change neg.
start 1) 1) valueby 2 | times2 direction
gth 4th axis Part actual Divide Part Actual value | Command Ref. point
406S | axis exists value Rotary part actual sign change | value sign approach in
timesten | axis actual value change neg.
1) valueby 2 |times2 direction
NC start Spindle | Spindie Spindle Spindle
407S enable speed in | encoder actuai value | actual value
without 0.1 present sign change | timestwo
referencin rev/imin
Fast stop 5”9:‘ l “Inch” Spindie | Aux. Aux. function output at
408S athimit ..mlgc:. measuring | control | function block search
switches (G70) system by NC output prior
setting to move
NC Feedrate Diameter Axis move at
pro- tool comp.
4095 machine not gramming without
data related to of x-axis at being pro-
entered contour G90 (3T) grammed
Key Data start TO data TO data Program | Dry run Block search | M, S, T, H
410S | switch | in MDA 20 data absolute wear correctior] feedrate editing
locks value value
nput input
4115 {v24 | Inputdevice coding ® Baudrate ®
I 1
1
4125 | v2a | Outputdevice coding ® Baudrate ®
Out-
pur | | l | | |
4135 | @
Substitute £1A code for @
! ] ] ] ] ]
Siemens AG  Order No.: 8Z33541C-0CH02-0AA0 £05.89
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Bit
No. 7 6 5 4 3 2 1 0
¥
RS 232 Common Name of axis paraliel to 4th
DC control
4145 signals NC ready axis
without reset
parity 37T
CRC (3M) Analog Teach-in Threading and
415s TNC (3T) spindle Play back feed/rev.
control MDA
Block end | Display x- a29 NCalarm Fixed cycles | Senal
4165 with CRLF | axis pos. in Read/load texts interface
diameter of system display (RS232/TTY)
(3T
- . 37 par.
Customber Deceieratio| Spindle Wear input | Measured 14 bit
417s o to feed of Z:fee';ﬂfe in diameter| Kv-factor DAC
module next block | at (37
threading
h -
418S
419S
18t Rotary No Rotary Rotary Rotary axts | Rotary axis
axis measuring | axis pos. axis pos.
4205 faxis | o oduls aircuit displayin | displayin | OUNdingto | rounding to
360 deg. monitor- | 360deg. | 256 times | full degree | half degree
4) ing 1) 1) 360 deg.?) 1) 1)
2nd Rotary No Rotary Rotary Rotary axis | Rotary axis
axis measuring | axis pos. axis pos. ;
4215 Jaxs | o oduls aircunt displayin | displayin | fOundingto | roundingto
360 deg monitor- | 360deg. |256times | fulldegree | halfdegree
a) ing 1) 1) 360 deg.1) 1) 1)
3rd Rotary No Rotary Rotary Rotary axis | Rotary axis
N :2§ axis measuring | axis pos axis pos. d g
- axis moduls circuit display in display in roundingto | rounding to
360 deg. monitor- | 360deg. | 256tumes | fulldegree | half degree
4) ing 1) 1) 360 deg.1) 1) 1)
4t Rotary No Rotary Rotary Rotary axis Rotary axis
N axis measuring | axis pos axis pos. :
35 faxss | o oduls arcunt displayin | displayin | fOundingto | roundingto
360 deg. monitor- | 360deg. | 256times | fulldegree | half degree
4) ing 1) 1) 360 deg.1) 17 1)
Extended Sign Simult. act.
change of
4245 Z0 tool comp pos. display
with
memory G43/Gas at
9) 1) 37T 1)
No text Progr. Doublie Without Without
425S dispiay output PLC measuring operator
"SIN 3” without 2) boards panel
2) suffix 3) 3) 1
2-12 £05.89 Siemens AG  Order No.: 62B5410-0CH02-0AA0




Bit
No. 7 6 5 4 3 2 1 0
8lock Following | No output
4265 search error of
without comp. 4) M17 4)
calcula-
ton 9)
Diameter [Contour
progr. not feedrate
427S effective onlY atinner
(3M circles S)
Trainer) 6)
Reduced NO max. Exactstop | Read.R M19 with Tool track
servo gear at par. outof | cutoff offsets
4285 sample speed G64/G00 display spindle effective
tume 8)9) monitor- change- store 6) speed 6) 6)
ing 8) over B)
Double Fast auxilary function output 9)
saddle "
429S 5 | disptay 9) generally
t for T for$S tor M/S/T/H
;:IS P.e.comp. | Time constant for command value at | Gain factor of the diff. part at following
430S in0.Sy following error comp. 4) error comp. 4)
] | ! |
2nd P.e.comp. | Time constant for command vaiue at | Gain factor of the diff. part at following
431§ axis n0.5p S) | following error comp. 4) error comp. a)
] | | |
3rd P.e.comp. | Time constant for command vaiue at | Gain factor of the diff. part at following
432S axis in0.5p 5) | following error comp. 4) error comp. 4)
] | | |
4th P.e.comp. | Time constant for command value at | Gain factor of the diff. part at following
433S axis in0.5p S) | following error comp. 4) error comp. 4)
Clearin Inhibit Data out- | No NC- Data output | No mirror-
char. b g spindle put with- start without ing of tool
4345 char o measuring outgaps enable at | header (118 |lengthinX
input line | cireuit between read in char) 9) with 3T
p 10) moni- programs | inhibit 9) (as with 3M)
toring 10) 9) 9)
M19 ack nov\r
ledge at trail-
4355 ing edge at
spindle
enable 10)
Graphical Coordinate
simu. with system for
4405 aux. vertical
function lathe 7)
1 output 2)
44195
442s COLOUR DISPLAY AREA 2 ) @ COLOUR DISPLAY AREA 1 2) ®
] L ] | ] ]
443S COLOURDISPLAY AREA4 2) @ COLOURDISPLAY AREA 3 2) @
] | ] | ! |
a44s COLOURDISPLAY AREAE 2) @ COLOURDISPLAY AREA 5 2)
| l ] | 1 1
4455 COLOURDISPLAY AREAS 2} ® | COLOURDISPLAY AREA 7 2) ®
| | | ] | ]
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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\J

Bit
No. 7 6 5 4 3 2 l 1 I 0
4465 Typeofrepr 5} XY
1
4475 Typeofrepr. 5) ZX @
]
448S Typeofrepr 5) YZ @
|
5005 Comp.flag3 2) @ |Comp flag2 2) ® |Comp tiagl 2) @ |Comp.flagd 2) @
;’ ] ] ] ]
bis
| | ! |
7555 Comp flag 1023 2) ® | Comp.flag1022 2) ® |Comp. flag1021 2) ® |Comp flag1020 2) ®
| 1 ] 1
1) From C02on
2) From C03 on
3) From COS5on
4) Model 4B only
5) Model 4B only, from D02 on
6) Model 4B only, from D03 on
7) Only with 4B, DO1 and D02
8) Model 48 only, from D06 on
9) Model 4C only, from EO1 on
10) Model 4C only, from E02 on

Nz an

Qiamarc A NrAar N~

- R7REAIN_NCHND _NAAN



@ Address code for radius, chamber, @ Baud rate
tool radius, tool position and

4th axis Bit Baud
, 2 10
Bit Name

3 2 1 0 0 0 O 110
0 0 1 150

0 0 1 1 A 0 1 0 300

0 1 0 0 B o 1t 1 600

0 1 0 1 C 1 0 O 1200

0 1 1 0 u 1 0 1 2400

0 1 1 1 Y} 1 1 0 4800

1 0 0 O W 1 1 1 9600

1 0 1 1 P

. . Output of aux. functions at
@ Name of main axis block search

pdraliel to 4th axis

1 Bit 0 | Output
Bit Name
1 0 0 0 | nooutput
0 1 after cycle start
0 0 X 1 0 | during block search
0 1 Y 1 1 -
1 0 Z
Colour codes
@ i/0 device coding
Designation of the bits 0 0 O black
0 0 1 red
. 0 1 0 green
Bit Numbgr of 0 01 1 vellow
7 6 | Stopbits 1 0 0 | dark-blue
0 1 1 Stop-Bit 1 0 1 violet
- I .
. 1 1 0 light-blue
1 0 1172 Stop—Blts 11 white
1 1 2 Stop-Bits
Bit 5 Parity )
@ Pitch error comp. flags
0 odd
1 even 0 0 no comp.
1 1 pos. comp.
10 neg. .
Bit 4 Parity bit g. comp

0 no parity bit
with parity bit

—

Bit 3 ‘Device ready’
check (DSR)

—_

yes

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89



m

BIT Type of repr.
210
YI
000 X
X #
001 l \
Y
010 X
X
011 Y
X
100 !
Y
Y
101 ’
X
X
110
Y
X

‘Y“l

F05.80

TYPE OF REPRESENTATION XY PLANE

(D) TYPE OF REPRESENTATION ZX PLANE

@ TYPE OF REPRESENTATION YZ PLANE

BIT Type of repr.
210
X
000 ’ 7
Z
001 l X
X
010 7
Z
011 X
’ z
100
X
X
101 l
p4
z
110
X
X l
1M
V4

BIT Type of repr.
210
V4
000 l Y
Y
001 l 7
2
010 Y
Y
011 7
Y
100 l
Z
l Z
101
Y
Y
110
Z
z l
111
Y
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® and ®: Selection of input/output device codings:

Machine data (Binary) (HEX) Devices
B7 B6 BS B4 B3 B2 B1 B0 Universal devices
1 1 0 0 0 1 0 o0 ca fg%lg ggtoow;vith P181 interface
e e | e
T 00 0010 e e e (00 8ALDy
IR Rl T
1 1 ' 0 0 0 1 0 o C4 | SME(1200BAUD)
DT 0000 elled (1200 8AUD)
oo 0 oo [a [EEE e
1 1 0 0 0 1 1 1 C7 | Tapereader T40/T50
1 1 0 0 0 1 0 0 C4 | PG675/685
B7 B6 BS B4 B3 B2 B! BO Special devices
I N ey
0 0 0 0 0 1 1 07 (Sfi’:g\:;; tuag)e reader with or without reels
0 0 0 o0 1 1 1 1 OF \Sl\i/eigle:rsz;g(c)gs;:i}f;;ﬂeser mit und ohne
RN I
0 0 1000 s tolled (4800 8AUD)
0 ©o 1 1 0 1 1 0 36 F:B'\(l)gg :l;%g)ramming work station
0 o 1 0 0 1 0 0 2 :JOCD<C;-(-1- 2>o ON;I AIliJnEl;)with control signals DC1
0 0 ] 0 0 1 1 1 27 FACIT 4040 with Pi81 interface

Control signals DC1 to DC4 (3600 BAUD)

Siemens AG  Order No.: 6ZB5410-0CHO2-CAAQ

£05.89
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2.5 Service parameter displays (Test)

ident-No. axis Display Dimension
3T 3M metric inch
800 S X X Following error pm 10-4
801S z Y " inch
8025 - Z "
8035 - 4. “
810S X X Actual pos. (meas. syst.) pm 10-4
8115 Z Y " " inch
812S - Z " "
N— 3 ~ "
813§ -7 4.
8205 X X Command value VELO 1
8215 z Y " 2048/8192 VELO = 10V
8225 - Z !
8235 - 4 “
8305 X X Part actual value pm 10-3inch
8315 pA Y " servo sample
832$ - z y time: 3T 8ms
8335 _ a4 w ser. sampletime: 3M 9ms
8405 X X Contour deviation um 10-4
8415 Zz Y " Inch
8425 - Z “
8435S - 4 "
8505 X X Measured Kv factor 0,001 0,001
851S z Y " m/min inch/mi
8525 - z * mm n
~853S - 4. y Zoll
8605 - - Spindle command value VELO 2
8615 - - Spindle position 360°
4096
—
VELO1 = 10V with 12bit DAC
2048
VELO1 = 10V with 14bit DAC
8192
VELO2 = 10V
8192

2-18 E05.89 Siemens AG  Order No.: 6ZB85410-0CH02-0AA0



2.6 Setting data (user data)

2.6.1 Display and input of Zero Offset, Smax, M 19, Setting Data Bits and R-Parameter

input Address | Display/Input Sign No. of
No. —P decades
1- 1) X,Z Zero offset X * 8 Bm 10-4
12 Y.4. inch
13 X,Z Programmable - * 8 um 10-4
Y,4. zero offset G59 inch
14 X,2 External zero - * 4 um 10-4
1 Y4 offset (via PL() inch
20 S Spindle speed X - 4 1/min
limitation G92
22 S Oriented spindle X + 4 0,5 degrees
stopM19
25 N Setting data bits X - 8
ref.t0 2.6.2
26 N Setting data bits X - 8
ref.t0 2.6.3
85
100
- R R-Parameter 3) X + 8
599
600
- H Background memory 2) 3)! X t 8
699
1) Model 4A: 4 zero offsets only
Model 4B: up to 12 zero offsets
2) Model 4B from D06 on, model 4C from EQ1 on
3) Model 4C from EQ1 on:
VR- and H- parameters can be input and output via the RS 232 serial interface.
With model 4C only: optional 500 R-parameters (5 pages @ 100 R- parameters,
page selection by @ 28 function)
Siemens AG  Order No.: 6Z2B5410-0CH02-0AAQ0 £05.89
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2.6.2 Setting data bits no. 25 (user data)

Input 0 1
Bit
7
6 No block number prompting Block number prompting
on program input 3)
5 Punch tapein I1SO code Punch tape in EIA code
4 RS232 time monitoring RS232 time monitoring
active (Alarm 238) disabled 2)
h » X
3 H Program start with % Program start with LF
2 Tape block parity OFF Tape block parity ON
N
1 Operator prompting OFF Operator prompting ON
0 Actual pos. display with respect Actual pos. display with respect
to machine zero € M |toworkpiece zero *) e w

2.6.3 Setting data bits no. 26 (user data)

Input 0 1
Bit
7
6
N
5
4
h
3 Display of fictitious actual pos. Display of real actual pos. values
value 1) 3
Handwheel weighting 0 Handwheel weighting 100
2 increments per division increments per division
Handwheel weighting 0 Handwheel weighting
! increments per division increments per division 10
Handwheel weighting 0 Handwheel weighting
0 increments per division increments per division L

From C02 on, the handwheel weighting can be edited via PLC.

*) With reference to work piece zero W, without zero offset and tool offset.
1) Model 4B and 4C only

2) Model AConly, from E02 on

3) Model 4Conly, from EO1 on

Siemens AG  Order No.: 6ZB5410-0CH02-0AAQ
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Nr.: 3. decade

Clear 1.+ 8 7 6 5 4 3 2 1
2. decade
Axis Axis = Axis Axis
00
1 1 1
Ref. value__ Servo -]
01 setting enable o o
Limit Limit
not 2 of an 2 ‘ 21
) o switch  —]switch —
possible axisin
02 . +
2) 3 motion 3 3
removed
03
4 4 4
10 Axis Axis AXiX +s Axis Axis Axis
1 1 1 1 1
. Position Command |
~ 1 Pollution Drift trol Cont | Stand
ri contro ontour value
error 2 2 2 ) 2 2 | still
' too —1loop —1 monitor- too B . —
measuring _ _ . monitor-
12 , high hardware ing high '
devices 3 3 3 3 3(ing
13
4 4 4 4 4
Poliution Max. spindle | Spindle pos. Emergency Servos
22 error spindle speed too control loop stop not
encoder high 1) hardware *) ready
Time monitor | Overflow 2 Stop bit Overflow Parity Control word | Overflow 1 Stop bit,
23 RS 232 Reader hard- | fault overwritten Parity fault
ware fault [ USART hardware fault ———|<———— READER hardware faults————>
Temperature
24 too high

swieejoisn 2z
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UV DuTiudiy

AN AT

UV VU OUMIJIU Ury 954 T -

Nr.: 3. decade
Clear 1.+
7 6 5 4 2 1
2. decade 8 ?
Block without Operator Parity error Program Block not
25 LF or block error RS232 in memory not found found in
> 120 char. in memory memory
G35 = Block search:
26 F too large Block not
4) found
Memory Stored pro- Wrongtape |Tapeinput Block with Block parity | Wrong EIA Char.
27 overflow gram = prog. | format disabled more than error character parity
on tape 120 char. error
Subroutine Wrong point General
28 fault of intersection decoding
fault
Wronginput | Wrong block | Wrong Wrong Wrong angle No ) Wrong input
29 parameters  sequence G02/G03 radius value ' value intersection ' a)e
- Faults originating from blueprint programming >
Circleend No haif or full lllegal Wrong progr. | Option not Progr. circle
// 30 point error degrees progr. Z0orTO P-parameter | available notin
with rotary >akis 1). values atG92 1) selected plane
Supplement- | Too many No F-word Wrong Change of
31 ary axis not axes pro- progr. or value thread pitch | thread pitch
possible 2) |grammed too large progr. too large 4)
lllegal pro-
32 gram block
with active CR¢
33
34
NCstart
35 without
referencing

PanUITUO)) SWJE[e JO 15T
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| Nr.: 3. decade
Clear 1, 8 7 6 5 4 3 2 1
2. decade
Axis twice or CRC/TNC Faultupto Wrong block | N l More than 6 l General
50 too many axes contour error | blue print structure geometry para operator
programmed program e~ Reparable program faults error
Software Block cannot | Selected block | More than Memory Input Input only
51 prelimit be displayed | no. not 120 char. overflow disabled after reset
overrun 1) fully found in block
Kv-factors Kv-factors Pa.rt'program Stop at Incorrect
52 not measured not equal editing not threading data transfer
o permitted 5) strobe signal
7 Contour monitoring errors g
/
General Last program | In playback Playback Playback only | Playback at Program no. | Block with
53 input error not two axes only only at . atMDA 1stblock already more than
terminated axes standstill interrupt not allowed existing 40 char.
- MDA errors >
54
Wrong input | Wrong input
55 parameter value
Graphics errors
Wrong
System 70 address
Restart codein MD
Battery
7 alarm
*) tobe cleared with PORESET only
. . 1) From C02on
!
** Input line (bottom line) must be cleared completely! 2) Model 48 only
Alarms in the 70x group cannot be cleared with either CLEAR or RESET! 3) FromC03on
Alarms in the 71x group can be cleared with CLEAR key! 4) Model 48 only, from D06 on
5) Model 4C only, from E01 on

(PenunIUG)) Swae(e jo 151
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NC interface PLC-NC PLC
Test Data bit 3T DB20
3TTDB20/
0 Mode of operation switch Feed/rapid override switch
7 DL 34
D C B A D C R A
Key-opera- Delete Spindle speed oVerride
7 1 ted switch Dry run block Single block | Block search c B A DR 34
Override for Rapid Jog direction keys *Decelera- Servo
T2 | SRedvaverse | Rapidjog X + X~ Z+ y tion X enable X OL 35
2nd software Handwheel *Decelera- Servo
7 3 ;'(f_';lctt?\\;\é'td‘ Data start Reset X NC start tion 2 enable 7 DR 35
Gear range coding Spindle Spindle Feed
8 4 C B A clockwise enable enable DL 36
* Emergency Read-in Mirror image | Mirror image | Axis Operator
8 > stop enable Z values X values inhibit panel inhibit DR 36
Follow-up Key board Feed Ref. value Axis inhibit | Follow-up
8 6 |mode spindle2] inhibit enable X 1)|setting X 3) X 1) mode X 1) DL 37
RS 232 Key Fixed Feed Ref. value Axis inhibit | Follow-up
8 7 inhibit shift 1) cycle lock enable Z 1)setting Z 3) Z 1) mode Z 1) DR 37
Clear dis- Clear number | | roc
fSR - process
9 8 tance to go ?ini pi"s?;?” measuring DL 38
Handwheel th type Spindle re-re-
9 9 inhibit ¢ T?,(hge 01\)/er ferencing 2) DR 38
ZO group coding 3) Tool track coding 3) G39 NC stop
1 Screen Following
9 blanking 5) | error comp.3) DR 44

1) From C02on

2)

From C03 on

3) Model 4B only, from D01 on

4)

Model 4C only, from EQ1 on

5) Model 4C only, from E02 on

® FORNC1 DB20
NC2 DB22
NC3 DB24
NC4 DB26

Lig°1E
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NC Interface NC-PLC PLC
Data bits 3T DB20
T(Iest - . 3TTDB20
]
No. |Byte 7 6 5 4 3 2 1 0 © D822
]
E Actual Spindle Motion command
10 ! 0 rotation Speed above Speed At standstill DL 39
: clockwise limits within limits z X
E . Measuring
10 1 Program NCalarm NC NC Rapid traverse | Threading probe Program DR 39
: running ready 2 ready 1 actuated halt M0O
T
: Spindle G96 active RS232 | NCtype Reference point reached
10 E 2 position running | switched to DL 40
: reached T ) 4 X
1
! Spindle speed | G39 active
0 3 atlimits  3) 3) DR 40
)
1
: M S T H Reset
i
! BCD output
111 s D C B A D C B A DR 41
: 101 101 107 101 100 100 100 100
]
]
E B8CD output
11 6 D C B A D C B A DL 42
! 103 103 103 103 102 102 102 102
]

1) From C02on

2) Model 4B only, from D01 on

© FORNC1 DB20

NC2 D822
NC3 DB24
NC4 DB26

11g'1E
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NC Interface PLC-NC PLC
Test Data bits 3M DB20
o©
No. |Byte 7 6 5 4 3 2 1 0
Mode op operation switch Feed/rapid traverse override switch
7 0 DL 34
D C B A D C | R A
Key -operated Delete ' Spindle speed override
7 1 swiytchp Dry run block Single block | Block search c B A DR 34
Override for Rapid Direction keys Axes selector switch *Decelera- Servo
7 2 rapid traverse . . DL 35
effective jog + - B A tion X enable X
4th axis = *Decelera- Servo
7 3 main axis Data start Reset NCstart tion Y enable Y DR 35
Gear stage coding Spindle rota- Spindle Feed *Decelera- Servo
8 4 C B A tion clockwise| enable enable tion 2 enable 2Z DL 36
* Emergency Read-in Mirror image | Mirror image | Axes Operator *Decelera- | Servo enable
8 > stop enable Y values X values inhibit panel inhibit tion 4th axis 4th axis DR 36
Follow-up Key board | Mirrorimage | Feed Ref. value Axis inhibit | Follow-up
8 | & Inodespindle2| inhibit Zvalues 1) |enable X 1)|setting X 3) X 1) |mode x 1) | DL37
| RS 232 Key Fixed cycle |Feed Ref. value Axis inhibit | Follow-up
8 | 7 | inhibit shift 1) lock enable Y 1)setting Y 3) Y 1) |mode Y 1) DR 37
Clear distance Clear number |n-process Feed Ref. value Axis inhibit FO“OW-Up
9 8 ltogo g;:;‘e'z' OUline | easuring |enable Z 1)[setting z 3) z 1) mode Z 1) DL 38
9 9 Handwheel Spindle re-re- | Feed enable ?eetft.i }J‘alue Axis inhibit Follgw-up
inhibit ferencing 2)| 4thaxis 1) ath ax?s 3) 4th axis 1) Ttﬂ aexis 1) DR 38
ZO group coding 3
9 |10 gros 93 NC stop DL 44
B A 5)
Screen Following
9 11 blanking 5) | error comp. 3) DR 44
1) From C02on ® FOR NC1 DB20
2) FromC03on NC2 DB22
3) Model 4B only, from DOt on NC3 DB24
4) Mode! aConly, from EO1 on NC4 DB26
5) Model 4C only, from EQ2 on

WE
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( ( (
NC Interface NC-PLC PLC
. 3M DB20
Test Data bits - ® 2
]
No. |Byte 7 6 5 4 3 2 i 1]

1
: Actual Spindle Motion command

10,0 rotation Speed above | Speed within | Atstand- , DL 39
' clockwise limits limits still 4th axis Z Y X
i

10 01 Program NCalarm NC NC Rapid Threading | Measuring Program DR 39
E running ready 2 ready 1 | traverse probe actuated | halt MO0
!
! Spindle RS 232 Nc type Reference point reached

10 1 2 osition i switched to DL 40
: :)eached ranning T 1) 4th axis Z Y X
]
T
! Spindle speed G38 active G37 active

0, 3 atlimits  3) 3) 3) DR 40
L ]
]
: M S T H Reset
i
' BCD output

"Moo D C B A D C B A DR 41
| 10t 101 101 100 100 100 100 100
]
]
E BCD output

116 D C B A D C B A DL 42
! 103 103 103 103 102 102 102 102
]

1) FromCO2on
2) Model 4B only, from D01 on

® FORNC1 DB20

NC2 DB22
NC3 DB24
NC4 DB26

WE
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Group Byte address Bit number
NC1 | NC2| NC3|NCa 7 6 5 4 3 5 1 0
Ready *Emergency | Operator Keyboard |RS 232 Fixed cycle | Handwhee! | Reset Data
signals AB4 | A741 AB4|A94 | g4 panel inhibit| inhibit inhibit lock inhibit start
influence on NC start Start en- Read-in Cancel dis- Cab Cg' ne. of| Screen Following
programs ABS | A75| ABS|A95 | (qT) able (FRST) | enable tance to go ;%s;e;j '"® | blanking 6) ersr)or comp.
Influence on Feed Handwheel
feed rate AB6 | A76| ABE|AI6 | onaple X 1)
Influence on Gear stage coding ?pindlle rota-| spindle Spfindle re- F°”(§>W°U.Pdl
spindle A67 | A77| A87|A97 c 8 | A v:,%nec ock- | onable r:) erencing zr;o e spindl¢
General 4th axis = Mirror image 3) NC type In-process | 2.nd softw. | General
axes signals A68B | A78| ABB|A9B | main axis 2) ® ® ® :;V'th 1o)ver measuring | limitswitch | ayi inhibit
Axis specific Follow-up | Axis *Decelera- | Feed en- Servo Ref. value
signals ABY | A79| ABI|A99 mode ® 3) |inhibit ® 3) |tion ® able ® 3) |enable ® setting @ 5)
Follow-up | Axis *Decelera- |Feed en- Servo Ref. value
A70 | ABO| A90|A100 mode @ 3) |inhibit® 3)|tion ® able @ 3) |enable ® [setting ® 5)
Follow-up | Axis *Decelera- |Feeden- Servo Ref. value
AT1 | AB1| A91(A101 mode ® 3) |inhibit® 3){tion ® able ® 3) [enable ® |setting @ 5)
Follow-up | Axis *Decelera- | Feed en- Servo Ref. value
A72 | AB2| A92 A102 mode @ 3) |inhibit @ 3){tion @ able @ 3) {enable ® |setting @ 5)
Influence on ZO group coding 5) Tool track coding 5) Selection NCstop
program A73 | AB3 | A93|A103 B | A c | 8 | A G39 5) 6)
31/TT | 3M |3T+C _
1) With 3T/TT only
® 1st axis X X X 2) With3Monly
. 3) From C02on: mirrorimage in Z axis possible (3M)
® | 2axis | Z | ¥ z 4) From CO3on
® | 31daxis ) 7 i 5) Model 4B only, from D01 on
6) Model 4C only, from E02 on
® 4th axis - 4, C

3N O1 5]eubis INdIN0 g
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Group Byte address Bit number
NC1 | NC2| NC3|Nca 7 6 5 4 3 2 i 0
Ready Program NC- NC- RS 232 =l
signals E64 | E74 | E84|E94 running ready 2 ready 1 running
NC
E65 | E75 | E85|E95 alarm
Program Me?)suring Threading Rapid v = constant
commands E66 | E76 | EB6 | E96 ‘a)z?uaeted G33 G63 traverse G96 1)
Program Prog. end
£67 | E77 | EB7 |E97 |haltnio0 | MO3/M30
Spindle ees | £78 | £88 | Fos Ac'wdall Spindle Spindle Spindle 2“’5‘3 e
spindle rota- o ithin limi osition i
tﬁ)n ™ above limits | within limits ?eached at standstill toT
Axis-specific Ref. point Motion
signals E69 | E79 | E89 | E99 reached ® |command ®
Ref. point Motion
E70 | E80 | E90(E100 reached ® |command ®
Ref. point Maotion
E71 | EB1 | E91|E101 reached ® |command ®
Ref. point Motion
E72 | EB2 | E92|E102 reached ® |command ®
Program Spindie G39active |G38active |[G37active
commandsand | g73 | £83 | £93|E103 speed at 2) 2) 2)
spindle limits 2)
3T/TT 3M 3T+ C
1) Only 3T/TT
® st axis X X X 2) Model 4B only
@ 2nd axis V4 Y Z
® 3rd axis - z -
® 4th axis - 4. C

DN woJy sjeubisindur)id



2.10 PLC machine data:

Ident-No.

Description

Max. input value
(via NC)

280 ™~
281
282
283
284

285
286 L~

287 SN
288
289
~ 290
291
292
293
294
295
296
297
298
299
300
301

\

— 302 N~
303
304
305
- 306
307
308

309 /

Standard-FB/s

-,

user

Reserve

+ 2999

2-30 E05.89
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Data bits NC1 NC2 NC1 NC2
450 . ok
451 . oW
Reset-key T strobe M19 strobe | M/S/T/H Collective Time alarms .
452 atkeyinh. |acknowledge expanded strobe ex- alarm PCB bLO ) DL 95 -
no active  |by user panded $5-432 10s I 2s
Time alarms EGB service No. of NCs 0]
453 package DRO - |DR9S -
s | 200ms 100ms | 20ms | 10ms | |
454 No. of data block for Menu display (binary coded) DL ) DL 96 -t
Ext. PLC key Key Menu for 2nd I/0 cus- | M.C.P. via VI.C.P. via .
455 dual PLC via flag assignment | status tomer 1/O module | /0 module |DPR1 ) DR 96 )
0.1 3G progr. 1) [module Gray C, 5bitd | : 1, 4 bits
PLC-MD
456 | entered DL2 DL36 |DL97 |DL97
3) .
Static M M.C.P. via M.C.P. via Standard Standard
457 decoding flags inputs S transfer M decoding DR 2 DR36 |DR97 |DR97
1) 1) 1)
458 DL3 DL37 |DL98 |DL98
NC functions
459 asELG DR3 DR37 !DR98 |DR98
2)
460 4) 4) 4) 4) 4) 4) 4) DL4 DL38 |DL99 |DL99

syqelepauiydIrW did t1°¢
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( ( ( (
Data bits NC1 NC2 NC1 NC2
461 4) 4) 4) 4) 4) 4) 4) 4) DR4 |DR38 |DR99 |DR99
—
462 DLS DL39 {DL100}!DL 100
463 4) | 4) 4) 4) 4) DRS |[DR39 |DR100|DR 100
464 . . DL6 DL40 | DL 101 | DL 101
Machine data bits for
user
465 DR 6 DR40 |[DR 101 | DR 101
Machine data bits for
466 DL7 |DL41 |DL102 | DL 102
2'759 user bis bis bis bis
] DR13 |DR47 |DR 108 | DR 108
MD = maschine data 0] 00 = 1 NC 1) Presetting in the PLC by the basic interface
M.C.P. = machine control panel 01 = 2NC program if no DB9 present or no MD in NC,
ELG = electronic gear 10 = 3NC automatically defaulted in NC with basic
11 = 4NC

* Common machine data, in NC1 only
DUDR for NC3/NC4, refer to Section 7

2)
3)
4)

model 4C, from E01 on.

To be set in DB9 only

To be setin NConly

PLC-MD for computer coupling

(refer to Interface Description, Part 2)
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DB 14 DB n Bit0
1
: 5 4 3 2 1 . - 9
owis,ow22| owa| [ % Y K ] | R [ N 7
Ll
i
]
owniowza DW 32 @ % H // M r > P // @ NO YES -{>
:
]
pw18,0w24| w33 { A e Yy @ ¢~ —

]
]
“

t 1

_—

Key signals shortened to one PLC cycle.

Key signals copied from DBn

digit

address

‘xoudde swQg A1aas parepdn st abew! pieoq Aay ayy

abeuwi pJeoqhay z1z






Chapter 3

-Commissioning prerequisites and visual inspections-

Contents

3.1 MQOS precautions

3.2 Commissioning prerequisites

3.’3 Supply voitages

3.'4 Visual inspection

3.5 Printed circuit board identification and rack assignment

3.6 Softwaresystem

3.7 Back-up batterie in the power supply unit







3.1 MOQOS precautions:
Materials such as carpets, rubber shoe soles etc. cause human beings to acquire a consi-

derable static electrical charge of up to several thousand volts. Integrated circuits, espe-
cially the MOS-types, are very sensitive to such charges. For this reason, neither the inte-

grated circuits nor the tracks on the P.C.B. should be touched before one has discharged

oneself by touching some earthed metal parts of the machine.

The power must always be switched off before any printed-circuit boards or power supply

lines are disconnected or connected.

Even when the control is switched off VCCRAM is being supplied to certain RAM areas of
memory from the backup battery and therefore care must be exercised when working on

»
the tontrol even when it is switched off. Do not short circuit the VCCRAM tracks, otherwise

stored information in the CMOS memory e.g. Machine Data can be lost and the machine

malfunctions.

Siemens AG  Order No.: 6ZB5410-QCHO2-0AA0 E05.89

3-1



CAUTION! CAUTION!
M 0 S Pay attention M O S Pay attention
to special MOS to special MOS

precautions! precautions!

Large-scale-integrated circuit manufacturing employs the MOS technology (Metal-Oxid-Semi-

conductor). The main advantages of the MoS-technology are:

- Simple realisation of transistor functions
- High density of circuits

- Extremely low power consumption

~ »
1

identification label on M Identification label on
~ the packaging (o] theP.CB
S

ATTENTION!

 Bswhich carry the above label have MOS components fitted. To avoid damage of the MOS cir-
cuits, these P.C.Bs need to be handled with care. Prior to unpacking, the person must discharge
himself by touching an earthed metal part of the machine. Store and carry the board without
moving the conductive black rubber foam.
N
Do not wrap these boards in ordinary plastic sheeting.

Switch off power prior to fitting or removing boards.

3-2 E05.89 Siemens AG  Order No.: 6285410-0CH02-0AA0



3.2

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0

Commissioning prerequisites

Before the control can be commissioned the customer should have attended to the

The relevant machine data must be available.
The electrical and mechanical installation of the machine should be completed.
The axes and the drives should be in a state for traversing (this should be confirmed by the

customer) see note in Section 3.3.13. Have the drives been commissioned?

The interface controller and the user PLC program for the machine should be in working

condition (in accordance with Interface Description) and connected to Machine and

SIN@MERIK (this should be conformed by the customer) see note in Section 3.3.13.

A visual check should ensure that the position measuring devices are mounted properly

and the cables to SINUMERIK up correctly.

Cables to Interface controller and machine must be connected.
Special attention should be paid to the screening of the cables and its connection to the

earth print of the control.

The flexible earth cables need to be the following size:(visual check)

from earthing bar of the interface to SINUMERIK  : 10 mm2
from earthing bar of the interface to machinebed : 10 mm2
from SINUMERIK to operator panal : 6mm2

A test program (test tape) should be supplied by the customer to check all machine-specific

functions.

Customer's personnel should help with work at the Interface controller and machine,

operation of the machine and the user PLC machine control program.

For safety reasons it is recommended to reduce the travel range by narrowing the mecha-

nical limit switches.

If the encoder cables are split into sections by connecting plugs, check that all sections are

properly connected and screened and that no part is under mechanical stress.

£05.89
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3.3 Supply voltages

3.3.1 Load power supply (when fitted)
3 phase 380/415 V/50/60 Hz

Input:

(Tolerance: + 10% - 15 %)

Output: 24V DC(Tolerance: 20V to 30V)

20 Amp. unit: Type 6EV 1350 - SAK

40 Amp. unit: Type 6EV 1360 - S5AK

3.3.2 Control suppiy voltage

The NClogic, the PLC and the operator panel are designed to be supplied by an external

24V DC povqier supply from the line voltage.

Current consumption of the internal power supply:

r 3T 3IM 3T 4 3m ¥ 37T
Input voltage rated 24 v- 24 V- 24 V- 24 V- 24 V-
value
Input voltage range 20to 30V 20to30V 20to 30V 20to 30V 20to30V
incl. ripple
Input capacitance 8100 uF 8100 pF 8100 pF 8100 puF 8100 pF
Current
consumption 1) 1)
NC-logic lge=73A lg=77A lg = 42A lg = 47A le =6.2A
Ug = 20V lg=6.1A I =6.4A lg = 37A lg=39A e =5.2A
Ug = 24V le =49A lg=52A lg=31A le = 3.4A le=41A
Ug = 30V
urrent
"Consumption
PLC-logic 3) - - le = 3.3A g =33A lg =33A
Ug = 20V - - lg=29A lg=29A lge=29A
Ug = 24V - - lg = 23A lg = 23A le =23A
g =30V
Current
consumption
Operator panel 2) e <2A e <2A e <2A g<2A Es2A
Ug = 20V
Ug = 24V
Ug =30V

1) Current consumption of the logic components NC + PLC without supply of the 1/0s.

2) Without machine control panel

3) Current consumption of the PLC logic component without I/O boards

4) NClogic component with expansion subrack for additional O boards

3-4 E05.89
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333 Power supply connections of the logic components
The external supply voltage is connected via terminal blocks on the front plate of the
power supply 03500 in the NC.
Cablesize : 1.5 mm2 cross section for each wire.
If a multicore cable is used, all wires must be employed e.g. spare wires must be con-
nected in parallel.
Cross section of the POWER ON line: 2x1 mmz2, shielded.
NC EU
1 D1 E F G H D1 1 5 4 3
®o---0
+ |+ |+ |+ |+ + + + | +
5
+ |+ |+ + |+ | +]| + + |+ |+ + | +
Jumper Jumper
T .
* s 7y
\‘_ _____ __’/
+20v | M I A) A) M ‘ +24V
A\ /

| Power On button on
machine control
panel

The input terminal D1 (0V) is connected internally with the chassis via the BUS.
Note:

When an external switching element is employed for POWER ON indead of the
provided pushbutton on the control panel, it must not be a latching type of push-
button or switch.

Terminal E-F may be used as an external ENABLE (e.g. floating contact of an auxiliary
relay, fan monitoring etc.).

The terminals G or H must not be linked together in case of two or more logic racks

(mutual influence !) (ref. to Interface Description, Part 2, Section 2).

Siemens AG  Order No.: 6Z85410-0CHQ2-0AA0 E05.89
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3.3.4 Power supply for fan unit
Input voltage: 220 V. AC, 50 Hz.

Terminal block X1

1 1
- + + - Note:
+ + Terminal block X2 on the
u 220V right hand side of the fan
y + + 50 Hz chassis is not used!
1 + + | not used
~ 2 | # + | not used
3.5 Powersupply for operator panel
Connection of operator panel type 03780
X 785 :._._._._._._._._4_.?
i 424V [O L internal
R r- internal jumper
D424V O- / O +24v
I : cable /2x1.5 mm2 from 24V load
! ov O— ¢ ov power supply
? i — ©
""""""""""" 6 mm2 (yellow-green)
L O O _L to NC subrack
é ) MS5 earthing screw E
N—
+ 24V to machine control panel
~ Connection board on operator panel
O + 24V
_l_. + 24V
ov
socket
50 pins
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Connection of operator panel type 03781:

X730 BE0OIS  + 24V keyboard desabled

l I 0V keyboard anabled
@ HEREBRER
oeoceoe%
ojoiolele|ele
s T 3] Ts S678
- Q ov
cabie /2-'.5" DC power supply 24 V
—+ ——O - 26V
AL o +24Vtomachine control panel
®
yellow green @ NC chassis

]
1
Keyboard disable (BEDDIS) via terminal X738/8.

Attention!

Prior to switching on the power supply, the correct polarity of the supply voltage and the
proper ground connection should be checked. Refer to Interface Description.

Wrong connection can damage ICs on operator panel and video interface board!

To avoid noise disturbances make sure the 6 mm2 earth connection is made as per specifica-

tions (see above).
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Connection of operator to NC logic:

PCB-Type 03731 03780
Operator 24 V-plug X738 X785
panel 50-pin plug X781 X781
NC logic
(video inter- PCB Type 03810 03810
face board) 50-pin plug X812 X812

7.3.6 Machine control panel 03721:
~ Supply voltaée: 24V DC. from operator panel via 6.3 mm faston connector.

~.3.7 Power supply for the colour monitor

The operator panel fogic PCB requires a 24 V DC supply.
The monitor needs an additional 220 V AC mains supply. The mains voltage is to be con-

nected via the terminals L1/L2 located at the side of monitor housing.

-

X1

% PN
O O

PE
S
L1 L2/N
220V 50/60Hz + 10%
- < 120VA
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3.4

3.41

3.4.2

343

3.44

345

3.4.6

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

Visual inspection

Earthing

Proper earthing to divert external noise is essential for trouble-free operation. It must be

ensured that the earth wires are not kinked or looped and have the necessary cross-section

(refer to Section 3.2).

Position encoders
Particular attention is to be paid to the specified installation of the sensitive linear scales

(alignment etc.) and rotary encoders (coupling). Refer to Heidenhain Installation- and Cali-
bration Instructions. Check for correct wiring and fixed location of the connectors. Other

makes of position measuring devices may lead to problems in accuracy and surface finish

>
beypnd our control.

Cabling
Power and control cables should be separated. Do not produce earth loops ! Loops or non-

correct earthing affect the speed command value in form of a hum. Smooth running of the

servos at low speeds is then no longer possible.
Avoid kinks ! Proper running of the cables in the cable drags without mechanical stress

must be observed.

Shieldin
The overall shields of all cables running to or from the controller are to be earthed at the

NC via the earth contacts in the connectors. Refer to Interface Description.

Operator panel
Check the function and condition of pushbuttons, keys, lamps, symbols, actual value and

data displays etc.

Overall condition
Check the mounting of the modules, cover plates and connectors. Tighten screws of the

module front plates and plugs. (earth connection).

Accessory pack:
Are the log book and the part list available ? (The part list comes with the delivery note

and should be kept inside the log book).

£05.89
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When replacing modules or in the event of a fault, check all ICs in socket for correct

location and fit.

Attention!
The 24 v DC power supply and the RAM memory board should only be taken out of the

subrack in the event of a fault, otherwise stored data e.g. machine data, will be lost

(battery is located in the power supply unit !)

3.4.7 Cables
Check all cables in correspondence with cable and equipment overview (to be found in the

interface Description). This applies particularly to cables produced by the customer.

Random checks should be made on at least one connector (Pay particular attention to the
~ conductive e'ﬂastomer connections within the plug housings). If our specifications are not
adhered to, inform the responsible sales department and instigate appropriate measures

(refer to Interface Description).
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3.5 Printed circuit board identification and rack assignment

3.5.1 General identification system

Machine-readable product designation (MLFB-No.)

Cross-reference key to MLFB-No. and GWE works internal drawing numbers.

e.g. CPU board 03161 for model 3GA4B

r—-—-—1
6FX11:25-8:A B

MLFB-No. I S |

»

L

SINUMERIK PCB

sequential PCB-No.

SINUMERIK Product "A”
GWE internal product groups

Assembly variant A
B

C

01

T

sequential no.

of redesign 00
. 01
02
Note:

Some of the earlier boards are still designated in the Commissioning Instructions according

to the former type numbers.

For cross reference refer to Sections 9 and 12.

Siemens AG  Order No.: 6Z85410-0CH02-0AA0
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Former type designation

System-No.

Type of board a)

1 CPU
2 Memory
3 Measuring circuit
~ 4 1/Omodule
5 Power supply f
6 Back plane
~- 7 Operator panel
8 Link module
9 -
0 Others

Sequence number for variations of a board 0...9 b)

Innovation No. 0...9

Assembly variants of aboard A...Z

Level of redesign A...Z

a) If one board comprises a number of functions then the board will carry the

N—r

identification number of the most significant function.

b) The innovation number is used additionally if the number of variants exceeds 10.

The example above demonstrates the identification system of the position control board

~—3 310 A. On the metal front plate generally the code 03 310 A/B is marked even when

only the A-board is actually fitted. Then the two slots on the top right hand side are
covered. This board can be employed for 3T or 3M without analog spindle. In the assembly

variant 03 310 B, two boards are mounted piggyback to cater for a 3M with 4 axes and/or

analog spindle.

A labeiling strip at the bottom of the rack shows the location of the boards.

Hints for handling the boards are given in Section 3.1.
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Remarks:

1) Power upply 03501 : two fault LEDs provided {(input and output voltage fault)
03502 : one fault LED (only output voltage fauit)

2) Engineering panel (test board) : to be ordered optionaily.

3) RAM memory PCB 03260 :

Memory capacity

Two sockets are available on the front plate of the 03260 board for external back-up

16000 characters

8000 characters = 03260 E

03260 F

32000 characters = 03260 G

battery connection (connection not permitted during operation).

This allows board removal without data loss.

The 03210 board can be used instead of the 03260

4) Allocatiqﬂ of the sockets on the position control modules:

Module: 03 310 A 03 3108 03 320 set value

Encoded

axis: Act.1 Act2 Actl Act2 Actd ActS axis 1 axis2 Act3

Socket: X312 X313 X312 X313 X314 X315 X322 X232 X324

3T X z not used with 3T X,2,5 - S

analog

M not used with 3M

X,Y,Z X Y with 3 axes only and X,Y,Z [4th. S 4
without spindle encoder

3M not used

X,Y.Z with 3M with

and 4th 4 axes- X Y 4th S X,Y,Z | 4th s z

and/or and/or

spindle spindle

encoder encoder

For axis allocation of the new measuring circuit modules, refer to Section 3.5.3.
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Remarks:

1) Slot for the test module, to be ordered separately.

2) Module to be fitted only with “Memory expansion” option.

3) Measuring circuit moduie Il fitted only with 3M or 3T with C-axis.

4) Slot for programmer interface $5-511-5.

For assignment of additional modules in the PLC section, e.g. computer link $5-512-5, WF 625,

WF 725, PLC memory board, I/0 modules, refer to Interface Description.
For detailed;' explanation of other system configurations, 3FA-systems rack assignments etc. refer

to Interface Description Part 2, Section 1.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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Measuring circuit assignments:

03315703316 03325/03326
03350/03351 3M/3T with c-axis 3M/3T with c-axis
3T
Axis Axis
Socket
Socket AXxis 3M 3T wnjch 3M 3T W{th
C-axis C-axis
E A X353 X X318 X X X329 Sp Sp
~ N C X355 ¥4 X320 Y Z
C T X354 Sp X319 2 -
) X317 4th C1
D Vv
E A
~ R L
S U
E
S
S X352 X X327 X X
E X352 V4 X327 Y Z
T X352 Sp X327 z -
X328 4th Cc1
\ X328 Sp Sp
A
L
]
E
S
N
Sp = spindie
C1 = C-axis
N—
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3.5.4 Jumper assignment and adjustments

The modules are delivered ex works with standard jumpering. No alterations are necessary

for standard commissioning.

The following adjustments can be made to suit special requirements:

1. Simulation of the external signal "Servo Ready” (alarm 222)

2. Reference ground for command value.

3. 20 mA serial interface (TTY active-passive)

4. Measuring probe outputs

Attention: The TTY serial interface does not allow both, the NC and the peripheral device,

3.5.5 SINUMERIK I/0 madules

to be set "active” simultaneously!

The{following I/0 modules are available at present:

Type Inputs Outputs Order
code
03400 48 24, 100 mA floating N83
03410 96 - N83
03402 48, 0.5A N84
03 450 32 32, 0.1 floating N8S
03 460 - 16, 2A N82

The width of these boards is 1 2/3 standard plug-in stations (SPS).

3.5.6 SIMATICSS /0 modules

SIMATIC S5 modules (6ES5 4...-3, Order Code N60, 65, 70, 90) can be fitted in the PLC

section..

3.5.7 Logic module: refer to Interface Description.

Siemens AG  Order No.: 6Z85410-0CH02-0AA0
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3.6 Softwaresystem

3.6.1 NCsystem program
Check that the installed system program is valid.
The software version can be checked by visual inspection of the EPROM l|abels or by

reading the machine data TEST N 381S.

To prevent damage to the EPROM chips, an appropriate tool should be used to extract
them from the sockets. Damaged EPROMs and EPROMs without the original GEW label
will not be refunded by the GEW works. Observe the MOS precautions when handling
EPROM:s.

A special EPROM extractor for 24 to 40 pin ICs can be obtained from the central stores in

~ FURTH (Ord{r No. L30460-X281-X).

3.6.2 SINUMERIK System 3 - Software identification

General guidelines to the understanding of the software identification system for

EPROMs.
Starting with System 3 the current identification system came into use based on a key with
12 digits, it caters for the needs of the GEW works, the R & D, the sales and service.
The identification of EPROMs/PROM:s is based on the following key:
Position 123 456 789 1011 12
GE 548 8xx xxx x X X
GWE-product group (fixed) F [ f_
Software

System-family 00...99

System-Type 0...2

Modification of the system type 0...9

PROM/EPROM Location 1...32

Software version 00...99
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Explanation of the key:

Position 1to 4:

Position 5to 6:

Position 7:

Position 8:

-

Position 9 to 10:

Position 1 to 12:

General remarks:

Example:

These numbers are always 548 and 8 to denote software produced by
the GWE works.

These numbers identify the basic models:

11 for basic model 0 to 2

15 for basic model 3

17 for basic model 4A

19 for basic mode! 4B

This number gives the system type

0 General system 3 (common to all types)

This number specifies the language type of the system:

0 English

1 German

2 French

3 htalian

4 Spanish

5 Dutch

6 Russian/Test software

7 Swedish

The PROM locations are numbered in consecutive sequence. Each
PROM location has its unambiguous number.

These numbers denote the software version and correspond with the
last two digits of the number of the service bulletin.

If the software system does not need completely recompiling on

" revision, the system can contain PROM:s of different versions.

To identify an EPROM/PROM in practice, it is sufficient to specify the
last eight digits of the full key. The two digits in front and the two
digits behind the “decimal point” are the most significant and specify
the PROM location and the software version.
Information about the number of EPROMSs, software version and allo-
cation can be obtained from the service bulletin.
Order code for System 3 software for 3T/TT and 3M, basic model 48,
software version 04, English language:

548 819.00XX.04 XX = EPROM location

Siemens AG Order No.: 6ZB5410-0CH02-0AA0 E05.89
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3.6.3 Software system for model 4A
Current software version and check sum of the individual PROMs.

EPROM designation: GE 548 817 0X XX.XX
Software version: 01 to 04

Software version and check sum
Prom Prom
Function PCB loca- type
tion 01 Check 02 Check 03 04
sum sum
Basic modet 4A 03202 01 2532 | 01 5D24 | 02 | 600A 51C0 5238
3T/TT, 3M with 02 4AEES 4C88 62C5 62C5
~—options 5 03 ESA4 5A03 5341 5341
! 04 06CD 23B1 2C01 2€01
0s 354D SOAC 1867 1867
06 1738 3853 1655 1655
07 FOB3 EA6B 23AC 23AC
~— 08 C7DE 183C 4B95 4895
09 4483 33eED 1B81 1881
10 F20D EB1A EDS52 EDS52
11 4A19 6CC7 F938 F938
12 3A3F 24E8 E30S E305
13 07D 0067 84FD 84FD
14 025A EC8F 7F8C 7F8C
15 47C3 5847 BB26 BB26
16 6FEC 586D CBE6 CBEb
17 9CF7 734C C76C C76C
18 7€B2 4841 8B8F 8B8F
19 EAAD 4E15 797F 797F
20 F571 9738 4B5C 4B5C
21 - B458 596A 596A
22 - B512 A024 A024
23 - - 89DB 89DB
24 - - 8AAA | SB8AAA
N * 25 * x * *
x 26 * * * *
* 27 * * * *
* 28 x* * * *
29 - - B559 B559
N 30 - - DD8B | DD8B
31 65D8 3F4D 4D7F 4D7F
32 2532 01 6525 02 4648 58AB 58AB

* Language EPROMs, optionally fitted

Total number of EPROM:s: Software version 01 26 chips
Software version 02 28 chips
Software version 03 32 chips

Software version 04 32 chips
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Software versions 05 to 08 of basic model 4A

EPROM designation 548 817.0 0 XX.XX

'_i Software version

EPROM location
System language
System type

System version 3 GA4A

Software stand Check

Prom Prom sum

Functi)gn PCB cha- type
! tion 05 | 06 | 07 | 8 | 08| o8

Basic model 4A 03202 01 2532 05 { 06 | 07 | 81 | 08 6902
3T/TT/M + Options 02 2532 05 | 06 | 07 | 81 | 08 580E
without text 03 2532 05 | 06 | 07 | 81 | 08 6645
EPROMs 04 2532 05 | 06 | 07 | 81 | 08 4F51
05 2532 05 { 06 | 07 | 07 | 08 1B3F

06 2532 0S5 | 06 | 07 | 07 | 08 | 1AA6

07 2532 05 06 07 07 08 3873

08 2532 0s 06 07 07 08 4CBA

09 2532 05 | 06 | 07 | 07 | 08 | F3D3

10 2532 05 06 07 07 08 01A7

1 2532 0s | 06 | 07 | 07 | 08 | CO3D

12 2532 0sS 06 07 07 08 E2DF

13 2532 05 | 06 | 07 | 07 | 08 | A962

14 2532 05 { 06 | 07 | 07 | 08 6ESE

15 2532 05 ) 06 | 07 | 07 | 08 4EF2

16 2532 05 [ 06 § 07 | 07 | 08 | 5BEA

17 2532 05 { 06 | 07 | 07 | 08 | A62B

18 2532 0s 06 07 07 08 1DB1

19 2532 05 | 06 | 07 | 07 | 08 | 4D3A

20 2532 05 [ 06 | 07 | 07 | 08 | 3A46

21 2532 0S | 06 { 07 | 07 | 08 | BDCO
22 2532 05 | 06 | 07 | 07 | 08 | DD7D

23 2532 05 | 06 | 07 | 07 | 08 FF38

24 2532 05 | 06 { 07 | 07 { 08 | C8D7

4 language EPROMs 29 2532 05 | 06 | 07 | 07 | 08 | E1A3
30 2532 05 [ 06 | 07 | 07 | 08 | BEA1

31 2532 05 | 06 | 07 | 81 | 08 0CF7

32 2532 05 | 06 | 07 | 81 | 08 1428

A full set of software comprises 28 EPROMs and 4 text EPROMs.
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Language EPROM:s for model 4A

EPROM designation 548 817.0 0 XX.XX

,-____ Software version

EPROM location
System language

System type
System version 3 GA4A

—
- ; Prom p System Software stand Check
. rom
Function t} PCB loca- ¢ langua- sum
tion ype ge 06
‘exts in various 03202
\Panguages:
English:
25 2532 0 02 | 03 [ 04} 05 06 | B411
26 2532 0 02 | 03 {04 | 05| 06 | 9997
27 2532 0 02 | 03 04| 05| 06 | 856D
28 2532 0 02 | 03 | 04 05| 06 | 82D0
German:
25 2532 1 02 | 03 | 04| 05| 06 | B701
26 2532 1 02 [ 03 |04 | O5 | 06 | A4C7
27 2532 1 02 [ 03 {04 | O5 | 06 1E62
28 2532 1 02 | 03 {04 | 05 | 06 1779
French:
25 2532 2 02 [ 03 | 04 - -
26 2532 2 02 [ 03 | 04 - -
27 2532 2 02 | 03 | 04 - -
- 28 2532 2 02 [ 03 | 04 - -
Italian:
25 2532 3 02 [ 03 | 04 - -
26 2532 3 02 | 03 | 04 - -
27 2532 3 02 03 04 - -
. 28 2532 3 02 | 03 | 04 - -
r§ganish:
25 2532 4 02 | 03 | 04 - -
26 2532 4 02 | 03 | 04 - -
27 2532 4 02 | 03 { 04 - -
28 2532 4 02 { 03 | 04 - -

The software for one language comprises a set of 4 EPROMs which have to be added to the basic

system software.
For system software versions 07 and 08 use the language EPROM:s of software version 06.

From software version 05 on, only English and German are available.
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Second EPROM board for "Graphics” option Model 4A

EPROM designation 548 817.0 0 XX.XX
‘___ Software version
EPROM location
System language
System type
System version 3 GA4A
Software stand Check
Prom Prom sum
Functiqn PCB loca- R
1 tion ype
03 ; 04 { 05 | 06 | 07 | 08 08
Graphics 03202 01 2532 03 104 [ 0S| 06 | 07 | 08 | AB10O
option 02 2532 03 | 04 | 05 | 06 | 07 | 08 | CE1A
03 2532 03 | 04 | 05 | 06 | 07 | 08 1CD4
04 2532 03 | 04 | 05 | 06 | 07 | 08 5944
05 2532 03 | 04 { OS | 06 | 07 | 08 | DFOC
06 2532 03 | 04 | 05 | 06 | 07 | 08 EDO4
07 2532 03 | 04 | 05 | 06 | 07 | 08 | 26CC
08 2532 03 | 04 | 05 | 06 | 07 | 08 5F27
09 2532 03 | 04 | 05 | 06 | 07 | 08 | BOD4
10 2532 03 | 04 | 05 [ 06 | O7 | 08 | AOF2
" 2532 03 | 04 | 05| 06 | 07 | 08 E243
12 2532 03 | 04 | 05|06 07 | 08 | A362
13 2532 - - 05 | 06 | 07 | 08 0874
14 2532 - - 05 | 06 | 07 | 08 F914
15 2532 - - 05 | 06 { 07 | 08 6334
16 2532 - - 05 { 06 { 07 | 08 | 8238
17 2532 - - 05 | 06 | 07 | 08 | 22DC
18 2532 - - 05 | 06 | 07 | 08 624F
19 2532 - - 05 | 06 | 07 | 08 FFA2
20 2532 - - 05S } 06 | 07 | 08 | DCCE
21 2532 - - 05 | 06 | 07 { 08 F9B8C
22 2532 - - 05 | 06 | 07 | 08 3368

The graphics software comprises a set of 22 EPROM:s installed on a second EPROM-PCB.
In software versions 03 and 04, graphics are available for the 3T model only.

This software comprises 12 EPROM:s.

Siemens AG  Order No.: 6Z85410-0CH02-0AA0 £05.89 3-27



3.6.4 Diagnostics software for model 4A

3-28

EPROM designation GE 548 817 06 XX.XX

Function

PCB

Prom
loca-
tion

Prom

Software stand

Check
02 sum
02

Engineering panel
and test software

»

1

03202

71
72
73
74
75
76
77
78
79
80

02 |IEFE
02 1158

Remark: Scope of the test software:

- Display and alteration of memory contents

- System stop at break points

- Reading of addresses etc.
- Detailed information about the use and function of the engineering panel

and test software can be obtained from Commissioning Instructions Part 1,

Section 10.

EC5.89
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3.6.5 System software for basic model 4B

EPROM designation 548 819.XX X X.XX

(—— Software version

EPROM location
on the submodule
Module number
System language

System version 3 GA4B
Prom | System Software stand
Function PCB MoNdule loca- |langua-
% | tion ge |01 |81 |02]03|0a]o0s5]o06
Basic system 6FX1120- 1 1 00 01 | 8 | 02 |03 |04 ) 05| 06
2CAQ0 1 2 00 0t | 8 |02 03] 04| 05 | 06
) 1 3 00 01 01 | 02 | 03 |04 |05 ]| 06
H 1 a 00 01 | 01 | 02]03 |04 ]| 05] 06
Standard language 2 1 00 01 01 02 {03 | 04| 05| 06
ENGLISH 2 2 00 0t | 01 | 02 {03 (04| 05| 06
2 3 00 01 | 01 {0203 04| 05| 06
2 4 00 01 | 01 | 0203 /| 04| 05| 06
Optional language 2 1 01 01 01 02 103 04051} 06
GERMAN 2 2 01 (43 01 02 | 03 04 { 05 | 06
2 3 01 01 01 1 02|03 |04 | 05| 06
2 4 o1 0t 01 02 | 03 04 | 05 | 06
Optional language 2 1 02 01 01 02 | 03 |04 | 05| 06
FRENCH 2 2 02 01 01 02 | 03 04 { 05 | 06
: 2 3 02 01 01 { 02 | 03 | 04| OS5 | 06
2 4 02 01 01 | 02 |03 |04 |05 ]| 06
Optional language 2 1 03 01 01 | 02 103 |04 |05 06
ITALIAN 2 2 03 01 01 02 | 03 04 | 05 | 06
2 3 03 01 | 01 | 02 103 |04 {05 06
2 4 03 01 01 | 02 )03 | 04| 05| 06
Optional language 2 1 04 01 01 02 {03 |04 |05 | 06
SPANISH 2 2 04 01 01 | 02 | 03 | 04| 05 | 06
2 3 04 0t | 01 | 02 03 048] 05| 06
2 4 04 0t | 01 | 02 ] 03 |04 ]| 05| 06
Optional language 2 1 05 01 01 02 ]03 (04| 05| 06
DUTCH 2 2 0s 01t | 01 | 02 )03 /|04 05| 06
2 3 05 01 | Ot | 02 103 |04 ]| 05 06
2 4 0S 01 | 01 {02 )03 )| 04| 05| 06
Optional language 2 1 06 - - 02 03] 04|05} 06
RUSSIAN 2 2 06 - - 02 |03 |04/ 05| 06
2 3 06 - - 02 | 03 | 04| 05 | 06
2 4 06 - - 02 | 03| 04 05| 06
Optional language 2 1 07 - - - - - 05 | 06
SWEDISH 2 2 07 - - - - - 05 | 06
2 3 07 - - - - - 05 | 06
2 4 07 - - - - - 05 | 06

The software comprises a set of 8 EPROMs
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List of EPROM check sums for model 4B

Software versions 01 to 81

' Module Eprom | System Check sum
Function No Ipca- langua-
) tions ge 01 81

Basic software 1 1 00 0036 238E 0036 13B4

1 2 00 0036 74A0 0036 69E3

1 3 00 0032 2441 0032 2441

1 4 00 0032 6B0OD 0032 6B0D
Standard language 2 1 00 0027 25DC
ENGLISH 2 2 00 0027 97D2
. 2 3 00 003C A34E
T ‘ 2 4 00 003D 5889
Optional language 2 1 01 0027 2675
GERMAN 2 2 01 0027 97D2
2 3 01 003D C18D
I 2 4 01 003E A16A
Optional language 2 1 02 0027 2708
FRENCH 2 2 02 0027 97D2
2 3 02 003C BFB3
2 4 02 003D 99D3
Optional language 2 1 03 0027 25AE
ITALIAN 2 2 03 0027 97D2
2 3 03 003C 5968
2 4 03 003D 466D
Optional language 2 1 04 0027 258F
SPANISH 2 2 04 0027 97D2
2 3 04 003D 010F
2 4 04 003D 6ECE
Optional language 2 1 05 0027 2602
DUTCH 2 2 05 0027 97D2
2 3 05 003D 2E22
2 4 05 003D D087

N

The check sum of the language EPROMs is identical for both software versions 01 and 81.

3-30 E05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AA0



List of the EPROM check sums for mode! 48

Software version 02 to 04

Siemens AG  Order No.: 6ZB5410-0CH02-CAAD

Eprom | System Check sum
. Module
Function No loca- langua-
' tion ge 02 03 04

Basic software 1 3 00 0035 EAE3 0036 1647 0036 1886
1 1 00 0035 9B1E 0035 CO8F 0035 C15C

1 4 00 0031 ADB1 0032 5C28 0032 5693

1 2 00 0032 37¢5S 0032 B625 0032 BOCF

Standard language 2 3 00 0026 Fa42 0029 C405 0029 B028
ENGLISH 2 1 00 0027 618D 0029 DSEA | 0029 E6D3
2 4 00 0038 2678 0030 EA61 0030 EA63

2 2 00 0038 FC8S 0032 3FD2 0032 3FD2

Optional linguage 2 3 01 0026 F2F6 0029 C46D 0029 B093
GERMAN 2 1 01 0027 618D 0029 DSEA | 0029 E6D3
2 4 01 003C 2C11 0031 9CEC 0031 9CEE

2 2 01 003D 5€25 0032 FB30 0032 FB30

Optional language 2 3 02 0026 F3EB 0029 C3E2 0029 8008
FRENCH 2 1 02 0027 618D 0029 DSEA | 0029 E6D3
2 4 02 0038 1A4C 0030 591F 0030 5921

2 2 02 003C 62DF 0031 BAES 0031 BAES

Optional language 2 3 03 0026 F548 0029 C408 0029 BO2E
ITALIAN 2 1 03 0027 618D 0029 DSEA | 0029 E6D3
2 4 03 003A DCFF 002F 47EF 002F 47F1

2 2 03 0038 ED31 0030 A755 0030 A755
Optional language 2 3 04 0026 F426 0029 C3C7 0029 AFED
SPANISH 2 1 04 0027 618D 0029 DSEA | 0029 E6D3
2 4 04 0038 3668 0030 0865 0030 0867
2 2 04 003C 5CcC8 0031 95DD | 0031 95DD

Optional language 2 3 05 0026 F519 0029 C3FC 0029 B022
DUTCH 2 1 05 0027 618D 0029 D5EA | 0029 E6D3
2 4 0s 0038 87FF 0031 11FC 0031 11FE

2 2 0s 003C 9887 0032 9As8 0032 9A58

Optional language 2 3 06 0026 F4a4 0029 C3C3 0029 AFE9
RUSSIAN 2 1 06 0027 618D 0029 DSEA | 0029 E6D3
2 4 06 003A 8C2C 002E F965 002E F967

2 2 06 0038 95D5 0030 0AS6E 0030 0A56

£05.89
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List of EPROM check sum for model 4B

Software version 05

N

N

. Module Eprom | System Check sum
Function No. Igca— langua-
tion ge 05 06
Basic software 1 3 00 0036 1848 refer to
1 1 00 0035 D9B8 | Service Hand-
1 4 00 0032 OBCS book for
1 2 00 0032 7DAD | check sums
Standard language 2 3 00 0029 AFFE
ENGLISH 2 1 00 0029 E72A
2 4 00 0030 EA83
2 2 00 0032 3FD6
Optional language: 2 3 01 0029 AF67
GERMAN 2 1 01 0029 E72A
2 4 01 0031 9DOE
2 2 01 0032 FB34
Optional language 2 3 02 0029 AFDSB
FRENCH 2 1 02 0029 E72A
2 4 02 0030 5941
2 2 02 0031 BAEC
Optional language 2 3 03 0029 AF02
ITALIAN 2 1 03 0029 E72A
2 4 03 002F 4811
2 2 03 0030 A759
Optional language 2 3 04 0029 AFCO
SPANISH 2 1 04 0029 E72A
2 4 04 0030 0887
2 2 04 0031 95E1
Optional language 2 3 05 0029 AEF6
. UTCH 2 1 oS 0029 E72A
2 4 05 0031 121k
2 2 0s 0032 9ASF
Nptional language 2 3 06 0029 AFBC
« JSSIAN 2 1 06 0029 £72A
2 4 06 002E F987
2 2 06 0030 0A5A
Optional language 2 3 07 0029 BOSE
SWEDISH 2 1 07 0029 E72A
2 4 07 0031 DEEC
2 2 07 00333175
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EPROM allocation for model 4B

Software version
EPROM designation

01 81 02 03 04 05 06

Basi¢ software 548 819 9001.XX - - - - - - -
comprises 548 8190011.XX D3 D3 D1 D1 D1 D1 D1
0012.XX D1 D1 D2 D2 D2 D2 D2
0013.XX D4 D4 D3 D3 D3 D3 D3
0014.XX D2 D2 Da D4 D4 Da D4

Languages:

ENGLISH 548 819 9002.XX - - - - - - -
comprises: 548 819 0021.XX D3 D3 D1 D1 D1 D1 D1
0022.XX D1 D1 D2 D2 D2 D2 D2
0023.xX D4 D4 D3 D3 D3 D3 D3
0024.XX D2 D2 D4 D4 D4 D4 Da

GERMAN 5488199012.XX - - - - - - -
comprises: 548819 0121.XX 03 D3 D1 D1 D1 D1 D1
‘ 0122.Xx | D1 D1 D2 D2 D2 D2 D2
0123.XX D4 D4 D3 D3 D3 D3 D3
0124 XX D2 D2 D4 D4 D4 D4 D4

FRENCH 548 819 9022.XX - - - - - - -
comprises: 548 819 0221.XX D3 D3 D1 D1 D1 D1 D1
0222.XX D1 D1 D2 D2 D2 D2 D2
0223.XX D4 D4 D3 D3 D3 03 D3
0224.XX D2 D2 D4 D4 D4 D4 D4

ITALIAN 548 819 9032.XX - - - - - - -
comprises: 548 819 0321.XX D3 D3 D1 D1 D1 D1 D1
0322.xX D1 D1 D2 D2 D2 D2 D2
0323.XX D4 D4 D3 D3 D3 D3 D3
0324.XX D2 D2 D4 D4 D4 D4 Da

SPANISH 548 819 9042.XX - - - - - - -
comprises: 548 819 0421.XX D3 D3 D1t D1 D1 Dt Dt
0422 XX D1 D1 D2 D2 D2 D2 D2
0423.XX D4 D4 D3 D3 D3 D3 D3
0424 XX D2 D2 D4 D4 D4 D4 D4

DUTCH 548 819 9052.XX - - - - - - -
comprises: 548 819 0521.XX D3 D3 D1 D1 D1 D1 D1
0522.XX D1 D! D2 D2 D2 D2 D2
0523.XX D4 D4 D3 D3 D3 D3 D3
0524.XX D2 D2 D4 D4 D4 D4 Da

RUSSIAN 548 819 9062.XX - - - - - - -
comprises: 548819 0621.XX - - D1 D1 D1 D1 D1
0622.XX - - D2 D2 D2 D2 D2
0623.XX - - D3 D3 D3 D3 D3
0624.XX - - D4 D4 D4 D4 D4

SWEDISH 548 8199072.XX - - - - - - -
comprises: 548 819 0721.XX - - - - - D1 D1
0722.XX - - - - - D2 D2
0723.XX - - - - - D3 D3
0724 XX - - - - - Da D4

Example: 5488190011 XX

L___ Software version

Basic software fitted on submodule 1, to be plugged in the top receptacle. Language software fitted on
submoduie 2, to be plugged in the middle receptacle.
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3.6.6 Diagnostics software for model 48

EPROM designation GE.548 819.0 6 XX
li Software version
EPROM location
System language
System type
System version 3 GA4B
Ny E]
! Software version
Function PCB Prom Prom CHECK
loca- type sum
tion 01
Ny
Engineering 6FX1118- 7 2532 OF54 01
and test soft- 6AB00 72 2532 0D3D 01
ware (03202)

3.6.7 Exportversions

The 3TE, 3TTE, 3ME controls have a different software system fitted.

Designation of the export software version:

Model 4A:
Model 4B:

548 817 07 XX.XX
548 817 07 XX.XX

Retrofitting can only be done in the GWE works.

3-24 £05.89

Siemens AG

Orrer Nn .- 8Z85410-0CHN2-NAAD



3.6.8 System software for basic version 4 C
EPROM designation: 548 821. XX X X . XX
i
1L
Software version
EPROM location
on the submadule
Module number
System modification
(e.g. language)
Version System 3/4C
Order No. sub- EPROM System | Software version
Function for sub- module | |ocation | modi-
module number fication | g1 {02
and software
Basic system | 6FX1821- 2 1 00 01102
! 0AX02 2 2 00 01102
2 3 00 01102
2 4 00 01]02
Standard 6FX1821- 3 1 00 0102
language 0AX03 3 3 00 0102
ENGLISH
Option )22 6FX1821- 3 1 01 01 (02
GERMAN 0AX13 3 3 01 01102
Option 23 6FX1821- 3 1 02 01102
FRENCH 0AX23 3 3 02 01102
Option J24 6FX1821- 3 1 03 01 (02
ITALIAN 0AX33 3 3 03 01102
Option J25 6FX1821- 3 1 04 0102
SPANISH 0AX43 3 3 04 01102
Option J26 6FX1821- 3 1 05 01102
DUTCH 0AXS53 3 3 0s 01102
Option J27 6FX1821- 3 1 06 01102
RUSSIAN 0AX63 3 3 06 01102
Option J28 6FX1821- 3 1 07 01]02
SWEDISH 0AX73 3 3 07 01]02

The software set comprises a set of 6 EPROMs: type 27512
The submodules are plugged into memory module 6FX 1120-2CA01
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List of EPROM check sums for model 4:

Software versions E 01 and E 02

Function Submodule EPROM Sytem Check sum
number location modification
01 02
Basic system 3 00 67 4E67
2 1 00 67 5147
4 00 A8 A21A
2 00 A9 697E
Standard 3 00 A2 8737
language 3 1 00 A0 C3E8
SNGLISH -
~— 3 -
1
Option J22 3 01 A1l EE46
GERMAN 3 1 01 9F C69E
- i
Option J23 3 02 A0 3CaD
FRENCH 3 1 02 9E 6EAF
Option J24 3 03 9F 1F2D
ITALIAN 3 1 03 9D 5896
Option J25 3 04 A0 0160
SPANISH 3 1 04 9¢ 1813
Y Option 126 3 05 Al 7246
DUTCH 3 1 0s 9F 6604
TOption J27 3 06 9E BD2D
RUSSIAN 3 1 06 9C D64t
Option J28 3 07 A1 FF4D
SWEDISH 3 1 07 A0 OCSE
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3.69 Diagnostics software for model 4C
EPROM designation: 548 821. XX X X . XX

T -
L Software version

EPROM location

System modification

System type

Version System 3/4C

Function Module EPROM EPROM | Check | Software version
location | type sum 01

Engineering |6FX1118- 7 2532 0A F37€ | O1

and test 6AB00 72 2532 08 0796 01

software

The software comprises: a set of 2 EPROM:s of type 2532.
The test module 6FX1118-GABOO (03 221B) is not part of the standard scope of delivery of

System 3.
As a service- and engineering aid it has to be ordered separately or in conjunction with a spare

partkit.

Addressing: Address 10 000 H

16 17 18 19
O O
O O O
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3.7

3-38

Back-up battery in the power supply unit
The back-up battery for NC and PLC is located in the internal power pack 03 500. It can be

replaced without removing the power supply unit. The insulated top connector is the
positive pole and must not be short-circuited to ground.
The battery should be replaced only under power so that the stored data are not lost. The
battery voltage is checked at PORESET. Alarm 711 is displayed if the voltage drops below
approx. 2.7 V.
Battery type: 3.4V/5Ah

TL 2200

IEC-R-14 (Baby cell)

Attention "
In the event of a battery alarm, the integrated PLC reacts with a stop. This causes the NC to

stop as well and the system monitoring LED (red LED on PCB 03 840) flashes at a rate of

4 Hz.

Back-up current and back-up time with SINUMERIK System 3 GA4

Back-up currents:
The following table shows the worst-case back-up currents for the PCBs used in System 3.

?oard_ MLFB-No. Merqory Bagk-up current
designation capacity in in mMA max
K Byte
Power supply 6EV 3054 - 0.03
NC-CPU 6FX1111-0... 16 0.1
EPROM/RAM 6FX1120-2... 32 0.2
RAM- 6 FX1126-0... 32 0.2
SUBMODULE
(NC)
PLC-CPU 6ES5921- 10 0.31
WB.
RAM- 6FX1123-6... 32 0.2
SUBMODULE
(PLC)
MEMORY 6ESS 340... 32 1.0
EXPANSION PLC
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Back-up times:
The available back-up time of a SINUMERIK depends upon the required back-up currents of

the fitted modules as shown in the previous table.
The capacity of a Lithium battery amounts to approx. 5200 mAh at low back-up currents.

Therefore the back-up time can be calculated as follows:

Q (mAh)

t (days) =
| total (MA) x 24 (hours/day)

t back-up time in days.

Q

! total

battery capacity in mAh.

total back-up current of all fitted modules.

’
1

Example for a single tier NC/PLC rack

(Without NC memory expansion and without PLC-RAM board)

0.03mA + 0.1TmA + 0.2mA + 0.2mA + 0.31 mA = 0.84 mA

5200
t = = 258 days
0.84 x24

In this case the NC can be switched off 258 days without data {oss.

Attention:
A Lithium battery in new or unloaded (longer than approx. S weeks) condition can build up a
so-called passivation layer. This layer increases the internal resistance of the battery. There-

fore prior to installation, a new battery should be pre-loaded with an ohmic ioad of 30 to 50

Ohm for about 10 minutes.

Batteries fitted in the power supply unit do not need this treatment since the internal load of

the power supply destroys this layer in a few days.
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Chapter 4

-Voitage- and functional tests, clearing of memory areas,
input of machine data-
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45 General notes on machine data input

4.6 Structure and handling of the machine data tape

4.7 Machine data, example for standard machine data for 3T

4.8 Service switch

4.9 Description of the monitor adjustment for SINUMERIK 3







4.1 Voltage check

411 Voltage supply
The power pack 03500 is supplied from 24 v DC.

Check this voltage prior to connection of the power pack.

Check the rated input voltage on the terminal block.

Terminal
Supply voltage 24V (20V...30 V) C1, D1
Ambient temperature range 0to + 55°C -
Temperature monitoring 63°C * 2,8°C -
Fan supply voltage 220V AC 50 Hz -
F;n monitoring without monitoring: short-circuit E-F  E, F

G, H

NC-ON pushbutton

4.1.2 Switching on
The interface cables are still disconnected. Safequard to prevent axis movements,

disconnect the command value plug for the position control circuit.

For brief instructions: see Section 5

Switch on the control (operate the NC-ON pushbutton at least 2 seconds)

is the control in running condition?

Is the basic display of the selected operating mode shown?

Checks, if the power pack does not remain locked in:

Is link E-F closed?

Fuses blown?

24V as per specification?

Overload? Remove power pack and switch on again. If the power pack locks in now,

find the defective module or check the power consumption on the 5V side.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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4.1.3 Fuses

Location Designation Rated current

Power pack F 30 16 A very fast acting

(03500) F 161 0.8 A medium time-lag

/0 module F 1 1.6 A medium time-lag

(03400/03401)

Output moduie F 1 16 A very fast acting (F type)

(03421)

/0 module F 1 1.6 A medium time-lag
~ (03450)

|}

Output module F 1 1.6 A medium time-lag

(03460)

Customer 1/0 module F 1 6.3 A medium time-lag

(02400/02401)

Operator panel F 1 2.5 A medium time-lag

(03731)

Operator panel F 1 2.5 A medium time-lag

(03780)

4.1.4 DCvoltage
5V voltage, to be measured on power pack 03500 (socket 5 V with respect to M).

Adjustment of the set value >5.15V...5.25V by potentiometer R 145 behind the front plate
(clockwise rotation = higher voltage). This ensures proper IC supply voltage (accounts for
voltage drops caused by the tracks on back plane and printed-circuit boards). The 5V
voitage is adjusted correctly on the factory and does not need to be re-adjusted on

commissioning in normal cases.

1.5 Fault storage on switch-off of the NC:
If power pack 03501 is fitted: Display via 2 LEDs whether the switch-off was caused by the

input voltage or by the internal NC voltages. The reason for switch-off is stored and can be
displayed by the "Fault Monitoring” pushbutton even with the control switched off. The
reason for the switch-off remains stored until the next switch-off.

With power pack 03502 fitted: There is only one LED provided which lights up on actuating
the "Fault Monitoring” pushbutton if one _of the internal voltages was the reason for

switch-off. if switch-off was caused by input voltage fault or defective power pack, the LED

remains dark.
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4.2

4.2.1

422

Functional test:

CPU cycle monitor on module 03841:
With one NC (3T/3M )
Lefthand LED is for monitoring

Righthand LED constantly bright

With two NCs (3TT):
Lefthand LED is for monitoring NC1
Righthand LED is for monitoring NC2

Significance of the LED on switch-on for 3T/TT, 3M:
F 4
LED#flashes at approx. 1 Hz EPROM check responded

LED flashes at approx. 2 Hz PLC not operative
LED flashes at approx. 4 Hz Battery alarm

For 3TT (2NCs) only:
Lefthand LED constantly bright 2nd NC waits for completion

Righthand LED flashes at approx. 2 Hz rate } of NC 1 restart.

LED constantly bright:

CPU fault

EPROM fault

Incorrect machine data

BUS system (backplane wiring) defective

Incorrect module jumpering (address, WAIT)

Measuring circuit-, EPROM-, RAM- or PLC interface module defective.

With more than 2 NCs, a second 03841 module is fitted in the second NC tier. The lefthand
LED monitors NC 3 and the righthand LED monitors NC 4.

CPU monitoring during operation:

The LED lights up:

If there is a hardware fault

If the CPU runs in a loop and fails to re-trigger the monitoring time

If the CPU operates in cycle but the monitoring time has been exceeded once on account of

a fault.
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4.2.3 Sum check in the system program memory
Operating sequence: 1.  Setservice switch S1 on module 03831 into position 1

Position 1 for NC 1

Position 2 for NC 2

Position 3 for NC 3

Position 4 for NC 4

Service panel must not be activated.

2. Perform a system reset (e.g. by switch-on: PORESET)

The EPROM check is carried out automatically at every PORESET (mains switch-on). In the
event of a deviation between set sum and actual sum, (EPROM missing or fitted on wrong
~ location) thq‘LED flashes at 1 Hz rate.

EPROM carrying the GWE label are automatically checked on “programming”.

Basic model 4A:
The sum check is started as above. If a defective EPROM chip is found, the dispiay shows

EPROM - ERROR - FOUND
EDITION _ (Software version)

CHIP_ ACT/SET-SUM _/

(Chip number, (actual/set sum in hexadecimal)
Location number
in decimal)

No. 1 -32 for system program EPROMs on the 1st EPROM submodule
No. 33-54 for graphics software EPROMs on the 2nd EPROM submodule

If no error is found, a jump into the regular system program is performed straight away.

3. By actuating the page key, further defective chips can be displayed.
~ Consequently, if no defective chips are found anymore, a jump into the

regular system program is performed.

All fitted system program chips are checked.
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Basic model 48:
The system software for system 3, basic version 48 is stored in two "EPROM submodules” (each

comprising 4 EPROMs). The 1st EPROM of such an EPROM submoduile contains a prefix
(header) in which an identification number and the check sum list for the EPROMS of the

submodule are stored.
The identification number is composed as follows:

548 819 9 00 77

L—‘ Software version

Number of the EPROM submodule
within the system

|—

-,

Consecutive number (language identification)

ldentification of the software package

Number of the software system
(System 3, basic version 4B)

Product group for SINUMERIK

In the course of an EPROM check (always after Power-on Reset) it is checked whether a valid
identification number exists and then whether the actual check sum corresponds with the
stored check sum.
In the event of a wrong identification number, the following display is shown:
MEMORY ERROR
EPROM MODULE NUMBER:
3GE. xXX. XXX.XXXX.XX (the identified wrong ident number)
WRONG EPROM MODULE
If an error is found on comparison of the check sums, the following display is shown:
MEMORY ERROR
EPROM MODULE NUMBER:
3GE. XXX XXX. XXXX. XX (Ident number of the EPROM submodule which

CHECKSUM ERROR caused the check sum error)
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It is not displayed which EPROM chip contains the wrong check sum.
If a memory error is detected, the EPROM check can be continued using the PAGE-key to evaluate

further errors.
To clear a memory error the whole EPROM submodule must be exchanged (individual EPROM’s are

not to be exchanged).

4.2.4 Adjustment of the brightness:
The brightness can be adjusted by the potentiometer R18 (03780) or R36 (03731) on the

operator panel interface module 03780 or 03731.

CAUTION!

There is high voltage in the monitor unit
at the high voltage transformer, anode
cable and anode terminal of the CRT
(cathode ray tube)

~ 15KV - with monochrome monitor

25 KV - with colour monitor

4.2.5 Notes on monitor

Adjustment of contrast: Normally correctly adjusted at the works.

If re-adjustment necessary, proceed as foliows:

Adjust optimum brightness R18 (03780) or R36 (0373 1) (Retrace beam just not visible)
Select inverted flashing character (e.g. by erroneous input)

Turn potentiometer R17 (03780), R10 (03731) to left dead-end stop.

Then turn R17/R10 to the right until an optimum of contrast and image quality is reached.
No shadow image of the displayed character should be seen and the righthand boundary

of the character window should be a straight line (no blurring).

For colour monitor and adjustments on the visual display unit refer to Section 4.9.

Cleaning of the monitor: The monitor is not acid-resistant or scratch-resistant.

Magnetic interferences: The display on the monitor may oscillate if the visual display unit is

exposed to electromagnetic fields. Devices which generate electromagnetic fields must be

located at a distance greater than 300 mm form the visual display unit.
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4.2.6 Testof emergency off and limit switches:
Replug the interface cables with the control switched off.
Functioning of emergency off and limit switches is checked without enabling the drives

{(command value cable disconnected)
The interface check (Section 8) can be used as an aid.

4.3 Clearing of memory areas {Cancel):

The cancel operations are to be carried out in conjunction with the following events:
Replacement of power pack 03500
Replacement of RAM memory 03210/03260 (model 4A only)
Replacement of memory 6FX 1120-2CA00 (model 48 only)
Exchange of system software on 03200 (model 4A only)
If undefined displays appear on screen.

3 If certain memory areas are to be cleared.
Att'ention: Cancel operations can be performed only if the service switch on module 03830

is set to the correct position.

Y/, . ..

For clearing, the cancel key @ and the corresponding digit key are

actuated simultaneously while a hardware reset (e.g. reset button on 03500 or power on) is
performed on order to restart the control. The two keys must be kept actuated until a display

appears on screen.
The following memory areas can be cieared:

Clearing of machine data

Clearing of user program (part program and subroutine)

SIS

Clearing of setting data (TO and Z0), background memory

Attention: Cancel 2 clears also the data for enabling the ordered options.

4.3.1. Cancel 2 (machine data)
If the standard machine data are loaded in accordance with Section 4.5, it is not necessary

to perform a cancel 2 operation beforehand, since input 3 to 8 overwrites the entire

machine data memory.

4.3.2. Cancel 3 (part program and subroutine)
Clearing of user programs with cancel 3 also cancels all standard and optional cycles.
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4.3.3 Cancel 4(TO and ZO)
Clearing of tool offsets and setting data
with options B 76 and B 78, the basic models 4A and 4B have a background memory for 100
parameter values. With option 3 78, this background memory contains the machine data
for in-process gauging. These data are cleared with cancel! 4.
Note: With basic model 4A and 48, it is not possible to clear the PLC memory via the NC

operating panel (previously cancel 0). For clearing the PLC memory, refer to Section 11.

44.1 Loading standard machine data and establishing the type of control simultaneously

This operation transfers machine data stored permanently in the EPROM area into the

RAM machir{e data memory when the control is switched on.
The service switch on module 03830 must be in the correct position.
~ Attention: Input 3 to 8 also clears the data for enabling the ordered options.
3T/3TT Standard machine data without 3 A4 N
measuring circuit module (from CO05, +
DO1)
3M Standard maschine data without 4 £
measuring circuit modules (from C05, +
D01)
37/3TT with standard machine data 5 <>
. + |2
+ Power ON
Reset (NC
M with standard machine data 6 O switch-on)
+ |
N
37/3TT with standard machine data and 7 £
customer 1/0 module +
)
3M  with standard machine data and 8 £
customer I/0 module + )

The keys must retain actuated simultaneously until a display appears. For stored standard

machine data, refer to Section 2.1 and 2.2. For altering individual specific machine data,

refer to Section 4.6.

4-] EN5 80 Siemane A Nirdar N~ - AT7DE AN _NCLIND _NAAN



442 Establishing the type of control without altering the machine data (for test purposes)

After clearing the RAM memory with cancel 2 (machine data, see Section 4.2) or after

replacing the power pack or the RAM memory module, the type of control can be
established without loading the standard machine data. The type of control is then stored

in the RAM.
T+ &
H+ [©

lfeys 1 and 2 and
1

+ Power On Reset

+ Power On Reset

3T/3TT without loading the
standard machine data

3M

<> must remain actuated until a display appears.

Application note: This operation allows changing from a 3T (turning) to a 3M (milling)

and vice versa for training purposes without altering the machine data.

The type of control is automatically stored in loading operations with standard

machine data.

4.5 General notes on machine data input

Mode of operation MDI-SE-TE $

Switch display with

@ key to Test mode
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Progressing to the next display numbers or machine data numbers via:

the page keys and the cursor keys
page key i T Y — || —p

The cursor moves line by line. If it leaves the display, the next page is displayed

Manual alteration of machine data functions is possible in MDI-SE-TE mode only:
Operating mode _Q’ selected display (mode) <q

There is no collective clearing of value blocks available. Any modification of values is furthermore

~rotected by the data protection switch $3 on the front panel of module 03840.

~—cxception: Adjustment of the drift compensation is independent of the data protection
1
switch. No machine data is entered with a decimal point, some values require a sign.

The smallest value to be enteredis O or 1.
- -'e greatest value tolerated, can be seen in the machine data list (refer to Section 2). Do not enter

values, not even 0, into spare input numbers otherwise reading-in of tapes is blocked and an alarm
appears. Spare numbers are blocked for manual entry.

The machine data can be displayed in all operating modes.
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4.6 Structure and handling of the machine data tape

4.6.1 Structure of the maschine data type
A standard machine data type with already existing values of the machine is read-in.

Data structure on tape:
%TELF

N100S...LF

N101S...LF

MO2LF

Note:
“N" for the ident number must exist on the machine data tape. The “N” does not appear

on manual entry. In the Commissioning Instructions the ident number is occasionally

referred to as “number” only.

4.6.2 Preparation for reading-in of machine data
Load standard machine data in accordance with Section 4.4, then switch machine data

protection switch into “top” position (53 on front panel of module 03840)

Reset //
Operating mode for manual input of the required
MDI-SE-TE - perating i W
machine data
TEST q
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Check the required machine data number 409, 411 and 416 (see below). If the standard
machine data have not been loaded in accordance with Section 4.4 or if the input device
does not match the entered values, entry or modification must be made manually.

Manual entry of the peripheral device designation and the bandrate into ident number
411 (see machine data list). Bit 7 of ident number 409 and bit of number 416 must be set to
"1% in order to enable the operating mode switch.

After having entered the input device specification and the bandrate into the control, the
machine data tape can be read in.

For reading-in with tape reader 40/T50 or PG67S, refer to Section 10.

*.6.3 Reading-in the maschine data

»
Operating nrode switch in position

Data Input -@ followed by

Data Start key @

The bottom line of the display shows the message "Control in action” while the machine

data are being read in.

Subsequently, the values can be modified by manual input. Furthermore, a drift

compensation must be carried out:

Sequence: Select MDI-TE-SE and TEST, position cursor to the machine data number of the
desired axis e.g.

> Nr.230 S .
(refer to Section 5.5)
233

After terminating these entries switch the data protection switch back into its normal
position (switch on module 03840 in down position).

Other alarms (e.g. measuring circuit fault etc.) do not inhibit reading-in.
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4.7 Machine data, example for standard machine data for 3T, software version 02 for model 4A

N280 S+0 N359 S + 500 N426 5 00000000

TE N281 S+0 N360 S + 1000 N427 500000000
N100 S +50 N282 S+0 N361 S +2000 N428 S 00000000
N101 S+ 50 N283 S+0 N362 S + 4000 N429 S 00000000
N102 S+50 N284 S+ 0 N363 S + 4000 N430 S 00000000
N103 S+ 50 N285S+0 N364 S + 4000 N431 S 00000000
N110 S + 200 N286 S+0 N365 S +4000 N432 S 00000000
N111 S+ 200 N287 S+0 N366 S + 4000 N433 S 00000000
N112 S+200 N288 S+0 N367 S+5 N434 S 00000000
N113 S+200 N289 S+0 N368 S+ 10 N435 S 00000000
N120 S+ 50 N290 S+0 N369 S +50 N436 S 00000000
N121 S+50 N291 S+0 N370 S +9999 N437 S 00000000
N122 S+50 N292 S+0 N371 S +2000 N438 S 00000000
N123 S+50 N293 S+0 N372 S + 10000 N439 S 00000000
N130 S + 10000 N294 S+ 0 N373 S + 10000 N440 S 00000000
N131 S + 10000 N295S5+0 N374 S +500 N441 S 00000000
N132 S + 10000 N2S6 S+0 N375 S + 2000 N442 5 00000000
N133 S £ 10000 N297 S+0 N376 S+ 1000 N443 S 00000000
N140 s {2048 N298 S+0 N377 5+0 N444 500000000
N141 S +2048 N299 S+ 0 N378 $+0 N445 $ 00000000
N142 S + 2048 N300 S+0 N379 S+0 N446 S 00000000
N143 S + 2048 N301 S+0 N380 S+0 N447 500000000
N150 S + 1666 N302 5+0 N381 S+ N448 S 00000000
N151 S + 1666 N303 S+0 N382 S +50 N449 S 00000000
N152 S + 1666 N304 S+0 N383 S+0 N450 S 00000000
N153 S + 1666 N305S+0 N385 S - 9999999 N451 S 00000000
N160 S +9999999 N306 S+0 N386 S+0 N452 S 00000000
N161 S + 9999999 N307 S+0 N387 S+0 N453 S 00000000
N162 S + 9999999 N308 S+0 N388 S+0 N454 5 00000000
N163 S + 9999999 N309 S+0 N389 S+0 N455 S 00000000
N170 S + 9999999 N330 S +1 N390 5+0 N456 S 00000000
N171 S + 9999999 N331 S+2 N391 S+0 N457 $ 00000000
N172 S + 9999999 N332S+4 N392 S+0 N458 S 00000000
N173 S + 9999999 N333S+6 N393 S+0 N459 S 00000000
N180 S +0 N334 S+8 N400 S 00000100 N460 S 00000000
N1815+0 N335 S+10 N401 S 00000011 N461 S 00000000
N182 S+ 0 N336 S+20 N402 S 00000000 N462 S 00000000
N183 5S+0 N337 S+40 N403 S 00000000 N463 S 00000000
N190 S+0 N338 S +60 N404 S 00000000 N464 S 00000000
N191S+0 N339 S+ 70 N405 S 00000000 N465 S 00000000
N192 S+0 N340 S + 80 N406 S 00000000 N466 S 00000000
N193 5+0 N341 S+90 N407 S 00000100 N467 S 00000000
N200 S+0 N342 S+ 100 N408 S 00001001 N468 S 00000000
N201 S+0 N343 S+ 110 N409 S 10100100 N469 S 00000000
N202 S+ 0 N344 S +120 N410S 11111111 N470 S 00000000
N203 s+0 N345S+0 N411 S 11000010 N471 S 00000000
N210 5S+0 N346 S+0 N412 S 11000010 N472 S 00000000
N211S+0 N349 S+0 N413 S 00000000 N473 S 00000000
N212S5+0 N350 S + 500 N414 S 00000000 N474 S 00000000
N213S+0 N351 S+0 N415 S 10101010 N475 S 00000000
N220 S + 2400 N352 S+0 N416 S 00000111 N476 S 00000000
N221 S + 2400 N353 S + 500 N417 S 00000000 N477 S 00000000
N222 S + 2400 N354 S + 2400 N418 S 00000000 N478 S 00000000
N223 S + 2400 N355 S+ 10 N419 S 00000000 N479 S 00000000
N230 S+0 N356 S+ 10 N420 S 00000000 Mo02
N231 S+0 N357 S+0 N421 S 00000000
N232S5+0 N358 S+0 N422 S 00000000
N233S+0 N423 S 00000000
N240 S +50 N424 S 00000000
N241 S+ 50 N425 S 00000000
N242 S +50
N243 S + 50
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4.8  Serviceswitch
The switch S1 is located on module 03830

0
9 1 Position 0:
8 5 The switch must be in this position for normal operation
7 3
6 4
5
o L.
~— 9 ';‘ Position 1:
8 . For 3T/M, in case of a 3TT only NC1 is affected.
Cancel operations
- 7 A 3 Loading of machine data (Input 3 to 8)
4
5 EPROM check display

For controls with several NCs:

Position 1 for NC 1

Position 2 for NC 2

Position 3 for NC3

Position 4 for NC4

Each switch position becomes effective after Power on reset only.

The significance of each position is as described for position 1.

~=.8.1 Display of the service switch positions:
From software version Co3 or Do1 on, the active position of the service switch is disblayed
on the right hand side in line 14 (alarm message line) of the screen.
~ Switch position 0: nodisplay
1: ** 1 =
2. A% ax
3. % 3w
4: ** g **

Attention: If the service switch isin position 1-4, the "operator panel inhibit” (Q64.6) and
"key lock” (Q64.5) interface signals are not effective.
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49 Description of the monitor adjustment for Sinumerik 3 with 9 inch monochrom or 12 inch

colour monitor.

49.1 General
Adjustments on the monitor should only be made in the event of severe display

disturbances.

For tuning the various potentiometers use plastic screw drivers or similar.
Attention high voltage! (25 kV in colour monitor)

The potentiometers on the monitor printed circuit board are difficult to access.

Adjustment of colour monitor (Figure 1 to Figure 6)

The 3 basic colours (red, green, blue) must appear on screen. If a basic colour is missing,
che"ck first whether the thresholds of the video signals ON/OFF are adjusted correctly on
the colour keyboard interface board 03781 (Potentiometer R8...red, R9...biue, R10...green).

492 Adjustment of the 9 inch monochrome monitor

(Mitsui)

The monitors are adjusted correctly in the factory.

Therefore only the adjustment of the brightness should be made by means of the
“brightness” potentiometer in order to adapt to the particular environmental lighting
conditions. For information, the following overview shows the location and the function
of the monitor potentiometers.

Please observe the high voltage of 15 kV on the CRT.

VRIOS VRIOZ v
FOCUS BRT V.LIN

| VRI02
HEIGH"

g2t

N 1 ”[——\O y

VIDEO CENTER
Lo
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A
V-Frequency: v P Frequency
VR 101
2 4 3
Height: » Magnitude
VR 102
YyVY
~ »
1
\ 4
" AAA
~ V-lin: v * » Distortion
VR 103 ' AAA
4@
BRT: Brightness
VR 104
__ Focus: Adjustment of focus of the display
VR 105
N
Video Center: < N Adjustment
L 101 of the
centering

Note: Areplacement of the monitor should only be performed by the factory since a number of
basic adjustments have to be carried out.

For the final tuning of the monitor a TV tuning kit is essential.
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49.3 Adjustment of the 12 inch colour monitor

(MITSUBISHI)

The monitor is adjusted correctly in the factory.

Therefore only the adjustment of the brightness should be made by means of the “Bright”
potentiometer in order to adapt to the particular environmental lighting conditions.

For information, the following overview shows the location and the function of the

monitor potentiometers.
Please observe the high voltage of 25 kV on the CRT.

)
:

—)

©

Rear view of the monitor
— Bright = Brightness control
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TRAOS
® Do
(El
v-CENT
- Lel
. 8
. S
o| @ oo
- %E@F :
R10Z . VR
© ] a
=_3_7:i:
P
L ° m SCREEN
~ 9 L70]|°
>==nle a
R = 1cC 501

View from above
Focus = Focus adjustment of the display
Screen = Pre-adjustment of the brightness

Attention: Adjustments only in the factory.

All potentiometers which are not marked by an X may only be adjusted in the factory.
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H-Cent =
VR 506

V-Cent =
VR 403

H-Hold =
VR 502

V-Hold =
VR 401

V-Height =

VR 402

T

Adjustment of
horizontal
centering

Adjustment of
vertical
centering

Horizontal hold

Vertical hold

Magnification of
the display

Note: If a monitorisreplaced, make sure that jumpers 36, 37, 46, 47 and R102 are taken out.

Siemens AG  Order No.: 6ZB5410-0CH02-CAAQ

E05.89

4-19



Check in any case that the jumpers to 1V and 1H are soldered in (the jumpers must

Important!
not be connected to 2V and 2H).
Note: The monitor should only be replaced in the factory since numerous basic
adjustments have to be carried out.
R102
-© -
e
B -
37 o
-]
36 o
ZH 1H )
|__"6- ° -
L7 o
VA
N

Adjustment of the display synchronization
The horizontal and the vertical synchronization of the display is performed by means of the

H-HOLD or V-HOLD potentiometer. The display has to be checked in both monitor modes of

operation (character mode 55 Hz, graphics mode 63 Hz).
In the event of difficulties on vertical hold adjustment (sensitive V-HOLD potentiometer, different

behaviour in graphics and in character mode e.g. character mode display static, graphics mode

display sweeps) the following adjustment must be checked:

Monitor type Synchronizationsignals  Jumper H-K on 03731
~ R241 A120 11 Low-active in
R241 A120 H1 High-active out
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Potentiometer fur colour adjustment
PCB-CRT VR and Connector Location

B-81AS 8-CONT R-BIAS G-BIAS R-CONT G-CONT

G : Graen Cramet | B =T 4 oad

B ; Bluse Channel

B1AS : Veitage Adjust of
sach Cathode

CONT : Signal Output leve

Adjust
VR201 RA-CONT E
YR23 G-CONT p<

~bg

VR26I B-CONT
5]

- -CRT
VR202 R-BIAS pPCB-C TO PCB-MAN

VR232 G-8IAS
VR262 B-BIAS

FOCUS
G2 7 TO PCB-MAIN
From
Corting earth
To HV Block

49.4 Adjustment of the 9inch monochrome monitor

(SAMPO)

These monitors replace the former 9 inch monitors. Only this new monitor type can be
supplied as a spare part. In the event of a breakdown there is an mechanical conversion kit
available for replacement and mounting of the new monitor into the old chassis. The
electrical connections are identical. The monitor is already correctly adjusted in the factory.
Therefore only the adjustment of the brightness should be made by means of the

"Brightness” potentiometer in order to adapt to the specific environmental lighting

conditions.

For information, the following overview shows the location and the function of the

monitor potentiometers.

Please observe the high voltage of 15 kV on the CRT.
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Fine adjustment ® Brightness
of brightness
Basic adjustment ® sub-
of brightness Brightness
Focus Focus
adjustment

< - —p Adjustment & || H-centr.
of centering

P ¢
:
EI.IT..E‘

———— Distortion < ®
PN
Contrast ( ® Contrast

:

4
* —» Synchronization @ V-hold
2 4 4
—» Magnitude @ V-size
vV V¥ =
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1 4 2

V-size = Magnitude

Adjustment of the

display height vV ¥
V-hold = Synchronization

Potentiometer for adjusting the
display sweep. Display should
lock-in from top towards bottom.

“»>

Kontrast = Adjustmentofthe
grey values
! +
_ n AAA
V-Lin = Even height -
of the characters hd
" AAA
>
H-Cent = Adjustment of the centering < >
Focus = Focus adjustment of the beam
sub- = Basic brightness adjustment
Brightness Attention! Setting should not be altered
since improper handling can
damage the CRT
(danger of screen burn).
Brightness = Fine adjustment of the brightness
Note: The monitor should be replaced only in the factory since

numerous basic adjustments need to be carried out.
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4.9.5 Adjustment of the 12 inch colour monitor

(SAMPQ)

This monitor replaces the previcus 12 inch colour monitors.
In the event of a breakdown, there is a mechanical conversion kit available for
replacement and mounting of the new monitor into the old chassis. The electrical

connections are identical. The monitor is already correctly adjusted in the factory.

Therefore only the adjustment of the brightness should be performed by means of the
"Bright” potentiometer in order to adapt to the specific environmental lighting

conditions.,For information, the foillowing overview shows the location and the function

~ of the monit‘)r potentiometers.

Please pay attention to the 25 kV high voltage on the CRT.

g

Rear view

O Fi o%s

Screen
©) © ® L2

— V<Size V-Lin V-hold H-ho ld H-Phase

~ V-size = Magnification of the
display
4
0 AAA _
V-Lin = v * Even heights of the
characters
i AAA
V'S
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+

V-Hold

H-Hold

H-Phase

Bright =

Focus =

Screen

View from above

Vertical hold

Horizontal hold

_I_

Adjustment of the
o A horizontal centering

Brightness control
Focus adjustment of the beam

Basic brightness adjustment

(

.?.
I
[
R383 ll
T l
; |
*I |
4| v -
—B8right
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ATV tuning kit is essential for the final tunning of the monitor.

Note: The monitor should only be replaced in the factory since numerous basic

adjustments have to be carried out.

4.9.6 12inch monochrome monitor

The adjustments and potentiometers are identical to those of the 9 inch monitor, see

Section4.9.2and 4.9.4.
The Mitsui monitor is supplied from the 24 V of the operator panel.

The Sampo menitor has an additional 220 V connector.
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Chapter 5

-Short commissioning instructions for standard
commissioning-

Contents

5.1 Short instructions for visual inspection and functional test

5.2 Short commissioning instructions with existing machine data (MD)

5.3 Commissioning flowchart with evaluation of the most important
machina data

5.;1 Commissioning of axes

5.5 Reference point approach

5.6 Commissioning of the main spindle

5.7 Concluding work







5.1 Short instructions for visual inspection and functional test

@ r )

Check of assembly, cabling and
connections. Refer to Section 3.

4

Are all cables connected ?

v

modules.

Carry out jumpering of the PLC - /O -

4
1

y

Check the power supply.
Refer to Section 4.1

I

Connect power pack

v
Switch on the NC No
Does the power

pack lock-in ?

y

Is the PLC-program No
stored on
EPROM ?

y

Initial clearing of the PLC
memory. Refer to Section 11

y

)
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Check the connections, voltages,
loading.
Refer to Section 4.1

Refer to Section 11
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)

Does only the green No :
LED on the PLC-CPU > Refer to Section 11
lightup ? /
Yes
Is the basic NC No
display shown on
screen ?
Yes Y Observe Section 4
1 Is the red NC-CPU- : '
monitoring LEDon \' &> Check jumpers
PCB 03840 bright? according Section 9,
Check cable to external
PLC.
l No
Set service switch to postion 1.
Switch NC OFF-ON.
v
Is the basic NC \ No
display shown on
screen ? F
Yes
v v
Erroneously set PLC Check cables,
interface signal “Ope- connections,
rator panel inhibit”. modules
Wrong NC-machine Are all MD reset
data. to0?

vy v

Continue with
Short Commissioning
Instructions

Qicmaras AR Nedar Ma - B7DE 240 ACLIAN AA AN



5.2. Short commissioning instructions with existing machine data (MD)

o

v

Carry out function test
according Section 5.1
and 4

l

Switch data protection
switch on PCB 03840
into up position

T

Are the MD available on
tape/floppy?

'

Enter the existing MD via the

operator panel

Read -in

the MD

l Yes

\ No
Are the MD

read-in ?

Check MD for input device,

operating mode, cable on

connector X843 of module
03840

Yes

y

Connect cables of the
110 modules

v

Check the interface
signals with status
display or with NC
interface diagnostics.
Observe particularly
EMERGENCY-OFF and
the limit switches of
the axes.

D
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(1)

Are the \
interface signals

No

correct ?

l Yes

Position axes in the
centre of traversing
range

\ A
Connect cables to
measuring circuits,
close the position
control loop.

y

Is a measuring \
circuit

Yes

.

Check cables, jumpering
of the I/0 modules, PLC
program with
programmer

alarmon? /

'No

Carry out the drift
compensation accor-
ding to Section 5.4.4.

Can the axes be
traversed in JOG

No

A4

Check cables,
NC-MD

~\ modein allspeeds?/

Yes

v
~ Check reference point
, approach. Refer to

Section 5.5

1
2

= - olatoS

v

Check interface
signals, MD
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CID

Commissioning
of the main spindle.
Refer to Section 5.6 if
needed.

l

Check all operating
modes and auxiliary
functions

»
1

y
Concluding work
Refer to
Section 5.7

y

=
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5.3 Commissioning flowchart with evaluation of the most important machine

n

D

data.

: (1 D

Function test carried
out ?

v

Set the following MD according to the

machine mapufacturers specification

MD 130-133t maximum speed for each

axis

MD 160-163, 170-173: values for the

software limit switches, if used.

MD 180-183: Reference point coordi-

nates.

These values are taken as actual posi-
tion on reference approach.

MD 371-375: Speed for the various mo-

des of operation

KV factor should be set to 1 m/min/mm.

v

Speed-dependent multgain adaption: MD 220-223

Max.speed m/mm

15

12

10

8

6 5 4 3

Input value

1800

2250

2700

3375

4500 5400 |6750 (9000

Input values for inch or other maximum speeds: Refer to Section 7

Does a rotary
axis exist ?

Yes

No

v

MD 403-406, set bit5to 1
MD 349: Enter value for the
cutoff speed (100-400)
Observe MD 420-423.

onE en
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Cr )

y
Are the input and

Yes

measuring system
ininch?

No

l

MD 408, set bit 4 and
6to1

|

v

Should braking be
performed without

Yes

ramp on reaching the
' sq"ftware limits ?

No

y

MD 408, setbit7to 1

I

v

Are the enabling
bits set for all ordered
options ?

No

(The bits are preset in the
factory prior to delivery)

Yes

Set the option bits
according to the
specification sheet of
the NC

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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Cj)

The axes should be in the centre
of traversing range. Switch the NC
OFF. Connect the'encoder cable of

the measuring system

v v

Switch the NCON

y Yes Check:
\ Measuring
Alarm 104/114/124/134 circuit cables,
~ 1, / encoders
v No ‘
Should the axis traverse in No
~ positive axis direction with a
~ positive command value ?
‘ Yes
MD 403-406, set bit 1to 1
Move the axis in No
positive direction. Is
the displayed actual
value also positive ?
Yes / Isany actual va- No Check:
lue shown at all ? Mechanical
encoder
I Yes connection,
: actual value
MD 403-406, setbit2to 1 cables inter-
~ T changed ?
v_ v
Switch the NC OFF

- v

Connect command value cable to the measuring circuit module, release
interlocking on the drive (servo inhibit, fuses) connect I/0 cables, check
interface signals

e )
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< D
l

Switch the NC ON. Attention: The position
control loop is closed!! In the event of

uncontrollable axis movements actuate
the EMERGENCY OFF button

v

< Does the axis move without

command or is a measuring
circuit fault shown ?

lNo

Refer to Section 5.4.4
"Drift compensation”

1

Y Refer to
es Section 5.4.13
“Axis fault”

Refer to
ves Section 5.4.13

< Is no’;iiﬂ-gg;iﬁito;\ LED \F
¢ No

‘Traverse axis in JOG
mode with feed

" Axis fault”

N Refer to
° Section 5.4.13

Does the axis run ?

‘ Yes

override < 100 %. /

" Axis fault”

Check the pitch of ball screw and \ No

the encoder by traversing 10 mm

traversed d{%tance_)on the axis

in incremental’'mode. Is the actual
mm ? /

Yes

-

Adjust actual value
factor by MD403-
406, bit 3,4,6. Refer
also to Section 7

'

correct ?

Is the distance now > No

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

Yes

Wrong
encoder or
ball screw

pitch in-
correct
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D)

y

Evaluation of the Kv factor:
Run the axis in JOG mode at 100
% feed override for approx. 4
seconds. The measured Kv factor
is entered in the TEST display
number 850-853.

v

qu

5-10 E05.89

Is the entered value No Check:
for the X-axis | MD 150, 220,
- approx. g 403
1900 ? Tacho
adjustment
Yes
v
~ Is the Kv factor
identical No
for
all axes ?
v Yes
Must the Kv factor be
identical ?
Yes
No
Clear alarm -
527 Check:
MD 150-153,
220-223,
403-406
Tacho
adjustments

Siemens AG  Order No.: ZB5410-0CH02-0AA0



=

Run the axes at various
speeds:
Does alarm 103, 113,
123, 133 appear?

L

Are reference
points provided ?

No

Refer to
Section 5.4.13
“Axis fault”

\ Y
/
\
/

y

Refer to Section
5.5

“Reference point

proach “

v

MDA407, set bit
7to1or
MD403-406, bit
7to1

v

Does the analog
spindle speed function
' exist ?

l Yes

Refer to Section 5.6
“Commissioning of
the main spindle”

No

=

Siemens AG Order No.: 6ZB5410-0CH02-0AA0
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5.4. Commissioning of axes:

Preconditions:

- PLC operative

- Interface signals checked

- Machine data entered

- Measuring circuit cables not connected

5.4.1 Sign of the feedback signal for the feed axes.

A wrongly adjusted sign of the feedback signal causes an

uncontrolfable axis movement at maximum speed. Therefore,
always check the sign of the feedback signal for the position
control and the speed control before closing the control loop.
Handling sequence:
The traversing direction of the feed axis must be known
(Specified by the customer or according to 1SO).
Example:
Axis movement in positive direction with a
speed command value polarity of:
With which speed command value
polarity on the servo drive does the axis | — ‘ + ’ -
move in positive direction ?
(According to customer or check with
battery box).
. . . 1 0
Set the machine data bits for the sign —_—>
change of speed command value
(MD No. 403...406, bit 1)
, + - + -
Check the sign of position control —>
feedback: Move the feed axis manually
in positive direction. Observe the sign
of actual value change by means of the
actual value display.
Sign change for part actual value —» [0 1 0 1
(MD No. 403...406, bit 2)

5-12 E05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AA0



5.4.2 Closing of the speed control loop:
Connect the command value plug and remove other
interlockings for the axis (fuses, servo enabling) while the
control is switched off. The other axes are still inhibited.

Switch on the control.

Attention: Actuate EMERGENCY OFF, if the feed axis out of

control.
Reasons for uncontrollable movements:

a)Wrong polarity of feedback sign of position control loop or
speed control loop. Wrong setting of machine data bits.
~ Gharacteristic symptom: Axis runs off at maximum speed.

b)Position control loop not closed:
~ Characteristic symptom: Axis moves at constant low speed.
Reason: The measuring device (position encoder) does not
follow the movement of the axis.

Short circuit to ground or interruption of the encoder cables
triggers the measuring circuit monitoring.

¢) Command value does not reach the speed controller:
Characteristic symptom: Axis moves at constant low speed

(drifting)
—
d)Errors in the control loops:
Characteristic symptom: Vibrations and heavy oscillating
of the axis.
~! Reasons: Tacho feedback interrupted

Wrong tacho feedback sign
Kv factor too great.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89



5.4.3 Moving the axisin JOG mode
All command value cables are connected.
Sign of feedback signails is correct. Position control loop closed
and gains correctly adjusted. Move the axes by means of the

direction keys.

- In the event of alarms, refer to Section 5.4.13

- If the "not in position” - LED ¢ v remains
bright, refer to drift

-If the red “feed halt”-LED lights up, check the interface signals (list
containedin Section 2)

The following interface signals are needed:

Feed enablings

No axis lock

No follow-up mode

Servo enabling

Feed override not in position 0
Check with interface diagnostics
or status display according to
Section 8.

~ Check the weighting of the feedback pulses:

Move the axis 10 mm in incremental
mode. is the traversed distance correct ? I
not, adjust the machine data bits for pulse
weighting (MD 403, bit 3, 4, 6)

CNAE QO Qiarmanc A Nrdar N~ - R7RE AN _NNLIAD NAAN
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5.4.4 Drift compensation

The adjustment of the drift should be carried out when
the control loops for all axes are closed and the drives are

operative.
If the “notin position” LED ¢ ¢ remains bright,
the axes can not be traversed. k

Handling MDI-SE-TE

sequence:

@ TEST

T l to MD No.
or
230...233

Input key

@ EDIT key

Important: The drift compensation must be carried out individually
for each axis. The data protection switch can remain in
normal position (down). The axes must not be blocked
and the drives must be operative.

5.4.5 Tacho adjustment and definition of the maximum command

value.

The axis-specific maximum speeds (MD 130...133), specified by
the customer must be reached at a certain tacho voltage. In
this context it has to be observed that approx. 10 % control
reserve is needed. The practical limits are determined either

Siemens AG  Order No.: 68ZB5410-CCHQ2-0AAQ £05.89

5-15



by the signal level of the measuring modules (10 V) or by the
servo unit of the drive.

Case A:
Maximum permissible input voltage of the servo drive:

10 V. The value 8192 is entered in MD 140-143. (Command
value output up to 120 V possible, 8192 VELO = 10V).
However, the maximum axis speed must be reached at9 Vv
already (10 % control reserve)

Tacho adjustment

The adjustmient should be carried out at low speed and with
small speed command value.

Measuring point:

~ Check the speed command value on the servo unit of the drive
while traversing the axis at a defined speed by the NC (e.g. in
JOG mode). Adjustment by means of the “tacho”-
potentiometer on the servo-drive unit.

Case B:

The servo-drive unit must be limited to speed command value

lower than 10 V.
in MD 140...143, e.g. the value 4096 is entered (command

value outputup to 5 V). '
— The maximum axis speed must be reached at 4.5 V. (For tacho

adjustment refer to case A).
The speed command value output voltage can be limited in
the NC by means of machine datum MD 140...143.

Conversion: 10 V correspond to 8192 units (VELO).
The limitation, entered in MD 140...143, must not be reached
in normal operation. Generally, case A should be employed if

possible. Higher command value voltages give better control
performance.
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5.4.6 Multgain factor

MD 220...223. The NC needs a multgain factor in order to

calculate the speed command value.

This allows control of axes using the full command value range

despite different maximum speeds.

Axes which work together in continuous path control must
have identical position control loop gains. This is the case, if
the value for each axis is calculated according to the following

formula:
»
1
3.107
MULTGAIN =
Vmax. _mm __
min
With rotary axes:
3.107
MULTGAIN =
Vmax. _degrees
min

With inch measuring system:

3.107

Vmax. _inch
Min

MULTGAIN =

Siemens AG  Crder No.: 6ZB5410-0CH02-0AA0

max.

v

max.

10V

Umax.

0oV
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Vmax

acceleration stop limit.

= Maximum axis speed as entered in MD 130...133 as

Umax = Speed command value voltage for Vmax after tacho

adjustment.

Overview table for multgain input value, refer to Section 7,

MD 220.

Examples:

»
a) Kv facto: for all axes
Maximum speed of all
axes
Command value

adjustment for all axes

results in a multgain
value for all axes

b) Kv factor for all axes
Maximum speed of
the axes
Command value

adjustment for all axes

results in a multgain
value of the axes

¢) Kv factor for all axes

Maximum speed of the

axes
Command value

adjustment for the axes

results in a multgain
value of the axes

= (X,Z = Tm/min/mm)

10 m/min)

= (X,2Z
= (Unax X, Z = 9V)

= (X,Z = 2700)

= (X, Z = 1 m/min/mm)

= (X=10m/min,Z = 15m/min)
= (Umax X,Z = 9V)

= (X = 2700,Z = 1800)

= (X,Z = 1 m/min/mm)

= (X = 1m/min,Z =5m/min)

= (Umax forX = 4V,
Umax forz=8 V)

= (X=12000,Z = 1600)



5.4.7 Speed control gain: Kv factor

Definition:
Ky = Speed m/min Unit of the Kv factor accor-
V= Following error mm ding to VDI standard
General

A high kV factor is essential to achieve small contour
deviations in continuous path control. However, a high
Kv factor leads to instability, overshooting and possibly
to an impermissibly high stress of the machine.

The maximum admissible Kv factor depends upon:
Co'nstruction or dynamics of the drives (response time,
acceleration and braking ability), quality of the
machine.

In practice, standard values are known for serial
machines, which in 80 % of the cases lie between 1 and
1.5 m/min/mm. In these cases, the standard value is set
and a check for overshoots or instability is carried out.

Important: Precondition for an optimum Kv factor
adjustment is a well optimized speed

controller.

Procedure:

Reduce acceleration (MD 120...123).

The response performance (overshoots) is important
for the evaluation of the optimum Kv factor.
Therefore, the acceleration must be set to such a value
that the current limit of the drive is not reached.
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If the drive should ultimately reach an acceleration of 1 m/secz2, set
provisionally half the value

0.5m _ .
ez = input : 50

Kv-value adjustment
The loop gain is entered in MD 150...153 according to the equation:

»
1

1000 m/min
Kv(0.0151) = T e 100 « K,
mm
m/min
= 1666 - K,
mm

For a Kv factor of 1, the value 1666 has to be entered.



The dynamically worst axis contributing to continuous path control shouid
be selected for the evaluation of an acceptable positioning performance
and the maximum value of the Kv factor.

The command value voltage neet of the speed controller is measured at
maximum feedrate by means of an ink recorder (Oszillomink®) or a storage

oscilloscope.
Nset * [V]
Nactual

5

d

p t [+ ms]

The Kv factor is too high, which causes an overshoot. Overshooting can
often be recognized by observing the following error (Test No. 800...803).

%

Nset [v]

Nactual

> t [+ ms]
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The Kv factor is so small that no overshoot appears.

Especially the braking at high gain has to be checked by means
of an oscilloscope or ink recorder.

An overshoot can also be caused by the following events:

Acceleration too high (current limit is reached).

Response time of the speed controller too great.

Speed controlier fault (re-optimization may be necessary).
Mechanical backlash, skewing of mechanical parts.

Load variations (vertical axes).

4
1
For safety reasons, choose the Kv factor 10 % below the maxi-

mum possible value.
Axes, which work together in continuous path control must
have identical Kv factors.

Check of the Kv factor;

The value of the following error can be seen in TEST No.
800...No. 803. After drift compensation, the displayed value is
identical at equal speed in positive and negative direction.
Finally the Kv factor entered for all axes has to be checked on
traversing by means of the following-error display. A precise
continuous-path control requires identical dynamical perfor-
mance of the axes e.g. identical following errors at equal
speed.

In the event of deviations, the differences must be compen-
sated by means of multgain or the speed controller.



5.4.8 Acceleration: MD 120...123

The axes are accelerated and decelerated with the entered

acceleration value
b[10-2m .s2]

The acceleration ramp ailows a precise, quick speed-up with
minimum wear of the machine and an accurate positioning.

The customer must specify the permissible permanent braking
deceleration of the machine. This value, provided the drive is
not overloaded, is entered in MD 120...123.
Customary values between

0.3m-s2and2m.s-2

Check or evaluation of the acceleration value:

Criterion:
MD 120...123: Acceleration without overshoot to rapid

traverse speed (acceleration stop limit) or positioning from
rapid tra-verse speed under maximum load condition (e.g.
heavy work-pieces on the table).

Measuring instruments: Ink recorder or storage oscilloscope

Measuring point: Speed command value and even-
tually actual current value and
speed controller output

After adjustment of the acceleration value, the axes are tra-
versed at rapid speed and the actual value of the current and,
possibly, the speed controller output are recorded.

This shows whether or not the current limit has been reached.
The drive can reach the current limit temporarily. However,
this must only happen in the rapid traverse range.Some time
prior to positioning, the drive must resume speed control
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again, otherwise the axis overshoots the position.

Examples with a 6-pulse circular current-free feed drive with
current limitation control:

o
roN
Vs A

Speed command value /
/—\ {e.g. 8V for rapid traverse) f \
\

A
Pulse unit input (corresponds approx.
/\v_
g

<
N »l
L}

Y

Actual current vaiue — SPeed-dependent
(rectified) current limit

Speed controller
K\,——————‘] output
L\/ —j
Example 1: Correctly acceleration Example 2: Acceleration
too high. Current limit is
reached.

..... with engaged position

control loop, an over-

~ shoot and undershoot of
the command value re-
sults due to the accumu-

~ lated following error.

Small load variations (tight running spots, lubrication in-
fluences) should not lead to reach current limit. Therefore, at
least a 10 % lower acceleration value should be entered.

On customer's specification, the acceleration can be further
reduced in order to reduce mechanical wear.

The axes can assume individual acceleration values.



549

5.4.10

Position monitoring

MD 100...103 Stop position tolerance 1
MD 240...243 Stop position tolerance 2

The programmed position is checked after the waiting time
for the position monitoring in MD 353 is elapsed. if the
following error at this point in time is larger than the value
in MD 100...103 or in MD 240...243, then the “not-in-posi-
tion” LED stays bright. Further traversing is inhibited.
Adjustment: The positioning accuracy depends upon the
quality of the position control loop and the speed control
loop. The normal deviation can be evaluated by observing
t;1e following error at standstill.

The value entered should lie between 10 pm and 50 um
according to customers specification and the positioning
performance. However, at least the double maximum
deviation of the following error at standstill should be
entered. For the effect of stop position tolerance 1 and 2,
refer to Section 7, MD 100...103.

Standstill monitoring

MD 110...113

Alarm 101, 111, 121, 131 appears if one of the axes is pushed
out of position (e.g. by clamping and removing servo
enable) at standstill after the time in MD 353 is elapsed. The
position deviation must be checked in TEST No. 800...803
(following error). The machine manufacturer must try to
keep it small, if possible below the stop position tolerance.
Then, a value of the double size of thatin MD 240...243 is
entered in MD 110... 113 as standstill monitoring tolerance.
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5.4.11

5.4.12

Customary value:
MD 110...113 contains values between 50 um to 200 pm.

This is valid even if none of the axes is clamped. In this case,
the drive is stopped by means of servo inhibit if the position
control loop is faulty (drifting off).

Waiting time for position monitoring MD 353.

This machine datum influences the evaluated clamping
tolerance in MD 110...113 (refer to Machine Data Des-
criptiory in Section 7). If the clamping tolerance is checked
out too' early, e.g. the following error is not yet fully
worked off or drive overshoots, then alarm 101, 111, 121,
131 can be triggered.

The time entered in MD 353 must be long enough to ensure
that the drive is stationary when the clamping tolerance is
checked.

MD 353 is entered in 1 ms units.

Usual input values between 160 and 1600. The standard
value 500 has proved useful.

Checking the axes

- Check the hardware limit switches: Approach at low

speed.

- Check the reference points: Approach deceleration can

at low speed. If the “reference point reached” signal
does not appear, refer to Section 5.

- Check the software limit switches after reference point

approach.

- Evaluate the current Kv-factor. Traverse in JOG mode at
100 % override approx. 4 seconds. The current Kv-value
is entered in the service display TEST No. 850...853. In the
event of unequal Kv-values, check MD and tacho adjust-

ment.



5.4.13 Problems which may occur on commissioning of the axes

The alarms used below prevent the axes traversing.

Alarm
223 EMERGENCY OFF signal from PLC e.g. Q 64.7 with NC 1
222 Fault in the servo unit - Servo not ready.
Observe jumper P-N on the measuring circuit module.
’1— 001 Software
2 011 limit switches Limits according
3 021 reached in positive to MD 160...163
4 031 direction
[1— 00 Software
2 01 limit switches Limits according
3 022 reached in negative toMD 170...173
4 032 direction
_—
T 005 Servo enabling of an axis in motion withdrawn by the
2 015 interface control
3 025
4 035
b
11
1 102 Speed command value too high
2 112 Threshold for triggering the alarms
3 122 in MD 354
4 132
[ [ 101 ]|[standstill monitoring
2 11 The axis is not in position.
3 121 Threshold for triggering the alarms
4 131 inMD 110...113.
e
1 103 Contour monitoring
2 113 Threshold triggering the alarms
3 123 in MD 351 and 352.
4 133
S—
r_ .«
1 104 Position control loop hardware fault
2 114 Monitor of the axis encoder signals
3 124 responded.
4 134
__
1 108 Measuring circuit fault "dirty scale”.
2 118 24V input to measuring circuit module
3 128
4 138
e
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5.5

Reference point approach:

The following MD are to be observed:

MD 180 - 183 Reference point coordinates

MD 210-213 Reference point shift

MD 349/350 Cutoff speed. The zero mark is approached
with this speed after deceleration.

MD 349 Cutoff speed for rotary axes,
MD 350 | Cutoff speed for linear axes.
mD 373 ! Reference point approach speed

MD 403-406 bit 0 Reference point approach direction.
The following interface signals are to be observed:

Q694.724 Deceleration
Q69.1..72.1 Reference value setting. This signal
transfers the content of MD 180...183 into

the actual value store.

For reference approach principle, refer to Section 7, MD 210.
Commissioning:

- Check deceleration signal by means of status display or NC
interface diagnostics

- Enter the correct MD values.

- Simulate reference approach with low speed in the centre
area of the traversing range by actuating the deceleration
cam manually. Axis must continue moving at cutoff speed.

- Doesthe "reference point reached” signal appear? If not,
then the zero mark of the encoder or linear scale does not
work properly. Check cable, encoder (refer to Section 8).

- Thereference point can be shifted by the value stored in

MD 210-213.
- Check reference approach with maximum speed first.

—_—— A~
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If the reference points is overrun then the maximum speed
is too high or the deceleration cam too short.

- Check reference point approach several times. If the
position of the reference pointis not identical each time,
reduce cutoff speed, or the deceleration signal from the PLC
varies, or the encoder coupling slips; or the distance from
deceleration cam to zero mark is too short.

A safe distance is 0.5 mm to 1.5 mm. This distance from the
zero mark must always be observed.

- The distance between deceleration cam and zero mark can
?e checked by means of the NC interface diagnostics

For example:

- Contentof MD 210 is set to zero

- Jog the axis with low speed back from the reference
point and observe the deceleration interface signal.

- Stop axis as soon as the signal switches from 1to 0.

- The traversed distance minus 2000 um is the distance
from zero mark to deceleration cam.
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5.6 Commissioning of the main spindle:

Preconditions:
- 3T/M: The analog spindle value output of the NC must be

used.
-3M : Option FO5 must be present
- Tacho adjustment: 10 V command value for max. speed.
- Standard MD are loaded (MD = machine data)

The following NC-MD are to be observed:

- 357 Spindle drift
359-366 Gear stages
367 - 369 Speed tolerances
- 370 Max. spindle speed (standard value 9999,
can be overstored by the PLC)
376 Waiting time for servo inhibit
377 Lowest spindle speed
378 -380 For Option E 42 (M19)
386 - 393 Acceleration ramps
407, bit0,1,2,3
408, bit 3
415, bit 5
417, bit3
428, bit4

The following interface signals are to be observed:

TEST-No. 7, byte 1, bit0-2
~ “ 8, byted,bit3-7 Q67.3-Q67.7

" " 8, byte6,bit7  Q67.1

“ “ 9, byte9,bit5 Q67.2

“ " 10 byteO, bit4-7 168.3,1685-168.7
- " 10, byte2,bit7 168.4

“ “ 10, byte 3, bit3 173.3



~

A4

D (j)

Is the value in display

TEST No., 860 >0

Is the value 2048 shown in
disglay TEST 860 after
e

try of the above
example:

‘ Yes Check :
eck:
Check: Interface signals,
Cables, spindle spindle stop
drive, spindle signals,
fuses gear stages,
NC start,
MD 359, 378
No
> Check:

Yes

v

Is a pulse encoder
fitted ?

Tacho adjustment, MD
359, 379. Interface
signals for spindle
override and gear

stages. Spindle
override not set to
100 % ? Erroneous
Svalue from PLC?
(only possible with
option F71)

x

Yes

v

Is the spindle value
shown on
display ?

Yes

> )

No

Is the encoder
correctly connec-
ted? MD 407, bit 2
notsetto 1?
Zero mark of the
encoder not
working? Does the
encoder not turn
with the spindle
due to mechanical
reasons ?
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C:)

Option F71
“Data transfer

_—
Z
(»]

v

NC & PLC”
available ?

¢ Yes
S value

\‘

from PLC only?

~—

{ Yes
Set MDA08, bit 3to “0"
1

v

The necessary PLC program
for the S value transfer must
~ be present

y A4

Command value
output by the NC No

as a jump function for
accelerations and
decelerations

v

Enter values into MD
386 to 393 for each gear

stage
Yes l
Check spindie speed in MDA mode: e.g. the
spindle speed should be 1000 rev/min at 10 V
in gear stage 1.
—Adjust spindle override to 100 %, enter M03,
l $250, NC start, enable spindle
~ Does the spindle No
rotate ? No
( Alarm 225 ?
Yes I Yes

Enter 100 into MD 386
provisionally

\4

)




5

y

Command value cable must be connected.
Disengage interlockings on the spindle drive
Connect spindle encoder if present.

I

Switch on NC and machine

y

Unlock
EMERGENCY OFF

2 y

Enter the maximum speed in MD 359 - 366 according to
gear stage used. Up to 8 gear stages are possible.

If there is no gear, enter the maximum speed in MD 359.

Enter the value 0 for not used gear stage - MD

4 No (= 3M)

< 3T/TT N
. ﬁ } No
Yes Is option FO5 S analog
y_ o No present? is not
< Is an encoder fitted? possible
Yes
Yes Encoder No
fitted? —
Y
Set Set =
MD 407, .
bit2to “0” | | MD 407, bit
2to "1
v I
v v
Yes MD 407, bit 2 wrongly
( Alarm 2247 set. Encoder not
connected
y No

)
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( D

)

v

Is the displayed No

spindle value
correct ?

Is half of the spindle No
value shown on
display ?
- ) v Yes
1 Set MD 407, bit 0 to 1
v
Is the spindle value No
- shown on
display ?
TYes
Check:
Set MD Encoder,
b'407' gearing
it3to1 spindle/encoder
s D l
y
vy
Is the sign of the No
actual value
correct?
Set MD 407,
~ bit1to 1
Yes J
v vr
Is the direction of No
~ spindle rotation
cw/ccw correct ? |
Check: Spindle
drive, PLC program
whether option
Yes F 71 present
v
")
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D

y

Is the spindle speed \ No
identical for cw and ccw

direction ? /

4
Adjustment by
MD 357
' Yes 3
y \ 4
Check:
No MD 359 - 366
Is the spindle speed in all Interface signals for
available gear stages gear stages,
correct ? specifications given
by machine tool
manufacturer, PLC
program
Yes
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v

Check
Is the maximum No MD359-366,
spindle speed in 370, 386
all gear stages Spindle drive,
correct ?

gears
Yes

v

Is the ramp-up No Enter MD 386-393

time and braking time according to
g gear stages,
check drive

optimization.

in all gear stages
correct ?

Yes

v

Is the waiting time for No
switching off the spindle

drive enable correct ?
(standard 1 sec)

Adjust
Yes MD 376

y
Are the standard \ No

tolerances Adjust
for spindie > MD 367-369
monitoring correct ? /
I
¢ Yes r
' “heck the spindle tolerances, the signals can be
 checked by means of status display or NC
interface diagnostics (1 68.3,168.5,168.6, |
68.7). If the tolerance in MD 368 for the
maximum spindle speed is exceeded, alarm 225
is triggered.
Are the standard No Tacho adjustment
tolerances for wrong, MD 367 - 369
spindle monitoring » wrong, monitoring
correct? / signals erroneously
evaluated in the PLC
* Yes

")
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C:U

Should the lowest spindle No
command value be

10V
8192

$ Yes

Enter the desired
valuein
MD 377

> 1VELO =

r v

;'s option E42 No

1 (M19) \
present? [

J, Yes

Adjustment according to
Section 6.2

v v

override switch be active at
threading ?

/ Should the spindle \ No

Yes

y

SetMD 417, bit3to 1

y A4

o
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5.7 Concluding work

5.7.1 NC function check with an NC test program

for checking the following functions:
Actual value display

Data display

alls, T, H, M functions

Single block, skip block, program hait
Program memory

Tool offset Sompensation

Threading !

Data input

Data output

The program and tape has to be supplied by the machine
manufacturer.

5.7.2 Establishing a machine data tape

There are different possibilites:

a) Read the values entered on commissioning out of the TEST
memory. For operating sequence refer to Operating
Instructions.

b) The machine data can be written also on an external
~ programmer.

The machine data tape is to be located near the control.
A printout of the machine data or a completed list according
to Section 1 are to be located in the log book.

Afterwards, no alterations of machine data may be made

without generating a new tape and printout.
The machine data protection switch has to be set into normal
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573

574

position after completion of the commissioning in order to
prevent unauthorized access to the machine data. (Switch S3
on front panel of module 03840 in down position = normal

position).

For loading standard machine data, modification of ma-chine
data and handling of the machine data tape refer to Saction 4.

Machine data tape with standard data of a machine:

A machine data tape for each type of machine must be
established, which should be used as a standard tape for
sinfilar machines. However, individual data, such as drift
values, reference-point shift etc. must be evaluated and
entered specifically for each machine.

Section 1 of the Commissioning Instructions contains blank
lists for "collecting” these data. Short descriptions of the data
are given in the lists. For detailed information refer to Section
7 (Machine Data Description).

Handling of the machine data tape input: Refer to Section 4.
After the machine data tape has been loaded, the drift
compensation must be renewed as described in Section 5.

Short customerinstruction:

Short instructions for the operator- and maintenance per-
sonnel on how to handle the numerical control should be
given within the framework of commissioning.

The following work has to be carried out by the customer:

a) Adjustment of reference point

b) Evaluation of back lash

¢) Input of these established values into the machine data
memory. Generation of a corresponding tape or insertion
into the existing machine data tape.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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d)Drift compensation, refer to Section 5.

In order to carry out these tasks correctly without the service
specialist on site, the customer must be instructed how to
enter these machine data.

5.7.5 Commissioning report

The concluded commissioning has to be entered into the log
book. The satisfactory function of the control after finishing
the commisfioning work should be confirmed by the customer
on the commissioning report (form sheet).

5.7.6 Checklist for the log book

A copy of the completed check list according to Section 1 has
to be deposited in the log book.

5.7.7 General

- The service switch on the front panel of module 03830 must
be in position 0.
~ - The screws of all modules must be tightened.
-The standard- and option cycles must be loaded in the pro-

gram memory.
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Chapter 6

-Commissioning of special functions-
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6.1

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

Contour monitoring
Principle of operation for the contour monitoring:

The following error remains constant after acceleration or deceleration is
terminated. Load changes on the drive, e.g. caused by interrupted cut or
varying cutting forces, are governed by the speed controller (P! charac-
teristic). The following error changes drastically at constant set speed when
the speed controller reaches its limits caused by an overload of the drive, e.g.
tool breakage. The change of following error per interpolation cycle (eg. 18
ms) is used as a condition for triggering the contour monitoring. A tolerance
band specifies the maximum permitted contour deviation in order to avoid
unintentional response in the event of small speed changes e.g. caused by
the §lotting of the armature. Furthermore, a delay time has to expire after
eacH speed change before the monitoring is activated. The width of the
tolerance band and the duration of the delay time are inversely proportional
to the loop gain of the position controller.

Precise machining on the contour is only possible if all axes involved in
common interpolation are adjusted to identical loop gains. The loop gain
depends not only on the KV factor set in the MD 150...153 and the Multgain
setin MD 220..223 of the NC, but also on the tacho adjustment of the speed
controller, actual value multiplication factors, gear ratios etc.

£05.89

6-1



For this reason, contour monitoring has a Kv evaluation function. The actual
loop gain is calculated from the set speed and the existing following error at
that speed. The Kv evaluation has to be carried out at the speed (* 25 %)
given in MD 371 (jog feedrate). The axis concerned must be traversed at
constant speed for 3 seconds, at ieast. The measured Kv value is displayed in
TEST No. 850. The dimension is 0.001 m/min/mm.

Kv = traversing speed in m/min
following error in mm

This dimension is customary and used by machine tool manufacturers.
Customary w;alues 500 to 2500. The once measured Kv factors remain stored
when the control is switched off/on. The measured Kv factor is cleared on
when machine data are altered unless MD 417, bit 1 is set. When the Kv

~ factors of all axes present are evaluated, they are checked for equality. If the
deviation is larger than 50, alarm 527 “Kv factors not equal” is displayed. In
order to operate a machine with unequal Kv factors (e.g. rotary axes), alarm
527 must be cleared by means of reset (eventually via the PLC). If not all Kv
factors have been measured, alarm 528 is displayed on power on.

Contour monitoring is optimized by MD 351 and 352.

The speed in mm/min, from which on the contour monitoring should be
active, is entered in MD 351. The contour monitoring is not active at
standstill, even not with input of 0. At standstill, the standstill monitoring

~ checks inadmissible axis movements.

The tolerance band value for the permissible contour deviation is entered in
MD 352. Here, the evaluated Kv factor is taken into account. This leads to the
following equation for calculating the tolerance band:

Value in MD 352 - 125
= Tolerance band in pm

Value in TEST No. 850..853
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6.2

If 0 is entered, the software automatically defaults the value 2000 for
tolerance band evaluation.

This leads to a tolerance band of 250 um atKv = 10r 125 um atKv = 2.
The actual contour deviations are displayed in TEST No. 840 ...843.

The contour deviation becomes ineffective if the position set value changes.
This would mean no active monitoring for circular interpolation. To give
some degree of machine protection, the sign of following error, position set
value and actual position value are permanently compared with each other.
In the event of irregularities the contour alarm 506 responds after the Kv-
dependent safety time has elapsed.

b
L

Oriented spindle stop M 19

Option E42,E 45
The following NC machine data are to be observed:

Standard value

MD 357 Spindle drift 0
MD 378" Cutoff spindle speed M 19 200
MD 379" Gain factor M 19 200
MD 380" Position limits M 19 10
MD 386" Acceleration ramps 0
to

MD 393" for each gear stage

MD 407, bit 1 Sign change actual value 0
MD 407, bit 2 Pulse encoder present 1
MD 428, bit 1 M19 carried out at cutoff speed 0

The MD for the spindle must be entered according to the spindle
specifications. S analog and pulse encoder must be present.
1) These machine data can be modified via the PLC with basic model 4B

from D03 on.
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The following interface signals are to be observed:
Q 67.3 Spindle stop, terminates the positioning procedure

168.4 Position reached, signal from NC to PLC, spindle is within position

limits.

The following PLC machine datum is to be observed:

M 19 change signal expanded (e.g. MD 452, bit 4)
This bit must be set to 1if the spindle should be positioned from standstill.

M 19princi$le:

N [

Data transfer into working 1
buffer 7
Content of working buffer %— M 19 LF ,‘I
1
7, Y
M word Z 19 H |
/
l__.l ‘
{
M CHANGE SIGNAL -

V/ MD 386-393 l{ MD 378
. MD 379 ]
Spindle speed l)/

Cutoff speed I )—X\- ------------
[}
[

</ \

i
Spindle position !
pindiep A ! MD 380
Y QR PPN, R [ S,
Set position ! / \ ='|
[} a? i
Y DR, N, Y A, Ammeee
Position tolerance T h 1
1
Switch on position M . v >
control -_ t——
SPINDLE POSITION Y___Y ! | 68.4
REACHED '_\_.'f__).__.
’
SPINDLE ENABLING . ( Q67.3
- —
: 1
ek

Time in the PLC program
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The positioning procedure is started when the programmed M 19S... is
executed in the NC program. After the cutoff speed has been reached the
spindle control switches to position control. MD 379 has a similar function as
the MD for the Kv factors of the axes. The NC reports to the PLC “spindle
position reached” when the spindle is within the tolerance limits. The
spindle remains in position control until the PLC outputs the spindle stop
signal. The spindle position can be viewed in the service display TEST No. 861
(0 to 360 degrees correspond to 0 to 4096 pulses. Resolution with an encoder
of 1024 pulses per revolution: 1/11 degrees.)

Spindle stop must not be active on execution of M19 otherwise the
positioning procedure is not started.

If the positioning should be carried out from standstill, the PLC machine
datlm “M 19 change signal expanded” must be setto 1 and the PLC
program must cancel the “spindle stop” signal on output of M 19 in the same
PLC cycle.

If the positioning performance differs in the individual gear stages, modify
the acceleration by means of MD 386-393.

M 19 can be initiated from the PLC with basic model 4B from D03 on. Refer

to Interface Description.

M 19 with axis movement:

There are 3 posibilities for M 19, with or without axis movement.

1. The following block is started only when the positioning procedure is
terminated by spindle stop.

2.The following blocks are executed while the spindle positions.

3.The positioning procedure is not aborted even with M 30. Only effective if
MD 408, bit 3 isset to 0 (spindle control by NC).

M 19 is terminated in all cases with spindle stop.

Incremental spindel positioning via the PLC : Option E 45:

The spindle can be positioned over several revolutions with this function. The set
position and the speed are determined by the PLC.
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The spindle is in position control during the entire positioning procedure.

Principle:

i

MD 386-393

MD 380

1 Spindle
I position
0° 180° o0°

- MD 379 acts as Kv factor
- The actual position value can be viewed in the service display TEST No. 861

- The speed command value can be seen in the service display TEST No. 860
Refer also to Interface Description Part 2, Section 4.

3 Caxiswith 3T/3TT
Option A 03, A 13 for turning-milling operations. The function is described in

the Technical Description, Order Number E 80210-T101-X-A1-7600.
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Relevant machine data:

All axis-specific values for the 4" axis, like MD 103, 113..., must be entered
for the C axis.

- MD 142 must notbesetto 0

- MD 349 Cutoff speed rotary axis

- MD 383 Increase of sample time, observe with 3 TT only

- MD 402 bit 0 to 3 for axis name

- MD 405 bit 7setto “1”

- MD 406 bit 3,4,6 Adaption of the encoder resolution to internal resolution
- MD 406 bit 5set to “1” Rotary axis

- MD 406 bit 7 set to “1” 4th axis present

- MD 414 bit0setto “1” Y axis is parallel to 4th axis

- MD 422/423 bit 4 set to “1” Disable hardware monitoring

- MD 427 bit 7 set to 1" Diameter programming not effective with 3M

- MD for options

Interface signals:

- Measuring circuit connections (refer to Section 3.5)

- Interface signals of the 4th axis

-Set Q 68.7 permanently to " 1" 4th axis is main axis

- Q 68.3 Changed over to T, signal from NC to PLC

-168.0 Change over to T. The PLC switches the NC from 3T to 3T.

Options:

The following options are possible with the C axis:

B 65 Transmit (G 37), basic version 4 B only

B 68 Double transmit (G 38), basic version 4 B only
B73 Cylindrical milling

B61 3D interpolation

The following options are included in the “C axis“option.
A 04 4th axis
A 08 Expanded tool compensation

T 1-T16 forturning

D 33-D 64 for milling

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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6.4

6-8

Software changeover:

The control must function as a 3M on Power-On-Reset.

The changeover from turning to milling operation and vice versa is carried
out via the NC-PLC interface by handshake control

The PLC sets the NC input signal Q 68.3 (changeover to 3T). The changeover is
only accepted by the NC in the reset state.

The NC acknowledges the changeover by the output signal to the PLC : 168.0

(changed over to 3T)

Commissioning:
Standard axis commissioning for the X and Z axes. The corresponding
machine dafa for the 4th axis must be set for the C axis. The C axis must be

commissioned as a rotary axis.

PLC:
The changeover to the desired type of NC is governed by the PLC. After each

changeover from 3T to 3M, the reference point approach for the C axis must

be renewed.

Precise turning: Option E 44 with 3T/3TT:

For turning operations with highest requirements regarding workpiece
surface quality, the precise turning option can be supplied.

Output resolution: 0,2 um or 0,00002 inch (with MD 408, bit 4 set).

The input resolution remains unchanged at 0.001 mm or 0.0001 inch.

The maximum rapid traverse/feedrate amounts to 4.8m/min with metrical
machines or 5 m/min at machines with inch measuring system and a
maximum encoder operating frequency of 100 kHz.1) for both cases.

This function requires a pulse weighting of 0.8 um per pulse on the output of
the EXE. In conjunction with a Heidenhain linear scale with 20 um grid
constant, a 25-fold EXE has to be used.

In this case, MD 403/404, bit 3 and 4 must be set to 0. This means that the NC
works internally with 0.2 um units.
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6.5

6.6

In the event of option E 44, the dimensions of the following MD and display

values must be multiplied by factor 0.4:

MD 100-103,110-113, 150- 153,160 - 163, 170- 173, 190- 193,210 - 213,

220 - 223, 240 - 243, 345, 352 and 385.

Display values TEST No. 800 - 803, 810 - 813, 830 - 833, 840 - 843.

Example: Adisplayed following error of 2 mm = 2000 um corresponds with
precise turning to an actual following error of 2000 um x 0,4 =

800 pm.
1) For higher speeds refer to Interface Description, Part 2, Section 10.

Loader axis : Option A 70

Thig function allows traversing speeds up to 240 m/min. However, it is
nedessary to employ a ten times coarser measuring circuit resolution as with
normal axes (e.g. 10 um instead of 1 um ). This results in traversing speeds,
ten times higher than with normal axes (e.g. 240 m/min at 10 um resolution).
The input format for loader axes is 5.2 ( = input resolution 0.01 mm). The
actual values and distance to go values are correctly displayed with two
digits after the decimal point.

The dimensions of all machine data for loader axes increase by the factor 10.
Feed values F assume the dimension cm/min. Zero offsets are entered with 2
digits after the decimal point.

The maximum traversing range amounts to 99 m.

Loader axes must not be programmed together with normal NC axes in an
NC program block. Only linear interpolation is possible. Blueprint
programming and CRC are not possible.

Following error compensation:

MD 426, bit6 following error compensation function

MD 430-433, bit0-2 Differential gain factor for following error
compensation

MD 430-433 bit 3-5 Time constant for following error compensation
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Function description:

The following error compensation becomes active if MD 426, bit 6 is set and
the PLC interface signal Q €5.0 (following error compensation active)
activated.

Then, a following error of approximately zero develops in the position
control loop on constant traversing.

The following error compensation has a differential gain factor to be
adjusted between 0 and 7 for each axis by the MD 430-433, bit 0-2.

no differential gain factor
high differential gain factor.

~ Valueq
Value 7

A high differential gain factor can cause a high overshooting of the actual
speed value.

A delay time is available in the part set value channel which can be adjusted
between 0 and 7 for each axis by MD 430-433, bit 3-5.

Value 0 = nodelay time
Value 7 = largest delay time.

This delay time can reduce the overshoots of the actual speed value.

The following error compensation should only be activated or de-activated
when the machine is at standstill (using dwell time etc.)

Implement following error compensation only for special cases.
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Chapter 7

-Description of the machine data-
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7.1 General introduction:
The machine data have to be entered into the Test data
memory. Unintentional entry is prevented by a data pro-
tection switch S! which has to be in the top position for
input.
Overview:

100 - 273 Axis-specific NC machine data for programmed axes

280 ¢ 309 PLC machine data

1
310 - 393 General NC machine data applicable to all axes,
spindle and others

400 - 449 NC machine data bits

430 - 479 PIC machine data bits

500 - 755 NC machine data bits for pitch error compensations

Software versions:

Model 4a:

Model 4B;

Software versions 01 to 03,

corresponding designation: CO! to COS

Software versions 01 to 06,

corresponding designation: DOV to DO6.
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7.2 Axis-specific NC machine data

TEST Data memory

Axis Ident. hddress Sign : Name
no. no.
1 100
2 101
S + Stop-position tolerance 1 —
3 102
4 103
.-
1
Units of .
measuring min. and max. increment units
values
system
~ -3 1um, 10734
metric,degrees | 1/2x107°mm 0 32000 1 um, eqg.
-4 .
- nch
inch 1/2x10 %inch | 0 32000 1 1077 1
The position is considered to be reached when the axis has
traversed to the programmed position * The entered stop-
position tokrance (Traversing into position).
Consequences from position monitoring
If the actual position is not within this range, the position
control LED remains on and no further motion commands will be
executed.
N
Corrective action: Drift compensation.
Example: N100 S10
N

Stop position tolerance 1 or 2
]‘/30 Sum 10 Sum ~a ! e.g.
, 4— —b L 4— ’f X-axis ’
Set position

| | | \
“]\t Motion \ Motion . Motion
LED on]| LED off | LED on

Position not yet | Position reached | Position not yet
reached reached

l I
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The stop-position tolerance does not become effective in

continuous path operation G64. No accumulative fault results from

a number of congecutive positionings since the closed-loop control

is not "shut off", but the next block starts already before the end
position of the previous block is entirely reached. The actual

travel distance is now: Remainder of previous block + programmed
distance of next block etc.

If the axis remains stationary for a moment, e. g. because another
axis is about to move or because of a program block without movements

the axis reaches following error = 0O and stays exactly in position.

The stop-position tolerances are active at:

Stop-position tolerance 1: Stop-position tolerance 2:
2

(MD 100 - 103) (MD 240 - 243)

G 60 (3M) GO0

GO09 (3T) Block ahead of G 04

Block ahead of G33 Block ahead of setting data

3.0cik 2hezd of a block
containing auxiliary funciions
S Lv

cingie block without G69,'G09
Jog mode

Incremental mode

End of program

[n stop~-position tolerance 2, a larger valiue than in stop-position
tolerance ! may bte entered. This initiates an earlier block change.
If this function 1is not desired, it can be disabled by inputting

the same values in both machine data.
Stop-posirtion tolerance 2 (MD240-243) is available with model L4A

starting from CO2. In software version CO1, the stop-position

tolerance in MD100 - 103 is effective for all positioning events.
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TEST Data memory

AX1S ident. hddresy Sign ‘ Name
no. neo
1 110
2 111 '
S + Clamping tolerance
3 112 and position monitoring
4 113
N
Units of . a
measuring min. anc max. increment units
values
system
-3 -
wmetric,degrees | 1/2x10™ 3mm 0 32000 1 lum, 10" °deg.
3 .
inch 1/2x10—4inch 0 32000 1 1077 inch

The NC monitors the position at standstill (holding of position).
The following events leading to faults may occur:

a) Removing of the servo enabling signal for an axis by the PLC
means that the axis is no longer held in position by the NC.

~ The PLC must now hold the axis in position by means of
clamping. During clamping, the axis m2y be pushed out of

position by wmechanical influences.

b) High mechanical forces or drive faults may force the axis out

of position.

The clamping tolerance entered must be larger than stop-

position tolerance 1 and 2.

If the clamping tolerance range 1s exceeded and the position
monitoring time in MD 353 has elapsed, alarm 101, 111, 121 or 131
is displayed. If the alarm appears in the last block, it is

cancelled immediately with M30.
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TEST Data memory

Axis Ident. Address] Sign Name
no. no.
1 120
2 121 0
S + Acceleration
3 122
4 123
. Units cf . a
: measuring :;;&ezn max. increment units
system
10-° ms-?
metric,degrees 1/2%10™3mm 0 6000 1 10 deqs-2
inch 1/2x10-4inch 0 2400 1 1 Inch s~2

The acceleration value entered concerns each axis individually.

The values also apply to deceleration (braking, refer to

Section 7.3).

The axes do not need to be set to identical acceleration values.

In case of common interpolation,

acceleration value of the axes involved.

These machine data can be altered via the PLC.

the NC assumes the lowest

Remarks: Values around 50 to 100 are used ( 0.5 to 1 m/sz).

These values (MD 120 to 123) are not applicable

for threading which works with MD 358 S

Siemens AG  Order No.: 6Z85410-0CH02-0AAQ
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TEST Data memory

Axis Ident. Addres% Sign ' Name
no. no.
1 130
2 131 —<->
S + Maximum axis speed
3 132
4 133
~ } Units of . a
{ measuring min. and max. increment units
values
system
metric,degrees | 1/2x1C™3mm 0 24 000 1 1 mm/min
N— -4, P .
| inch 1/2x10 “inch 0 10 000 1 0.7 in/min

The value entered specifies the limit speed up to which the
axis can be accelerated (rapid traverse speed limit).
Traversing is performed at this speed when GOOC (rapid traversing)

1s prograwmmed.

Exawmple 1: Maximum axis speed: X axis 12 m/min
Y axis 12 m/min
Z axis 10 m/min

yth axis 4 w/min
If a feedrate of 10 m/min is programmed, the axes traverse at:
axis 10 m/min

axis 10 m/min at limit according to MD 132

X

Y axis 10 m/min
zZ

hth

axis 4 m/min with limitation according to MD 133

Example 2: Y and Z axes traverse along a 45 degrees slope with
programmed GOO. Both axes traverse with 10 m/min
resulting in a contour speed of 14.142 m/min as the

Z axis is limited to 10 m/min in MD 132.

Higher limit speeds than 24 m/min or 10.000 inch/min may be

achieved dependent upon encoder and ball screw, (Refer to Interface

Description, Part 2, Section 10.)
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TEST Data memory

Axis | Ident- Addr. |[Sign N ame
No. No.
1 140
2 141
3 142 S maximum command value
4 143 (IPO Stop)

03 326/03 351

Type of measuring min. and max. in- units

module va lues crement

10 Volt

1 = —
03 ;20 0 2048 1 1 Velo = onR——
1
- - 10 Vol
03 325/03 350 0 8192 1 1 Velo = 3753

Note: Exceeding this limit causes the interpolator to stop and

the drive to oscillate.

This input specifies the maximum voltage value to be output as

speed command value (output voltage limitation by IPO Stop),

This voltage value should be set approx. 10

o

/©

above the command

voltage for max. speed to enable the speed controller to govern

overshoots. At 9V command value for rapid traverse, it needs a

setting of 2048 or 8192 (gives 10V with 10 % control reserve,
refer also to Section 7.3, MD 354).

Important note:

Even when an axis is not present,
otherwise no command value will be output for any axis'!

3 T with C-axis: MD 142 must have a value v 0.

Siemens AG  Order No.: 6ZB5410-0CHO02-0AA0
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TEST Data memory

Axis | Ident- |Addr. | Sign N ame
No. No.
1 150
2 151
. - ) + kv factor, or
3 15 A .
position loop gain
4 15
~ 5
! min. and max. in- units
va lues crement
-1
0] 10 000 1 0.01 s
e

Conversions:

1666.KV ( Eé%lﬂ )

KV (0.01 s 1)

or

KV (0.01 s 1)

1666. kv (ZDLmin)

The KV factor is axis-specific. Axes which never operate in
continuous~path control can be set with a different KV factor.

\!Axes to work together in continuous-path control must achieve
the same position control loop gain (= same following errors
at equal speeds. e.g. at 45 degrees traversing).

N——

These MD can be altered via the PLC.
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TEST Data memory

Axis Ident. Address] Sign ' Name
no. no.
1 160
2 161 . <>
S + positive software limit
3 162
4 163
Units of . 4
. measuring min. and max. increment units
# values
1 system
metric,degrees | 1/2x10 3mm 0 99999999 1 1um,10‘3deg.
-4 .
inch 1/2x10"41ncn 0 9999999 1 107" inch

The customary travel range limit switch can be supplemented by
a software limit switch. The absolute position of the positive
range limit for each axis has to be input. The software limits

become active after the machine has been referenced.

Alarms 1, 11, 21 or 31 are displayed on reaching the software

limits.

These MD can be set or altered via the PLC.
Refer also to MD 345 and 346 (Prelimit switch),

Note:

There are no NC interface signals for hardware limit switches

provided. They may become effective indirectly by:

- Feed halt (slow, because of ramp down time)
- Servo disable (best, quick stopping with step function)

- Emergency off (also quick stopping with step funcrtion,
but additional consequences, therefore
unfavourable)

The software limits are overrun despite the automatic speed

reduction (refer to Section 7.4).
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TEST Data memory

Axls Ident. Address Sign A Name
no. no.
1 170
2 171 O
S + Negative software limit
3 172
4 173
~ 5
1
Units of , a
measuring fin. and max. increment units
values
system
= -3
metric,degrees 1/2x10"3mm 0 999999 1 1pm, 107 °deqg.
4 .
inch 1/2x10—4inch 0 99999999 1 10 inch

The customary travel range limit switch can be supplemented by
a software limit switch. The absolute position of the negative
range limit for each axis has to be input. The software limit
witch becomes active after the machine has been referenced.

)
On reaching the negative software limits, the alarms 2, 12, 22
~r 32 for each axis are displayed.

N
These MD can be set or altered via the PLC.

Refer also to MD 345 and 346 (Prelimit switch),

7-10 E05.89 Siemens AG  Order No.: 6ZB5410-0CH0O2-0AA0



TEST Data memory

Axis Ident. Address Sign Name
no. no.
1 180
2 181
: e 4
S + Reference point
3 182 coordinates
4 183
5 Units of ; 4
! measuring min. and max. increment units
values
system
metric,degrees | 1/2x10"3mm 0 99999999 1 lum,10'3deg.
- —4 .
inch 1/2x10 %inen | 0 99999999 1 107" inch

The distance between the absolute machine zero point and the

fixed reference point has to be entered for the respective axis.

These values are set as actual values on referencing.

This machine datum can also be set or altered via the PLC.

(With basic model 4A from CO2 on.)
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TEST Data memory

Axis Icent. hddress| Sian ' Name
no. no.
1 190
2 191 H
S + backlash compensation <:>
3 192
4 193
N— 7
1
Units of . a
measuring ml?’ and max. increment units
- system values
metric,degrees | 1/2x1C™>mm 0 255 1 1um, 10" 3deg.
A -4 .
inch 1/2x10 “inch 0 255 1 10 inch
Positive backlash Negative backlash
(the usual case)
bl ri | Table
- n -
= > -9 I T o Ty
‘V'F‘backlash backlash toothed
4 here Tack
- 3 1
~ encoder encoder
N
.tual encoder value ahead Actual axis value (table)
of actual axis value (Table) ahead of actual encoder value

The backlash can be positive or negative. A value up to + 255 /um
can be entered for each axis. The value must be positive for

positive backlash and negative for negative backlash.



TEST Data memory

0 99999999

Axis Ident. Address} Sign Name
no. no.
1 200
2 201 - _<.>
S + Tool measurement reference
3 202 .
coordinate
4 203
7 Units of . a
' measuring min. and max. increment units
values
svstem
metric,degrees | 1/2x10"3mm 0 09999999 1 lum, 107 3deq.
- -4
inch 1/2x10 4inch 1 107" inch

Refer to the System 3 Operating Instructions for the automatic

evaluation of geometrical tool data.

(Only with 3 T and option J12: Automatic

offsets.)

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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TEST Data memory

Axis Ident. hddress] Sign Name
no. no.
1 210
2 211 _<.>
S * reference point shift
3 212
4 213
N— »
! Units cf . a
measuring min. and max. increment units
values
system
~ metric,degrees | 1/2x103mm 0 9999 1 tum, 10 3degq.
-4 .
inch 1/2x10 %inch | O 9999 1 10" inch

The reference points of the measuring system may be shifted using

the reference point shift. Instead of mechanical shifting or rotating
of the measuring device (and thus the * Deceleration cam), the re-
ference point can be shifted electrically up to + 9999 /um.

Note for reference approach in positive direction:

With positive value entry the axis travels in positive direction
by the input value bevond the normal reference point (2000 um
behind zero mark). /
With negative value entry the axis travels, after overrunning the
*To mark, to the value resulting from the difference between

)00 ,um and the input value. With a reference point shift larger
than approx. - 2000 ,um the software realises the wrong direction
after overrunning thé zero mark and reverses the direction of travel,

Example 1: Positive shift, x) Example 2: Negative shift, ¥)
J, =
V* V4 approx. - 4,5 mm

373s ‘ ")
—l 2 ]!4—'*) —4‘ ‘0] 2
3508+ B ~ \' . -

P

h

o
N
Y

! 0515

_.j e 1, -
“Dece leration : *Deceler;tion
-1

zero mark —-———L——~ zero mark bt I

. R . AR
Reference point Reference point ‘1}




TEST Data memory

Axis Ident’Addr. Sign Name
no. no.
1 220
2 221
S + multgain factor
3 222
4 223
‘ min. and max. in- units
' values crement
2
3.10
1 32 000 1 - -
Viax m/min]
1 |32 000| 1 3 * 107
vmax x 0,1
inch/min

The multiplication factor for the position loop gain (Multgain

for short) is used to match the axes despite individual axis speeds,
tacho adjustments and equal KV factor inputs.

The KV factor is specified in MD 150 -~ 153,

The Multgain allows precise ad justment of the actual KV factor

at different tacho adjistment.

The Multgain input value is calculated according to the formula:

3.10 7 * Umax (v)

MULTGAIN s
V max ( I ) . 10 (V)
V max = max. axis speed as specified in MD 130 to 133.
U max = max. command value voltage at V max (Tacho adjustment)
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Examgle:

Vmax = 10 000 mm/min, Umax = 9 V

MULTGAIN= 3.10/ + 2. (V) . 5 5 (min )
10 ooo(%‘iﬂn) 10 (V) mm

If the Multgain is entered in the described manner, the specified
KV factor in MD 150 to 153 becomes effective according to its
input dimension.

~ »

)
Table of Multgain input values:

\'
max U
~ N ‘ max
AN Y 5V gV 9V
)
15 1000 1600 1800
14 1071 1714 1929
13 1154 1846 2077
12 1250 2000 2250
11 1364 2182 2455
10 1500 2400 2700
9 1667 2667 3000
8 1875 3000 3375
7 2143 3429 3857
6 2500 4000 4500
5 3000 4800 5400
4 3750 6000 6750
3 5000 3000 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 30000 32000
Inch measuring system:
Max. axis speed 9V Command value for v max
in inch/min.
600 4 500
500 5 400
400 6 750
300 9 000
200 13 500
100 27 000




TEST Data memory

AXis Ident Addr. | Sign Name
no. no.
1 230
2 231
3 S + drift compensation
3 232
4 233
Type of measuring board min. and wmax. in- units
values crements
03320 > _ 1ov
33 ‘ 0 500 1 VEILO 1 = 30
03325/03350 0 2000 1 VELO 1 = ‘°"2
03326/03351

This machine datum is used to compensate the drift of analog

components and to bring the following error at standstill down

to zero.

An automatic evaluation of the drift value can be performed as

follows:

~ Mode of operation:

- Display mode:

MDI - SE - TE

TEST

- Cursor positioned to the concerned axis: e.g. 230 for X axis

-5

key and followed by /2>

key.

N

This drift compensation must be carried out for each axis

individually.

If the automatic drift compensation gives values larger than 100
(03 320) or 400 (03 325/03 350), then the deviation can no longer

be considered as drift and alarm 105, 115, 125 or 135 is output

(see Section 4).
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TEST Data memory

Axis- Ident- Addr. Sign Name
no. no.
1 240 -—
2 24] S + Stop-position
3 242 tolersnce 2
4 243
~ : Units ?f min. and max{ in- anits
measuring crement
values
system
-3 -3 de-
etric; degrees 1/2 . 10 “mm 0 32 000 l i gms 10 &r.
Inch 1/2 . 107%zoll 0 | 32000 1 10 neh

Refer to MD 100 to 103.

h ——

For basic model 4A from

- a~ —_——

software version CO02 on.




TEST Data memory

Axis Ident. Addres% Sign Name
no. no.
1 250
2 251 Pitch error <:>
S + compensation value
3 252
4 253
N Units of . d 4)
1 measuring min. and max. increment units
values
system
metric,degrees 1/2x10™3mm 0 99 1 1u.m,10'3deg.
- -4 .
inch 1/2x10 4inch 0 99 1 1077 inch

For basic model 4A from software version C0O2 on.

1) If the MD bit 6 of MD 430 to 433 is set, the unit is reduced
to 0.5 /um, 0.5.10 degrees or 0.5.10 inch.

Pitch error compensation (p.e.c.)

The p.e.c. can be carried out for any number of axes. However, the
full travel distance of an axis must be compensated. The travel
range has to be divided in a number of compensation points of

equal distance (p.e.c. grid: MD 270 to 273). Two compensation bits
(= one flag, MD 500 to 755)are allocated to each compensation point.
These compensation bits determine whether a positive or negative

compensation or no compensation is made at this point.

The compensation value is stored in MD 250 to 253. The sign of
compensation is determined as follows:
If an external measuring device (e.g. laser) measures in positive _

axis direction a greater value than the NC displays then a positive

compensation must be made.

The compensation flags are addressed by a pointer. The pointer value
increases in positive direction and decreases in negative direction.
The reference point must always coincide with a compensation point.

At this point there must not be any compensation (i.e. compensation

flag set to 00). The pointer for the reference point flag must be

stored as machine datum MD N26%* .,
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Measuring of the p.e.c.:

First, the machine has to be referenced in order to synchronise the

measuring system. Then the axis is traversed to the negative travel

l1imit. Starting from here, the pitch error graph is recorded in

positive direction by an external measuring device, e.g.:

+
N,
~ AN

®

-

— en a suitable distance of the compensation points is chosen

dependent on the given pitch error tolerance cr the desired number

of compensation flags. Then the compensation value is determined.

The ideal value 1is chosen if the max. error difference tetween two

compensation points can be compensated, error

e. g. for a max,.

difference of 2 /um the compensation value must be set to 2 /um.

Two compensation bits (= one flag) are allocated to each compensation

point:
Most significant bit Least significant bit

¢ 0 no compensation

~ 1 1 positive compensation
1 0 negative compensation

L ur flags accounting for four compensation points are contained

in one machine datum. The flags are stored in the machine data area

M In total, 1024 compensation points are available.

MD N5J0 to MD N755.
The pointer value rises with increasing significance of the MD bits

e.g.:
Bit 7 | 6 5 ; 4 3 ! 1 ; 0
No.500 Flag 3 Flag 2 Flag Flag O
No.301 7 6 5 4
No.502 1M 10 9 3

AT L~ A/NILIAS AR A



The numbersin the table give the pointer values of the compen-

sation flags.

The compensation flags of the individual axes must "butt-up"
to each other. Make sure that the flag areas of the individual
axes do not overlap and that the pointer never exceeds the

maximum limits (0 to 1023).

Direction - dependent p. e. c.:

If direction-dependent compensation is needed the same
procedure has to be applied for the negative traverse direc-

. 1
tion,

Attention: The grid value and the compensation value are

valid for positive and uegative traverse direc-
tions. The compensation flags for the negative
traverse direction are located 100 bvtes (= 400
flags) behind those of the positive traverse
direction. Thus a maximum of %00 compensaction

points is possible for ocne axis.

=11 - flags (positive - =210 - flags
direction) (posictive
direction)

= =11 - flags (negative - 210 - flags
direction) (negative
direction)
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Summary of pitch error compensation

The measuring principle of indirect measurement with NC controlled
machines assumes a constant pitch of the ball screw at all locations
within the travel range. Owing to manufacturing tolerances in the
various quality classes of ball screws, more or less noticeable
deviations are possible. Additionally, a comparatively small in-
herent error of the measuring device and a machine-dependent error
may occur. The total error can be evaluated by recording the error
graph over the entire travel range of the axis. As a reference de-
~ ice a highlys precise measuring instrument is needed e.g. Laser-
interferomet;r. The contour deviation on the workpiece owing to
the sum of all errors can be reduced considerably by suitable
 2mpensation values entered when commissioning the control. The
influences of errors can be cowmpensated individually for all axes.

1024 compensation values are available in total for all axes. The

grid value for the compensation points can be chosen for each axis

within a range of 0.01 mm to 320 mm. The compensation value is

common to all compensation points of an axis and can be set between
0.001 mm and 0.099 mm .

: -—-[rrﬁ-rﬁﬂ-j__.

N gl i 171/1/]777//[1[71211//1
W
Servo drive ball screw screw nut Measuring
motor device with
~ measuring gear

1 Screw position

N
t)\

Ideal pitch
(constant)

Measured
position
(by

actual+
pitch

position
measuring
instrumen

- e e et

Actual

Slide position

~

Measuring error owing to pitch error



TEST Data memory

i Ident.
:}c:%s no?n Address| Sign Name
1 260
2 261 s Reference pointer
+
3 262 for p. e. c.
4 263
: Units of . 4
measuring ml?' and max. increment units
system values :
metric,degrees 0] 1023 1 -
inch 0 1023 1 -
TEST Data memory
ﬁzfs i?fnt' Address Sign Name
1 270 Grid value:
5 271 D?stance between
S + pitch err?r —a
3 272 compensation points
4 273
Units of . a
measuring ml?‘ and max. increment units
system values
metric,degrees | 1/2x10"3mm 0 32 000 1 10 uw
inch 1/2x10 4inch 0 32 000 1 1073 inch
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89




7.3 General NC machine data

TEST Data memory

Tdent | Addr. Sign Display/Input
NoO .
310 > - Min. input limit

for background memory

. Input | Increment
limits
0 99 1
N
[ . :
Ident | Addr. Sign Display/Input
No.
311 S - Max. input limit
for background memory
Input Increment
limits
— O G 1




In order to simplify the input of empirical values for the user,
a new NC display has been incorporated. The new display appears
after the R parameter display and shows the background memory and
allows the input of values in the same way as with R parameters.
Instead of "R" the letter "H" must be used. The input can be
optionally enabled for a partial area of the memory. This area

is specified by MD 310 and MD 311.

Example: MD 310 = 10
MD 311 20

This means that the background memory H 10 to H 1% can be entered.
1

The input is restricted to certain preconditions:

Data protection MD 410, bit 6 Key-operated Input possible
switch Z0 data switch
on x x in the entire
memory
off 0 X in the specified
area
of f 1 on in the specified
area
off 1 off no input possible

X ... irrelevant

This option is only available with basic model 4B from DO6 on.
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TEST Data memory

Axis Ident. Addr.| sSign Display,/Input
No. No.
317 Distance of tool track
to S + 1 to 8, Z-axis N¢
324 -
Units ' Input Incre- Cnits
Measuring | Limits ment
Svystem :
Metric, 3 §
degrees 1,2° 10 “mm | c|99999¢ca9| 1 1 um
~ 5 i /
1 i
Inch | - - - -
Basic model 4B only. Not available for iach system.
N
Option B67
TEST Data memory
AXis Ident.| 2ddr.| 5ign Display/Input
No, No,
3253 S -~ Angle of inclination
of rotated coordinate <2,
systen
Units Input Incre- Units
Measuring Limits ment
N System
Metric, - 0[$000000 | 1 107°
degrees degrees
Inch - - - - -
N

Basic model 4B only. Not available for inch system
Option B67.




TEST Data memory

;
Axis Ident.| Addr. Sigal Display/Input ;
No, No. |
326 S N Distance machine zero and]
ficticious zero to traas-| (23
327 .
formation center at ro-
tated coordination sysctem
Units Taput Incre-! Unicts
Measuring Linits meat
System
Metric, -3
degrees 1/2x10 “am 0| 99969999 1 T/um.
Inch ; - - - - -
i

Basic model 4B only. Not available in inch system.

Option B67.

TEST Data memory

AXxis Ident. | Addr. | 3ign Display/Input
No. No.
3238 3 + Turret radius tool 4€>
changer
Units Input Incre- Units
Measuring Limits ment
System
Metric, -3
degrees 1/2.10 “mm 0 99599999 1 1 Sum
Inch - - - - -

Basic model 4B only. Not available in inch system

Option B67.
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TEST Data mewmnory

Ax1is Ident. | Addr. |3ign Display,/Input
No. No.
- Turret radius <>
s
325 = T C2-axis <
Units Input Incre- Units
Measuring Limits ment
Svstem
Metric v -3
' 1, 2.1 " 90999¢C 1,
dégrees p 0 “mm 0 6999909 ¢Cg 1 /um
- e e e e
]
Inch - - - - -

 asic model 4B only. Not available in ianch system.
Option B6R.
the PLC.

This machine datum can be altered via



TEST Data memory

Axis Ident. | Addr. Sign N ame
No. No.
nd . Lo
330 S + 2 switch position
331 S + 374 "
332 S + feed 4th " "
over- th
333 S + ride 5 " "
331“ S + value 6th " "
in th
335 S + per- 7 " "
336 . . cent  gth . {§>
th " "
i 337 S + S
333 s . 1050 '
339 S . 1150 "
340 5 . 120 "
341 S + 13th 1] 2]
342 s + 1450 2
343 s + 1550 :
344 S + 160 '
min. and max. value increments units
1 130 1 %

With basic model 4A from software version CO2 on.

The percentage-values of the 15 positions of the feed override
switch can be specified by these MD. Thus an aljustment in fine

steps is possible in selected override ranges.

Starting from 1% any % in steps of 1 % can be entered.
The first switch position (for left position) is specified as
0 %. If 0 % is allocated to any other position, the feed hold
LED does not light up in contrast to the first position

(= defined zero position). The upper limit is 130 %,

With automatic MD setting, the standard values of the machine

control panel are entered.
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TEST Data Memory

AxXis Ident. hddresq Sign Name
no. no.
345 S + Software prelimit ;é;>
switch
\/ -
1
Units of . a
measuring min. and max. increment units
~ values
system
=3
metric,degrees | 1/2x10™3mm 0 59999999 1 ium, 107 °deq.
—3 .
- h
inch 1/2x10 %inch | 0  (©999999 1 1077 inc

With basic model 4A fromsoftware version C 02 on.

The software prelimit is defined as incremental value to be

2ntered in MD 3453. It ensures that the software switch is
|

overrun by /um only, even at high traverse speeds. Above a

defined traverse speed, braking is prematurely initiated by

the incremental value of the prelimit switch. This prelimit

~~switch is common for all axes in both directions.

If the software prelimit is r2ached at a

speed greater than
specified in MD 346, alarm 518

is displayed. If the software
prelimit is reached at rapid traverse, the speed is reduced

to the value given in MD 346 as well, but alarm 518 does not
appear.

Clnmmaam~ AM NypAdae N~ DTOE A4 AN AR



Principle of the prelimit switch:

vmax.

Legengi

2 1,
: : !
—3

&

The incremental value

allow braking down to

reaching the software

entered in MD 3453,

MD

X

' 5
= :

'

" 6

]

]

'

3 S
6 5

Software limit

Software prelimit

Incremental value of prelimit

(Ident No. 343)

Speed limic for
prelimit (Ident

Axis stop-point

effective

(Ident No. 408,

Axis stop-point
(Ident No. 4083,

software
No. 34€)

with ramp

Bit 7 = 0)
without ramp
Bit 7 = 1)

The software Limit will be overrun

by /um dependent upon sample time

and speed in MD 346.

in MD 345 musct

be of such a size to

the speed given in MD 346 without

limit switch.

346 becomes ineffective.
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TEST Data

meuory

! i
Axis Ident.i address| osign | Name
- i i :
i No. No. ! '1 H ;
; ! ! .
; : : i i
; 346 5 = : Speed behind pre- €€> j
i ' ; . ! !
: t limic i :
S
| | Units of min. and max. | Incre-{ Units
i ! N
§ | Measuring values ment
| i system
i , ,
! metric | ]
: 5 -3 mu_ deg.
i ’ -
rees 1,/2x10 “mm 0 24 000 1 T ==
~—c8 ! ’ min;min
H ) .
-4 inch
| inch ! 1/2x10 “inch 0 10 000 1 0.1 —==—
| l
1
-
N
N—

———

O mmmmn A

Nerar N~ - Q78240 _NANLUND _NA AN



TEST Data memory

Axis{ Ident.{ Address| Sign Name
No. No.
347 S + Reduced block end
speed at G62 {3)
Units of min. and max. Incre- TUnits
» measuring values ment
1 system
metric, -3 - ; mm gggree
degrees 1/2x10 “mm 2 » 2% 000 1 1 min’ wmin
. A=l R inch
inch 1/2x10 "inch 2 10 000 1 0.1 ===
With basic model 4 A from software version C 05 on.
Programming of G62 reduces the speed at block end to the
value given in MD 347,
This reduces wear on the machine at 90 e or 270 ° corners
traversed with high feedrates in continuous-path control.
Applicable to all machines with 3 M controls, but pre-
dominantly used with wood working machines.
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89 7-33



TEST

Data memory

Axis Ident | Address |Sign Name
No., No.
350 S + Cutoff speed for
linear axes
P\/ '
1
Units of min. and max. lincrement units
measuring va lues
system
~metric, 1/2x10_3mm 0 24 000 1 Em_ ;1 ge.g-'.
degrees min mm
) <4 inch
inch 1/2x10 “inch 0 10 000 1 ==

The speed specified in MD 350 is effective on reference point

approach when the

"deceleration at reference point approach”

interface signal is active (refer also to MD 210 to MD 213).

7.4

cNE Qo
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TEST Data memory

—
Axis|{ Ident.| Address | Sign Name
No. No.
34¢ > + Cutoff speed
for rotary axes
-
Units of min. and max. Incre- Units
measuring va lues ment
system
metric,t =3 . mm deg
’ /D _ <, ~ 2! N . d
; -4 inch
inch 1,/2x10 inch 0 10 000 1 0.1 =——
[ min
With basic model 4 A from software version C 02 on.

An individua

1l cutoff

for rotary axes.

This value applies to all rotary axes declared by MD 403 -

speed for referencing can be specified

406.

The dynamic characteristics of rotary axes sometimes differ

significantly from those of linear axes. To avoid reducing

the cutoff speed of lLnear axes to the low values of rotary

axes, a separately adjustable cutoff speed for rotary axes is

available.

If the value

'O'

is entered in MD 349,

deceleration cam on reference point approach.

Siemens AG Order No.: 6Z2B5410-0CH02-0AA0

the axis stops on the

E05.89

7-35



TEST Data memory

Axis| Ident.| Address | Sign Name
g No. No.
: 348 S + Feedrate for
gauging in Jjog mode <§>
3""\,
Units of min. and max. Incre- Units
measuring va lues ment
system
~etric, 1/2x10 mm 0 24000 1 mm_. degree
degrees min’ min
inch 1/2x10 ¥inch 0 10000 1 0.1 loch
min
Available with basic model 4% B only. Option B79 required.
The tool to be measured approaches the measuring probe at
this speed.
N
S
7.2/ £nE Qo Siemens AG  Order No.: 8ZB5410-0CH02-0AA0




351 S

Speed threshold for contour monitoring

TEST Data memory

Units of Input Limits| Incre- Units
Measuring ment
System
Metric, degrees | 1/2 x 10" 2am o - 1 mm/min
=4, ,
Inch 1/2 x 10 "ingh O - 1 0.1 inch/
j min
3352 S: Tolerance band for contour monitoring
TEST Dat? meTory
Units of Input Limits | Incre- Units
Measuring ment

System

Metric, degrees

1/2 x 10-3mm

0...32 000

mm Test 850
725 « 1000

Inch

!

1/2 x 10" 'iach 0...32 000

O0.1inch Test 830

125 « 1000

The actual KV factor is automatically evaluated when the axis

is traversed at least 3 seconds with constant speed (display in

TEST 850....353 in 0.001 m/min/mm, customary values between

500 and 1800). The measured KV factor remains stored until any

MD is altered. After evaluation of all KV factors (otherwise

alarm 528) they are compared for equality. A deviation greater

than 50 is indicated by alarm 527.

Evaluation of the tolerance band:

MD 3532 x 125

(/“m)

Measured KV factor x 1000

For a detailed description of contour monitoring, refer to

Section 6.

If the value O is entered as tolerance band,

the control

assumes automatically the standard value 2000. Entered values

between 1 and 32 000 become effective according to the above

equation.

e.g. Value 1000 is entered in MD 352, KV

Tolerance band:

1000 x 125
1 x 1000

Siemens AG  Order No.: 6Z2B5410-0CH02-0AA0

= 125 /um

1 m/min/mm.
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TEST Data memory

Axis|Ident T
nc. no.

Addr. Sign Name

353 S + Position monitoring delay

time
S

a2

T :

min. and max. in- .
units
values crement
p
Note:
Standard value is 300 0 16000 1 1 ms

The entered delay time 1is effective at:

1. On positioning at digital zero the clamping tolerance
monitoring (MD 110 - 113) is activated after this delay
has expired. The delay selected should be as such that
the max. following error can be worked off without

triggering the alarms 101, 111, 121 or 131,

2. Delay for the output of the "servo inhibit" signal after
emergency off or other faults which result in immediate

shut down of the axes.

3. Delay for the output of the "servo inhibit" signal if
the servo enable for a moving axis is cancelled by the

interface control.

Delay for triggering the alarms 101 ... 131 (standstill

&

monitoring) when the max. command value (MD 140 ... MD 143)

is exceeded.

7.0 FNs Qo Siemens AG  Order No.- 6785410-0CH02-0AA0



TEST Data memory

Axis| Ident-] Addr.| Sign Name
No. No.
354 S + Command value fault {3}

trigger threshold

5
1
Type of measuring min. and max. in- units
circuit board va lues crement
. 10v
03320 0 3000 1 tVelo = EhIY:)
03325,/03350 5 _ 1oV

The monitor triggers alarm 102, 112, 122, 132 if the command
value rises too high owing to measuring circuit- or drive faults.
The input value must be greater than the largest max. command
value defined in MD 140 - 143.

Recommended value: Approx. 20 % greater than MD 140 - 143,

Command value (VELO resp.mm/min)

) 4 Commaund value fault
MD 354 trigger threshold {alarms
102, 112, 122, 132

+ 20 %
MI-) :ﬁg —_ - /__ e e @ — .— Maximum command value
?h v o~ (Ipo stop)
MD :gg - = 1‘--9"-3/ . W Maximum axis speed (GOO)
9 ¢ 4 o @ .d N
MD372 R ORY N R S A U Rapl jog
@ e\v o ¢ ®» » o ® Feed

MD 371 R A T BN B I
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TEST Data memory

AxisiIdent.i Address: 3ign Name
No. |No. !
] !
1 335 3 Do+ Circle end point .€>
|
i | tolerance band
Tnits of min.and max. incre-| units
measuring va lues ment
system
metric, -3 A -3
degrees 1/2x10 “mm § 0 32 000 1 1 ,um,10 “deg.
: / !
. -1 !
inch 1,/2x10 Y inch 0 32 000 1 10" inch ;
~— El
1

The input value defines an aanulus (tolerance ring)

equidistant

to the programmed arc and independent of the programmed circle

end point.
« ring,

the end point can be reached on a radial path.
end pcint lies outside of the tolerance ring,
is already detected in the first

cleared for machianing. This

Tf the programmed end point lies
then the erroneously programmed circle is executed until

within the tolerance

If the programmed
the block is not

buffer memory (block decoding) and alarm 303 is triggered. The
same applies to correctly programmed radius (M:M‘) and

erroneously

]2

//

— -

lies within the
ring:
no alarm

£ad point
toierance
Mackining,

Limits of tolerance ring

Rejuired arc (with X and

Machined path (with

erroneous M')

d Tolerance value entered
in MD 355

///%ot to scag>\\\
e.g. d= 10/um

programmed end point,

~

\\_/'/

End point lies outside the
tolerance ring:

No machining, alarm 30%
A Starcting poiatc

E Ead point (correctly

E)
programmed )

M Reguired centre point

M' Programmed centre point

(erroneously programmed

parameter or radius)

Qicmana A Nrder Nn - RZRIA10-NCHND-NAAN



TEST Data memory

AX1s Ident. Address} Sign ' Name
no. no.
356 S Threshold for CRC
block insertion at coraers
2
1 .
Units of . a
measuring min. and max. increment units
values
system
metric,degrees 1/2x10"3mm 0 32000 1 1um, 10™3deg.
- -4 .
inch 1/2x10"%inch | 0 32000 1 107% inch

One or more intermediate blocks for linear cumpensation
movements are inserted for transistions from a circular con-
tour to a linear or to another circular contour (refer to
Programming Instructions). With these compensation movements

the programmed feedrate is maintained along the cutter ceatre
path, on machining, however, the feedrate is maintained with
respect to the workpiece contour. This results in differences

in feedrate. In order to avoid speed changes at small distances,
the compensation movements beneath the threshold 'd' are

simplified or omitted as follows:

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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\ ]

(

The threshoeld is potr effe
3. rtraugsitions with 1i
Qolastions ouly. The co
movements sre always ca
(refer to Fregroamming Instruc

Cutiter centre path

///// <Countour error
N
N

7-49 FNg RO

4X1, 4v1 < 4:

X7
VLN
/ R N / \

/" \

AXL, 4%X2, dy1, 4¥2 L &:
Ay

//A \ T
N\

~

/ contour
/ \\error
\
/ R/) E

No compensation movement.
The correct compensation 1is
easured at the end (E) of
tlock only.
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TEST Data memory

AxisiIdentd, g, Sign " Name
no. no.

357 S + spindle drift

; min. and max. in- .

units
values crement
vELO2 -10Volt
0 500 1 =
8192

This machine datum specifies the value of drift compensation
in the event of analog spindle command value outpurt,

The input value must be evaluated at low speeds. It has to be
altered in the appropriate sense until the spindle runs equal
actual speeds in both directioms of rotation.

Particularly with application of M 19 the drift compensation
needs to be carried out accurately.

358 S Dynamic smoothing exponent for thread cutting

Input limits Increment Units

0 5 1 (2°-1) x sample time

This machine datum specifies the ramp up time of the servos
for threading. The MD 120 - 123 are not effective with G33.
The actual value pulses of the spindle are smoothed for
generating the axis speed.

The actual value sample time is used as a time constant
according to the following formula:

(2%-1) times sample time

X ... ioput value
Table: Input value 0 1 2 3 4 5
Sample time-factor 0 1 3 7 15 31
Ramp up function jump ramp
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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TEST Data memory 500

AX1is Iderrt.Addr. Sign ’ Name
ne. No.
359
360
361
362 S + max. spindle speed in each
363 of eight gear ranges
364
365
366
Lt
v
. min. and max. in- .
spindle speed range values rement units
N
1 = 9999 min -1 16 9999 1 rev./min
0.1 - 999 min = 16 9999 1 rev./0.'min

These MD determine the max. spindle speed reached in the
individual gear ranges at a command value of 10 volts,

If there is no gear at all, the max. spindle speed is entered
in MD 359. All other MD (360...366) are set to O. For gears
with less than 8 stages the value O should be entered into the

MD of non-existing stages.
~ Command value fo spyindie

1oV e = - — — - = — — =

I |
| !
| |
! |
. 1 e .
! I min Y Spindle speed in
I \ [ each gear stage
Gear 1 Gear 2 Gear 3 input values

(MD359) (MD360) (MD361)

Correspondence of gear stages and MD number:

Gear stage 1 2 3 4 5 6 7 8
Input number 359 360 361 362 363 364 365 366

For the interface signals of the gear stages refer to Section 8
(Interface diagnostics of the input signals, 3 inputs for the
coded gear stages).
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TEST Data memory

Axis Ident s |Address Sign Name

no.

Spindle 367 S + Tolerance band for
programmed spindle
speed

Spindle speed range min. and max. increment units

; values
1
1 - 9999 rev/min 0 99 1 %
0.1 = 999 rev/win 0 99 1 %

The deviation of actual speed from the set speed can be determined

in systems with analog spindle control and fitted spindle encoder.

(Set speed - tolerance) € actual speed < (set speed + tolerance)

The actual speed is measured by means of a ROD-encoder.

Deviations outside the tolerance limits of the programmed spindle

speed are signalled to the PLC via the input signal I 68.5 by

cancelling the

Siemens AG Order No.: 6Z85410-0CH02-0AA0

"Spindle within the set range”

signal,
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TEST Data Memory

Axis No. Ident No.| Address| Sign Name

Spindle 368 S + Tolerance of maximum
spindle speed

Spindle speed range min. and max. Increment Units
va lues
~— !
1 - 9999 rey/min 0 99 (100) 1 %
0.1 = 999 rev/min 0| 99 (100) 1 %
N

In systems with analog spindle control and spindle encoder a
deviation beyond the max. speed plus the tolerance limit results
in setting of the input signal I 8.6 in the PLC Jépindleribove
speeé 1imit" and the alarm 225. Consequently, the NC shuts off the
spindle and the feed drives. The smallest of the following max.

spindie speed limitations is active:
- Max. gear stage speed (MD 359 to 366)
- Max. spindle speed specified in MD 370
- With G96: Value in setting datum 20 (G92 5....)

“~ne monitoring of the max. gear stage speed is not active if

MD 4238 bit 4 is set to '1!

‘n input of '100' disables the monitoring.

N

Note: An alteration of MD 368 becomes effective after hardware-

reset or gear stage change only!

7.2R oAR Q0 Siemens AG  Order No.: 6Z85410-0CHO02-0AA0



TEST Data memory

Axis no. Ident. Address Sign Name
no.
Spindle 369 S + Tolerance spindle speed
at standstill

Spindle speed range min. and wmax. increments units
va lues
L 9'999 rev/min 0 125 1 0.01 %
0.1 = 999 rev/min 0 125 1 0,01 %

The actual speed is measured in systems with analog spindle

control and spindle encoder. If the spindle speed drops below

the "standstill speed” the NC reports via input I 63.3 the

"Spindle stationary" signal to the PLC.
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TEST Data memory

AXxis No. {Ident.No. jAddress S5ign Name
3pindle 370 S + Maximum spindle speed
Spindle speed range |min. and max. Increments Units
values
1 - 9999 rev/min| 1 jofeYele 1 1 rev/min
A 09¢ rqv,-’min 1 9999 1 0.1 rev/min
SN—

With basic model 4% A from C02 on.

This maechine datum

It can be input or altered via the PILC.

‘nplicat

ion:

N

limits the max.

spindle speed.

The spindle speed can be limited depending on the chuck size

between the NC and the PLC.

via the "wide window"
N
7.49 £En= R0
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TEST Data memory

Axis| Ident. Address| 3Sign Name
No. No.
371 S - Jog feed rate
Units of min. and max. Incre- Units
measuring va lues ment
systei
ic -3 o )
gy 1/2x107 “mm 0| 24000 1 y 2% degree
egrees min’min
inch 1/2x10" *inch o | 10000 1 inck
min
The entered value 1is ap,licable to all axes in jog mocde

with 100 % feedrate override, unless it is

in MD 130 -

133.

Siemens AG Order No.: 6ZB5410-0CH02-0AA0
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TEST Data memory

Axis! Ident.| Address | Sign Name
No. No.
372 5 + Rapid jog speed
Units of min. and max. Incre- Units
~ 5| measuring values ment
1 systemw
metric, 1/2x10 " 2mm 0 24000 1 ; mo_. degree
degrees min’ win
-
inch 1/2x10"*inch 0 10000 1 0.1 iogh
min
The entered value applies to all axes in rapid jog mode with
100 % feedrate override and rapid traverse override "ON" unless
limited by the values in MD 130-3733.
The value entered in MD 372 is not used for programmed rapid
traverse (G00). GOO is defined in MD 130 - 133 (acceleration
speed limitation).
N
N
7-50 £N5 RO
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TEST Data memory

Axis| Ident.] Address| Sign Name
No. No.
373 S Reference point
approach speed
Units of min. and max. Incre- Units
measuring values ment
system ;
R M _
';etrlc' 1/2x10 3mm 0 24000 1 mm_, degree |
egrees min' min
inch 1/2x10 " *inch 0 10600 1 0.1 ioch
min
The entered value aplies to all axes in referencing mode
with feedrate override at 100 % and rapid traverse over-
ride "ON" unless limited by the values in MD 130 - 133,
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89 7-51




TEST Data wmemory

Axis{ Ident.| Address| Sign Name
No. No.

374 5 - Incremental

feedrate
Units of min. and max. Incre- Units
~ 4 measuring values ment
Il systew
metric, 1/2x10" 2mm 0 24000 1 ; mm_, degree
degrees min’ min
_\./

inch 1/2x10 *inch 0 10000 1 0.1 ;‘l‘gh

The entered speed is effective in incremental mode only.

Customary values up to approx. 1000 mm/min.

[0)]
N
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TEST Data memory

T

Axis| Ident.| Address| Sign Name
No. No.
375 S + Dry run feedrate
Units of min. and max. Incre- Units
measuring values ment
system
metric,; -3 ) mm _ degree
degrees 1/2x10 “mm 0 24000 ! min’' min
inch 1/2x10 *iach 0 19000 1 0.1 ;ggh

The entered value is effective with activated dry run switch

instead of the programmed feedrate,

specifically by MD 130 - 133.

if not limited axis-

The feedrate override remains active in dry run mode.

The dry run switch can be locked with the key switch
depending on MD 410 bit 2.

Siemens AG  Order No.: 6ZB5410-0CHO02-0AAQ
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TEST

Data memory

Axis Ident.| Address| Sign Name
No. No.
376 S + Delay time for
*spindle inhibit
~ B min. and max. | Incre- Units
1 va lues ment
0 16000 1 ms
N

To avoid drifting of the spindle after command value O output,

the spindle drive enable (* drive inhibit) signal is cancelled

after this delay time has elapsed.

The delay time is effective at:

7-54

Cancelling of the interface signal

spindle suwp MO3

Emergency off

"spindle enable"”

In the event of position control monitoring alarms.

E05 80
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TEST Data memory

Axis Ident .| Address| Sign Name
No. No.
Spindle| 377 S + Minimum spindle motor speed

min. and max.|Incre- Units
va lues ment
10V
0 8192 1 VELOZ--—-——S]gz-—
1

This machine datum specifies the min. spindle motor speed which

will be maintained even when, for instance, at constant cutting

speed the turning diameter increases. Consequently, starting from
this point the cutting speed is no longer constant buft increases
with the turning diameter.

A smooth running of the motor down to this speed is possible.

Example for evaluation:

Max. motor speed = 3500 rev/min, corresponds to max. spindle speed.

Min. motor speed e. g. 530 rev/min.

_ 50 rev/min
Input value = 5500 re57mi§

8192 = 120
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TEST Data memory

Axis Ident. Address; Sign Name
No. No.
Spindlel] 373 S + Cutoff spindle speed

for M 19 approach

. H B - .
; Spindle speed range | min. and max.! TIncrements Tnits
: ' values i
. i ! ’ .
~ 1 -~ 99¢% rev/min 1 | 99G¢% i 1 1 rev,min
[ — I B I
f 0.1 - 99§ rev,/min | 1 | $99s | 1 0.1 rev/min
{ H
-

This machine datum specifies the spindle speed to which the

speed is reduced at oriented spindle stop (M 19).

The spindle continues running at this speed until positioning
can be accomplished along the position control characteristic

~—~ set by means of gain.

With option E 42 only.

N ~
This MD can be set or altered via PLC with the basic model

4 B starting from D 03.

- -~ -~ “ el IR N e ol



TEST Data memory

Axis Ident.| Address | Sign Name
No. No.
Spindle| 379 3 + Gain factor for M10

closed loop control

Spindle speed min. and max. |In- Units
va lues crement
- -1
1 - 9999 min ! 0 10000 1 min

360 degrees

0.1 - 999 min 0 10000 1 0.1 min
3690 degrees

Recommended value: 200

In the event of orented spindle stop (M19) the spindle operates
in closed-loop position control. The gain factor is described
by the positioning ramp to the end position. The Slope is de-
fined as the spindle speed (in rev/min) at a position 3600

ahead of the programmed position.
With option E 42 only.

This machine datum can be set or altered via the PLC with

basic model 4 B starting from DO 3.
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TEST Data memory

Axis Ident’Addr. Sign .Name
no. no.
Spindle| 380 S + Positioning tolerance
for M19
1
min. and max. in- units
values crement
N—
0 1000 1 1/11
degrees

The position tolerance band is specified in encoder increments.

One increment corresponds to 360/4096 degrees.

With oriented spindle stop (M19) the "Spindle position reached"

'Ssage 1s output to the PLC via input I 68.% as soon as the

yosition deviation lies within this tolerance band.

With option E 42 only.

A —

This machine datum can be set or altered vis the PLC with
basic model 4 B from D03 on.
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TEST Data memory

Axis | Ident.[ Address| Sign Name
No. No.
3831 S + NC system software version *)

The software version is stored in an EPROM and transferred in-
MD 381 on Power-ON-Reset (Iaput limits: 0....32000).
With basic model 4B from DO5 on the following value will be

entered: S.....33 uu,
»

33 signifies the software for basic model 4B

uu gives the software version

*) If any other value is input via the keyboard it will be

changed on Power-ON-Reset to the value stored in the EPROM.

TEST Data memory

Axis| Input| Address|Sign Display/Input
No. No.
382 S Limit for updated
R parameter display

Input limits Incre- Units
ment
0 99 1 -

The actual contents of the locked R parameter are not dis-
played with active "Cycle inhibit" interface signal (Q 64.3)
e.g. Entered value 50: The actual contents of the R parameters
R 50 to R 99 will not be displayed. The limit must be set to
fs 50, if the fixed cycle program L 95 or L 96 are used with =
3 M control.
Note: Calculation blocks programmed in cycle language are
executed faster!

Refer also to MD 428, bit 2.
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TEST Data memory

Axis | Ident. address| Sign Name
No. No.
383 S Increase of software sample
period
min. and max. Incre- Units
va lue ment
0 30 1 1/2 ms

This machine datum is normally set to O. The fixed standard sample
\’period for tﬁe closed-loop position control is effective. However,

by means of this machine datum the sample period can be increased.

 The sample periods must be matched if two different types of \C
are located in the same rack.

e. g. 3TT with one C-axis:

MD 333
NC1 3T without C-axis 4
NC2 3T with C-axis 0

In all other cases the technical department (TN%) of the GukL works
must be contacted before increasing the sample period if neceded.

Pay attention to MD 428, bit 7,

TEST Data memory

- | Axis Ident. Address Sign ' Name
no. no.
nd - .
. 385 S * 2 software limit in
~ minus X direction (only 3T) ::>
—
Units of . and max in-
measuring ml?&es ax. cre- units
system va ment
metric,degrees | 1/2x10 3mn (o) +99999999 1 1u.m,10'3deg.
- -4 .
inch 1/2x10 4inch 0 +99999999 1 10 inch

The second software limit switch in minus X direction is
activated with PLC output Q 6%.1 (3T only),
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TEST Data memory

Axis Ident  Address| Sign Name
No. No.
Spindle| 336
7 . .
387 Acceleration time for
338 eigh
- . ght gears
38¢ > (acceleration and
deceleration ram
390 p)
391
392
393
! min. and max. Incre- Units
va lues ment
0] 32000 1 4 ms

The controiller outputs the command value for spindle acceleration
8s 3 ramp specified by this machine datum. This machine datum acts

@s a variable ramp-function generacor.

The adjustment is performed by measuring the time interval from
speed O to max. speed.

The time converted to the stated units is entered into the MD.

Example:
Gear stage 1
ACceleration time: 400 ms —p MD 336 S 100

Gear stage 2
Acceleration time: 5330 ms —p MD 387 S 1453

These MD can be set or altered via the PLC with basic model

4B from DO3 on.
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7.4 Description of the Machine Data Bits:

The description of the individual machine data birts

follows the sequence of the input numbers.

For The name of a key is specified by a corresponding

MD 400 bit combination. The corresponding character

MD 401 appears on screen when the key is actuarted.

MD 402 The same allocation must be adhered to in

programming (punched tape or floppy).
Coding of the addresses:
Bit Name
1
3 1 0 Refer also to the
0] 1 ] A Programming- and
o 1 0 0 Operating Instruc-
0o 1 o 1 C tions of System 3
0 1 1 0 U
C 1 1 1 A
1 0 O W
1 0 1 1 i<
7 6 3 4 3 2 1 0
400 Name of radius of chamfer
]

Bit

7 to 4 Always to be set to 'O

Bit Name of radius or chamfer for:

3 to O 3M: - Address (name) for cutter radius

- Address (name) polar coordinate programming

- Address (name) for diameter ratio in
cylindrical milling

- Address (name) for insertion of radii and
chamfers in blueprint programming (option
C33, B75).

- Address (name) for radius programming of
circles (optiomn B62).

3T: - Address (name) for tool nose radius

- Address (name) for radius programming of
circles (option B62).

Note: In the Programming Instructions the name P is used
throughout for 3 M and B for 3 T. These letters should
also be used in practice.
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] T T

401 Name of angle \
1 |
7Big A Always to be set to 'O
Bit Name of angle, mostly the letter A is used
3 to O (see Programming Instructions)
With 3T: Address (name) for coding of the tool
position (position of tool nose)
Address (name) of angle in blueprint
programming (option B73)
with 3M: (from CO2 on)
Name of angle in polar coordinate pro-
- gramming
Name of angle in blueprint programming
(option B73). Refer also to MDL4OO,
7 6 5 4 3 2 1 0
H T 1 ]
1 ’ t h .
402 Name of 4 axis, QM only
.
Bit Always to be set to '0!
7 to 4
Bit Address (name) of the 4°" axis with option
3 to O A 03, AO4. Refer also to MD40O.
403 1°% axis, X with 3T and 3V
404 2" axis, z with 3T, Y with 3M
405 3" axis, z with 3M, C2-axis with option B68
+ E
406 4 th axis, 3M only, Cl-axis with option AO3
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403 Referenc- | partactual Divide Part Actual value | Command Ref pont
teo | :‘egez:; value Rotary part actual sign change | valuesign approachin
406 ) prior to timesten | axis actual value change negative
! start valueby 2 |times2 direction
: -
Bit 7 Bit set to '1': The NC start interlocking is not

effective for this axis.

Application:

The NC start interlocking can be excluded for
individual axis even without setting MD 407, bit 7.
h — »

ef. 8. 3M with two a2xes only (X and Y). The unon-

| existant Z axis reguires an adaptor plug in order

™ to short-circuit the open encoder input or MD 422
ot bit 4 has to be set to '1°',
If bit 7 of MD 405 is set and bit 7 of MD %07 is

not set then only the X and Y axis need to be

referenced.

Available with basic model 4A from C0O2 on.

This bit has a different function in case of the

t . - e : -
L th axis. Refer to Data Specification Sheet of the

control,
Bit 6 Bit set to '1': Part actual value multiplied by ten.
— This factor matches the increment resolution of the
measuring device to the interpolation resolution of
the control. Refer to table for measuring device
selection in the Interface Descriptions.
P

For encoders with other increment numbers than
those given in the table or for other pitch values
of the ball screw, the matching has to be made at

the machine e.g. by adaptation gears.
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403 to 406
Continued

=

Bit 6 Factor Bit 6% Bit &4 Bit 3
(con- 1 0 0
tinued) 0.5 o ]
2 o 0 1
5 1 1 0
10 1 0 0
20 1 0 1
* With model 4A from CO2 on.
Refer also to table for measuring device
: selection in the Interface Descriptions.
Bit 5 Bit set to '1': Axis is declared as a rotary
axis.
If"modulo 256" bit (MD 420-423, bit 2) is set,
the actual value overflows to O after 256 re-
volutions. With inch programming or inch
measuring system and bit 5 set, the axis is
taken as a rotary axis with programming in
degrees.
Bit &4 Bit set to '1': Part actual value divided by
two. For table refer to bit 6.
Bit 3 Bit set to '1': Part actual value multiplied
by two. For table refer to bit 6.
Bit 2 Bit set to '0': Positive part actual value is
taken as positive for calcu-
lation.

Bit set to '1': Positive part actual value is
taken as negative for calculation.

Bit 1 Bit set to 'Of: An axis command in positive
direction leads to a negative
set speed output.

Bit set to 'l': An axis command in positive
direction leads to a positive
speed output.

Bit O Bit set to '0O': Reference point approach in

positive direction.
Bit set to '1': Reference point approach in

negative direction.
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407

NCstart
enable
wiout ref-
erencing

Spindle | Spindle Spindie Spindie
speed in | encoder actual value | actual value
0.1 oresent sign change | times two

revimin

Bit 7

Bit set

Bit set

»
1

to

to

QO':

l‘]l:

After switching on the control
all axes need to be referenced
otherwise the NC start would be
inhibited in the operating modes
MDA and AUT (alarm 331).

Refer also to MD 403, 404, 403,
bit 7.

The interlocking of the NC start
is not active, but approaching
the reference points is possible.

Bit
6 to 4

Bit 3

Bit

Bit

set

set

to

to

v*]t:

(0':

Spindle speed S ranges from 0.1

to 999.9 rev/min. The desired set
value multiplied by ten has to be
programmed e. g. for 99 rev/min =
S990 must be programmed. The

actual value is displayed correctly
(96 rev/min). The maximum spindle
speed is 999.9 rev/min if the bit
is set.

Spindle speed S ranges from
1 to 9996 rev/min.

IS}

Bit

Bit

set

to

1‘]!:

This activates the hardware
monitoring for the spindle encoder
(alarm 224) and the display of the
actual spindle speed.

— Bit 1

Bit

to

l]l:

The sign of the measured actual
spindle speed is changed e. g. a
positive active value is taken as
negative in calculations.

This affects display, spindle
monitoring and M19,

Bit O

Bit

Bit

to

to

l‘]':

IOI:

The actual value of the spindle
is multiplied by two.

In order to reach higher spindle
speeds the ROD-encoder can be
geared down by a reduction gear

2 : 1. Theun the actual value of
spindle must be multiplied by two.
This makes it possible to double
the admissible maximum spindle
speed to a maximum of 9999 rev/min

or 999.9 rev/min.
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Bit set to '0O':

v

limits,
performed over the decelera-

\ < only the following
\<€: errors are worked off. The

overrun U depends on instant A

tion slope,

7 6 5 4 3 2 1 G
Faststop |[Input "inch” Spindle | Aux. Aux. functio}'n output at
LoSs atlimit f.'::g:. measuring | control | function block search
switches (G70) system by NC output prior
setting to mave |
Bit 7 Bit set to t11';
v =—ﬂ-r- On reaching the software

braking is not

\ \ and braking performance of the
\\ servo drive.
A >
A E ?

On reaching the software limits,

braking is performed according
to the deceleration slope. The
K overrun U depends on acceleration

w

Refer

l‘— (MD 120-123), the instant A, the -
SRS speed and servo drive,

Instant in the sample time within which the
software limit switch is recognized.

Instant at which the software limit switch
would be reached exactly.

Time in the course of which the software
limit switch will be overrun.

Actual travel speed owing to following

error.

also to MD 345 and MD 346.
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408
Continued

[Bit 6 Bit set to '1': Input system is set Tto "Inch"
Units: 10-% inch
G70 is reset state

Bit set to 'O': Metric input system
Units: 1072 mm
G71 is reset state
Refer also to bit 4.
- Bit 5f
Bit 4| | Bit set to '1': Inch measuring system,
i !
- ; unit 10°° inch.
! Bit set to '0': Metric measuring svstem,
f unit 10"3 mm.
! Both bits 4 and 6 will only become active after
¢ PORESET. If bit 4 and 6 are not set identically,
| Option B41 is reguired. Various machine data and
{ units for operating and programming depend on
, these bit settings.
: The following machine data depend on bit 4
i  {measuring system):
. MD 100 ... 103 MD 180 ,.. 183 MD 250 ... 2533
| MD 110 ... 113 MD 190 ... 193 MD 270 ... 273
MD 150 ,.. 153 MD 210 ... 213 MD 3453
MD 160 ... 163 MD 220 ... 223 MD 352
MD 170 ... 173 MD 240 ... 243 MD 385
N—
The following display values depend on bit 4:
300 ... 203
810 ... 313
~— 330 ... 833
840 ... 844
The following machine data depend on bit 6
(input system):
MD 120 ... 123 MD 326 ... 329 MD 349
MD 130 ... 133 MD 346 MD 350
MD 200 ... 203 MD 347 MD 351
MD 317 ... 324 MD 343 MD 356
MD 371 ... 375
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408
Continued

Bit 4

The following functions depend also on bit 6
(input system), but not on the programmed

G70/G71.

Actual value display

All zero offsets (G54 to G537, external and G59)
Constant cutting speed G96

Feedrate G94, G95

Tool offsets

Increments in incremental mode.

Bit 3

Bit set to 'O': The programmed speed and
direction for analog spindle
control is routed via the PLC.

" The interface control decodes
the programmed BCD data of the
spindle supplied by the NC and
transfers it back to the NC via
"external data input". This
allows modification of the data
by the interface control for
special functions (gear change,
chip breaking etc.).

The NC-internal evaluation of
programmed data has no effect
on the spindle.

Bit set to '1': The programmed spindle speed or
cutting speed and MO3, MO4, MOS5
are evaluated NC-internally.
Superimposition of S value and
direction of rotation can be
achieved via "external data input"
from the intzrface control. The
superimposed values remain effective
until "RESET" or program end while
the programmed data are suppressed.

If the function blocks FB21 and FB22
are active in the PLC, the pro-
grammed 5-values are always pro-
cessed via the PLC as described
above (with bit 3 = 0), even when
bit 3 = 1.

Bit 2

Bit set to 'O': Auxiliary function output prior to
axis movement

Bit set to '1': Auxiliary function output during
axis movement

Bit 1,0

Auxiliary function output at block search:
Bit 1 | Bit 0

0 0 no output
0 1 after NC start
1 0 Juring block search

The output of auxiliary functions at block search
has to be specified according to machiane manu-
facturer's stipulation
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NC Feedrate Diameter Tool iength
' pro- comp.
409 machine not gramming carried out
data related to of x-axis at even if axis s
entered contour 9037 not progr.
Bit 7 This machine data bit enables the interface

to the PLC to work. The interface signals can

be transferred when the bit is set,.

This bit must be always set to 1.

Bit 6

Bit 3 Bit set to '1': The progremmecd feedrate is

;’ maintained on the path of the
cutter or tool nose centre
point and not at the workpiece
contour in order to avoid in-
admissible traverse speeds at
[ small radii.

Practical use for lathes with
relatively large tcol nose radius
and where small radii are fre-
guently progrzmmed.
This bit can be modifiec via the
PLC.
(with basic model %Afrom C 02 on.
Also pay attention to MD 427,
bit 4.)

Bit &4

Bit 3

Bit 2 Bit set to 'O': Programmed travel distance for

- X axis in radius

Bit set to '1': Programmed travel distance for
X axis in diawmeter

This bit has to be set according to the end-

user's stipulation. 3T only.

Bit 1
Bit O Bit set to '0': Length compensation is not carried
out if axis is not programmed,

Bit set to '1': The tool length compensation is
carried out at slection, can-
celling or changing of correc-
tion number, even if the axis
is not programmed.

(Refer to Programming Instruc-
tions for 3T)
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Data start TO data TO data Program | Ory run Block search | M,S, T H
h10 in MDA fg %a‘t]at absolute | wear correctior] feedrate pointer editing
e value value
input input

The key switch can be made to lock certain func-
tions dependent on customer specification. If a
bit is set to 1 the corresponding function is

locked by the key switch.

Bit 7 DATA start in MDA for Teach-in and Playback

Bit 6 Zo data input (Zero offsets and setting data)
Bit 5¢ TC data, absolute value input

Bit 4 TO data, wear value input, maximum 0.999 mm
Bit 3 Correction and deletion of part programs,

Bit 2 | |Dry run feedrate

Bit 1 Block search pointer input, input of part pro-

gram numbers in Automatic mode.

Bit O Editing of auxiliary functions M, S, T, H.
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T | T [ i :

411 Device specification Baudrate (input
(input device) device)
412 Device specification Baudrate (output
(output device) | , device)
Bit
7 to Q|(Baudrate and coding for input and output de-
vices)

These machine data specify the input and output
devices. MD 411 concerns the input, MD 412 concerns
the output devices connected via the board 03%4%0,
connector X843, The serial interface can be operated
in fuyll duplex mode as RS232 or TTY interface. To

!

he actiyate the interface MD 4753 Bit O must be set to
“]!.

With basic model 4B and option E60 the MD 411 and
MD 412 can be set or altered from the PIC.

Ny
For overall meaning of the eight bits refer to
Section 2.
7 6 5 4 3 2 1 0
[ [ [ T T i T
413 | oubstitute ETA code for @ character
Bit
7 to O{There is no function key for the @ character in
EIA code thus any other key must be chosen for
substitution. The corresponding tape code (blt
pattern) has to be entered.
-
~—-
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RS 232 » Common Name of axis Aarallel to 4th
TR RN OC control NCready | axis
signals
without reset
parity 37T
Bit 7 Bit set to 'O': DC control signal without parity
DC? = 11 H, DC2 = 12 H, DC3 = 13 H,
DC4 = 14 H
Bit set to '1': DC control signal with parity
DCt = 11 H, DC2 = 12 H, DC3 = 93 H,
DC% = 14 H
~ : Refer to Section 8, Part "RS232 interface".
Bit
6 to 3
- -
Bit 2 For 3TT only
Bit set to '1': If an NC monitoring fault occurs
in one NC the NC ready signal of
the other NC is cancelled as well.
Bit th
1 and O Only with 3M and 4 axis or 3T/TT with C-axis.
Bit Name
1 0
9] 0] X
- 0 1
1 0 Z
—-
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CRC (3M) Analog Teach-in Threading ang
L1s TNC (3T) spindle Play back feedirev
control MDA
Bit 7 Bit must always be set to '1!',
TNC (tool nose radius compensation with 3T) or
CRC (cutter radius compensation with 3M) are
included in the basic model
Bit 6
~7Bit 5 Anglog spindle speed (3T only) _
Bit has to be set to '1! for_}T
- Bit 4
Bit 3 Bit has to be set to 'i!
Teach-in, Playback and MDA are standard functions
included in the basic model (refer to Operating
Instructions)
Bit 2
Bit 1 Bit has to be set to '1' for 3T
Threading and feed per revolution are standard
functions of the 3T and included in the basic
~- mode 1.
An encoder must be fitted to the spindle
\rBit 0
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8lock end
with CRLF | axis pos. in

Display x- a29 NC aiarm Fixed cycles | Senal

Read/load texts interface

diameter of system display
(31 par.

(RS232/TTY)

Bit 7

-,

The individual blocks are

terminated with LF CR CR at

Bit set to '0Q';

program output.
Bit set to '1': The individual blocks are
terminated with CR LF at
program output.
The output of CRLF is essential with DNC control.
This bit has also to be set to '1°' for program
output to PG 675/635 programmer.
Refer also to MD 423, bit 3.

Bit 6

The actual values are displaved

in diameter with 3T. MD 400,

Bit set to '1°':

bit 2 must be set as well.

Reading and loading of system memory data: @ 29
Bit 4 must be set with 3T/3TT if stock removal

cycle L 94 is used.

Bit 2

Bit has to be set to '1°',
Plaintext alarm displays in addition to the coded
alarm numbers are included in the scope of the

basic model.

Bit hz:s to be set to '1',

Lnables the nmachiniag cvecles for drilling and
milling according to frogrammicg Instructions,
Section 7. The cycle programs are delivered along
with the control stored ih the RAM memnory (basic

model).

Bit ©

Bit has to be set to '1°',

ACtivates the serial interface to the peripheral
devices (see section 2) connected to connector
X243 on PCB 03340. The serial interface is in-

cluded in the basic mnodel.
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Customer Deceleratio| Spindle Wear input | Measured 14 bit
417 o to feed of g;’;'c't'g; in diameter| Kv-factor DAC
module next block | at (37
threading
Bit 7 Bit has to be set if a custorer I/0 module
(module 02401,/02400) is used.
Bit 6,3
Bit % Bit set to '1°'.
Incontinuous - path control thre speed at block
end is reduced to the programmed speed of the
naxt block using the deceleration ramp.
v T Block N
o= = - - - — e —
] Block N + 1
{
e - L __
2t
Bit = § oo __
bit = i Application for woodworking
machines

Bit 3 Bit set to '1': The spindle override is also
effective for blocks with G33
or G63 progra=wming.

Bit 2 Bit set to '1°': The .entered wear value is halved
and then stored in +%e too!l cffset
m2nory. For the X-axis with 3T only.

Bit 1 Bit set to '0': The measured KV factor is cleared
on MD modification.

Bit set to '1!: The measured KV factor remains

T stored ca MD modification,

This is essential if MD are
modified via the PLC.

Bit O Bit set to '0': The bit must not be set if measuring
modules 03320-323, 03340 are fitted.

10V
1 ', = -
VELO 3043
Bit set to '1': The bit must be set if measuring
boards 03323, 03350 or 03326 and
10V
2= : r - A
03351 are fitted. 1 VELC = W
In this context, pay attention to tkre following MD:
MD 140 - 143, ™MD 230 - 233 and MD 354,
With basic model 4A this bit is set automatically
to '"1' by the input functions 5 to 8 from CO3 on.
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T T T T T I [}
418 Internal test bits, always to be set to O
319 Internal display bits
420 1°% axis, X with 3T, X with 3M
d
421 279 axis, z with 3T, Y with 3M
d . .
422 3r axis, Z with 3M, C2-axis with option B6S
) y th . . . .
(:23 4 axis, 3M only, Cl-axis with option AO3

-,

For detailed description of the eight bits of MD 420 - 423

refer to next page.
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+20 Rotary No Rotary Rotary Rotary axis | Rotary axis
to ;"&mo Z’recif:’”"g :Ts';":(;si'n :?:;'Z‘;s" , | roundingto | roundingto
+23 360 deg. monitor- | 360deg. |256tmes | fulldegree | haifdegree

ing 360 deg

Bit 7 Available for basic model 4R ONLY.

Preconditions:

MD 403 to MD 406, bit 5 (rotary axis) must be
set.

The "modulo 360 degrees" function can be acti-
vated via machine datum as an alternative to

( thé "modulo 25¢ revolutions" function. This
function is axis-specific.

The functioun can be selected simultaneously for
one or several rotary axes (max. 4). The pro-
grammed sign determines the direction of ro-
tation of the modulo-axis, also in absolute
programning (G90).

The absolute value of the programmed GSU-value
is approached. The maximum travel distance at
G90 amounts to + 360 degrees. In case of value
0O at G90, the axis approaches position ¢ in ne-
gative direction and remains stationary in posi-
tion zero.

- The programmed direction of rotation is resumed
after Automatic meode interruption (maximum ro-
tation 360 degrees). Cutter radius ccnpensation

_ or blueprint prograzmming is restricted to one
modulo range.

Prograwnming of an absolute move (G40) greater
than 360° triggers alarm 501,

Any number of revolutions can be programmed
(max. 256 times 360 degrees).

Maximum one revolution is traversed after block
search.

UCp to maximum of 3 axes with this function can
be programmed within one bLlock.
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420-423
continued

Bit 6,5
Bit 4 The hardware monitoring can be disabled axis-
specifically.
Bit set to '1': The alarms 104, 114, 124, 134
are no longer activated.
With basic model 4A from C02 on.
Bit 3 Bit set to '1': The actual value display of
rotary axis overflows at 360 de-
: grees to O degree.
The actual value display of an
axis in follow-up mode must be
adjusted to modulo 360 degrees
in conjunction with the function
"actual value offset".
With basic model 4A from C02 on.
Bit 2 Bit set to '1': The actual value display juamps
after 256 revolutions = 256 x 360=
92160 degrees back to 0O degree. The
maximum move to be programmed in
one block amounts to 2356 revolu-
tions.
This function allows continuously
revolving rotary axes.
Several axes can be declared
simultaneously as continuously
revolving rotary axes.
With basic model from CO02 on.
Bit
1 and O Bitlset to '1'; Rounding to whole degrees.
BitOset to '1': Rounding-to half degrees.
Toothed rotary tables can only be lowered for
engaging if positioned in half or whole degrees.
The control monitors the programmed positions
with respect to this grid. In the event of in-
correct programming alarm 307 is displayed. In
Jjog mode rounding to the next half or whole de-
grees is performed. This function does not permit
incremental mode operation. -
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P 5;‘9" s Simuit. act.
change o .
24 tool cgomp. pos. display
with at
43/Ga4
G43/G 37T
Bit
7 to 4
Bit 3 For paraxial tool offset compensation of
milling tools.
G43: Tool offset compensation positive.
G44: Tool offset compensation negative.
~ Wigh basic model 44 from CO2 on.
Bit C Bit set to '1': 3TT only.
~ The "actual-value"” display of SINUMLRIK 3TT
shows the actual values of slide 1 and 2
simultaneously.
To achieve an eyuivalent display from both
NC's, the machine datum TE416, bit 6 ("Actual
value display for X axis in diameter") must
be set identically in both.
With basic model 44 from software version
C02 on.
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No text Progr. Dual Without Without
4os - display output PLC measuring operator
“SIN3” without boards panel
suffix
Bit
7-5
Bit 4 Bit set to '1': The NC screen does not display
"SINUMERIK System 3" in line 14,
however, occuring alarms are still
displayed in line 14.
With basic model 4A from CO3 on.
Bit 3 Bit set to '1': The program is output without
suffix (feeder holes).
If the MD 416, bit 7 is set, a
CRLF follows the block end. If both
machine data bits are set then no
further character is output after
"M30" LF on programn output via
RS232.
Explanation:
Normal case: X100 LF CR CR
M30 LF CR CR suffix.
MD425, bit 3 set: X100 LF CR CR
M30 LF CR CR
MD416, bit 7 set: X100 CR LF
M30 CR LF suffix
Both MD -bits set: {100 CR LF
M30 CR LF
With basic model 44 from CO5 on.
Bit 2 This bit must be set to "1" if a dual PLC is
connected. Thus the mutual NC - PLC - monitoring
is activated.
Witk basic model 4A from CO3 on.

Siemens AG Order No.: 6ZB5410-0CH02-0AA0 E05.89

7-81



kas

continued

Bit 1 Bit set to '1': The control can be operated
without mneasuring modules.,
e control fuunctiouns remain
available in their entirety.
Even reference point approach
with actual value setting is
possible if the [PLC sinulates
the deceleration can .

The bit can be set on switch-on
by:

Tanput 3 (37T)

Input 4 (34)

with basic model JA from CO§ on.

Attention:

Erroneous setting of the bit
causes the control to stop.

Application: Training units with-
out plotter but with
graphics.

This bit can also be used for
troubleshooting in the event of
NC-stop to check whether the
measuring modules are causing
the stop.

Bit O If the bit is set the control can be run without
operator panel.

Application sequence:

- Set bit to t'1!

- set "operator panel inhibit" interface signal
(Output 64.6) to "1

- Now the cable to the operator panel can be 1e-
moved or the power supply for the operator panel
can be switched off.

For re-installing the operator panel follow the
seyuence in reverse order. The bit can remain set
to 17,

With basic model 4%A from D02 on.
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, Following | No output
426 - error of
comp. M17
Bit 7
Bit 6 If the bit is set to '1' and the PLC activates

the corresponding interface signal (output
4 65.0 for NC1) then a following error of
approximately O develops when traversing in
closed-loop position control.

With MD430 to MD433, bit O to 5 a gain factor

for the differential part and a ramp time con-
stant can be adjusted. Activation of the following
error compensation for special applications only.
For description refer to Section 6.

If MD 428, bit 7 is set, activation of following
error compensation is not possible.

Following error compensation is only available
with basic model 4B.

Bit 5 Bit set to '1': M17 (end of subroutine) is not
output if the block does not con-
tain any further information and
when cycle lock is active.

This speeds up processing of cycles
and subroutines.

With basic model 4B only.

pus
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Diameter Contour
Yo~ progr. not
{ effective feedrate
(3M only atinner
Trainer) circies
Bit 7 Bit set to '1': The MD 40¢C bit 2 is set to
't for 3T with input 1 and
te 'C' for 3M with input 2.
Cnly with basic model 4B from
DO3 on.
Application: In training units
-_ . using 3System 3 znd
! for 37T with C-uXxis.
Bit i
6,5 !
\] Bit & Bit set to '1': The programmed feed rate is re-
| . lated to contour along inner
! f .
; ; circles only.
i MD40%, bit 3 must not be sect
to '11',
Only with basic model 4B from
D02 on.
Bit
3-0
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0

Reduced No max. Exactstop | Read.R M19 with

gear at
servo speed G64/G00 par.outof | cutoff

sample monitor- | change- display spindle
time ing over store speed

Tool track
offsets
effective

Bit 7

Refer to page 7-22b

Bit
6,5

Always O

Bit 4

Refer to page 7-32c

Bit 3

Refer to page 7-82d

Bit 2

Refer to page 7-%2e

Bit {

From software version DO3 on, it is possible
to carry out the positioning at M19 always at
spindle cutoff speed, irrespective of the
present speed or any previously programmed
speed. This extended function is selected via
machine datum %28 bit 1, If MD 428, bit 1 1is
set, the spindle is always positioned at cut-
off speed. The spindle is accelerated if the
speed at activation of M19 is lower than the
cutoff speed (MD378%).

Bit O

Up to now, the tool track offsets were compen-
sated in G36 mode only. From software version
DO3 on, the tool tracks can be utilised if

MD 428, bit O is set. The value of the tool
tracks (MD 317 - 324) is compensated for the
X-axis like an additional zeroc offset.
Programming of G353 de-selects these offsets.

Interface signals select the active tool track.

Attention: If MD 428, bit O is set, the selected

order to de-enable the function a
track with value 0 must be selected

tool track is always compensated. In

e. g. in a program not using the tool

tracks.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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428
continued

Bit 7 Desendent upon MD 423, bit 7 the sample time
for closed-loop control with SINUMERIK 3ystem 3,
basic model 4B/3 MHz is reduced to 5.23 ms

(3M) or 4.5 ms (3T). Simultaneously the inter-
polation sampe time is increased to 21 ms or

1% ms. Following error compensation is then no
longer possible.

After setting or resetting MD 423, bit 7,a
power-on reset must be performed.

If there are two different NC types within the

Ny
sgme rack (e. g. 3M and 3T), the samnple time for
the 3T must be increased on commissioning (MD383
set to 6) to achieve identical sample times for
both types of control.

~T . L. :
This function works only with the 8 MHz version.
Only with basic model 4B Ffrom DO6 on.

N

N
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4278
continued

Bit 4 If the bit is set, the moanitoring of the
maximum gear stage no longer functions.
Thus it is possible to change from a
higher speed to a lower speed without
stopping the spindle.

The tolerance value in MD 368 for the maximum
spindle speed applies only to the value in
MD 370 and with G96 to the limitation by G92 S,

Only with basic model 4B from D06 on.

-,
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428
continued
Bit 3 If the bit is set, an exact stop 2 is initiated
automatically on transition from a block with
G6% to the next block with GOO.
i
! Only with basic model 4B from D06 on.
Up to software version DO6 a GO9 must be pro-
grammed in order to initiate an exact stop
on block change.
| !'Bit is set to '1':
P
li i Ed
b ty ?
i
- |
z l
| /
]
i
| ' .
g >
z , i
j GEY | GO0
|
|
Bit 1s set to '0O' or with software version
DO1-D06, C0O1-CO2,
~
? vV 4
N~
|
’ [
S
|
I
[ » s
G64 | GO0
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423

continued

Bit 2

R parameter memory.

Internal working memory:

Display memory:

IWM DM

ROO ROO

: 1) . -
> MDiEZ PR
RGO RGY
1
PLC writes

PLC reads PIL.C reads

with software version:
D02 with basic model 4B
CO8 with basic model 4A

from software version on:
DO3 with basic model 4B
C09 with basic model 4A
if MD 428, bit 2 is set
to !‘]!

up to software version:
D01 with basic model 4B
CO07 with basic model 44

from software version on

D03 with basic model 4B
C09 with basic model 4A
if MD 428, bit 2 is set
to 'O

1) The modified R parameters are transferred into the
working memory and upto the limit for R parameter
display (machine datum 332) into the display memory

during program processing with activated

hibit".

"cycle in-

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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430 15t axis, X with 3T, X with 3M

431 2" axis, Z with 3T, Y with 3M

. d . . . . .

432 37 axis, Z with 3M, C2-axis with option B€8

4373 hth axis, 3M only, Cl-axis with option AQ

P
7 6 5 0 4 3 2 1 0

T T T T

1‘30- P.e.comp. | Time constant for command value at | Gain factor of the diff. part at following

“33 in0Sp following error compensation errorcompensation i
] | | ]

Bit 7 Always zero

Bit 6 Bit set to '1':; The unit in MD 250 to MD 253 is

modified from 1/um to 0.5 ,um
for pitch error/compensatibdn (p.e.c.)

In inch system from 0.0001 inch to
0.000085 inch.

Only with basic model 4B from DO2 on.

Bit

5=-3 Time constant for following error compensation.
Refer also to MD 426, bit 6.

Bit NDifferential gain factor for following error

2-0 cunpensation.

Refer also o Mp 426, bit 6.
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7 6 5 4 3 2 1 0
Qaphic_alh Coordinate
) . simu. wit
140 aux. system for
function vertical
output lathe

Bit

7 4 6 ?

Bit & Bit set to '1': During graphical sinulation the
following signals are additionally
output via the NC-PLC interface in
accordance with the program:
Programmed halt M00
Threading
Ranid traverse
Program running
GS6 selected
Auxiliary functions (M, &, T, W)
along with the change siguals
No wmotion commands are output,
Only with option JO2 or JO3J.

Bit

3-1

Bit O Bit set to C 1

Representation X Z
of the cycle
displays for
graphics
- Z 3 X

Only with basi

¢ model 4B and DO1, DO2.
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7 6 5 4 3 2 1 0

I I T 1
L4y Colour for the Colour for the dis-
display area 2 play area 1{
443 " "
| N 4 1 3
| | I 1
Wil " "
6 5
— 1 ]
443 " "
[ 1 8 ! 71
Bit
7y 3 Irrelavant
Bit Individual determination of colours is possible
6-4 by modifying these machine data within the frame-
and work of specified display formats of the control.
Bit
2-0 Only with option J073.
FFor the colour code table, refer to Section 2.
With basic model 4A from software version CO3 on.
The colour areas are given in the following table:

i.ine Colour area 1 Colour area 2
01
02
03
ol Colour' area 3
03
06 ‘
07 T dependent upon type of T
display

G3
= l |
1? Colour area 4 -
12
13
14 B L Colour area 5
15 Colour area 6
16 Colour area 7 Colour area 8
Defaults: Area 1 white area 4 yellow area 7 yellow

2 red 5 red 8 light/blue

3 light/ 6 yellow

blue
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7 6 5 4 3° 2 1 0

1 LI
Lh g Type of representation
X Y plane
+
4y Type of representation
Z X plane
T T
443 ’ Type of represenctation
Y Z plane
Birt
7-3
Bit The axis assignment of the simulation planes can
2-0 be adapted to the real machine with the bits
0 to 2.

For the table refer to Section 2.

' The displays for parameter entry in graphics
are invariable.

Applicable for options J02, JO3 only.

Only with basic model 4B from DO2 on.

]
500 Compensation bits for pitch error compensation.
to
755 Applicable for option K36,

With basic model 44 from CO3 on.
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.3 PLC-machine data bits:

~1

For detailed description refer to Interface Description.
The PLC-MD can be stored in the following areas:

- Stored in DB9 of the PLC user program: DB% must be
at least of the folliowing length:

1 NCs| 2 XNCs 3 NCs 4 NCs
35 0% 103 137 DW

~ PIC-MD stored in the NC: In this case the DB9 wmust
not exist. This is possitle from basic program version
0% on for single PLCs or from 02 on for dual PLCs.
These PLC-MD are modified like the NC-MD by input or
cancel functions, i. e. 3ll PIL-MD are preset to O.

~ They also can be reazd-in or output like the NC-MD
via the R3232 interface.
- No DBY exists and no PLC-MD are stored in the NC:
In this case the basic PLC program assumes setting of
~ the following PLC-MD to 1 in the link RAM:
Menu for status program.
VMachine control panel (MCP) from input image.
standard 5 date transfer.
standard M data decoding.
The PLC-MD are defined according to the PLC user pro-
gram.
In the case of a dual PLC, DBY with one data w rd
(DwO) only must be available in PLC II.
The PLC-MD for PLC T can be stored in DB9 of PLC I
or in the NC.
N
N
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5 2 1 o]

7 6 3 4 3
Reset-key  |T strobe M19 strobe | M/S/T/H Collective Time alarms
| atkey inhib. |acknowledgel expanded |strobe ex- |alarm PCB 10 ,
| not active  |by user panded $5-432 s s

General PI.C-MD for all NCs

Bit 7

Bit 6 Bit set to '1': The reset key on the operator panel
is locked by the interface signal
"key lock" (e. g. output y 64.3
for NC1).

Bit 5 Bit set to '1': The basic PLC program does not
acknowledge the T-change signal
output from the NC,

» The user has to acknowledge.
7 -
Bit 4 Bit set to '1': The M-change signal is acknowledged

by the basic PILC program 2 PiC-
cycles after M1¢ has been oucput,
The bit has tc be set to '1! if the
spindle starts positioning from
standstill in order to allow the
user program to enable the spindle
in time,

Bit 3 Bit set to '1': The basic PLC program acknowledges
the change signals after 2 Pi.C cy-

cles.
Bit 2 Bit has to be set to '1' if the GE 353-432-3 mo-
dule with group alarm signal is fitted.
Bit Specifiication of the time grids for time-alarm
1,0 processing.
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6 5 4 3 2 1 0

7
—
DB9 { Timxe alarms l l ] ELG No. of NCs
DRO service
e package
NC1 ‘only 1s 200 ms 100 ms 20 ms , 10 ms 1
MD 453 J ‘ L
General PLC-MD for all NCs
| Bit Specification of the time grids for time-alarm
7-3

processing.

Bit 2| I Application in conjunction with the functionblock

package for commissioning of the electronic gear

N— »
‘only.
| - e e

Bit | {Bit 1| Bit O

1,0 0 0 1 NC With more than one
N~ |

0 1 2 NCs NC, DBY9 must exist or the
1 0 3 NCs PLC-MD must be stored in
i 1 1 4 NCs the NC
7 6 5 4 3 2 1 0

! Yoo . ' [ | [
" DBO : | | |

DL . .

NC1 only Number of data block for menu display (binary coded)
E MD 454 ‘ i | | { 1 1 |
N

General PIC-MD for all NCs

r
{
Yo3it If the contents are O, the menu from DB39 is dis-
N

7-0 played.

If the contents are not 0O: The contents of this byte
are interpreted as the binary-coded DB number. The
contents of this DB are shown as meau display initia-

;ted by the PLC key or flag F 0.1.
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(

6 5 4 3 2 1 0

DB9
DR1

MD 455

NC1 only}] .

Exter~ |PLC key | Key Menu 2nd I/0 |M.C.P. via M.C.P.‘viu
nal via flag| assign-| for customer|{I/0 module | I/0 module
dusl |Fo.1 ment status | module |gray coded |1 : 1

PLC 3G progr. 5 bits 4 bits

General PLC-MD for all NCs

Bit

Bit

Bit must be set to '1' if an external dual PLC
(option N41) is fitted. .
From basic PLC program version 02 for dual PLC on.

Bit

Bit set to '1': The PLC key on the operator panel
can be simulated by any other key
or input.

From basic PLC program version 08
for single PLC or version 02 for
dual PLC om.

Bit

Application for 3G (grinding)

Bit

Bit set to '1': Status display can be initiated
with key O after menu selection.

This bit is set to '1' by the basic
PLC program if no DB9 exists or if
the PLC-MD are stored in the NC.

Bit

The bit has to be set to '1!' if two customer I/0
modules are fitted.

Bit

The bit may only be set to '1' in conjunction with
a special machine control panel with 5-track
switches and customer I/0 module (Pay attention

to bit 0).

Bit

The bit has to be set to '1' if the standard machine
control panel is connected via a customer I/0 module.
The PLC user program must contain FB8 and the NC-

MD 416, bit 7 has to be set to '1' in the NC.
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7

PLC-MD
entered

NC 1

NC 2 NC 3 NC 4

456

456 456 456

DB9

DL 2

DL 36 DL 70 DL 104

Bit 7

Bit set to

110,

The PLC-MD are transferred into
the link RAM during the start-
up routine after NC-ON. The bit
must not be set to 1 if DB? is
Present.

From basic PLC program version 08
with siuagle PLC or version 02
with dual PLC on.

If the bit is set to 1 and the
remaining PLC-MD to 0, a FPLC
fault is indicated. v
Normal operation can then only
be resumed by clearing all MD by
the appropriate input function.

This bit applies only for PLC-MD
input via the NC. .

758

Eo5:8a

Siemens AG. -Order No.: 6Z2B5410-0CHO2-0AAD
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7 6 5 L 3 2 1 0
StaticM M.C.P.via [M.CP.via . Standard Standard
decoding | flags input. Stransfer | M decoding

image
NC 1 NC 2 NC 3 NC 4
MD 457 457 457 457
DB9 DR 2 DR 36 DR 70 DR 104

Bit 7

Bit 6 Bit set to

!‘]1:

The M-signals remain set in the
allocated flag area after de-
coding and have to be cleared by
the user program.

Bit O has to be set to 1 as well,

Bit 5 Bit set to

'1t': The machine control panel signals

are transferred to the link RAM

from the correspouding flag area.

The user prograwm has to transfer

the corresponding signals into the

flag area. e.g. Flag byte FB 1 ...3
for NC 1

Flag byte FB 23 ...25
for NC 2,

Bit 4 Bit set to

'1': The machine control panel signals

are transferred into the link RAM
from input byte 48 onwards.

This bit is preset to 1 if no DB9
exists or if the PLC-MD are not stored
in the NC.

Attention: If both bit 4 and 5 are
set to 0, a PLC fault
is indicated.

3.2

Bit Always to be set to '0O!

Bit 1 Bit set to

t1t: The S-value of an NC is transferred

back to the same NC«

This bit is preset to 1 if no DBY
exists or if the PLC-MD are not
stored in the NC.

Bit O Bit set to

'1': The M-signals are decoded and the

corresponding flags set. Dependent
upon bit 6, the flag is set for

one PLC cycle only or remains set.
This bit is preset to 1 if no DBY
exists or if the PLC-MD are not stored
in the NC.
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NC 1 NC 2 NC 3 NC &4
MD | 458 - 463.}] 438 - 463 458 -~ 463 458 - 463
DB ¢ DiL3-DR5 ~ DL37-DR39 | DL71=DR7 D1105-DR107
Bit In conjurnction with the electronic¢ gear, bit O
7-0 of DW3/DW37/DW71/DW105 is used.
The computer coupling uses the PLC-MD of DW4/D5 etc.
For application refer to Interface Description Part 2,
NC 1 NC 2 NC 3 NC 4
MD L4 - 479 Lé4 - 479 464 - 479 L4 - 479
DB ©| DW6-DW13 DW4O-DW47 | DW74-DW31 DW108-DW113
Bit hThis afealcan be used by the machine manufactureb
7-0 for machine-specific MD.
NC 1 NC 2 NC 3 NC &4
MD . 280 - 291 280 - 291 280 - 291 280 - 291
DB 9! DW14-DW25 DW4B-DW59 DWB2-DW93 DW116-DW127
' Occu@ied by standard FBs. Enter O
in the NC or in DB 9.
: NC 1 NC 2 NC 3 NC 4
MD 292 - 301 | 292 - 301 292 - 301 292 - 301
DB G| DW26-DW35 DW6Q-DW69 DWS4-DW103 | DW123-DW137

to specify MD for the machine.

| This area can be used by the machine manufacturer

2100 805,89
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Siemens AG

PIC status display

The control provides built-in diagnostic aids in

order to check the status of all input- and output-
signals exchanged between the PIC and the machine,

and to display on screen the PLC-internal flags, timers,
counters and data for service purposes.

Input- and output signals, flags anddata can be entered
via the NC operator panel.

The function blocks for the status program are con-
tained in the PLC basic interface program (from version
03 on).

On selection of the menu display, further user texts,
stored in data block DB 39, may appear beside the status
line.

For a detailed description of the status display.refer

7 to the Operating Instructions.

Selection of PILC status display

C Menu selection by switchover to
PL customer display

() The status display is selected by
entering the digit O.

The contents of the
word are shown in
hexadecimal

.~ “SINUMERIK SYSTE

After PLC status display selection, the key labelling
of the NC address keys, changed for the status display,
is shown in the bottom right hand corner of the screen.

I = Input signals T = Timers DB = Data block

Q = Output signals C = Counters H/M = Changeover
hexa to

F = Flags W = Word _ binary bit

pattern

Keys: m E - decrementing
B E incrementing

Order No.: 6ZB5410-0CH02-0AAQ E05.89



3.1.2 Example for reading of individusal

input- and output signals and flags

selection of the inmnut I G.4

S i 5.0 to 127.7 for .
E@D Selection range 5.0 to 7.7 for I

Selection range 0.0 to 127.7 for

Selection range 0.0 to 255.7 for F§

Reading of input signal-, output signal- and flag words:

Selection of flag word Fuw 3
N

Sclection ramge O to 254 for
—£> Selection range 0 to 126 for
0]

to 125 for

-

=

Selection ronge

h —

Reading of timers and counters:

Selection of timer T 10

@ @ Selection range ¢ to 127 for T

Selection range O to 127 for

i

Reading of data werds:

Selection of data biock DB 14,

data word DwO
<@ D EFE <>

Selection range DB 1 to 235,

DWO to 255
AUTOMATIC
 STATUS
DE 14 76543210 76543310

o0 00010100 00011110

The contents of the
word are displayed as
bit pattern.

WIMERIR SYSTEM
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8.1.3 Examples for writing of individual input- and

output signals and flags

m ] ’E@D 0 <>_ Selection of the output % 100.0

[E] <::> or [E] /i:> Setting of the output to 0 or !

Selection ranges as with reading

—

The input- and output signals and the flags written are sec
to O or 1 for one cycle time. The user program can alter the in-

put- ﬁr output signal or the flag again during the consecutive
cycle.

F;]r;1[71[gj_gw g{g:} Selection of input word IW 123

e — s A

[EIRIE <>

Selection ranges as with reading

For hexadecimal entry use the keys .0 to .5 for A to F.

(@)
Y

. = .2 = C iy

.1 =

os]

!
1}
=

-

.3—D .J:F

writing of data words

FEEED [

H

Changeover from bit pattern to
M

hexadecimal display and vice

versa

312][- ][] _<,> o
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8-4

Interface diagnostics for signals

exchanged between NC and PLC

The built-in interface diagnostics offer the possibility
of displaying the input- and output signal status of the
interface. No entry is possible.

For significance of the signals, refer to Section 2.

Select test mode

Select input and output signals with page keys

III or 4

Input signals from PLC to NC:

10 bytes of input signals to the NC are displayed.

Output signals from NC to PLC:

I =
QUTPUT )

10 o

6 bytes of output signals of the NC are displayed.

£05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AA0



8.3
8.3.1

3.3.2

Measuring circuit actual value input

Modules and connectors:

The NC receives the actual value via a 15-pin-connector

PCB Connector

03 310 A X 312, X 313

03 310 B X 314, X 315

03 320 X 324

03 315/03 316 X 317, X 318, X 319, X 320
03 325/03 326 X 329

03 350/03 351 X 353, X 354, X 355.

Incremental rotary position encoders (e. g. ROD 426)

for linear and rotary axes and incremental linear scales
with external pulse shaping electronics EXE for linear
4xes (e. g. linear scale LS 703 and EXE 603) can be
connected. Both measuring devices provide the same in-
put signals to the measuring circuit modules. The modules
03 315/316 or 03 325/326 or 03 350/351 can also be de-
livered with integrated EXE. In this case, the signals
from the measuring head are directly connected to the
measuring circuit module and coanverted into TTL signals
on the module.

(Refer to Sectiocn R.3)

For correspondence of lead screw pitch and machine data
refer to Section 7.4.

Input signals and characteristic values for the

differential input

Pin on connector e— mP N
A i ——
track
* A ________W_ F__-
t 1
] — mF,&.
| )
B ] l
!
track :
¥ B — . !
t ! I
1d N ¢ 2d
AR 7 N
NM
zeromark e N

Siemens AG  Order No.: 8ZB5410-0CH02-0AA0 E05.89
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Some important characteristic values:

Measuring device supply voltage 5V +35%
Current consumption per < 300 mA
measuring unit
Ohmic input resistance 470 Ohm
Differential input voltage > 1 v
e. g. between A and A =
Maximum differential
. 10 Vv
input voltage
Maximum input frequency at
90° electrical phase shift 500 kHz
between A and B pulses
~ Minimup pulse width twmp 1 ,us
/
Minimu& distance between two 500 ns
consecutive edges tmF 2
t 1d and t 24 < 200 ns
N .
8.3.3 Schematic diagram for a differential input
of module 03 310, 03 320:
Connector
X 312
X 313
X 314
X 315
X 316
L_~J ' To hardware
2.7k monitoring
- g | 1
TRACK A A M 26LS33
. |
~ zeromark
>— [:::}____- Actual value
2.7k pulses to
- A N ’E:EJ__—' direction de-
o - + tection,
TRACK (I] 2.7k multiplication
o
~ by four,
zeromark =+ counting
Jumper socket with
- standard jumpering
(differential input)
+5V_ — [ R o
I | S M
3.9k 1k
8-6 E05.89 Siemens AG  Order No.: 6Z2B5410-0CH02-0AA0



03 350/351:

Contamination
error signal
from external EXE

A Y
{’to integrated EXE

Connector
on PCB

8.3.4 Schematic diagram for a differential input
of the module 03 315/316, 03 325/326,

Track Front Track
A c?:nector I, E; +
B N b zeromark -
zZero- l {
mark i

1t ) Jumper socket X

9 J,L_ Jjumpers are closed

without inte-
grataod EXE

2.7n 1k I 7
r |
"h.7k FI4.7k —] .7k
T I
__7 r__
AM261332
|
Hardware
monitor

{ Pulses from inte-
grated EXE

(Hardware alarm from

v

T

\

integrated EXE or
contamination alarm

«(:}_—+{ Changeover

Vv

H - +sv

UL A
Actual value
processing

|
|

Alarm
hardware

contamina-~-
tion

1k
Alarm

Diagram shows one track aud the mounitoring on module 03 325

without integrated EXE.

Siemens AG Crder No.: 8ZB5410-0CH02-0AAQ
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8.3-5

Schematic diagram for actual value input for

module 03 315/316 or 03 350/351 with integrated EXE

S cale

with or without
integrated EXE

processing

zero- Track Track
ma rk B A
N AN < $ NN Front conmnector on PCB
~ PR PN ) J 4 NN Connector on PCB for integrated EXE
T‘ t B 4 |3 6 |5
Amplifier
~ Q1
- g 7 14 8 «— Measuring points according to
N Section 8.
ST ool
<
ko]
@ O
© s
A blggal X5
8w O moni- or
2 o toring X10
£ 0
~ oy
L ogic . R
TTL signals oa coannector from
integrated EXE to module
M Changeover:
4 3 2 1
- N ah) M N r.\S . . .
Signals without integrated
—{—+5V  EXE
< ’ Fy
= N
Contami -
nation
alarm and ™
hardware N or] <
monitoring 2 - v
with inte- o o o
& @© @
grated EXE o 5 H
N &~ &~
ULA Alarm alarm
Actual value hardware

contamination




8.3.6 Possible assemblies with integrated EXE:

S ITNUMETRTIK 3T, 3TT

PCB 03350
M ] c t E
leasuring X356 Integrated EXE
probe R
Maximum assembly
Encoder X355 -1 5-f - 10-f - 10-f
2
Encoder X354
3
Encoder X353 5-1 d1of NEER:
1
Command X352
Value
1, 2,3

SINUMERIK 3M, 37 with C-axis, 3TT with C-axis

PCB 03315
.\Icazuring X321 Integrated EX:
probe Maximum assembly
Encoder X320 5-f o 10-f - 10t
Encoder X319 5-f
3
Encoder X318 d 5-f -1 10-f
1 7 5-f
Encoder X317 4 5-f 5-f
4

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0
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8.3.7

Input signals with integrated EXE

Measuring Measuring

point value
Track A
OIPINE U-1.4 to /-\ e
8 Vss
] ////”-‘\\\\\ Track B
~1PIN14 U=1.b4 t°—\\\\, 90°
1 8 Vss Y\\\\_/////' : \\\\\—
——
Zeromark
QIPIN7 U = 054\70 / R/
Connector TTL
sfera S LI LILILILILT 4
Pin 1 5-fold
Pin 2 EXE LMLy L
‘—’in 3 J.l
t TTL
connector signal
~in 1 MUy vyvuUuUyL
10-fold
Pin 2 EXE Uuuyuvuvyyuvuuvuuy
R
Pin 3

Further values:

Measuring of the Q! signals with respect to measuring point

Ue,

earth-free.

Phase angle 90° + 120 with 0° /90° phase shift

Threshold for fault monitoring U

of amplifier Q1

Signal level for EXE input, trak A and B approx. 11
zeromark approx.

= (0.7 £ 0.5) v__

on output

/uA,
3.5/uA

For characteristic values of the integrated EXE refer to

Interface Description Part 2,

Section 10.



8.4

.41

Measuring circuit command value output

Modules and characteristic values

Module Connector
03320 X322, X323
03325/326 X327, X323
03350/351 X352

Characteristic values:
Command value voltage maximum + 10 V

Current output 2 mA

§chematic diagram for command value output

Module 03320

Relay drops out at:
- No voltage

- NC ready removed
- Measuring circuit

DAC - 12 BIT alarm
- LCmergency off

‘ Digital command value

Sample & Hold 1r_1|
10k
1
jp NEE— 1 -
10k _{
& +
Tm3ola 100
R
A B é
100
i A
g ]
The 100 Chm resistance has X322
to be jumpered in conjunc- X323 A
tion with some drives e.g. l

with Siemens PWM drive
6RB20 Command value
to drive

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 F05.89 8-11



8.4.3 Schematic diagram for command value output

Modules 03325/326, 03350/351

, ¢ Digital command value

DAC - 14 Bit

The command value can be
smoothed bty a capacitor
up to C=1/uF for drives

~ p with fast’ response.
———— Cx
Sample and Hold L o
w A g
>}
AﬁjTazigi The relay drops
out at:
I - - No voltage
10k 10k 54 - NC ready removed
M——{::} - 100 - Measuring circuirt
LM3CI1A alarm
- Emergency off
W*
M
A R* B W
S o—o—rt
10k 1) JLo
h A
N
P
*+ MNumber differs dependent X327
upon a2xis and module. X328
Refer to 3Sectiom 9. ‘ X352
N—

'Command value to the drive

Jumpers W* and R* can be altered if needed. The schematic
diagram shows the standard jumpering @s delivered). The

Jjumpers W* were not inserted in the first modules delivered.

Attention: The jumpers W* are not connected to solder pins

and can easily be confused with the solder pins

A and B of C*,

1) This jumper does not exist in modules 03326/03351.



V4]
[/}
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Measuring circuit - Measuring probe input

Modules:

PCB Connector
03315/316 X321
03350/351 X356

The measuring probe signal is directly switched to the
ULA via differential line receiver. This differeatial
line receiver can be adjusted by Jjumpers in order to
match different probe inputs. The measuring probe input

connector X330 on the module 03325/03326 is not used.

3chematic diagram for measuring probe input:

For relay-contact or open collector probe outputs

Connec- r— - ~— -4
tor - ; I

l v d Wire jumper between
connector and
solder pin

G E F
+5V T H

A 3,3k ov

+5V
In* 100
03350R 14[ ] 1.5k
03315R 32 —H__ 1+ [J‘:'
3.3k

B
C
R13 03350
Ik T o R3303315
oo ov
ov 261532
¢, To ULA

The schematic diagram shows the standard Jjumpering
(as delivered). It applies to relay-contact or

open collector measuring probe outputs,



8.5.3

Jumpering for various measuring probe outputs

Probe input on module 03350,

03315

Type of Resistor Wire connection
probe output jumpering to _solder pins
A C
~ \ ° F
1 ’\\____<
Open Collector 1.5k ;Ae
Relay oV o~
contact o OV H
~ B D
A C
° E
TTL o
positivej ik = !
A
° ov H
B
A C
° F
TTL 3 2.3k \1—_,_—“
negative . '
8 oV <
« 0V H
B D
&¢ P
~Differen- ° E
tial N—— <
drivers 5
o o
o o OV F L
~ B
A C
. G
24V ~———¢l
input 27k I
8 —~ 5
ov
B
03350 -- R14 R13

03315 -- R 32 R33

Staandard
jumpering



8.6 Serial interface

8.6.1 General

System 3

has one serial interface which can be

operated full duplex as a RS5-232 C interface (V.24)
or as a 20mA current-loop interface (TTY).

The interface connection is located on module 03 840,
connector X843,

With a 3TT, the interface can be allocated to the first
or the second control system by the PLC program via the
RS 232 inhibit signal.

The machine data need to be entered according to the
specification of the device connected (Refer to Section
The interface data can be separately adjusted for
data input and data output.

2).

:On clearing of programs via the interface, the termina-
tion with LF CR CR or CR LF according to MD 416, bit 7
has to be observed.

8.6.2 Machine data for the serial interface
No. 411 Device coding for input devices
No. 412 Device coding for output devices
Refer to table in Section 2.
No. 413 Bit O to 7: Substitute EIA code for @
The entered character must have odd parity
(Parity bit in the 5°¢P tape track = bit 4)
No. 414 1‘ DC control signal without parity, DC 1 = 11 H,
DC 2 = 12 H, DC 3 = 13 H, DC 4 = 14 H
O] DC control signal with even parity (ISO)
DC 1 =11 H, DC 2 = 12 H, DC 3 = 93 H, DC 4 =
' 14 H
No. 416 Must always be set to 1 (RS 232 present)
Bit O
No. 416 1] Block end with CR LF, for output only
Bit 7 0| Block eand with LF CR CR
No. 425 1| Program output without trailer
Bit 3 O! Program output with trailer
Bit 4 1| 9 data bits
ol 8 data bits (7 data bits and parity bit)
Bit 5 1] Even parity with 9 data bits
O, O0dd parity with 9 data bits
The ISO/EIA code detection is independent of the
7tb data bit.
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8.6.3 Setting

data for the serial interface

No. 25, bit 2: Not set: no block parity check
set: block parity check effective
The block parity check checks each
block for am even number of characters
(valid for both ISO and EIA code).
The NC supplements automatically for
even block parity by inserting a
blank (20 H) if the number of
characters 1is odd.
No. 25, bit 3: Not set: start of program with %.
~ ‘ set: start of program with LF.
If the bit is set, the LF read first
is taken as start of program. The pro-
_ gram is stored in the memory under the
number % 0. This permits,for instance,
reading-in to start ino the middle of
a program.
No. 25, bit 5>: Not ser: program output in IS0 code
Set: program output in EIA code.
kemarks on £l code:
Not all [s¢ characters cza Do renpresanted in ELY code.
Therefore, 3'arm 277 {rezd-in program $ stored program)
Ccan we triggered wheu compsring an ISC program in the
NC with the transformed enuivalent iao EIA code.
N
Exzmple:
~— Block in memory Block output in EIA code
N1O Lo (e i = L) N1O ton (i 3 . .a. . )*



8.6.4 Alarms concerning the serial interface

Alarm no.

231
232

233
237

234

235

236

238

Siemens AG  Order No.: 6ZB5410-0CH02-0AAQ £05.89

These alarms appear only in conjunction
with the Siemens tape reader.

Fault causes:

Reader logic module MS 600, especially with

232, 233.
Reader especially with 231, 237,

Machine datum, in the event of alarm 231,

Parity error

This alarm responds only if MD 411, bit 4
or MD 412, bit 4 is set.

The alarm is triggered if a data word

(8 bit information and 1 parity bit) with
wrong parity arrives from the reader. This
error is not related to the parity errors
of IS0 or EIA characters from the tape
(refer to alarm 271).

Check MD setting and external device.

Overflow error

This alarm is triggered if the next character
is already transferred before the previous has
been read (stored) by the control.

- Check MD setting and external device
- Fault in USART interface
- Cable

Stop - bit error

The alarm is triggered if the number of
stop bits is set wrongly.

Check MD setting and external device.

RS 232 interface time monitoring

The alarm occurs if the NC does not send
or receive a character within 20 seconds.

Causes:
-~ External device not operative
- Wrong cable

- The external device blocks the CTS signal
for more than 20 seconds.

- In the event of control signals (DC1-DC4)
being used, if the NC does not receive
the DC1 (11 H) within 20 seconds of data
output.

8-17



Alarm no.

254 RS 232 interface operating error

- Data start from the PLC in the "Data OQut-
put" NC operating mode.

- Data start from PLC or operator panel
while R5 232 inhibit is active.

- If the device code for the Siemens reader
is entered in MD 412

271 Character parity error

The control automatically recognizes and

stores the IS0 or EIA code on reading the
character "%" or "EOR" dependent upon the
Qefinition of program start.

All following characters are then checked
that their parity conforms with the defined
code.

If not, alarm 271 is triggered.

272 Inadmissible hole-combination of an EIA
character
This alarm appears if, despite correct parity,
the character read-in is not defined in EIA
code.

273 Block parity error
All characters of a block are counted if the
block parity monitoring is activated by
setting datum. If the number is not even, alarm
273 is triggered.
Irrespective of the setting datum, the control
always produces even block parity when punching
out a tape.
Blanks are inserted if necessary.

274 Block with more than 120 characters
Alarm 274 is triggered if a block with more
than 120 characters is read-in. Only those
characters which are stored are counted
e. g. CR, the feed hole and blanks, except
in comments, are not counted.
Remedy: Split into several blocks,

275 Tape input inhibited

Alarm 275 occurs if:

a) The key-operated switch is in "off'"-
position when reading in a partprogram or a
subroutine and the setting datum "key
switch active" is set,




Alarm no|

276

277

278

b) The data protection switch S3 on the
module O3 840 is not in "enable"
position (top position) when reading-in
machine data "TE",

c) The cycle lock is activated when reading-
in subroutines (cycles) with the numbers
L80 - L99 and L900 - L999.

Tape format error

Alarm 276 is displayed if:

a) The permissible number of decades
following an address is incorrect,

b) The decimal point is in the wrong position.

c) Part programs or subroutines are not
correctly defined or terminated.

d) The format of tapes is incorrect for
Clearing programs.

Stored program #E tape program

If a tape is read in more than once, the
contents are compared block by block with

the program stored on first reading. The
control outputs alarm 277 if any discrepancy
occurs. This alarm appears particularly if an
attempt is made to store a program under a
Program number of an already existing program.
The already existing program must be deleted
prior to reading.

The "available memory" number displayed remains
unchanged when this comparison is made, in con-
trast to when a program is stored.

(Refer also to Section 8.6.3).

Memory overflow

If the available memory is not sufficient when
a8 program is stored, alarm 278 is triggered,
The "available memory" display shows how much
memory space is still available. In the event
of alarm 278, programs not needed must be
cleared and the desired program has to be
read-in again.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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RS 232 interface connection

A 25-pole pin connector (CANNON) on module 03 840
of the NC is provided as the serial interface
connection. Pin allocation is in accordance with
DIN 66020. The NC is considered as data control
equipment (DCE) and the peripheral device as data
terminal (DTE). This definition is to ensure proper
connection of the NC inputs and outputs with the
outputs and inputs of the peripheral device. The
cables have to be crossed over if two DTEs are to

be commected.

25-pole Cannon The signal designations
pin conanector on NC refer to data terminals
X843 on module 03 840 (DTE)
{l Transmitted
[‘ *RxD }2 ATIT data D1 (103)<ﬂ ﬁTxD
1 \
I geceived D2 (104
*Txp pi-p4-S2t2 Y - 2D
I ] &
. crs pjil To send 52 (1 ?)4‘ —emd RTS
z | \
Q T T
& JINC 1] $ee2r M2 (106)
;‘ RTS % . to send PN —am{ CTS
, i \
= I Datg set -
% DTR }1711 ready M1 (107L7‘ «d DSR
& I \
I% =
| Signal ground E2 (102)
MEXT Pt 3 GND
| | DTE ready S1.2 \
osR P& - DTR
T (108/2)
y Djj

e.g.tape reader
tape punches
printer

(FACIT 4O4O, PT 80)

RS 232 interface signals



Which of the control- and monitoring signals provided

are used depends upon the peripheral device.

For simple requirements the following signals are
sufficient: Transmitted data (D1), received data (p2),
8round signal (E2) for the input or output device. In
this case, the control signals must not be connected

to M (ground).

It is not permitted to connect an RS 232 transmitting
device and a 20mA (TTY) transmitting device simul-

taneously to the same serial interface.

The pins 12, 13, 16, 21, 2% and 25 are always allocated
to the 20mA interface by the control. Therefore, it has

to be observed that in RS 232 operation none of these

-,

pPins are connected to the peripheral device.

Whether the interface operates in RS 232 or 20maA (TTY)

mode is decided by the Pin allocation in the connector

only and not by jumpers in the control.

8.6.6 Description of the signals:

Ground signals:

E1: Protective ground (101), pin 1 on NC

E2: Signal ground {(102)
This is the common ground signal for all other
interface signals (with the exception of E1),

pin 7 on NC.

Data signals:

D1:  Traosmitted data (103)
This signal transmits data from DTE to DCE

Idle signal status: logical "one", pin 2 on NC

D2:  Received data (104)
This signal transmits data from DCE to DTE

Idle signal status: logical "one", pin 3 on NC

Control signals:

S1.2: DTE operative (108/2 - Data terwinal ready)
The DTE reports its readiness to transmit data
to the DCE, pin 20 on NC

S52; Switch on transmitter (105 -_quuest_go_ipnd)

DTE controls the transmitter of the DCE, pin 4
on NC

Siemens AG  Order No.: 6285410-0CH02-0AA0 E05.89
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Monitoring signals:

M1: Ready to operzte (117 - Lzta set ready)
The DCE reporis to the DTE, that transmission 1is
in progress,

Pin 6 on NC

M2: Reedy to send (106 - Clear to send)
The DCZ reports to the DTE, that it is ready o
send data.
P:';n 5 on XNC
Pin designation according to DIN66020: E1/2, D1/2,
$1.2, 52, M1/2,
Pin designation according to CCITT (R3232): 101 to 1C8.2.

20mA (TTY) interface connection:

This type of interface is not standardized. However, it

is so widely used that it has practically become a standard
(TTY interface).

The TELETYPE ASR 3320 printer can communicate with the

control only via the 20mA interface.

The following information (not the signal levels!) of the

R5 232 and 20m2 interface i=s identical:

Interface R3 232 20 mA
Transmitted data + -
D1 (103) *RxD TTY3 TTYA4

Received data
D2 (104) *TxD TTY1 TTY2




The staundard jumpering of the 20mA interface is as
active jntexrface, that means, the NC supplies the

20mA loop current. The interface of the connected
device has to be "passive". If this is net possible
the NC can be adjusted to be "passive". In any case,
the loop current should be checked in closed loop
(approx. 20ma).

For modification of the jumpering refer to
Section 9.

Connector X 843 on module 03 840

N B
1
N
Attention: Signal names ——
N C refer to DTE
- TTY 4 > 24 -3 J——,
on
12 T itted d 2 | off
+ TTY 3 S ransmitte ata qEé _
- TTY 2 h 25 <
off |
i on
+ TTY 1 13 Received data 20mA » - _
~ MEXT D—gj-— —_—— — —— — — -am-
!
PTRON 16
+ 12V p—-— — — — — —_—— - — #—J
\_(4
DCE (NC) DTE e.g.
Teletype

Remark: The signal PTRON is permanently connected to
+ 12 V via a 470 Ohm resistor.

Siemens AG  Order No.: 6Z85410-0CH02-0AA0 E05.89
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8.6.8 Signal levels of the RS 232 interface signals

U

4

+;£i”_%/7i///é//f/ e i 7 W 2
///////// N

-3y
av - / oy St
-3y -3y
~ x // //
| 7
10g1ca1'1’ //off'stat
Y,
o 77 ~12r— /%/
Z15¥ - 15¥ A 27
~ A, AT
Data signals Control signals
All signal levels are specified with respect to signal
ground E2 (102).
8.6.9 Signal levels of the 20mA interface
~— In cong%rast +to the RS 232 interface, the information
of the 20mA interface is not represented by the
voltage level but by a load-independent loop current.
N—
Data signals:
I
4
I =20 mA logical '1° logical '0' 2 1 = 9
' (U=0) logical '1' 2 | - 25,1
(id1e state)
[ =0 logical 'O
t
(Uu=12V)

—_— a .



R.5.10 3chematic diagram of the RS 232

intaearface oan module 03 840;

tfs

xternal
evicoe

L
ad
399 ¢°

12 1

/{\

390
~ SN 75188
.p—lf
10n .
- 20 7 3 5 6 Pins on

Re
X
e

Signal
ground

Transmitted

data

SN 75189A

Jj// data

Ready signal
of the NC

keader control
(for PT80)

Connec-
[ tor XSL‘B
o 0 x ¢ a 0
> 1 w 23] > &
o O ba) = 3 &

— DTR

pe

Input/output device

Here, the signal names refer to the NC (DCE).
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8.6.11 5Schematic diagram of the 20mA

module 073840

interface on

a) 20mA receiver circuit:

I +sv

RC = 2‘2K
TTY4 1K
(24) \“120"‘"

P

)

)/

RXD (20ma)
— 751894
N 270 N r
Zk [ SZ\< SFH600
' RXD (V24)
__ TTY3
(12 -

2 20mA 6

L—— Jumper socket P2

\
7

+3

&

b) 20mA transmitter circuit:

I 2 20ma .
. . _ P £ TTY2
+5V ~ ~ (25)
270 12K 270
+12v
_ 2 ¢2n
5 2N2405 T | Output
: ov 270 P
~A
SFHE
SFE<00 SZ_ N \ 1 2
)
p) ; g ; I220mA
38 >, —( Tyt
b (13)

t— Jumper socket P2

Jumpering a: active 20mA interface

(standard jumpering)
b: passive 20mA interface

c) M and PTRON signal:

+12v 470

\'4

—{ PTRON (16)

M~NC
ov

—( M-EXTERNAL (21)

0

pTAy =Nz o0

Qiprmmama AM MNyme N~

A

o~ A4 AR AR AN



8.6.12 Signal diagrams for standard peripheral devices:

Data input (standard device —»NC)

Deselection Standard

Selection .
= device

DTR l External device ready / Ready cancelled

e

CTS NC buffer NC ready Eud of data

Data-StartA/ful

1 again
# i

i

RTS_| I L

RXD! Data Data Data I

e eme . - -——

t———-'Signal names refer to NC (DCE)

Pin on connector X843

The DTR signal switches to high on selection of the data
input mode. If the ready signal of the external device is
to be evaluated, the DSR signal must be connected and

machine datum 411, bit 3 must be set.

The data reception is controlled by RTS. The RTS switches
to high on data start and the external device can trans-

mit data.

If the NC cannot manage the flow of received data, it
stops transmission by removing the RTS signal. The RTS
signal becomes logical '1' again when the NC is ready

for reception again. The NC cancels the RTS signal at the

end of data transmission.

Siemens AG Order No.: 6ZB5410-0CH02-0AA0 E05.89
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Data output (NC —>Standard device)

Standard device

Selection of data Deselection
output mode Tt
DTR " External device ready Ready I
cancelled
_ e
DSR _
——
\ ) _
RTS
\/ v
'
D -Start Ext d i ‘
RXD aga-Star X ernal device stops End of data

-~ ~

The DTR signal switches to high on selection of

the data output mode.

If the ready signal of the external device is to be
evaluated, the DSR signal must be connected and

machine datum 412, bit 3 must be set.

N
If the external device is to be able to stop the
data flow, the signal CTS must be connected.

~ The NC can transmit data as long as the CTS signal

is logical high.

[ R A AL Mo L RTITIE AAN A/LUINN NA AN



8.6.13 Signal diagrams for special peripheral devices

Special devices use the coatrol signals DC1 to DC4
on the TxD/RxD lines for data transfer control instead

of the standard control signals RTS/CTS.

Data input (Special device —»NC)

Data input mode Deselection
NC selection C~
Z _ DTE
6 DTR External device Ready cancelled
el _ roady For transmission L~
20 _D§R—l’-—- . Data Start M02, M30, Errory ——
4 RTS
DC1 DC3 DG DE3 Drf D
5 TxD
2 RxD JDeral _.Data _.Data —
CTS

I—————————’Signal names refer to NC

Pin on connector X843

If DSR is connected to the external device, then this
signal must be switched to '1' during the entire data
transmission. If it is not conmected, DSR automatically

becomes '11'.

The NC switches RTS to '1!' on data start. RTS is

cancelled in the event of an error or on program end.

Normally, the RTS line need not be connected to the

external device.
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The NC starts the data transmission by sending DC1.
The external device responds by transmitting data

to the control. If the NC cannot manage the data re-
ception, it stops the data transmission by DC3. In
general, the external device cannot stop precisely

on the character, therefore the NC can handle an over-
flow of a few characters. If the NC is ready for re-
ception again, data transfer continues with a new DC1.
On program end or in the event of an error, the trans-
mission is stopped bv DC3 and the RTS is switched to
"O" .

If the CTS line is connected, the CTS signal should
already be high on data start and should only be
switched to low at the end of data transmission.

5

1
Data output {NC ——3Special device):

N Selection of data Deselection

~output mode DTE

DTR : L._---
-———————IiExternal device : Ready cancelled

/;;gadv tam'lun
DSR ' End of
»~ Data Start transmission - ——
RTS
DC? DC2 Dce2 DC4
Ixbp | vavra ¢ | Data = || _Data
RxD

The DTR signal becomes "1" on datas output mode selec-
tion. If D3R is counnected, it must be "1" during data
transmission. RTS switches to 1 on data start.

The NC waits until it receives DC?! before sending data.
The date start with the control signal DC2.

- ~ L e ~ L nel AT s~ AN AP



If the external device cannot manage the flow of data,
then the NC can stop the transmission by a DC3 signal.
The NC may still send up to 2 characters after receiving

the DC3 signal before it stops.

The external device restarts the transmission by a
new DC1. The output of NC data is terminated by DC4 and

cancellation of RTS.

If the CTS line is connected, is should be on high level

at least for the duration of the data transmission.

'Significance of the DC coatrol signals (DC1 to DC4)

DC1 Switch on reader
DC2 Switch on punch
DC3 Stop reader

DCL4 Stop punch

A machine datum specifies whether the control signals

have no parity or even parity.
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9.7 Hendwheel (mnanual pulse generator) interface:

Receiver circuit

75189A

From the
hand-
wheel - [:::] '8

~— F
Counnector XS4k 4
on module 03840

to the direction
evaluation

Method of operation:

Two GO0 degrees phase-shifted pulses A and B are generated on
transition from one notched position to the next (mark-space

ratio 1:1)

R (notched position) R
N
5v
MPGA 0 [ ] [
5V
“GB O —
_ I I
Direction of rotation <+ - + —P

The outputs A and B are at low level in the notched positions.
Here, Icc becomes a maximum ( = 140mA)
Input hysteresis: +3V for H

+2V for L

PRl —nz A Clarmare AM Nedar NA - 722410 NCHND OAAN



#*) available for customer keys

Siemens AG  Order No.: 6Z285410-0CH02-0AA0
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8.8 Machine control panel
8.8.1 Connection of the machine control panel 3T/3TT to the PIC
‘PLC inputs Bit number
byte
addresses 7 6 5 l 4 3 2 [ 1 L, 0
e. g. Operating mode selector switch| Feed/rapid traverse over-
48 D c B A ride’ switch
Key Dr Ski Single |Block Spindle override
49 lock rug blogk block search SgltCh B \
. 16 15 14 13 12 11 1] 7 9
?nige Rapid Direction keys s
50 grggp%q lféaergv'erw X + X - Z + zZ - >< |
averse 23 22 21 20 19 T2
1 Spindle Spindlé Feed Feed Hand- | Cycle free free !
51 stop start stop start wheel start '
33 32 31 30 29 28 27 26 |
|
52 . free free free free free free free free |
41 40 39 33 37 36| 35 34 |
53 free free free free free free free free .
49 48 47 46 45 44 43 42 |
Pin ®
Pin 17 does not exist number
>(Pin 18,19 are not wired on the machine control panel. They cannot
be used for customer keys.
**) available for customer keys
8.8.2 Counnection of the machine control panel 3M to the PLC
PLC inputs Bit aumber
byte
addresses 7 6 5 4 3 2 l 1 l 0
Operating mode selector switch |Feed/rapid traverse over-
e A 2 |
L ride switch
48 D C B A D C B [ A
3 7 6 5 b4 3 2 1
Ke Dr Ski Single | Block | Spindle override
4o logk rug blogk blogk search sgitch
16 15 14 13 121 © 1 Biyol A 9
- - s : Code T axi
50 &vgcrg?’e I}I?a%]ég‘se Direction keys Code for S‘filt?:h
far rapid |key + - B A
traverse 23 22 21 20 19 1
Spindl indlé| Feed d 1
51 sgog © ?B&?t © sggp gggrt free g¥gr free free
33 32 31 30 29 23 27 26
52 free free free free free free free free
41 40 39 38 37 36 35 34
53 free free free free free free free free
49 43 47 46 45 44 43 b2
Pin 17 does not exist g&%ber
Pin 18, 19 are not wired on the machine control panel. They cannot
be used for customer keys.
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.8.

3

0

Code table for operating mode selector switch

(Gray coded) S15 (according to schematic 03720)

TEST no. 7, Byte O

Code table

Code Signal
Position Connec- Symbol D C B A | name
tion
1 1 ‘<> 0O 0 0 1 DO
2 3 —
: 4 0 0 1 1
3! 5 ]' O PI
— x)
4 7 @) 0O 0 1 0| wMpa
5 9
— +)
6 11 willll t1 o 1 o oG
7 13 1 1 0 1 1
8 15 10 1 0 0 1
9 17 —! 100 1 0O 0 0|} INC
10 19 1000 1 1 0 O
11 21 10000 1T 1. 0 1]
MDI~PP
12 . 23 @> 0 1 0 1
13 25 0 1 0 O MDI-SE-TE
4 27 5 0 1 1 0| AUT
15 29
—_—P+)
16 31 1 1 1 0 REF

b}
n
0
D

D

The software generates the following clear functions
(on switchover):

*) RESET: (Clearing of all non-buffered control units
and memories, except block number-, actual
value-, and machine data wmemory just as in
the event of program end or reset key.)

+) CLPROAC: (Clearing of "program active" and "feed
hold".)

Furthermore, on transition from MDA to AUT and vice
versa:

RESET in order to prevent interference in the auto-
matic program by TEACH-IN or PLAYBACK. (RESET occurs
only if a program is processed in automatic mode).

T e S S S N B e P T Ve TR,



8.8.4 Possible connections of the machine control panel
(M. C. P.)
Machine control panel
03721 C 03721 C,D
D or 03721 A,B
X636 X636 or
X630
X02404
Customer PLC input Selection by
I/0 module module PLC-MD bits
02400/401
X02401
3) Standard jumpering
X737 ‘ to IB4S-31
operator )
. anel inter- .
‘ ace with *
module 03731 TF\\\\\\
| Switch~over by PLC-
3) X781 ' MD bits, optional
X812 | Jjumpering
Video in-.
terface |
module
03810 i
v
3) | IB...
DBn DL 55 Coupling
DR 55
DL 56 RAM
4) ]
I 1
| D
IB 48-51
(48-53) '
4
. ‘Flaés
Switch- ~\ 1) FB 1-3
over by _ O = - - - FB 23-25.
PILC-MD bits
2) I
X 2)
DBn DL 34 Coupling
DR 34
DL 35 RAM
1) Transferred by the user PLC
"3) program
2) Transferred by the PLC basic
program
NC 3) Transferred by the NC software
4) Traunsferred by function block
FBS.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

FB8 must be

loaded in the

user program.
Automatic call-up by the basic

program.

Observe the PLC-MD bit.

E05.89
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3.9 Interface adapter plug and - adapter, measuring circuit

diagnostics plug.

2.9.1 Interface adapter plug

The following disconnecting adapters are available for

measuring on the cables connected to the modules:

15-pole: Ident number 400 91 337
25-pole: Ident number 400 91 350
50-pole: Ident number 400 91 374

~—
2.9.2 Interflace adapter
Interface adapter for output signals with disconnecting
NS switch, test socket and interruptible LED for each output,
located in a housing 220 x 130 x 50 mm3 with 50-pole pin
connector and a 0.4 m long cable with a 50-pole socket
conanector. This adapter can be interconnected between
the output cable and the module 03 400.
Device designation: 6FC9 330-0BA
Order number: Ident number 706 S8 203.
3.9.3 Measuring circuit diagnostics plug
This plug is used for testing the control without connec=-
ted encoder or with non-available axis (Designation
SN
MK DS in Svstem 8 diagnostics case, jumper plug for ac-
tual value).
Each axis regquires such a plug.
~ Order number: Ident number 400 91 279

For self-producing of this jumper plugs:
Sub-miniature connector, 15-pole, socket (complete).

Order-number 6FC9 341-1EC.
A *A B *B +5V

5 6 7 8

Wiring:

As seen from the

1 2 3 4
Q ? °c 2 EL °© ¢ © wiring (rear) side
_17437 ©c o o o o

9

10 11 12 13 14 15
Z *Z M(0V)
Identification: System 3 and 8 MK DS

Connector and adapter can be ordered from SIEMENS AG,

ZN Niirnberg-Workshop, Wirzburger StraBe 121, 8510 FURTH.

A ATY Nedar NMe - AT7DEAIN_NCLHND NAAN
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9.1

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 . E05.89 .

General:
No jumpers have to be modified on commissioning except those for the

addressing of the I/0 boards in accordance with the PLC user program. On
exchange of spare parts, it must be checked whether the adjusted jum-
pers of the spare part module coincide with the "fixed jumpers” given in
the Commissioning Instructions. The jumpers which can be modified on
the modules must coincide with the exchanged board in accordance with
the PLC program.
Jumpering is grouped as follows:
- Fixed jumpers:
These jumpers must not be modified
- Jumpers according to the PLC program:
The 1/0 boards have to be adjusted in accordance with the byte adres-
ses of the PLC user program (refer to Setion 12)
- Jumpers which can be modified:
These are subdivided in:

- Standard jumpers Special jumpers
The controls are delivered Modified of the standard
containing these jumpers standard jumpers on commissioning

For jumpering of the SIMATIC S5 - modules refer to Section 12.
An adapter module ( drawing number 548 187 9001.00 AS,
ES 902- adapter, 96 poles) is recommended for measurements on the
printed circuit boards or at the NC bus connector. Secure the module to
prevent falling off (Stud with thread M4).
Ident number for adaptor: 706 77 558.
For measurements on cables connected to the modules the following
interconnecting adaptors are available:
15-pole: Ident number 400 91 337
25-pole: Ident number 400 91 350
50-pole: Ident number 400 91 374
To be ordered from: Siemens AG, ZN Nuremberg, Workshop at Furth
WirzburgerstraBe 121, 8510 Farth
Refer also to Section 8.

Note: The jumper sockets should be pulled out perpendicularly to the
board in order to avoid bending of the pins. Re-plug with care
accordingly.

The pins are numbered with respect to the view onto the
soldering side of the jumpers sockets.



9.2 Comparison list of the most important modules and their application in

Section 3, basic model 4A and 4B:

Previous| Basic Basic Basic Basic
type model | model | model | model
desig- 4A 4B 4B 4C
nation | SMHz | 5MHz | 8 MHz | 8 MHz

- CPU's:
6FX 1111- 0ACOO 03160 X X - -
6FX 1111- OAAQD1 * 03161 X X - -
6FX 1111- OAAOD1 ** 03161 - X X
6FX 1111- 0AAQ02 * 03162 X X - -
6FX 1111- CAAQ02 ** 03162 - X X -
~ 6FX 1111- OAB02 ** - - X X -
6FX 1111- 0AMO2 - X - - -
6FX 1111- 0OANO2 - - X X -
6FX 1111-0AP02 - - - - X
* RESTART 811.9011.00
~ PROM’s 811.9012.00
**  RESTART 817.7133.01
PROM's 817.7134.02
Memory modules:
EP/RAM: 6FX 1120- 2CA00 - - X X
EP/RAM: 6FX 1120- 2CA01 - - X X X
RAM: 6FX 1190- 1AE0Q0 (F00/GO0) | 03260- X -
EF.G
EPROM: 6FX 1118 1AAO01 03201-A X -
EPROM: 6FX 1118 1AAQ2 03202-A X -
Measuring circuits
6FX 1125- 1AA01 03316 X X X X
6FX 1123- 7AA01 03326 X X X X
6FX 1111- 1AA01 03351 X X X X
6FX 1125- 1AAQ00 03315-A X X - -
6FX 1123- 7AA00 03325-A X X - -
X 1111- 1AAQ00 03350-A X X - -
Video PCB (operator panel interface)
without graphics.
6FX 1115- OAAD2 038118 X X X X
FX 1115- 0AAD1 03811A X - - -
6FX 1115- 0ABO1 03811 X X X X
Colour graphics:
6FX 1125- 5AB01/5AB02 * - X X X
(03806)
6FX 1125- 5AA01/5AA02 03806A X
Monochrome graphics:
6FX 1123- 2AB01 * - X X X
6FX 1123- 2AA01 (03816) X _ . )
* Character EPROM for basic model 48 | 03816A
548 817.7880.04

CNnz QO

X

-~

... PCB can be fitted
... use not permitted

N ammama A/

Ao N~

DD A AN NP AN




Comparison list continued:

Siemens AG Order No.: 6ZB5410-0CH02-0AA0

Previous | Basic | Basic | Basic | Basic
type model | model | model | model
designa-| 4A 4B 4B 4C
tion 5MHz | 5MHz | 8 MHz | 8 MHz
Coupling modules:
NC periphery coupling modules:
6FX 1122- 2ABO01 03841 - X
6FX 1122- 2AB02 03842 - X
6FX 1122- 2AC02 03842 - - X X
6FX 1122- 2ADO02 03842 - - X X
6FX 1122- 2AMOQ2 03842 - - b X
6FX 1122- 2AA01 03841 X X - -
6FX 1122- 2AA02 03842 X X - -
6FX 1122- 2AK02 03841 X X - -
NC- PLC- coupling modules:
6FX 1122- 1AAQ1 03831 X X X X
6FX 1122- 1AAQ2 03831 X X X X
6FX 1122- 1AC02 03831 X X X X
PLC- PLC/PLC-EU coupling modules:
6FX 1192- 0ABOO 03800B | «x - . -
6FX 1120- 3BBO1 03845 X X X X
6FX 1120- 3BAO1 03845 X X X X
6FX 1120- 3BBOO 03845 X X X X
6FX 1120- 3BBO1 03845 X X X X
6FX 1120- 3BDO0O 03845 X X X X
6FX 1120- 3BEOO 03845 X X X X
Test module
6FX 1118- 6AA01 03221 X X X -
6FX 1118- 6ABO0O 03221B X X X X
Service panel EPROMs
548 817.06 --.-- X . -
548 819.06 --.-- . x x
548 821.01  xx.xx . . - X
E05.89 9-3



Basic

Basic

- Previous | Basjc | Basic
type model | model | model | model
designa-| 4A 4B 4B 4AC
tion 5MHz | 5MHz | 8 MHz | 8 MHz
Submodules
6FX 1123- 6AEOQ0 (EPROM) - X X -
6FX 1126- 0BBOO (EPROM) - X X i}
6FX 1126- 0BDOO (EPROM) - X X -
6FX 1126- 0BDO1 (EPROM) - X X -
6FX 1128- 4BA0O (EPROM) - . - X
6FX 1128- 4BB00 (EPROM) - . - X
“FX 1123- 6AC00 (RAM) - X X -
M~ X 1126- 0BLOQ (RAM) 1) 2) - X X -
6FX 1135- 3BCO0 (RAM) - - - X
* EPROM 548 819.00 11 inlocationD3/D1
" 12 in locationD1/D2
~ " 13 in locationD4/D3
" 14 in locationD2/D4
NC-Software:
548.819.0 --.-- (D- version) - X X -
548.817.0 --.-- (C- version) X - - -
548.821.0 --.-- (E- version) - - - X
PLC-CPU
130 WB 11 X X X
130 WB 12 X X X X
130 WB 13 X X X X
130 WB 14 X X X X
~ wer packs
6EV 3054-0CC - X X X -
6EV 3054-0DC Battery X X X X
"V 3054-0eC located X X X X
~V 3054-0FC external- X X X X
ly

Designation of EPROM location:
1.) with software version D01/D81
2.) with software version D02/D03/D04/D05/D06

X

... PCB can be fitted
... use not permitted

et I R e e s




9.3 CPU modules:
9.3.1 CPU module 6FX1111-0AC00 (03160):
NC central controller module with microprocessor 8086
(PCB can not be fitted in basic model 48/8 MHz)
Fixed jumpers:
Type Designation | Signal closed/open Remark
Individual link | A-B oV closed
Individual link | D-E open Wait
Individual link | F-G open Wait
Individual link | H-K SRDY closed
Jumpes sockets Remark
X1 X2 X3
1o O} 16 11O O}16 1o ©O]16
2lo o]1s 210 o 15 2]lo0 oO}1s
Heglh kil Rk
; e—o |12 5 8 8 12 5 8 8 12 Interrupt
6lo ol 6lo on 6lo—O N
710 oO]10 710 O]10 71— |10
8leo—o|9 8lo o9 8lo—o |9
X4
~—
1{O Of16
210 O 15
13 8l -
5 8 8 12 Wait
6 11
7 10
8 9
51-58 $1-$8
1leo—o |16 . ? o O
2l o—ol15 With 2lo © With .
30—l 310 o Coupling
5| o—o |12 3T s| o9 31T boundary
6leo—o | N 3M 6lo o
7l e—o |10 710 ©
8le—o |9 8lo o
$9-515
5
o
0|6 o Address
128 8 i
13 interrupt
14| —©
15 | 06—
$16-S22
S
518 3 Address
919 8 RAM
20| o—e
211 00—
210 o

Designation of the restart PROMs:
90 11.00
90 12.00

Location D53
Location D54

811
811

Siemens AG Order No.: 6ZB5410-0CH02-0AA0
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9.3.2 CPU module 6FX 111-0AA01/02 (03161/03162)
Replacement type for 03160
Ordered spare parts are delivered without the Restart Proms
The module can be fitted with basic model 4A and 4B
Restart Proms: basic model 4A: D33: 8119011.00 4B: D33: 817 7133.00
basic model 4A: D34: 8119012.00 4B: D34: 8177134.00

Microprocessor 8086-2 is fitted

The module contains on 16 KByte C-MOS memory. The basic model 4A uses
this memory as working memory. The basic model 4B does not use this me-
mory at all. There are two sockets on the front plate of the module for
buffer current supply tothe RAM.

N—r .
Fixed jumpars:

- 1
1lo ~ o116 H 6—6 K 1o~ o]1e
210 0©]15 2o of1s
3lo ol F 6—9© G 3]0 o114 With3TT (2 NCsin one tier)
alo o]113 4le—=o 113 thejumper4-13isopen.
slo o112 co oopD sfo of12 Referalsoto Section 9.3.5.
| O—O ]| 1 6| O ol
7160— 1|10 A O O B8 710 o110
810 Oi9 810 o1l9

NOTE: The models 3G in version 4B and 3N in version 4B use the Restart
Proms of the basic model 4A.

¢ .3 CPUmodule 6FX 1111-OAB02

™ Similar type as 6FX 1111-OAA02. But the C-Mos memory and the two
sockets on the front plate are not provided anymore.
Ordered spare parts are delivered without the Restart Proms.

~  Cannot be used with basic model 4A..

Jumpering like - OAA01/02 exept for X2:

X2

1
1lo o
2/o  of With3TT (2 NCsin one tier)
3]o o} thejumperdisopen.
a|e—e| Referalsto Section 9.3.5.
510 o

9-6 E05.89 Siemens AG Order No.: 6ZB5410-0CH02-0AA0



9.34

9.3.5

9.3.6

Siemens AG Order No.: 6ZB5410-0CH02-0AAQ0

CPU module 6FX 1111-0AM02
The NC central controller module and the Restart Proms are fitted for
the basic model 4A.
This module corresponds to type 6FX 1111-OAAQ2
Designation of the restart Proms:
D33: 811 9011.00
D34: 811 9012.00
Jumpering like -OAAQ2.

CPU module 6FX 1111-OAN02
The NC control controller module and the restart Proms are fitted for
the basic model 4B.
This module corresponds to type 6FX 1111-OABO2.
Designation of the Restart Proms:
D33: 817 7133.01
D34: 817 7134.02
Jumpering line -OABQ2.

Hints for jumpering of the CPU modules

Controllers which are prepared for two NCs, but the second NC not yet

fitted (e.g. prepared for 3TT), have a BUS printed board like the 3TT.

In this case the jumpering must be carried out as with 3TT.

These controllers require a jumper plug on slot 120-126 of the bus prin-
ted circuit board in order to bridge pin A17-A18 on the bus packplane.

Operator panel interface
I PLC coupling module

Bus printed
circuit board

~a

W

pins A17-A18 on slot 120-126 PCBs not fitted
of the bus back plane

E05.89
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9.3.7 CPU module 6F 1111-0AP02 for basic version 4C
The microprocessor type 8086 from Intel is replaced by the type p PD
70116C-8 (V30) from NEC in order to reduce the instruction processing
times. Consequently, this allows the sample time for the position control
loop to be reduced to 4 ms (3T) or 4.5 ms (3M) and the interpolation cycle
time to 16 ms (3T) or 18 ms (3M) if the MD 428, bit 7 (reduced sample time)
issetto “1".
If the MD 487, bit 7 is not set to “1“, the same sample times apply as with
basic version 4B (8 ms/9 ms and 16 ms/18 ms).
If two different types of NCs are fitted in one rack (e.g. a 3T and a 3M), then
the 3T version requires the value 4 to be set in MD 383 (increase sample
time in order to achieve identical sample times).

~ Jumpering: '; closed open

-

N

Jumper socket S1 6-1

Jumper socket S2 4-13 1-16,2-15,3-14,
(open with 3TT, two 5-12,6-11,7-10,
NCsin one rack) 8-9
G-F,H-K A-B,C-D

Single links

Restart PROMs: D33: 548817.7133.01
D34: 548817.7134.02

9-8 E05.89 Siemens AG Order No.: 6ZB5410-0CH02-0AA0



94 Memory modules:
9.4.1 Memory modules 6FX 1120-2 CA0Q

Memory module for basic model 4B only

1 Slot for EPROM submodule containing the NC
1 — system software
2 Slot for RAM submodule for the user program
1 3 3 Memory on the PCB for TE, T0, and Setting data
J (user data).
-_ N ’ Speicher und RAM-Modul werden von der Batterie im
This memory and the RAM submodule are buffered by
First module the battery located in the power pack.
In the event of option "part program memory expansion” this board is
fitted twice.
1 RAM submodules fitted dependent upon.
1 ] memory expansion
2  Always empty
1 3 3 32K RAM on PCB for part program expansion
|
2
- Second module

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89 9-9



- System 3 basic model 4B
Jumpering: (5MHz) | (8MHz)
1st memory 8765
module with 4B | X2
software system i I I I
12 3 &
16 1514131211109 16 1514 13 1211109
X1 IOOOIOOO oIoooIoo
co0oo0bo0O0O 0cbo000060O0
12345678 12 345678
2nd memory 8765
module only X2 o
with option ° I I I
- | C€45/C46 ,
1 12 324
16 1514131211109 16 15 14 13 1211109
X1 IOOOIOOO OIOOOIOO
~ 0000000 coboo0oo0odboo
12 34567 8 12 3 45¢6 78

The individual links W1, W2, W3, W4, W5, W6 are closed.
Link A-Bisopen

8 7 6 5
Note: Jumpers X2 with models 3G, 3N: o

999

12 3 &
Jumpers X1 with model 3G 5/8 MHz: 161514131211 109

IOOOEOOO
000 O O0O

12 345678

9.4.2 EPROM submodule 6FX 1123-6AE00
For memory module 6FX 1120-2CA00
~ With 4 EPROMs type D27 256

Links
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13
- X - X X X - X - - X - X

L

Link between B10 and B12 on PCB

- = open
X = closed

9-10 £05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AA0



11 1 1st submodule (top slot)
548 819.0011.- -
" 0012.--
" 0013.--
" 0014.--
HEERERENE
+ ¢+ ¢ 3 2nd submodule (center slot)
Assemblywith 13 11 14 12 548"819-%‘_312-
softwarever- 23 21 24 22 . 0-23-_:
sion 01/81 ) oo

02,03,04,05, 14 13 12 1 T
06 Language

; 24 23 22 2 Location of submodul
! Location of EPROMS
Software version

~ 9.4.3 EPROM submodule 6FX 1126-0BB00
Replacement type for 6FX 1123-6AEQ0. For version 48 only.
The jumpers are printed circuit links on the PCB.
Jumpers: closed: B1, B3, B5, B6, B8, B10:

open: B2,B4,B7,B9,B11
Assembly of the EPROMs as with submodule 6FX 1126-6AEQ0.

9.4.4 EPROM submodule 6FX 1126-08D01
Replacement type for 6FX 1126-0BB0. For version 48 only.
Jumpering as with this type.

9.4.5 RAM submodule 6FX 1123-6AC00
For memory module 6FX 1120-2CA00. For version 4B only.
e Four RAMs type HM 6264 LP-15 oder TC 5564 are fitted.

Links
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13
- X X - - X - - - . . x X

- = open
X = closed

Siemens AG Order No.: 6ZB5410-0CH02-0AAQ E05.89



9.4.6 RAM submodule 6FX 1126-0BL00
Replacement type for 6FX 1123-6AC00, for version 4B only.

Jumpers:
closed: B1,B2,B5,B7,B9,B11
open: B3, B4, B6,88,B10

9.4.7 RAM memory module 6FX 1190-1A*00 (03260-*)
RAM memory for basic model 4A
* ....E, F, G dependent upon memory expansion

03260 E with 8k CMOS memory for an user program of 8 000 punched
tape characters.

03260 F with 12k CMOS memory for an user program of 16 000
punched tépe characters.

03260 G with 20k CMOS memory for an unser program of 32 000

punched tape characters.

= The working memory of the CPU occupies 3k CMOS and the buffered
data (battery located in power pack) 5k CMOS as for machine data,
tool offsets, setting data. The remaining buffered CMOS RAM memory
is available for the user program. There are two sockets on the front
plate of the module. Prior to removing the module from supply a 5V
back-up battery can be connected for data save.

Fixed jumpers:

Type Designation | Signals Closed/open | Remark
Socket 1-16 open Addr. 16
- X1 2-15 “ Addr. 17
[ 3-14 " Addr. 18
e o 4-13 " Addr. 19
2 |0 O]15
3|0 of1a 5-12 W3 open Wait 3
T ; g g o 6-11 W2 " Wait 2
6|0 ofmn 7-10 W1 closed Wait 1
790 8-9 W0 open Wait 0
8 |O O19
Individual link | W4 w4 open Wait 4

9-12 £05.89 Siemens AG  Order No.: 6ZB5410-0CH02-0AAQ



9.4.8 RAM memory module 03210 BA (for version 4A-only) :
Former type 0f 03260. The module comprises:
3k words NMOS memory for working memory of the CPU. These data
are not buffered by the back-up battery. '
5k words CMOS memory for the buffered data (Battery located in power
pack) as machine data, tool offsets, setting data and 8k characters for

user program.
Fixed jumpers:
Type Designation | Signals Closed/open | Remark
Individual link | B 1 RVCCRAMO | closed
Individual link | B2 +5V open
=~ Individual link | 2w Wait 2 closed
9.4.9 EPROM memory module 6FX 1118-1AA01/-1AA02 (03201/03202)
~ EPROM memory for the basic model 4A
With sockets for 32 EPROMs of the NC system software.
Fixed jumpers:
Type Designation | Signals Closed/open | Remark
Socket 1-8 closed Addr. 17
X1 2-7 closed Addr. 18
_ 3-6 open Addr. 19
: *
ek 4-5 open not used
2| ©e—0©}7
— 3 ' o ols
410 oS
R
Individual link | W1 Wait 1 closed
~ " wo Wait 0 open
" w2 Wait 2 "
" w3 Wait 3 “
" w4 Wait 4 "

* Link 1-8 has to be open if the PCB is used with graphics as the second
EPROM memory module.
First PCB:  With 32 EPROMs for system software

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 £05.89 9-13



Second PCB: With 20 EPROMs for graphics software
(With option C03/C04 12 EPROMs only)
The second PCB is present with graphics only

9.4.10 EPROM memorys module for basic version 4C 6FX 1120- 2CA0Q1
It replaces the former module 6FX 1120- 2CA00. EPROMs type 27512 (64 k-
Byte) are fitted on two submodules:

Submodule no. Number of EPROMS Memory volume
1 4 256 k byte
~ s 3 2 128 k byte

Jbmodule number 2 contains the display images and the language. In order to
“change the language only the second submodule need be replaced.

Submodule for version 4C:
RAM submodule for part program memory:
6FX 1135- 3BC00

#———— 15t EPROM submodule for the NC system program, four
EPROMs type 27512 are fitted: 6FX 1128- 4BA00 (submodule
without EPROMs fitted) or 6FX 1821- 0AX02 (submodules
with EPROMs fitted).

2nd EPROM submodule for the NC system program (displays
and language), two EPROMs type 27512 are fitted on location
D1 and D3. 6FX 1128- 4BB0O0 (submodule without EPROMs
~ fitted) or 6FX 1821- 0AX- 3 (submodule with EPROMs fitted)
Language: 0....English

1...German

The software number 548.812....is labelled on the submodule.The individual link
B3 isopen, links B1, B2, B4 have no significance.

Attention: The former memory module 6FX 1120- 2CAQ0 for the basic version 4B
cannot be used in conjunction with basic version 4C.
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Jumpering of the memory module 6FX 1120- 2CAQ1 for basic version 4B and 4C.

Jumper type | Designation| Meaning Sinumerik System 3T/M
version 4B version 4C
Jumper links | S2 Systemselect | 8 76 s 8765
o O O 0 QO O O O
(3388 (13183
12 3 4 1 2 3 4
With memory 8 765
expansion .
(option C45 or g i i i
C46)
1 234
!
Jumper"links S1 Wait 8 MHz 16 1514 13 12 1110 9
O Q O 00 00 ©C
o o 0 O o o
12 34 56 78
Jumperlinks | $3...56 Module $354 5556 53545556
address 323232 323232
0 0QO0QO0 00000
V6V | 177
1 1 1 1 1 1
Special jumpers: o o
Jumperlinks | S2 RAM 8 765
expansion 5551
o ddd EE—
12 3 4
Jumperlinks | S1 Wait 5 MHz 16 1514 13121110 9
O 0O O 0 ©O 00 (o]
! L © 00 o0 o o -
|
| 12 345678
i
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Applicable submodules:

hSystem Module 1 Module 2 Module 3
Version 48 6FX 1126 - 0BB0O 6FX 1126 - 0BLOO
Basic board -0BDOO

-0BDO1
Version 4B 6FX 1126 - 0BCOO
RAM expansion ———
Version 4C 6FX 1135-3BCO0 | 6FX 1128 -4BA00 | 6FX 1128 - 4BB0O
~¢ z
1
—
e
N—
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95 Measuring circuit modules

9.5.1 Overview arranged according to type designation

Application 03316 03315 03310 A/B
with 3M or 03326 03325 03323
3T with
C-axis
Application 03351 03350 03310 A
with 3T 03323
;Remark works at works at works at
8 and 5 MHz 5 MHz only 5 MHz only
14 bit DAC 14 bit DAC 12 bit DAC
Application 4A, 4B and 4A 4A
with basic 4C
model
4A/4B/4C

Remark:

9.5.2 Measuring circuit-actual value processing module

Type 03340 (12 bit DAC) was only dispatched in low numbers.

For jumpering refer to Commissioning Instruction, Part 1. With basic

model 4A, link 8-9 on S3 must be open.

The module can not be used with basic model 4B.

6FX 1125-1AA00(03315)

Replacement type for 03310, cannot be used with basic model

4B/8 MHz or 4C.

- 4 actual value inputs
- 1 measuring probe input

- To be used together with PCB 03325

- ULA circuits
- Integrated EXE can be fitted

-5 MHz

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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Fixed jumpers:

Type Designation | Signal Closed/open | Remark
Individual link | S3 SFBG1 closed Address

¥ sS4 SFBG2 open "
Individual link | WS1 open

” WSZ ”

" L-K Mext-Mint "
Individual link | W1 open Wait

” W2 ”n ”

" w3 closed * “

“ w4 open “

* Link E3 on the tfack of the printed circuit board

Fixed jumpers for EXE:

N
Type Designation |Signal without with
Meaning Option Option
integr. EXE |integrated EXE

Socket 1.14 - closed open

X3 - X-axis 2-13 *SDMB " o

X1 - Y-axis 3-12 SDMB " "

X2 - Z-axis 4-11 *SDMA " "

X4 - 4th-axis 5.10 SDMA ) )

6-9 *SDMmZ " *

without Opt 7-8 SDMZ " "
v 1 [ee]a
2fe—eo 13
3|e—o {12
41 60— |11
S5]le—eo {10
T s{e—o|°
7lo—o|s8
with Option
1[0~ 0]a
2lo o113
3/]o o112
4| 0O [o R IRE]
510 o\ 10
6|lo ol9
710 o8
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Variable adjustments for measuring probe

Type Designation [Signal |Standard setting Standard setting
A B Different adjust- 7
Solder A-B/R 32 Ao-{1,5k|--0B ments according
pins C-D/R 33 C o open oD to type of mea-
" ) suring probe out-
E-F E o open oOF put
Refer to Section 8
(Interface)

9.5.3 Measuring circuit-actual value processing module 6FX 1125-1AA01 (03316)
like 03 315, however for 8 MHz.

Type ' Designation |Signal Closed/open |Remark
Socket 1-16 *SDMSB
X1:2ndaxis (Y) | 2-15 SDMB Closed without
X2:3rdaxis (2Z) 3-14 *SDMA integrated EXE
X3: 1staxis (X) 4-13 SDMA Open with
X4:4thaxis(4th)|  5-12 *SDMZ integrated EXE

6-11 SDMZ

7-10 -

8-9 -

9 %y
Rotary switch S3 Module g N ;
address 6,4

Individual link WS1 open PCB

ws2 open modification

version

PCB track w1 closed
link w2 *RDY open Waits

W3 open

w4 open
Individual link w5 *CSINI

we *IR 1.

For jumpering of the input for measuring probe refer to Section 8, page 15.
With PROM 548 817.7348.03 fitted on location D48 and
548 817.7347.03 fitted on location D49.
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9.54

Measuring circuit-command value processing module 6FX 1123-7AA00

(03325)

Replacement type for 03323, cannot be used with basic model 4B/8 MHz
or4C.

- 1 Actual value input

- 5 Command value outputs

-14BitDAC, 1 VELO = 10V

8192
- ULA circuits
- To be used together with PCB 03315 only
-5MHz
«ed jumpers:
T H . . .
Type Designation | Signal Closed/open Remark
Individual link | S1 SFBG1 closed Address
N " S2 SFBG2 open "
individual link | L-K M-EXT open
" R-S M-EXT "
" R-U * ov closed
* link on PCB track
Fixed jumpers:
Type Designation | Signal Closed/open Remark
Individual link | WW1 open Wait
n sz ” "
T “ WW3 closed * “
” WW4 ” ”n
Individual link | W13 open -
| w14 " -

* links WW3 and WW4 are tracks on PCB

9-20 £05.89
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Adjustable jum

pers for command value output:

Type Designation | Signals Meaning Ssggggrd Remark
:innd‘:vidual w7 CVG1 1staxis  closed For further
" ws oV 1st axis “ information
. W11 CVG2 2nd axis “ refer to
" w12 oV 2nd axis “ Section 8
" w3 CVvG3 3rd axis " (Interface)
" w4 oV 3rd axis “
" w9 CVG4 4th axis “
" w10 ov 4th axis "
" W1 CVGS 5th axis “
w 3 w2 oV 5th axis "
" W5 CVG6 Reserve "
" W6 oV Reserve "

Attention: There are no solder pins fitted for these links

Adjustable jumpers for servo ready simulation:

Standard Special setting
setting
Type Desjgnation Slgnal Slgnal servo ready
ff:g\g?isg by not provided
Solder pins P-N open closed

Adjustable jumpers for input of the measuring probe: not used

Jumpers for command value output:

Type Designation |Signal fg?gﬁgrd ssgtifrlmzl
Solder A-B/C33 Command val. 1 open For further
pins A-B/C49 Command val. 2 “ in-

“ A-B/C19 Commandval. 3 " formation

“ A-B/C41 Command val. 4 “ refer

“ A-B/C7 Commandval. 5 " to Section 8

" A-B/C27 Reserve " (Interface)
Solder A-B/R26 Commandval. 1| Aod 10k |oB | Forfurther
pins A-B/R36 Command val. 2 “ information

" A-B/R16 Commandval. 3 " refer to

“ A-B/R31 Command val. 4 " section 8

“ A-B/R11 Command val. 5 “ (Interface)

* A-B/R21 Reserve open

Siemens AG  Order No.: 6Z85410-0CH02-0AA0
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9.5.5 Measuring circuit-command value processing module 6FX 1123-7AA01

(03326)
like 03 325, however, for 8 MHz

Type Designation |Signal Closed/open |Remark
Rotary switch S1 Module o ° n
address 7 N3
6 4
Individual link | W2 closed 0V for switching
w4 ! the command
W6 AGND ! value to 0. For
ws ) special application
~ ] wio ! and jumpering
W12 " refer to Section 8
“ w13 open PCB modifica-
- W14 open tion version
" WW1 closed
WW2 open
Www3 open Waits
Wwi4 open
Individual link P-N *SRDY closed: Servo ready
simulation on the
module
open:  *SRDY must be
provided from
external (drives)
- “ R 60 *CSINI open
R 63 *IR 1 open
-

Jumpers for the measuring probe: not used
With PROM 548 817.7336.03 fitted on location D36 and
548 817.7736.03 fitted on location D38.
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9.5.6 Measuring circuit module 6FX 1111-1AA00 (03350)

Replacement type for 03310/03323, cannot be used with basic model

4B/8 MHz or 4C.
- 3 Actual value inputs

- 3 Command value outputs

-14Bit DAC, 1VELO = 10V
8192

- ULA circuits
- Integrated EXE can be fitted
- 1Input for measuring probe

- Model 3T requires only this measuring module

-5MHz
- Fixed jumpers:
1
Type Designation | Signal Closed/open Remark
~ Individual link | S1 - open
” 52 - "
Individual link | S3 SFBG1 closed Address
“ S4 SFBG2 open "
Individual link | L-K M-EXT open
” R-S M-EXT "
" V-W M-EXT “
" T-U oV closed *
Individual link | W7 open Wait
” W8 ”
~ “ w9 closed *
o W10 open
* Connection W9 and link T-U are tracks on the PCB
~——
E05.89
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Fixed jumpers for EXE

Type Designation |Signal Without With option
option integrated EXE
integr. EXE

Socket 1-16 - closed open

X1: Z-Achse 2-15 - " "

X3: X-Achse 3-14 *SDMB " "

4-13 SDMB " "
Without 5_12 *SDMA ” ”
option
P 6-11 SDMA " "
1[erLo]is | 7-10 *SDMZ " .
2 o—o6 |15 8_9 SDMZ n o
3]0—© (14
sjo—o|i13
SI0—O© |12
6je—Oo N
710—9 |10
8/ o—o| 9
With option
1o o]6
210 O 15
310 O 14
s3{o o3
510 O l12
6|0 o
710 Ol10
slo ofs

Socket X2 for spindle, always without integrated EXE.
" ljustable settings for measuring probe (refer to module 03315)

Kcljustable jumper for servo ready simulation (refer to module 03325)
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Meaning: Standard Special
Type Designation | Signal Command . PE«
value setting setting
:i”n"{(i"id”a' W1 Va1 1st axis closed For further
" W2 oV 1st axis " information
" w3 CVG2 2nd axis “ refer to
" w4 oV 2nd axis “ Section 8
" W5 CcVvaG3 3rd axis “ (Interface)
" W6 oV 3rd axis “
Attention: There are no solder pins provided for these links
SN ',s
~ Adjustment for command value output:
Meaning: .
. . Standard Special
T D C d . ;
ype esignation | sommand | setting setting
Solder pins | A-B/C18 Command | open For further
value 1 information
" A-B/C19 Command referto
value 2 " Section 8
" A-B/C35 Command (Interface)
_ value 3 “
Solder pins | A-B/R21 Command 0_1:0'—_‘3_0 For further
value 1 R21 information
- " A-B/R22 Command 0_1:0":}_0 refer to
value 2 R22 Section 8
” A-B/R23 Command 10k (Interface)
value 3 R23
£05.89

Adjustable jumpers for command value output:
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9.5.7 Combined actual value/command value measuring circuit module

6FX 1111-1AAQ01(03351)
like 03 350, however for 8 MHz.

Type Designation |Signal Closed/open |Remark
Individual link | S1 - open PCB modification
S2 - open version
" P-N *SRDY closed: With servo ready
simulation
open:  With servo ready
supplied from
- external (drives)
ol R54 *CSINI open
R59 *IR 1 open
1 Rotary switch S3 Module 39 ° n
adress 7;] 2
5
Individual link | W2 AGND closed 8;1::2'; Egﬂ';:gg'
W4 closed application and
W6 closed jumpering refer to
" W7 closed Waits
w8 open
w9 open
W10 open
\rSOCket 1-16 - All links
X1:2nd axis 2-15 - closed: without integrated
X2:3rd axis 3-14 *SDMB EXE
- (3:1st axis 4-13 SDMB
I 5-12 *SDMA All links
6-11 SDMA open: with integrated EXE
7-10 *SDMZ
8-9 SDMZ

For adjustments for the various measuring probes refer to Section 8, page 15.
With PROM 548817.7348.03  fitted on location D48 and
548 817.7348.03 fitted on location D49.
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9.5.8 Measuring circuit module (actual value) 6FX 1120-1A..01 (03311 A/B/C)
Previous type of 03315/03350. For basic version 4A only.
- Module for 2 or 4 actual values
- To be used together with module 03320/03322/03323

-5 MHz
Fixed jumpers:

Type Designation | Signals Closed/open | Remark
Socket 1-16 open Addr.0
X5 2-15 " Addr. 10
, 3-14 " Addr. 6
1 m 16 4- 13 " Addf 9
210 ;, O)15
3ot o] 5-12 ” Addr.7
L1O 9B g1 ” Addr. 19
5 |oO o1
6|0 of1 7-10 closed Addr. 8
abamdi 8- 9 open Addr. 5
g8|o of9
Socket 1-16 open Addr. 18
X6 2-15 " Addr. 11
_ 3-14 " Addr. 17
1 O [eRIRI) - "
2o olis 4-13 Addr. 12
3lo o1 5-12 “ Addr. 16
e ol 6-11 closed Addr. 13
s{o of1
6 | o—o |11 7-10 " Addr. 15
71e—=o|10 | g. g " Addr. 14
8 |le—eo|9
Individual link | P-R SCLKSM open 5MHz

Fixed jumpers:

Type Designation | Signals Closed/open | Remarks
Individual link | WO Wait 0 open
" W1 Wait 1 closed
" w2 Wait 2 open
Individual link | C-D open 03310 A
“ c-D closed 033108

Remark: In the event of more than 3 actual values, the module 03310 B is
mounted pick-a-back onto the module 03310 A. Both modules have the

same jumpers except for the pins C-D.
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Adjustable jumpers

) . . Standard set- Special settin
Type Designation | Signals tic"tg elnccider e‘r)lcoder actugl value
actual value ; :
diff. input with TTL signals
Socket 1-16 *DMA closed open
X1 and X2 . . ”p
Standard 2-15 OMB
jumpers 3-14 *DMZ ” ”
4-13 IDMA " closed
1 o Ol16 5 _ 12 'DMB " ”
210 O] 15
3/o o]1a 6-11 DMA open "
4 1O ol 13 ” "
slo ol 7-10 DMB
6/lo o|n | 8-9 DMZ “ “
~ 7]le—o]10 i”
80O O]9
—_ PR
Special
,umpers
~r
1 O O {16
210 Ol 15
3]0 O}14
4 (0] o113
510 o112
6 ]l 0—oOon
7 16— 110
8 |lo—ol9
N——
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9.5.9 Measuring circuit (command value) module

6FX 1120-2AA03/-2AB03 (03323 A/B):

Previous type of 03325/03350. For basic version 4A only.
- 1actual value input

- 5 command value outputs

-12 bit DAC 1 VELO =

10V
2048

- To be used together with module 03310 or 03311 only

-5 MHz
Fixed jumpers

Type Designation | Signals Closed/open | Remark
~ Indiviqlual link | AF-AE 1 Wait closed
" AD-AC 0 Wait open
o AH-AG 2 Wait "
~ ” AA-AB SCLkS5M "
Socket 1-16 open Addr. 19
X2 2-15 open Addr. 10
3-14 closed Addr. 8
; g g :g 4-13 open Addr. 9
3 |o—eo|ia 5-12 “ Addr. S
4q (o] Ol13 6 - 11 " Addl’. 6
SO O |12
6lo ofn 7-10 " Addr.7
7 O O 10 8 - 9 ” Addr_ 3
8 |]O Q|9
Socket 1-16 closed Addr. 13
X3 2-15 open Addr. 12
_ 3-14 closed Addr. 15
 \./ ]
Voo | 4.13 " Addr. 14
2 1O Q115
~ 3 |o—eola 5-12 open Addr. 17
eI | 6-1m " Addr. 16
5|0 oOl12
6|lo oln 7-10 " Addr. 18
7 O O 10 8 - 9 ” Addr. 11
8|lo ol

Siemens AG  Order No.: 6285410-0CH02-0AA0
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Adjustable jumpers

. . . Standard set- Special setting enco-
Type Designation | Signals ting encoder ac-| der actual value
tual value diff. |[TTLsignal input
input
Socket X1 -1 * d en
Standard 1-16 DMA ’c’Iose f')p
jumpers 2-15 *DMB
3 - 14 *DMZ " ”n
' [onLo] 16 4-13 IDMA " closed
z2lo—e|15 | 5.12 IDMB “ ”
3/o—e|4a "
4 | o—e |13 6-11 DMA open
s|o—e|12 | 7-10 DMB " ”
6 O o 11 ” "
\‘70010','8-9 DMz
8 O of}9
Special
jumpers
1o o186
2 10O O |15
3|0 Ol 14
4 10 |13
51 0—o6{12
6 j0—o|n
71— |10
8 1 0—©1]9
r Standard set- Special
ting setting
[ Type Designation | Signal Signal servo ready
fhrg‘éiﬂsg by not provided
. . : } Servo ready
~soldering pin | P-N simulation open closed
Measuring point
Type Designation | Signal Remark
Pin TW,Z2,D,G | CVS1..5 Command val. axis 1.5
" S,V,Y,C,F (internal) Enable axis 1...5
“ Q.R,U,E L *SEEN 1...5 Servo enable axis 1...5
“ X *NC-ready NC-ready simulation

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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9.6

9.6.1

Comment:

Operator panel interface

Video interface module 6FX 1115-0AA01 (03811)

-5 MHz

- For connection of the operator panel
- 2 connectors on the front plate

Fixed jumpers

< o

Type Designation | Signal |Closed/open | Remark
Socket 12 open Addr. 12
S2 13 * Addr. 13
oY ol 14 ” Addr. 14
ol o113 15 “ Addr. 15
(@] O |14
o olis 16 closed Addr. 16
e—o0 |16 17 open Addr. 17
o ol17 "
o olis 18 Addr. 18
e—ol19 19 closed Addr. 19
Individual link | A-B open Hardware identif.
” C-D " ”n
“ E-F “ M-screen
" G-H " External clock
” K-L closed Screen blanking
" M-N open "
S1 VAB9 i
@/D ° Operating mode

to Commissioning Instructions, Part 1.

9.6.2 Video interface module 6FX 1115-0AB01

Like 6FX 1115-0AA01, however for 5 and 8 MHz.

Siemens AG  Order No.: 6Z285410-0CH02-0AAQ
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9.6.3 Video interface module 6FX 1115-0AA02 (03811)
-To be used in 8 MHz and 5 MHz version (basic model 4A, 4B or 4C)

Jumpers:

5 MHz 8 MHz
OOOIOI oIooIo
0O0O0 (o] O [elNe] o
$3 54 55 56 57 S8 $3 54 55 56 S7 S8

All other jumpers as with 6FX 1115-0AA01

9.6.4 Video interface (colour graphics) module

~ 6FX 1125-5AA01/02 (03805/03806)

i
Used for basic model 4A.
The module is fitted in conjunction with the colour monitor for colour

graphics. Pay attention to the jumpering on module 03841.

N—
Jumpers:
Socket X1 Socket X2
WA WA
o—-e|{ 19 co—o | 19
o O}l 18 o o} 18
o of17 (@] ol 17
(o] O 16 o—O | 16
o—©e i 15 O O} 15
o—eo |14 o of14
o—o© | 13 (@] o113
o] O 12 e—© |12
—-
Individual links:
closed:W-F, W-|
open: A-B, C-D, W3, W4, W5, W6, WSW, WNI
N—r

9.6.5 Video interface (colour graphics) module 6FX 1125-5AB01/02 (03806)

Used for basic model 4B.
Jumpering as with module -5AA01.
With character PROM: 548 817 7880.
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9.6.6 Video interface (monochrome graphics) module
6FX 1123-2AA00/01 (03815/03816):
Used for basic model 4A.
The module is fitted at monochrome graphics.
Pay attention to the jumpering on module 03841.

Jumpers: Socket P2
10 9 8 7 6 S 4 3 2 1
I O O I o O O I (o] I
o O O O O (@]
11 12 13 14 15 16 17 18 19 20

Indiyidual links:
aosed:W-|
open: WNI, W-B

9.6.7 Video interface {(monochrome graphics) module
6FX 1123-2AB01(03816):
Used for basic model 4A, 4B or 4C
Jumpering as with module -2AA01
With character PROM: 548 817 7803.

9.7 Coupling modules:

9.7.1 NC coupling module 6FX 1122-1AA01/02 (03831)

- Module is fitted in the PLC section

- Used for coupling to the NC:
With 3T and 3M coupling via the bus back plane.
With 3TT and 3T/3M with expanded /0 area coupling via cable and
front connector X832 (03830)- X842 (03840).

- Coupling RAM for data exchange NC-PLC

- Service switch $1

S1: 0

9 1

8 Normally set to position 0

7 For further information refer
6 A to Section 4.
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Fixed jumpers:

Type Designation | Signals Closed/open | Remark
Socket 1-16 ADR 12 open NC-Address
P2 2-15 ADR 13 " "
3-14 ADR 14 " "
110 0O]16 4-13 ADR 15 " "
2{o of1s
3lo olia 5-12 ADR 16 " "
419 o1’ 1 6-11 ADR 17 closed "
510 o112
6 |o—o|n 7-10 ADR 18 open "
719 oj0 8- 9 ADR 19 closed "
8 {O—© |9
~TOnePLCin one
tier
“ocket 1-16 - open
\(193 2 - 15 - "
3 - 14 - "
1o Oy 4-13 ADR 11 " PLC-address
2 {0 O |15
3/lo o] 5-12 ADR 12 “ "
410 013 6-11 ADR 13 closed "
510 of12
6 | o—o |1 7-10 ADR 14 " "
71— ® 10 | 8.9 ADR 15 " ”
8 | O—O©|9
Individual link | C-D KCLK2M open CLK 2MHz (PLC)
" E-F oV " Board select
" G-H KCLK5M " CLK 5MHz (NC)
T' " L-K ov " 2k/1k

9-34 E05.89
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Jumpering of P2 with dual PLC (PLC | and PLC Il in the same tier)

Socket 1{o ~ o Attention:

P2: 2o o In case of an external dual PLC,
3|]o—= socket P2 must be jumpered as
4| o—e with single PLC.
5| O—©
610 o
710 O
8] O o]

Jumpers with option N35: Valid only for deliveries prior to 1987. The
second 03831 board is no longer fitted from 1987 on.

1) PLC | <4+— Jumpers as with single PLC

L3831

! 2) P2 2) P3

<4

NC 2) |pLci|+——— 1[0 7o 1[0 0

03831 2lo o 2lo o

3lo o 3lo o

41 0—9© 1| O—©

5|10 (o] 5| 0—©

6l0—o© 6| e—o

710 (o) 7!10—©

8 0—o© 8| e—o

1) Jumpering of P2 and P3 as specified for one PLC in one tier.
P2 :6-11, 8-9 closed
P3:6-11,7-10, 8-9 closed

2) Jumpering of P2 and P3 as specified with option N35

A PLC rack can also be prepared for a dual PLC to be retrofitted:

empty (for PLC 2) _l l_ 03831 I— PLC-CPU

30 176

The PLC-CPU is fitted in slot 176 (a standard single PLC is fitted in

slot 70).
Basic PLC program as with single PLC.
Jumpering of P2 on module 03831 as with dual PLC.
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9.7.2 Coupling module 6FX 1122-2AA01/02 (03841/03842) or 6FX 1122 - 1AC02
- Module is fitted in the NC section
- Used from coupling to the PLC (see module 03831)
- Connector X842 for connecting a PLC rack (expanded I/0 area)
- Connector X843 for the serial interface (V.24, RS232)
- Machine data protection switch S1 on the front plate
- 2 LEDs for monitoring of the CPU (refer to Section 4)
- Temperature monitoring (threshold one)
- Sliding switches S2 for activation of the test module and other functions.
- 5 MHz version (to be used for basic model 4A)
- Quartz 14,8 MHz for clock generator

“'xed jumpers

Type Designation | Signales Closed/open | Remark
, Socket 1-16 ADR 19 closed Address
P4 2-15 ADR 18 open "
3-14 ADR 17 closed "
e | 4-13 ADR 16 open ”
2 1O Ol 15
3 |o—elia 5-12 ADR 15 " ”
e 91| 6-11 ADR 13/14] "
510 o112
6lo oln 7-10 - " "
710 o |10 8- 9 _ " "
8 |O of9
Socket 1-8 open Check points
03 2 - 7 ” ”
- 3 _ 6 ” n
110 o8 4-5 " ”
2|0 o1l7
3]0 Of6
saJlo ofs
A
individual link | M-N oV closed NC-version
“ R-S IREX open Bus switchover
" Y oV Y-X =
o closed
X W
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Adjustable jumpers

. . . Standard setting NCis | Special setting NC is
Type Designation |Signals | active for the serial in- passive for the serial in;
terface (RS232,TT4) terface (R$232,7TY)
supply supply.
Socket 1-8 ov |
P2 2-7 TTY 1 1lo—o |8 1o 8
3.6 TTY 3 2lo—eo |7 2 c/g 7
7 3lo—ols 3lo 6
110 o]s 4-5 oV 4|lo—e s 4 G/CE)) 5
2l o7
3|l ofs
410 [0 b1
1
Sliding switches S2 for jumpering of:
Slide
switch Open Closed
1 NC1/NC2 NC3/NC4
2 PLC internal PLC external
PLC and NC in the same PLCin a separate tier
tier
3 3M/3T 3T/C200
4 Without test module With test module active
for NC1/NC3
5 Without test module Without module and
graphics active for
NC1/NC3
6 Without graphics With graphics
NC1/NC3 NC1/NC3
7 Without test module With test module active
for NC2/NC4 aktiv
8 Without test module With test module and
graphics active for
NC2/NC4
9 Without graphics With graphics
NC2/NC4 NC2/NC4
0 5 MHz 8 MHz
£05.89
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9.7.3. Coupling module 6FX 1122- 2AK02
- Module used for 3TE, 3TTE or 3ME (Export version) 5 MHz,
all other specifications as with 6FX 1122- 2AA01/02

9.7.4 PLC coupling module 6FX 1122-2AB01/02 (03841/03842),-2AC02, -2AD02,

-2AMO?2.
-8 MHz version for basic model 4B or 4C

- Jumpering as with -2AA01/02

- Slide switch $2.0 must be closed for basic model 4B/8MHz

- Slide switch $2.0 has no significance in case of basic mode! 4C (operates
always at 8 MHz)

-Quartz24 M
?
- Module $2AC02 or -2AMO02 are used for export versions 3TE, 3TTE, 3ME.

- -7.5 Coupling module 6FX 1120-38B01/3BA01 (03845)

6FX 1120-3BB00 6FX 1120-3BA00
6FX 1120-3BB0O1 *) 6FX 1120-3BA01 * *)
6FX 1120-3BEQOC 6FX 1120-3BD00

*) => wused asexpansion unitinterface (EU-IF)
*) => used ascentral controllerinterface (CC-IF)
**)=> used as periphery interface

The coupling module 6FX1120-38B00/B01/E0Q is always fitted in the PLC
section of the control (PLC = > PROGRAMMABLE LOGIC CONTROL) . Itis
used for data exchange between the central unit (PLC) and the expansion

e unit (EU) or between two central units (15t PLC and 2nd PLC). The addresses,
data, and control signals are transferred as differential signals.
Transmission distance:  maximum 1m with ribbon cable

~ maximum 50m round cable (twisted pair).

- Front connector X03848 for EU-IF or CC-IF

- Front connector X03847 for periphery interface. This connector is
only available with 6FX 1120-3BA00.

- 5V power supply for EU without own power pack: maximum 8A.
Cable cross section 6 mm2, maximum length 1m to central power

supply.
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Cable cross section minimum: 6 mm2
Cable length maximum: 1 m

There is no greater cable length permitted in order to avoid noise
disturbances!

Note: A currentbalance has to be carried out for the expansion unit.
The power pack of the central controller can only supply maxi-
mum 8A for the expansion unit and the interface of the board
Is also rated for this amount of current only.
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Application example:

Expansion unit Expansion unit

® ®
(180) (180) Link
. . . | A-B
Power ! ! losed
pack EU EU (P03) with
(P23) (option PO3) central power supply
©) ® ®
/ / (180)
sx |} * max.
1 a” 8A
\"Power PLC I NG PLCII
pack NC | (N41) * %k }
. x832 o
NC-PLC logic component External dual PLC
3T/3M 6FC3...-OFA
@ NC coupling module 6FX 1122-1AA01 (03831)
® PLC/PLC coupling module 6FX 1120-3BA01 (03845A)
® CC/EU interface 6FX 1120-3BB01 (03845B)
* Connector X03 848

** Connector X03 847
The module 6ES5-310-3 can also be fitted in the EU. Via the module 03845 an

"Electronic terminator” EKL 484 can be linked on instead of the EU.

__mpers:
Link A-B: If the coupling module is used with central power supply this link
on the module (CC-IF) has to be closed.
ik C-D: If the module is used with the type of back plane 6FX 1127- 7AA- -
~ (dual PLC) on location 76 and 156 or
6FX 1122-8AA00 (01600) the link has to be open.
In all other cases the link is closed.

Link E-F,G-H: no significance (link open)

With dual PLC and central power supply:
- Place the coupling module on location 156 of PLC | (left hand next to PU

interface).
Link C-D open.
- Place the coupling module on location 76 of PLC 1l (left hand next to 03831).

Link C-D open.
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Version 6FX 1120-3BA01 6FX 1120-38B01 ]
Module e cc cc EU
fittedin:| wwithout EU with EU (EU-IF) (CC-IF)
110 O] 16 110 Of16 110 Q|16 110—O© {16
210 O ]15 21O Q15 210 O]15 2l —oO |15
Socket 3lo ol 3o ola 31lo o] 3|e—eo |14
4| O O |13 a4l 0 Oj1i3 410 o113 41 00— ! 13
X1 sl oe—eo |12 sl e—eo |12 5| e—o |12 s|lo  of12
61 G—O |11 6| 0—O 11 6|le—eon 6} 0O ol n
710——© (10 710—©1]10 710—© 10 710 Oi10
8] o—© |9 8| 0—oO©|9 g|o—o©|9 810 Q9
~ ; 110 Of{16 110 Ol16 110 0716 110 Ol 16
1 21O o115 210 O 1s 210 Otf15 210 Ol 15
Socket 3{e—eo|1a 3le—o|1a 3lo of1a 3lo of1a
41 0—6 |13 4 0—© |13 4| O Q|13 4| 0O Q13
X2 s|e—o |12 5| e—o |12 s|lo ol slo  ofn2
~ 6| O oln 6] O o1 6| O ol 6} O—O (11
710 o110 716——9 110 7160—© 110 7160—6]10
831 0—© |9 §|6—o|9 810 ol9 8]0 Ool9
9.7.6 Coupling module for expansion unit 6EX 1191-0AB00 (038008)
Used for connection of the PLC expansion unit at NC without expanded
I/0 area. Pay attention to revision bulletins H 3057, H 3058 and manufac-
turing version C of the power pack 03502.
This module was replaced by type 6FX1120-38800/01.
This module was only used in basic model 4A.
N
Fixed jumpers
Type Designation | Signals Closed/open | Remarks
N
Socket 1-16 open
P1 2-15 “
' 3-14 closed +5V
——
Ve ©of% | 4.13 open
2 1o O] 1s
3|lo—eof1a 5-12 *
4 o o 13 6_11 ”
S (o] ol12
6[lo ofn 7-10 "
7410 o |10 8_ 9 ”
8]O o9
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9.8 Power packs
9.8.1 Power pack 6EV 3054-0CC (03502):

- Power pack for the logics component

- External supply voltage + 24V DC (tolerance 20...30V) to be connected to
terminals C1 and D1 (M).

- Output voltages: +5V, maximum current rating 25A
+ 15V, maximum current rating 0.3A

- 15V, maximum current rating 0.3A

- NC-ON push button to be connected to terminals G, H

- LED "Fault Output Voltage”: This LED lights up on actuating of the “Fault
~ Monitor';hg" push button, if any one of the three output voltages were
causing the drip- out of the power pack. The LED remains dark in the

event of an input voltage failure.
- "Reset” push button for performing a general hardware system reset.

- "5V Reference” potentiometer for adjusting the 5V output voltage to
approx. 5.15-5.25V.

- “Nominal Current 25A = 10" socket for measuring the 5V loading of the
power pack.

- " +5V"and "M"sockets for checking the 5V output voltage.

- Puffer battery 3.6V/5Ah located within the power pack behind a metal
cover plate.

- Battery monitoring: Refer to Section 4
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Fixed jumpers for 03502:

Type Designation | Closed/open | Remark

Socket 1-16 closed Clear

X1 2-15 " Under voltage + 24V

3-14 “ Undervoltage + 5V

Tje—=o116 1 413 " Undervoltage + 15V
2 |O—O|15
3|e—ofa 5-12 “ Undervoltage + 5V
1113 1 g.11 " Under voltage - 15V
5| Oo—o]1
6 |[o—eofn 7-10 “ Under voltage - 15V
7{e—=°j 1 8.9 ” Group signal
8 |o—eo|9

IndividLal link{ S-T closed Thyristor (Overvitg. 5V)

" Z-Y 1) “ Battery voltage

" ZA-ZB “ + 15V monitoring

" 2C-Z2D “ - 15V monitoring

" 2Y-22 " VCCRAM

” X6 " Monitoring

“ 2G-ZH 2) “ Current limitation

1) Designation U-V in case of power pack 03501
2) Thislink does not exist in case of power pack 03501
Sockets X2 and X3 are used for works testing.

9.8.2 Power pack 6EV 3054-0DC

Replacement type for 6 EV 3054-0CC, battery in PVC- box on front plate
closed 1-16, 2-15, 3-14, 4-13,5-12, 6-11, 7-10, 8-9
Individual links: closed S1, E-F, AA-AB, A-R98-B

All other jumpers as with 6EV 3054- 0CC

Socket X1:

9.8.3. Power pack 6EV 3054- OFC

Replacement type for 6EV 3054- 0DC
Battery box as with 6EV 3054- 0DC
Jumpers and connections as with 6EV 3054- 0DC

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0
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9.8.4

9.8.5

9-44

Power pack 6EV 3113-0AD (03510)

Power pack on the operator panel
No jumpers

Power pack 6EV 3114-0AD

Power pack on the operator panel
Replacement type of 6 EV 3113-OAD

No jumpers

E05.89
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9.9

9.9.1

Operator panel

Operator panel module 6FX 1125-7AA01 (03731)

Replacement type for module 03780

Operator panel interface for monochrome- and colour monitor.

With application of the customer I/0 module, this operator panel interface
must be used.
+ 24V DCsupply required for the operator panel (fuse 2.5A)

Potentiometer R36:

x

1
Potentiometer R10:

Potentiometer R8, R9:

Fixed jumpers:

With the Mitsui - monitor type for adjustment

of the brightness. No function with the Sampo -
monitor type or with a colour monitor.

For the contrast adjustment with monochrome

monitor. With colour monitor the contrast is

adjusted on the monitor PCB.

No significance.

Type Designation |Signals | Closed/open Remarks
Individual link | A B ov open
" £ E-D closed monochrome
G\a monitor
” Co D
" F G oV clos"ed monochrome
monitor
” H K O V
“ LM open for VIDEO G
“ or “ for VIDEOR
" ST " for VIDEO B

Fom redesign version E on, the potentiometers R8 and R9 do not exist and
the individual links O - Pand S - T are bridged by an 0 Ohm resistor.

From redesign version F on, the potentiometer R36 is no longer fitted. In
conjunction with a MITSUI monitor this potentiometer need to be
retrofitted on replacement of the module.

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

£05.89

9-45



9.9.2 Operating panel 6FX 1125-AB01
Replacement type for 6FX 1125-AA01
Specifications and jumpering as with module 6FX 1125-AA01, redesign

version F.

9.9.3 Operating panel 6FX 1115-0AAD (03781)
Operating panel interface (previous type)
Fixed jumpering
Individual link A-B closed
Fuse 2.5 A (medium time-lag) 24V
Potentiometer R17 for adjustment of contrast.
Potentiometer R18 for adjustment of brightness.
This module can not be used in conjunction with customer I/0 module
or colour g;aphics.
1
9.9.4 Operating panel keyboard 6FX 1120-5AA00 (03770)
Module with keyboard fitted on the operating panel
N No jumpers

e

9.9.5 Monitors

The following monitors are used: Former type New type
9 inch monochrome (MITSUI) SAMPO
12 inch monochrome (MITSUI) SAMPO
12 inch colour (MITSUBISHI) SAMPO
The former monitors are replaced since 11/86 by a new type (SAMPO).
Only this new monitor can be supplied as spare part.
- Spare part packages: Monitor spare part packages for System 3

(mechanical conversion kit included)

- 6FC3981-7DS
9 inch monitor, monochrome
(b/w), (15V DC)

- 6FC3981-7DT
12 inch monitor, monochrome
(b/w), 220V AC

- 6FC3981-7DU
12 inch monitor, colour 220V AC
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Note that the new 12 inch monochrome monitors re-

quire a 220V power supply.
Both version of the colour monitors require a 220V power supply.
For adjustment of the monitors refer to Section 4.9.

N
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9.10 Machine control panel 6FX 1118-8A 01 (03721)
6FX 1118-8AC01 (03721 C) with 03635 for 3Mm
6FX 1118-8ADO01 (03721 D) with 03635 for 3T

Type 03721 A with 03631 for 3M These previous types do not allow
03721 B with 03631 for 3T the connection of a customer 1/0
module.
The connecting module 6FX 1126-8AA00 (03635) is fitted on the ma-

chine control panel

9.11. Customer I/0 modules:

9.11.1 Customer /0 module 6FX 1124-6AA00 (02400A)
Comprises’_64 inputs, 24V24
124 outputs, 0.5A each, 24V
8 outputs, 0.1 each, 24V
Maximum 2 customer I/0 modules can be connected to the NC operator

~ panel
Address range: QB 48 - QB 55
IB48 -1B 63
Terminal block X 02 403 for 24V and M
Fuse 6.3 A
The red LEDs flash at short circuit of the 0.5A outputs
LED V37 V36 V35
Module 1 QB 48 QB 49 QB 50
Module 2 QB 52 QB 53 QBS54
Address coding: Rotary switch S1 and 52
™ Module 1 Module 2
Rotary switch
02400 02401 02400 02401
~1 Position S1 2 1 0 0 forinputs
Position S2 1 2 0 0 for outputs
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Fixed jumpers

Type Designation | Signal Closed/open | Remark
Individual link BO M open M inputs
Individual link B1 M open M outputs
Individual link B2 M closed M external
Individual link A-B *OPCRDY | open

9.11.2 Customer I/O module 6FX 1124 - 6AA01 (02401A)
-6AA02 (02401A)
Replacement type for 6FX 1124 - 6AAQ00
Set'ting of the rotary switches S1 and S2 for address coding

Rotary switch Module 1 Module 2
Position of $1 1 0 Inputs
Position of S2 1 0 Outputs

All other settings as with module 6FX 1124- 6AAQ0

9.11.3 Customer I/0 module 6FX 1124- 6AB00 (02400B)

-64 Inputs, 24V
-No outputs fitted
-Rotary switch S2 has no significance

Rotary switch Module 1 Module 2

Position of S1 2 0

9.11.4 Customer /0 module 6 FX 1124 - 6AB0O1 (024018B)
- 6AB02 (02401B)

Replacement type for module 6FX 1124-6AB00

r

. Rotary switch

e

Module 1 Module 2

Position of S1 1 0
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9.12 Test module 6FX 1118-6AB01(03220)
This module is not included in the scope of standard delivery of

System 3

Fixed jumpers:

Type Designation | Signals Closed/open | Remark
Individual link | S16 closed Addr. 16*
“ S17 open Addr. 17
) 518 " Addr. 18*
" S19 “ Addr. 19
Individual link | W4 closed Wait 3
- " | W1 open Wait 0
" v w2 " Wait 1
" w3 " Wait 2
" w5 " Wait 4

* With basic model 4A, link $16 is open and $18 closed.
With basic model 4B, link S16 is closed and $S18 open.

9.13 System software for version 3T, 3TT and 3M

The EPROMSs type 27256 are fitted on submodules which are plugged into
the receptacles of the memory module (basic version 4B and 4C)

9 13.1 System software (standard functions) is contained in 4 EPROMs on the 1st

—_ submodule

FBasic version Standard system Export system

4B 6FX 1820-0AX01 6FX 1820-7AX0]
4C 6FX 1821-0AX02 6FX 1821-7AX02
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9.13.2 System software and lanquage software is contained in 4 EPROMSs on the

2nd submodule

| Language Basic version 4B Basic version 4C
" English 6FX 1820-0AX02 6FX 1821-0AX03
German 6FX 1820-0AX12 6FX 1821-0AX13
French 6FX 1820-0AX22 6FX 1821-0AX23
Italian 6FX 1820-0AX32 6FX 1821-0AX33
! Spanish 6FX 1820-0AX42 6FX 1821-0AX43
Dutch 6FX 1820-0AX52 6FX 1821-0AX53
. Russian 6FX 1820-0AX62 6FX 1821-0AX63
Swedish 6FX 1820-0AX72 6FX 1821-0AX73

L

9.13.3 System software and lanquage for basic model 4A is contained in 32
EPROMs, type 2532 fitted on an EPROM board.

—
| Language Standard system Export system
English 6FC 3448-7AA 6FC 3448-7LA
German 6FC 3448-7AB 6FC 3448-7L8B

For the graphics option, an additional module containing the system software 6FX
118-1AA02 is necessary.

9.13.4 PLC basic interface program software

Variant of In basic version 4A, 48 In basic version 4C
PLC
Single PLC 6FX 1817-0AX15., 6FX 1822-0AX15
Dual PLC | 6FX 1817-0AX16 6FX 1822-0AX16
Dual PLC I 6FX 1817-0AX17 6FX 1822-0AX17
Triple PLC 6FX 1817-0AX18 6FX 1822-0AX18
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10.1 Tape reader type T40/T50

Tape reader T50: GNT27, Reader with tape winder

Order code: BO3
Retrofit order number: 6FC3 984-1FD

Tape reader T40: GNT28, Reader without winder, but with
spooling drive
Order code: B02

Retrofit order number: 6FC3 984-1FC
Reading speed: max. 250 character/sec. (9600 baud)

Reading direction: Both devices read the tape from left to right.
If the direction needs to be changed, remove the resistor R1 on the rear
board of T50

Mains supply: 220V + 10/-15 %, 47-63 Hz
For tape reels with maximum 175 mm outer diameter, corresponding to
approx. 120 m punched tape (48000 punched tape characters).

Interface: RS232 full duplex (V.24, RS-232C))
Baud rates: 150, 300, 600, 1200, 2400, 4800, 9600 baud
Character format: 1 start bit character code: 1SO oder EIA
8 data bits
2 stop bits

Pin allocation:

Reader (pins, male): SINUMERIK (sockets, female)
(25 - pole Cannon) (25 - pole Cannon)

PG 1< <1G

TD 2< < 2 RxD

CTSs 5< < 5 RTS

GND7 < < 7 Mext
Cable: Order number 6FC9 344-1P.

Machine data in NC for SYSTEM 3:
411 = 11000111 for 9600 baud.
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Tape reader GNT 27/28 used as standard peripheral device

The new reader types do not work in handshaking mode anymore, in
contrast to the former types. They are controlled as standard devices via
the standardized RS232 interface. An on-the-character stop is therefore
no longer possible. If several programs are punched out consecutively on
one tape, as with program tapes created elsewhere, a space of approx. 20
blanks has to be left between them.

These blanks are automatically generated when programs are punched
out from the SINUMERIK, provided the “tape output without leader”
machine datum is not set.

These new tape reader types can make it necessary to modifiy already
existing tapes in order to enable consecutive programs which are

separated $y a M02 or M30 only to be read.
Operating modes can be set on the reader module on the rear of the
reader (GNT28) or on the hinged rear panel of the reader (GNT27).
For an automatic reader start by the NC via the DATA START key, the
reader must be ready for operation. The "Reader Start” LED is bright in
this case.
Adjustments on the reader type GNT27 (with winder)
The GNT27 reader is preadjusted in the works so that no modifications
have to be carried out on the device as such. The reader is adjusted as
standard device with 9600 baud.
Data format: 1 start bit

~ 8 data bits

2 stop bits

The CTS (clear to send) signal is used

Setting of the data format on jumpers 27502.
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The parity bit is generated and checked:

odd parity Jumper: 1 and 5 with 6
even parity Jumper : 5with 6
no parity Jumper : 1 OPEN
Stop - bit
Jumper : 4with 6
2 Jumper : 4 OPEN
Word length:
5 bit Jumper : 2 and 3 with 6
6 bit Jumper : 2 with 6
7:bit Jumper : 3with 6
8'bit Jumper : 2 and 3 OPEN

Jumpers 27P0O1 are not used!

Setting of the baud rates on jumpers 27P02

9600 baud Jumpersocket 2 and 5 fitted
4800 baud Jumpersocket 3 and 5 fitted
2400 baud Jumpersocket 4 and S fitted
1200 baud Jumpersocket 1 fitted

600 baud Jumpersocket 2 fitted

300 baud Jumpersocket 3 fitted

150 baud Jumper socket 4 fitted

Attention: Only the above specified jumpers are to be
fitted!

Adjustments on the reader type GNT 28 (without winder)

Switch assembly A:

CTS (clear to send) signal SWA-1
used CLOSED
not used OPEN
DC1/DC3 control signals SWA-2
not used CLOSED
used OPEN
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10-4

Parity bit is generated and checked SWA-4 SWA-5

odd CLOSED CLOSED
even CLOSED OPEN
no parity OPEN X

stop bit SWA-6

1 CLOSED

2 OPEN

Word length SWA-7 SWA-8
5 bit CLOSED CLOSED
6 bit CLOSED OPEN

7 bit OPEN CLOSED
8bit ¢ OPEN  OPEN

Switch SWA-3 is not used!

Switch assembly B
Setting of baud rates:
9600 baud SWB-1 CLOSED
4800 baud SWB-2 CLOSED
2400 baud SWB-3 CLOSED
1200 baud SwB-4 CLOSED
600 baud SWB-5 CLOSED
300 baud SWB-6 CLOSED
150 baud SWB-7 CLOSED
75 baud SWB-8 CLOSED
Attention: Only one switch is to be closed at a time!

Data back up on diskette

Using these new readers as standard devices allows part programs to be
directly transferred from tape to diskette in the programmer by means of
the TRANS PGIN software without going via the NC.

The standard cable (Order number 6FC9 340-7PC) specified in the TRANS
PGIN description can be used for this purpose. Only the baudrate must be
adjusted to 1200 baud on the jumper socket 27P02.

The TRANS PGIN data transfer description, Order number 6FC3 981-7Al,

is available.
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10.2.

10.2.1

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0

PG 675/685 connection to RS232 interface

General remarks
The PG 675/685 makes it possible to develop, load and document NC part

programs on the basis of the CP/M-86 system software in conjunction
with the TRANS PGIN software package and the Word star or VEDIT

editors.
This User’s Guide is intended to help the first time user to master the

above tasks and to simplify handling.

Diskette handling
After power-on, the CP/M-86 operating system is loaded from the system

diskette located in floppy drive A:.

;

kormatting
Before a program can be stored on disk, the disk has to be formatted.

Only diskettes without write protection can be formatted.

Call up via FORMAT
Callup: A> Format Return key
Answer: CP/M-86 DISK FORMAT UTILITY VERSION 1.0

Type "C" to cancel
Unformatted disk in drive B: ? (Y/N)

Input: YorN (yes/no)
after entering Y the system starts the format routine

for the disk in drive B:.

Answer: Format started.
After formatting the system asks if another disk is to be formatted. With

the input N for no and the return key, the format function can be exited.

Change of disks

After each change of disk, CTRL C must be keyed in if you want to write
on the new disk. If this is not done then the data cannot be stored on the
disk, since each disk change activates a write protect. (Message: Bdos

Error R/O).

E05.89
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Info Functions
After formatting or copying, the contents of the disk can be displayed or

the status of the disk can be checked by two instructions.

Instruction via DIR
This well-known function allows the disk directory to be displayed or
printed out. The printout is initiated with the keys CRTL and P

(Hardcopy).

Callup: A>DIR Return key
Directory of the disk in drive A:

Callup: A> DIR B: Return key

Directory of the disk in drive B:

e All existigg data files are listed on screen, but without showing the
memory space occupied.

~ Instruction via STAT
The command data file STAT contains several functions.
Callup: A> STAT *.* Return key
All existing data files are listed and the occupied memory of the
individual data files and the total amount of memory occupied and the
memory space still available is shown.
Additionally the disk status "RW" or "RO" is displayed.
RW: READ/WRITE

_ RO: READ ONLY
Callup: A> STAT B: Return key
The disk status “RW"” or “RO" and the available memory space is
displayed.

RW: READ/WRITE
RO: READ ONLY

Further information about DIR and STAT can be found in the Reference

Guide for CP/M-86.
Order number C79000-M8500-C54-1, GWK.
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Copying and displaying of data files
Individual data files can be copied with the command PIP. They can be

displayed with the command TYPE.

The PIP command
PIP is a command data file established in CP/M-86.

Examples:
Copying with the same name
A>PIPB: =TEST copy from A: to B:

Copying with rename
A> PIP TEXT.NEW =TEXT.OLD
A> PIPB:TEST1=B:TESTO

Linking files
A> PIPB:TEST =B:TEXT1, B:TEXT3, B:TEXTS5
Up to a maximum of 10 files can be specified.

Peripherial device as target (NC or printer)
A> PIP LST: =B:TESTPROG

Copying with change of disk
Always copy from A: to B: when copying data files with disk change:.
After loading the PIP command, the source disk should be located in drive

A:.Then copy to target disk in B:.

A> PIP Return key

* Disk change in drive A:

B: =TESTPROG Copy from A: to B:
The TYPE command

Any data file can be displayed on screen with the TYPE command. This
command simplifies checking of a data file contents, since no entry into
an editor is necessary.

TYPEB:TEST 1 Return key
Scrolling of the display can be stopped with CTRL S and it can be started
again with CTRLS or CTRL Q.
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10.2.2 Generating data files
New data files can be generated with the help of various editors, such as:
ED (included CP/M-86)
VEDIT
Wordstar
The choice of editor is left to the user s discretion. For documentation

Wordstar would be used, as in this case. For more information refer to the
corresponding descriptions.

General data file structure
A file name can comprise:
1 to 8 letters/digits, one point and up to 3 further characters.

The drive name must be specified if the named data file is not to
be stored on the diskette in the drive selected.

~ Example: A> VEDIT B:TESTPROG.SY3

It makes sense to have two disks, a system disk and a working disk.
Ideally, all CP/M-86 program files are stored on the system disk and all
new data files on the working disk. Furthermore it is advantageous to
generate another disk for data back up.

Generating part programs

The only restrictions for NC part program generation are those in the NC
Programming Guide. The data file names can be freely selected except
for the endings such as “.SYS, .CMD, .SUB, .LIB or .DIR".
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10.2.3

Example:
TESTPROG.SY3

%999

(THIS IS ATEST PROGRAM FOR)
(HANDLING THE CP/M ON PG 675)
N5 G04 F1

N10 MO0

N15 @31

(A SUBROUTINE IS FOLLOWING )
N20 L22201

N20 G04 F2

N25 a00-5

N30 M30

% SP

L22200

N1 (TEST OUTPUT AUX. FUNCTIONS)
N2 M06S111T0101 H22

N3 GO4 F2

N4 MQ7 S222 TO000 H33

N5 M17

N6 M30

Loading part programs

Part programs can be loaded into the NC as well as into the PG 675/685.
Informations about the different types of coupling and the preconditions
for connection are found in the following sections.

Transfer PG --> NC
To transfer data (part programs) into the NC the PIP command is used.

Example: A> PIP LST: =B:L979

Only one data file can be transferred at a time, however, it can contain

several programs.
The transfer of several files is simplified by loading the PIP program into

the working memory of the PG.

Further detailed information in Section 10.2.8.

Siemens AG  Order No.: 6ZB5410-0CH02-0AAQ E05.89

10-9



Transfer NC --> PG
To load data (e.g. part programs) into the PG 675 the PGIN command is

used.
The PGIN program contains:
* Recognition of the type of data (main programs, subroutines,
machine data, tool offsets) from basic version 4C on, the R

parameters and the background memory can be read out and
recognized on reading-in.

* Check for correct program end

* Storage and display of program number and the
inumber of characters of main programs and subroutines.

Example: A> PGINB:L979

Further detailed information in Section 10.2.9.

10.2.4 Documentation of part programs
The documentation of part programs can be freely selected.

Example:

L123

N70 G91 ZR78 (Traverse to drilling position)

R51 R50 (Retract to safety distance)

R52 R53 (Actual angle + incremental angle)
@02-8 R27R52  (Increment hole counter)

G90 M17 (Compare counter)

MO02 (End)
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10.2.5

Data backup disk
Established programs or programs read out of the NC can be stored on a

data diskette. This diskette should only be used to store checked and
working part programs.

Printout of a listing
An additional possibility for data backup is the printout of files on a

printer. This can be done for example with a PT88.

Output of a punched tape

A further possibility for data backup is punching files onto a tape using a
printer/puncher combination. This can be done for example on a PT80.
This type of storage only makes sense for real part programs, such as
c'ycles, which remain on each machine.

Cables
Cable: PG 675/685 -- SINUMERIK Order number 6FC9 340-7PC
both sides with 25-pole (Length 10 metres)
CANNON connector ( 1200 baud )
PG 675/685 (Pins, male) SINUMERIK (sockets, female)
Screen 25 < < 1 Screen
RxD 5< <3 TxD
TxD 1M< <2 RxD
CTS 9 < < 5 RTS
RTS 13< <4 CTS
Ground 2 < ----< 7 Ground
1200 baud 3<----
4 < referto 10.2.2
17 <

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0 E05.89
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10.2.6

10.2.7

10-12

Other baud rate settings

Pin 3
9600
4800
2400
1200
600
300
110

X
X
0

O X o X

4
X
0
X
0
X
X
0

7 (X -> Pin connected to pin 2)

1
X
X
X
0
0
0
X

NC machine data

Baud rates general:
111
110
101
100

9600
4800
2400
1200
600
300

011

010
110 000

Bit2, 1,0in machinedata411and 412

Machine data of the NC:

411
412
416
425

11000100 with 1200 baud
11000100
TXXXXXX 1 block end: CR LF, and RS232

XXXXOXXX program end with trailer
434 = XXXX0X0X data output without header/gap

(basic model 4C only)

Data start identifications:

Depending on the type of data, the NC sends data start identifiers prior
to the output of the data. On reading in data from the PG 675/685, the
same start identifiers must exist in the file.

% xxxx

% SP
% TE

% TO

% R
% H

£05.89

CRLF Code for main programs

CRLF Code for subroutines

CRLF Code for machine data

CRLF Code for tool offset data

CRLF Code for R parameter (4C only)
CRLF Code for H parameter (4C only)
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10.2.8

Procedure for data transfer from PG 675/685 to SINUMERIK

1.

=

Cable connection on p'rogrammer: RS232 interface DRUCKER/PRINTER

Cable connection on NC: RS232 interface
Load operating system CP/M-86 into programmer (Drive 0 or A)

Program call on programmer:
PIPLST: =B: "file name" [E]

[E] with display of the transfer on the
screen

Example: A> PIP LST: =B:L979[E]
Start the NC with the DATA START key

Start the programmer with the return key
The start sequence is not fixed since the enable is given by RTS.

Now the specified file is loaded in the NC and displayed on the screen
of the programmer.

On transfer of several main programs to the SINUMERIK 3 a new DATA
START has to be given after each main program.

If several files have to be transferred to the NC one can load the PIP
program in order to avoid repeated system call of PIP.

Example: 1. part A> PIP Return key

2. part *LST. =B: file name Return key

Only the second part of the call up with a new file name need
to be repeated.

After the transfer is finished the “PIP SYSTEM” is exited with the return
key. After that the identifier "A>" is displayed.

Siemens AG  Order No.: 82B5410-0CH02-0AAQ E05.89
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10.2.9

10-14

Procedure for data transfer from SINUMERIK to PG 675/685

1. Cable connection on programmer: RS232 interface
DRUCKER/PRINTER

2. Cable connection on NC: RS232 interface

3. Load operating system CP/M-86 into programmer (Drive 0 or A)

4. Program call on programmer: (Program PGIN.CMD
on diskette in drive

A)
PGINB: "file name"
Example: A>PGIN B:L979
5. Start of the programmer with the return key
6. Start of the NC with the DATA START key

>

1
Now the specified programs of the NC are stored on disk in the

programmer under the specified file name.

The characters received are displayed on the programmer screen during
the transfer and simultaneously checked for overflow and stop bit errors
(e.g. wrong baud rate). If an error is detected the transfer is aborted and

an error message is displayed.

The data receiving program PGIN, edition 27.02.82, can store programs
with a maximum length of up to 256 K bytes.

The reception of data is finished when:

1. 40 times 00Hex have been sent (output from NC)

2. thekey "***" on the PG 675/685 is actuated

3. if the number of received characters exceeds the limit of 256 K.

The program header is evaluated if the first character (apart from 00Hex)
is % or CR.

After the transfer of main programs or subroutines the system
automatically produces a directory with the program numbers and the
length of the programs (see example). The characters are counted in the
same way as with Sinumerik.

E05.89 Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0



After transferring different data types, the type of data is displayed and
no directory is produced.

If the data start identifier does not comply with a specified code, the
“unknown data” message is displayed after the transfer.
Nevertheless the received data are still stored on disk.

Examples: Stored in gl?me Directory
Program call: drive: data file: name:
A>PGIN B: tYmm/jj. TXT | tt/mm/jj.DIR
A>PGIN B: B: t/mm/jj. TXT | tt/mm/jj.DIR
A>PGINB: TEST B: TEST TEST.DIR
A>PGIN TEST A: TEST TEST.DIR
B>PGIN B: t/mm/jj. TXT |t/mm/jj.DIR
B>PGIN TEST B: TEST TEST.DIR
B>PGIN A:TEST A: TEST TEST.DIR
B>PGIN A:TEST. UP A: TEST.UP TEST.DIR

tt = day
month > of the internal clock

3
3
[

year

1]

If a data file name with extension is entered, then the extension DIR is not
permitted, since the directory is already stored under this name.

With the TYPE B:"file name”.DIR command the directory of the
transferred main programs and subroutines can be displayed.

Example: A>TYPE B: TEST-L.DIR

L 95 1609CH L 97 1178CH L 98 310CH L 801 33 CH
L 803 42 CH L 804 42 CH L85 ©58CH L8016 90CH
L 951 75CH L970 107CH L 971 104CH L 981 58 CH
L 990 54 CH L 999 12 CH
Example: A>TYPE B:TEST-%.DIR
% 120 105CH % 22 105 CH.
£05.89
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Now the specified programs of the NC are stored on disk in the
programmer under the specified file name.

The characters received are displayed on the programmer screen during
the transfer and simultaneously checked for overflow and stop bit errors
(e.g. wrong baud rate). If an error is detected the transfer is aborted and

an error message is displayed.

The data receiving program PGIN, edition 27.02.82, can store programs
with a maximum length of up to 256 K bytes.

The reception of data is finished when:

1. 40 times 00Hex have been sent (output from NC)

=~ 2. the keyi"***" on the PG 675/685 is actuated

3. if the number of received characters exceeds the limit of 256 K.

The program header is evaluated if the first character (apart from 00Hex)
is % or CR.

After the transfer of main programs or subroutines the system
automatically produces a directory with the program numbers and the
length of the programs (see example). The characters are counted in the

same way as with Sinumerik.

After transferring different data types, the type of data is displayed and
no directory is produced.

If the data start identifier does not comply with a specified code the
“unknown data” message is displayed after the transfer.
Nevertheless the received data are still stored on disk.
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Examples: Stored in yfame Directory
Program call: drive: data file: name:
A>PGIN B: t/mm/jj. TXT |ttYmm/jj.DIR
A>PGINB: B: t/mm/j). TXT |tt/mm/jj.DIR
A>PGIN B: TEST B: TEST TEST.DIR
A>PGIN TEST A: TEST TEST.DIR
B>PGIN B: t/mm/jj.TXT |ttymm/jj.DIR
B>PGIN TEST B: TEST TEST.DIR
B>PGIN A:TEST A: TEST TEST.DIR
B>PGIN A:TEST. UP A: TEST.UP TEST.DIR

tt =

day

mmy= month > of the internal clock

o=

year

If a data file name with extension is entered, then the extension DIR is not

permitted, since the directory is already stored under this name.

With the TYPE B:"file name”.DIR command the directory of the

transferred main programs and subroutines can be displayed.

Example: A>TYPE B: TEST-L.DIR

1178 CH
42 CH
107 CH
12 CH

L 95 1609CH L 97
L 803 42 CH L 804
L 951 75 CH L 970
L 990 54 CH L 999

Example: A>TYPE B:TEST-%.DIR

% 120 105CH

Siemens AG  Order No.: 6285410-0CH02-0AA0

% 22 105 CH.

L 98 310CH L 801
L85 58CH L 806
L971 104CH L 981

33 CH
90 CH
58 CH
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11.1 Prerequisites, settings

11.1.1 Complement

PLC 130 WB, Central controller unit 6ES5 921-3WB with
receptacles for two EPROM submodules with maximum 16 K
user program instructions. Furthermore, a RAM memory
of 2.9 K instructions is provided on the module. Here-
of, the basic interface program occupies:

with 1 NC : 950 words RAM (DB 10, 14, 13, 21)
with 2 NCs : 1130 words RAM (DB 10, 14, 21, 23)
with 3 NCs: 1310 words RAM (DB 10, 14, 15, 21, 23, 253)

with 4 NCs: 1490 words RAM (DB 10, 14, 15, 21, 23,
25, 27)

1The remaining RAM memory is available for the user
program (DB 9 for PLC machine data, standard function
block package O to 7, machine control program and
others).

EPROM submodules
st

1 submodule is for the basic interface program
(always included when delivered).

Type 01210 2A, with 3 EPROMs type 2732 fitted or
Type 01210 BA, with 2 EPROMs type 2764 fitted.

nd

2 submodule is for the user program

8 KW for user option N32, type 01210 BA
with 2 EPROMs type 2764

16 KW for user option N32, type 01210 BA
with 4 EPROMs type 2764
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11.1.2 Frontview of the central controller unit 6ES3921-3WB

130 WB
Run Stop
LEDs O O
! Run
Run/Stop- __“) Stop
witch Nubo-
j
Reset
Pushbuttons Restart
- 15t submodule
6 KW basic interface
program
j
o an submodule
3 or 16 KW user program
S
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11.1.3 Function of the pushbuttons, switches and LEDs

- Manual system cold restart (new start): OB 20
is performed by switching the run/stop switch on the

CPU from run to stop and back to run.

- Manual system cold restart with reset of the retentive

flzgs/timers /counters: (3 20.

Switch the run/stop switch froa stop to run while

keeping the "reset" pushbutton simultaneously actuated.

- Manual warm start (restart): OB 21
Switch the run/stop switch from stop to run while

keeping the "reset" pushbutton actuated simultaneously:

- Automatic warm restart after power-off: (OB 22
Run/stop switch remains in "run'" position while the

PLC power supply is switched on.
- Initial clear of the PLC-RAM: Refer to Section 11.5.2.
- Green LED is on: PILC runs.
- Red [ED is on: PLC circles in the stop loop.

- Green and red LEDs on: PIC is in the cold restart

routine.

11.2 Svstem start-up routines of the 130 WB

11.2.1 3System cold restart (0B 20)

117.2.1.15ystem cold restart without reset

If no organization block OB 22 is entered in the address
list an automatic restart (powar-on after mains failure),
a system cold start OB 20 is performed. The system cold
restart of the PLC is carried out when the run /stop

switch is switched from STOP position to RUN position.
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Prior to branching into the user program the following

functions are performed on system cold start:
- Checking the syvstem program memory (sum check)
- Checking the user memory

- Lstablishing the address lists: Only those blocks are

entered into the address list which are identified as

valid.

- Clearing (reset) of the fodlowing components:
- Non-retentive flags (FB 128 to FB 235)
- Process image of inputs

- Process image of outputs

N B
- Input- and output modules
- Analog peripheral modules

— - Establishing 2 module check list. All fitted and func-
tioning input- and output modules are registered in this
check list.

- OB 20 is called up during the system cold restart prior
to the start of the cvclic processing of the user pro-
gram. This organization block can be used to defaulr
the control in a defined starting condition.

- Periphery check

- Sun check via the user memory.

The system cold restart is indicated by the green and
red [LED on the CPU of the PLC, which are both on si-
N

multaneously.

11.2.1,2 System cold restart with reset

An additional reset of the PLC is performed, if the
RESET pushbutton is actuated during initialization of a
system cold restart (Run /stop switch is switched

from STOP to RUN position). Stored results and operating
conditions are no longer taken into account. System cold
restart with reset causes the additional clearing (reset)

of the following components:

- Counters

- Timers

- Retentive flags (FB O to FB 127)

All other functions of the System cold restart are
the same as above.
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11.2.2 Wwarm restart; OB 21, OB 22

Warm restart is a start-up routine which takes results
and operational coanditions prior to the interrupt into
account. In comparison to a system cold restart, the

following functions are dealt with differently:

- Counters, timers and flags remain unchanged.

- No address list is established.

-~ The process image of the inputs is not updated with
the status of the input modules.

- The module check list is not updated prior to calling
up organization blocks 0B 21, OB 22.(No new scanning
of the peripheral modules.)

- The outputs on the modules are reset.

- The cycle time monitor is retriggered for the re-
maining part of the interrupted cycle.

- Program processing is continued from the point of the
interruption. The necessary data are stored in the
interrupt stack. The interrupted cycle is continued
from the point of interruption on, in order to complete
calculations, for example, before a new cycle is started
again.

- Process image of the outputs: The process image of out-
puts must not be transferred to the output modules at
the end of the interrupted cycle, because, due to the
interruption, it may be out of step with the machine
conditions.

Both the process image and the outputs on the output
modules are reset at the end of the interrupted cycle.
Subsequently, the command output disable is removed

and the driver stages of the output modules become
operational again. Afterwards, regular cyclic operation
is resumed.

~ As with system cold restart, a sum check covering the

operating system and the user program is carried out.
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If a warm restart is permitted, the user can default-
operating data machine specifically by using organi-
zation block OB 22 (warm restart after power failure)

or organization block OB 21 (warm restart).

If a warm restart is interrupted at amny point, the
operating system branches into the stop loop if a warm
restart is reattempted. The "NEUSTART" and "NIWIED"

interrupt flags are set.

11.2.2.1 Manual warm restart (OB 21)

A nagual warm restart is performed if the run/stop

switch is switched from STOP to RUN position while the
restart pushbutton is actuated simultaneously. A manual
warm restart is carried out irrespective of the existeuce

of organization block OB 21 or OB 22.

If the "NEUSTART" interrupt flag (SD 6 H5) is set, 2
manual warm restart attempt is suppressed. The operating.
system then branches into the stop loop. The "NIWIED"
interrupt flag (SD 7 L4) is set. Regular operation can

only be achieved by system cold start.

11.2.2.2 Automatic warm restart (OB 22)

An automatic warm restart is only carried out on power-
on after mains failure. No interrupt flags may be set
which inhibit the automatic warm restart. An automatic
warm restart is carried out successfully if the following

conditions are satisfied:

- The run/stop switch must be in RUN position.

- The back-up battery must be in good condition.

- Organization block OB 22 must be entered in the address
list (DB 0). If not, OB 20 is processed.
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An automatic system cold restart is performed by the
operating system on mains switch-on if the "NEUSTART"
interrupt flag is set or if the identification "NAU"
is not set in the interrupt stack (Mains-off in stop

condition of the PLC.).

If another iaterrupt flag beside "NAU" is entered in
the interrupt stack, then the operating system branches
into the stop loop. The "NI WIED" interrupt flag

SD 7 L4 is set.

11.3 NC~-PLC-Monitoring
1. PLC-Monitoring (DBan, DR 3%, bit O:
NC sets the bit, PLC acknowledges):
The NC sets the signal to "1" every 330 ms (with
software version Z£C06 every 200 ms) if the PLC has
acknowledged the "1" state before. The NC monitors
"PLC fault" if the PLC did not acknowledge the bit.
2. NC-Monitoring {DBn, DL 3%, bit O:
PLC sets the bit, NC acknowledges):
The PLC sets the signal to "1" if the NC did acknow-
ledge the "1" state before. If the NC does not ack-
nowledge the bit, then the OB 10 sets an error bit
"FM: NCBB" (DBm, DW 145, bit 12), and consecutively
the FB 22 clears the process image of inputs (NCBB1 =
0, NCBB2 = 0).
The error bit is set in the time interval 2 100 ms
by the OB 10 if the NC does not acknowledge the
monitoring bit.
DBn: 20 for NC 1 DBm: 21 for NC 1!
22 for NC 2 23 for NC 2
24 for NC 3 25 for NC 3
26 for NC 4 27 for NC 4
Note: In case of a dual PLC, PLC II is acknowledged
in DW 53.
DBn 7 6 5 4 3 2 1 0
PLCO;PLCT, DL3%4 NC monitoring
PLC2, DL533 PLC sets
NC acknowledges
PLCO;PLCT, DR34 PLC monitoring
PLC2, DR53 NC sets
PLC acknowledges

PLCO = Single PLC

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89
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Sequence of NC monitoring:

NORMAL CASE

e o
= 5y
-

NC cycle

o

e

PILC cycle

NC moni-
toring

(PLC sets
in FB 22,
NC acknow-1
ledges)

FAULT CASE

o

LY NN

e

-

——

——

-ta
-
L o
g

T

NC cycle

PLC cycle

NC moni-
toring

(PL Csets
in FB 22,
NC acknow-
ledges)

0OB10 clock
(100 ms)

HM: 1BB
FB 22
HM: 2BB
OB 10

FM: NCBB
OB 10

Data trans-
fer from
PLC to NC
is stopped
Process
image of
inputs
(PII) is
cleared by
FB 22

E05.89

T o

o

o

o o

e
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11.4

11.53

11.5.1

Basic interface program

The basic interface program contains standard function

blocks andhandles the following tasks:

- Establishing DBs (e. g. DB 20, DB 21).
- Defaulting the NC/PLC interface on system start-up.
- Monitoring the NC.
- Generation of the basic signals (FB 12).
- Activating of NC-oriented function blocks.
(e. g. FB 20 = Decoding of M functions).
- Status display of I, ¢, F, T, C, DB, DW (refer to

Operating Instructions).

- Organization of the process - and time-alarm controlled

programs.

- Transfer of the PIC machine data into the coupling RAM.

If the user does not establish PLC machine data, then the

basic interface program sets the default state of the PLC

machine data on system start-up (e. g. only 1 NC, machine

control panel transfer to NC via IBA4S).

Designation of the basic interface program for single PLC:

543 3817 500X.09

l _t:—— Version
EPROM 1location ' or 2

The version of the basic interface program can be read

by means of the status display.

DB 10 Dw 253 0009

i 7:-Version
00 = Single PLC

01 Dual PLC 1
02 Dual PLC 2

Commissioning

Function check of the PLC

Check without user program:

- Submodule 1 (basic interface program) plugged-in.

- Submodule 2 removed.

- Machine coantrol panel connected to an I/0 module
with address coding for IB 48.

- PLC initial clear.

Siemens AG  Order No.: 6ZB85410-0CH02-0AA0 E05.89
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11.5.2

11-10

If the PLC does not run thereafter (green LED on), check
the following:

- Correct initial clearing of the PLC.
- PG interface or PIC memory in correct location.

- Defective PLC-~CPU.

Clearing of the PILC (initial clear)

The following sequence must be adhered to:

1. PLC~-switch to stop.
2. Actuate reset pushbutton on the PLC-CPU and perform

a hardware reset on the power pack simultaneously.

3. Set PLC-switch to run and wait until green TED is on.

1
L. Set PLC-switch to stop.

5. Set PLC-switch to run, subsequently the green LED

must be on.

6. Perform a hardware reset first on the PIL power pnack
and subsequently on the NC power pack in order to

start up the NC.

Cperating system

Gap

Fitted user RAM

User RAM on PLC-CPU

DB ©

Gap or NC-PLC coupling
RAM

ST b Cleared on
initial clear

SD

64 Counters

128 Timers

Flags

PII, PIQ

Periphery
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11.5.3 User program:
The RAM memory modules can be used to check the user
program.
With SIMATIC modules the starting address must be ad-
justed correctly:
a) Module S5-340-3KB--
Jumper socket fitted on location number 51:
Jﬁ Jumper in conjunction with
Joooooooo a 16K memory module - 3KB21
16 8 4 2 Address weight in K words
1 O 0000 0 0O
L Jumper in conjunction with

T a 8K memory module - 3KB11

Jumper socket on location no. 7! (masking) without

Jumpers.

With module S35-340-3KB31: Jumper 2-15
Loop 7-10,

b) Module S5-350 with 4K RAM:

RAM area 1 o O o o o o

16 .
16]8 4] 21 Address weight

in K words

Location no. 4 1 © 0 o o) o o

A RAM module can also be fitted into the bottom
slot of the 130 WB:

[¢]
~—

6FX 1123-6 ALOO with 16 K words.
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11.5.6 Commissioning hints

- The NC only starts up if the PLC is in operation

(green LED lights up).

- Three possibilities exist to establish the PLC machine
data (MD):

Default state (preset by the basic interface program)
DB9 in the user program

PIC-MD in the NC.

DBY9 and the PLC-MD in the NC must not be present

simultaneously (refer to Section 7).

- Changing the address coding of an I/0G module re-

~ qu}res a PLC initial cliear.

- The battery for the PLC-RAM is located in the power

2 pack.
L
11.6 Dual PLC
11.6.1 Hardware structure and coupling concept
The hardware structure of System 3, basic model 4 with
dual PLC corresponds to the schematics in the Interface
Descriptions, Part 2.
The two PLC can be assembled as follows:
a) Two 130 WB central modules are fitted in one rack:
~ PIC 1 - CPU in location 176
PLC 2 - CPU in location 30.
The coupling RAM 6 FX1122-14401 (032%31) is fitted in
\'4

location 86. The communication between PLC1 and PLC2,
as well as to the individual NCs, is carried out via
the coupling RAM. Each PLC has its own S5-bus system

Fal

to communicate with its own peripherv. The PTC1 bus

1/}

comprises locatioms 106 to 176, the PLC? bu

comprises locations 30 to 96.

b) Individual PLC-CPUs are located in two separate racks

(external dual PLC).
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The communication between FLC?!1 aand PLC2, as well as to
the individual NCs, is carried out via the coupling
RAM 6FX1122-14401 (03831). An additional PLC-coupling
module 6FX1120-3B100 (03345) links the coupling RAM

area to external PLC2.

For this external dual PLC-variant, the user must set
the "external dual PLC" machine data bit in PLC1 in order
to achieve cyclic operation of both PLC! and PLC2 simul-

taneously.

Splitting of the PLC program:

- PLC1 Machine control program

» = PLC2 Display programs, tool management and

supplementary programs.

In an installation with only two NCs, for example the
coupling - RAM data blocks DB24 (DW0O---DW130) for the
internal NC3/PLC interface and D326 (DWO---DW130) for

the internal NC4/PLC ianterface are not used in cyclic
operation. In this case, these data blocks can be occupied
by the user e. g. for establishing the additional data ex-
change between PLCT and PLC2. The basic interface prograa
clears these data blocks on each system start-up (power-

ou, hardware reset) and defaults some data words.

For the possible module configuratiom refer to Interface

Description, Part 2, Section 1.

PILC-machine data

Three possibilities exist for PLC1:

- DB9 not preseant: The basic interface program generates
the standard PLC machine data in the coupling RAM

(DB20) for the 13% NC.

- DBY present: The basic interface program traansfers the
DB9 machine data into the coupling RAM.
Generally, the entire PLC machine data area for the
NC must be established in DB9 (e. g. with one NC:
DWO.....DW35, with two NCs: DWO.....DW69).

- PLC machine data established in the NC machine data

memory: The NC transfers the PILC machine data into the

coupling RAM on system start-up.
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11.6.3

1-14

Note: The user must set the PILC1 "external dual PLC"

machine data bit if the extermal dual PLC variant

is used.

In the PLC2, a DBY9 with only one data word (DWO) must be

established generally (Bit O, 1: Number of NCs).

Remark: If the PLCII contains only the basic interface

program it branches into the stop state. A DB9

with DWO must always be present.

DBY 1 0 I
DWO
Number of NCs
i

00 = 1 NC
]

01 = 2 NCs

10 = 3 NCs

11 = 4 NCs

Basic interface program

Two different basic interface programs exist for the

dual PILC:

PLC1 548 317.5201.,~-- versions 01, 02, 04
548 817.5202.--
PLC2 5348 817.5301,-- versions 01, 02, 04

548.817.5302.-~

Commissioning instructions

Switch-on-sequence:

E05.89

Since the start-up of PLC1, PLC2 and NC is coordinated

a2 specified switch-on sequence must be adhered to.

Siemens AG  Order No.: 6ZB5410-0CHO02-0AA0



5

1

Generally, the non-intelligent expansion unsits (EU)
are switched on first. Subsequently, the units (racks)

which do not contain @ coupling RAM follow. At last, the
unit containing the coupling RAM or coupling RAMs is

switched on.
All units (racks) can be switched on simultaneously if

the total start-up time difference does not exceed

100 ms.

The following switch-on sequence is recommended with
hardware assemblies according to Interface Description,

Part 2.

Dual PLC in one rack

15% gy

39 PLC1 and PLC2 (dual PLC)

External dual PLC, PLC! located in the NC rack:

1% gu

274 pre2

379 prc1, Nc

External dual PLC, PLC! in a separate rack:
1%% Eu

29 pre2, N

379 prcs

Initial clear

Generally, the initial clear of the PLC2 with an ex-
ternal dual PLC variant functiouns only if the PLC1 does

not stop on system start-up (power-on, hardware reset).

NC cancel functioans

On performing the NC cancel functions, the reset push-
button on the PLC power-pack and subsequently on the

NC power-pack need to be actuated, otherwise the PLC
stops and prevents the NC to leave the PLC fault moni-
toring loop. If only one reset pushbutton is actuated
or if the PLC! or 2 remains in stop condition, then the
NC cancel function is not carried out. Power-OFF-ON 1is

an alternative to actuating the reset push-buttons.

Siemens AG  Order No.: 8ZB5410-0CH02-0AA0 E05.89
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11-16

Status display

Key O activates status for PLCI

Key 1 activates status for PLC2

The status display for dual PLC requires the DB39 for

the basic display to be present in the user program

of PLCZ2.
From version O4 on, this DB39 is established by the

basic interface program.

NC machine datum

MD 425, bit 2 has to be set to "1" for dual PIC in order
to activate the NC-PILLC2 monitoring via DW53 of DB20 of
the  PLC2.

As far as the NC is concerned, there is no difference in
the data exchange between NC and PLC in case of single

or dual PILC.

Jumpering

Observe the jumpering on the coupling module
6FX1122-14401/02 (03 831) for dual PLC.

Refer to Section 9.

Rack prepared for dual PILC

£05.89

In this case, one PLC-CPU is fitted in slot for PILC I.
PILC ITI does not exist, The basic interface program is as
with single PLC. The jumpering on the coupling module
must be as with dual PLC.
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11. Function blocks

~?

11.7.1 Key to product number of function blocks

Valid for System 8 with 130 W (&) - (B) or 150 S

as well as | System 3, basic version 4

' 4

00 :
For SINUMERIK + T

Item number B User FB
~ 5 (SINUMERIK)

1
S Standard FB
not for SINUMERIK

3 Number range for FBs used in
~ SINUMERIK PLCs

(@)
]

System 3 FB0O...99
System 8 FB200...2553 ___J
= System 3, model 4|FBO...99

System 3, model 4|FB100...199

—
i

n
|

(W
]

Consecutive numbers

Type of PILC: A = 130 W(A)
B = 150 A/K ’

~ C = 130 W(B)
D = 150 S ,

Version 0 ... 99
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11.7.2 Function block packages

Package O:

Digital functions. Function blocks (FB) of the basic
interface program and FBs for the NC-PLC interface.

General FBs.

Package 1:

Function blocks for displaying PLC displays on screen,
display programs for fault messages, head line display,

operator-dialog line etc.

Package 2:
’
Funttion blocks for "flexible tool management".

Modules for tool magazine and tool turret.

Package 3:

Function blocks for tool life monitoring.

rackage 4

ruaction blocus for sevuence chains,

Package 53:

-

functioa Blocks for the interface module AS512,

Package 6:
Function blocks for the electronic gear (ELG) used
in conjunction with System 3.

Package 7:

Function blocks for computer 1link.
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11.8 Compatibility of NC-PLC software versions

11.8.,1 SINUMERIK System 3T or 3M, basic versioan 4B/130 WB

with single PLC:

The table shows whether the corresponding NC- and PIC

software versions function together.

This table does not show whether new functions require
a new NC- or PIC software version. This can be read 1in

the appropriate NC- or PLC Service Information.

3 NC software version Package 1: Version of
Softwar; version display program
D 01 %1 02 03 0% 03 06 21 02 03 04 25 06

PILC basic 01
interface 02
program 03
version oL

25 17 1) 1) 1) 1) 1) 1) { X' X

06 1) 1) 1) 1) 1) 1) 1) X A X

07 X X X X X X X X X X

013 X X X X X X X { X X

09 X X X X X X X X X X
Package 1 01 X X X X 1) 1)1)
Version of 02 X X X X 1) 1) 1)
display 03 X X X X 1) 1) 1)
program o4 X X X X X X

05 X X X X X 1

06 X X X X X X

PLC basic interface program version: 548 817.500%,--
Order number GWE-AZN: 548.817.9015.--
Version of display program: 6FC9 371-2FA--

x This combination is generelly possible.
1)Combination generelly possible if "graphics" option is

not present (colour or monochrome).

C.. = 832.. NC software version for System 3, basic version 44

D.. = 833.. NC software version for System 3, basic version 4B.
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11.8.2

SINUMERIK System 3T or 3M,

basic version 4B/130 WB

with dual PLC:

The table

shows whether the corresponding NC- and PIC

software versions function together.

This table
NC -

a new

the appropriate NC-

does not show whether new functions require

or PILC software version.

This can be read in

or PLC Service Information.

Software version

NC software version

Package 1:
program version

Display

D 01 81 02 03 04 05 06 PLC1 01 01 01 01
PIC2 01 G2 03 04
PLC1 PLL2
PLC 1 01 01 X X X X X X X X X X X
basic 02 02 X X X X X X X X X X X
inter-
face 03 03 X X X X X X ¥ X X X X
program ) gy X X X X X X X X X X X
version
PILC1 PIC2
Package1 01 01 X X X X X X X
Display 4y 4, X X X X X X X
program
version 01 03 X X X X X X X
01 04 X X X X X X X
PLC basic interface program version: PLC1: 348 817.520%, ==~
PIC2: 548 817.530%,--
Order number: GWE-AZN: PLC1: 548 817.9016.~-
PLC2: 548 817.9017 ,--
Display program version: PLC1: 6FC9 371-2FB--
PLC2: 6FC9 371-2FC--

X This combination is generally possible.

1) Combination is generally possible if no

present (colour or monochrome).

"graphics"

option

C.. = 832.. NC software version System 3, basic version 4A.
D.. = S$33.. NC software version System 3, basic version U4B.
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11.8.3 SINUMERIK System 3T or 3M, basic version 4A/130 WwB
with single PILC:

The table shows whether the corresponding NC~- and PLC

software versions function together.

This table does not show whether new functions require
a2 new NC- or PLC software version. This caa be read in

the appropriate NC- or PILC Service Information.

NC software version Package 1: Display
Softw versions program version
Sottware ve C 01 02 03 0% 05 06 07 31 0% | 01 02 03 94 05 06
PLC basic 01 X
interfate 02 X
program . ,
version 03 X X X
o4 X X X X
05 X X X 1)y1)y1)y 1)y 1)y|Xx X X
06 X X X 1)y 1)1)1)1)|x X X
07 X X X X X X X X X X X
08 X X X X X X Xx (X X X X
09 X X X X X X X X X X X
Package 1: 01 X X X X 1)y 1) 1) 1) 1)
Display 02 X X X X 1)1) 1) 1) 1)
program
version 03 X X X X 1) 1) 1) 1) 1)
04 X X X X X X X X
05 X X X X X X X X
06 X X X X X X X X
PLC basic interface program versioa: 548 817.500%,--
Order number GWE-AZN: 548 8317.9015,--
Display program version: 6 FC9 371-2FA--
X Combination is generally possible
1) Combination is generally possible if no "graphics"
option present (colour or monochrome)
C.. = 832.. NC software version for System 3, basic version 4a
D.. = S33.. NC software version for System 3, basic version 4B.
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1

1.3.4

SINUMERIK System 3T or 3M, basic version 4A,/130 WB

with dual PILC:

The table shows whether the corresponding NC- and PLC

software versions function together.
This table does not show whether new functions require

NC-

the appropriate NC- or PLC Service Information.

a new or PLC software version. This can be read in

NC software version Package 1: Display
-~ . program version
Software versions 1 1 01 01
C 03 04 05 06 07 81 08 PLCT 01 ©
) PLC2 01 02 03 04
PLCT PLC2
PLC 201 01 X X X X X X x X X X X
basic 02 02 X X X X X X X X X X X
inter-
face 03 03 X X X X X X X X X X X
program a1y gy X X X X X X X X X X X
version
PLC1 PLC2
rack-
agel:
Display 01 01 X X X X X X X
program o,  gp X X X X X X X
version
01 03 X X X X X X X
01 o4 X X X X X X X
PLC basic interface program version: PLC1: 348 817.520%,--
PIC2: 548 817.530%,--
Order numnber GWE-AZN: PLCT: 548 R17.9016.--
PLC2: 548 817.9017.~-
Display program version: PLC1: 6FC9 371-2FB--
PLC2: 6FCY9 371-2FC--
X Combination is generally possible
C.. = 532.. NC software versioun Svstem 3, basic version 44
D.. = 533.. NC software version System 3, basic version 4B
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11.9 Troubleshooting in the PLC

11.9.1 Test aids:

The integral status program cen be used for checking

inputs, outputs, flags etc. (refer to Section 8).

A PG 670/675/685 programmer must be used to test pro-

grams and read-out the I3TACK.

11.9.2 Interrupt anaslysis (I30ACK)¢

Control bits Control
1 NB  PBSSCH BSTSCH SCHTAE ADRBAU SPABBR NAUAS  QUITT bits
NB NB NB NB NB NB NB NB SD5
2 STOZUS STOANZ NEUSTA VIEDAN BATPUF B BARB  BARBEND
X x x
NB  UAFEHL MAFEHL  EOVH NB NB NB N8 SD6
x x
ASPNPR ASPNRA KOPFNI PROEND NB  PADRFE ASPLUE RAMADFE
x
3 KEINAS SYNFEH NINEU  NIVIED'  NB EAFEEL  SUMF  URLAD SD7
x X x
Interrupt stack : I -STACK
. read-
4 Depth: 01 out
BEF-REG: 7000 saz: 0SBE DB-ADR: 0000
BST-STP: EBO3 -NR.: DB-NR. :
REL-SAZ:
AKKUY: E3B8 AKKU2: E3B8
Result flags: anzi aNzo OVFL CARRY ODER STATUS Ve ERas
X x X
f Cause of fault:grops STUEB NAU @VZ ZYK BAU NNN STS ||
x 2
Display with ¢G 670/675/685 programmer

The INTERRU:D ZHACK is a stack memory into which the
system program enters information when 2 stop occurs,
which is needed by the PLC for COLD RESTART or WARM
RESTART. The contents of the interrupt stack can be
read-out with the programmer wheun the PLC is in stop
state ("OUTPUT ISTACK"). The ISTACK supplies important
information on the CAUSE of the STOP. Along with the
ISTACK, the PG 670, 675, 685 programmer also displays
the contents of the systewm data words SD 5, SD 6, SD 7.
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11-24

CONTROL BITS IN SYSTEM DATA WORD (SD5/SD6)

Operating condition displays and operating
control flags which are set, reset and eva-
luated by the operating system e. g. on system

restart.

CONTROL BITS IN SYSTEM DATA WORD (SD7)

Ihese flags provide additional information on
the cause of an interrupt and the procedure

prior to a2 new system start-up.

INFORMATION ON THE POINT OF INTERRUPT
(FAULT ‘LOCATION)

STATE OF THE ARITHMETIC UNIT:

This includes the contents of accumulator 1
and 2, the bracket memory and the result flags

for those binary and digital operations, the

processing of which was interrupted by the 3TOP.

CAUSE OF INTERRUPTION (IN ISTACK):

This line gives the user the initial information
on the cause of an interruption of the cyclic
processing. The cause displayved decides the

subsequent fault diagnostics procedure.

The coantrol bits in the system data words have the

following significance:

1 CONTROL BITS IN SYSTEM DATA WORD (SD5):

PBSSCH

BSTSCH

SCHTAE

£05.89

Tnassigned

The "Compress memory" function (COMP:PC)

has not been terminated. Repeat the "Compress
memory" function with the programmer after the
cyclic operation (green LED lights up) has

been resumed.

Block gap in the user memory. System start-up
only possible after initial clear/load and

cold restart,.
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ADRBAU

SPABBR

NAUAS

Block address list not yet established or

updated.

The "Compress memory" function has been
interrupted by a power fallure or by PLC-

stop.

Identifier for programmer interface power

failure. Not used.

2 CONTROL BITS IN SYSTEM DATA WORD SD6:

STOZUS }
STOANZ

-,

NEUSTA

WIEDAN*

BATPUF

BARB

BARBEND

UAFEHL

MAFEHL

EOVH

Stop identifier. STOANZ indicates that the

PILC is in stop state.

Cold restart: Cvclic operation can only be

achieved by way of a3 cold restart.

Warm Restart aborted.

Central controller contains a back-up battery

for the RAM memory.

Condition displays for the "prcgram check"

function with the programmer.

Interrupt stack processed without recognize-

able fault entry.

Group signal for entries in the system data

word SD7.

Controller processes input byte O

(Interrupt processing).
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3 CONTROL BITS IN SYSTEM DATA WORD SD7:

ASPNPR Indicates that the additional user memory
fitted consists of EPROM only.

ASPNRA Indicates that the user memory consists
of RAM only. Generally, a 5.8 K Byte RAM
memory on the CPU is at disposal for the
user. Therefore, the PLC can be operated

without additional user memory fitted.

KOPFNI Indicates that the block type has not been

recognized on establishing the address list.

1 If the identifier is set, the PLC does not
function. Therefore, the program branches in-
to the STOP loop.

Remedy: Imnitial clear/reload.

PROEND Unassigned

PADRFE Indicates that the user EPROM memory is
wrongly addressed.
If the identifier is set, the PLC does not
function. Therefore, the program branches in-
to the micro-programmed STOP loop.
Remedy: Readdressing of the EPROM submodules

in accordance with the specifications.

ASPLUE Indicates that the user memory contains address
gaps. This identifier is set in combination

~ with the "PADRFE" or "RAMADRFEHL" identifiers.

If the identifier is set, the PLC does not

function. Therefore, the program branches in-

to the STOP loop.

Remedy: Readdressing of the user memory.
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RAM EDFE

KEIN AS

SYNFEH

NINEU

NIWIED

EAFEHL

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89

Indicates that the user RAM memory is

wrongly addressed. If the identifier is set,

the PLC does not function. Therefore, the

program branches into the micro-programmed

STOP loop.

Remedy: Readdressing of the user RAM memory
in accordance with the given speci-

fications.

Indicates that, up to 48 K, no additional
user memory 1is plugged in or addressed. That
means, the PLC has only the user RAM on the

CPU at its disposal.

Indicates that, in certain parts of the user
memory, there is no synchronization pattern
or an illegal code is stored.

It is not possible to find blocks if the
memory contents are undefined. Therefore, the
progrzm branches into the STOP loop.

Remedy: Initial clear/reload.

a) Indicates, that a cold restart cannot be
carried out. This bit is always set in con-
Junction with another detailed error identi-
fier. The exact reason for aborting the
attempted cold restart is shwon by additional
error identifiers.

Remedy: Initial clear/reload.

b) The cold restart could not be carried out.

Meanwhile, the fault has been cleared.

Warm restart not possible. Initiate a cold

restart.

a) I/0 module or EU interface defective.
Remedy: Replace defective module and/or

perform initial clear/reload.

b) I/0 configuration changed.

Remedy: Initial clear/reload.
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SUMF A checksum error has been detected in the v
system program memory or in an user pro-
gram. If the checksum error occurs again
after initial clear and cold restart, re-
place the system program memory and reload

the user program.

URLAD Indicates that cyclic operation can only
be achieved by means of initial clear and
reload with subsequent cold restart. The
initial clear/reload is performed by the
programmer interface in the address range
0O to 64 K Byte. A1l RAM memory locations
are reset to OOOOH.

4  INFORMATION ON THE POINT OF INTERRUPT (ERROR LOCATION):

TIEFE No significance

BEF~REG MC-5 code of the last statement processed.
With programming fault, this is in most of

the cases the statement causing the error.

BST-~STP Address of the memory location into which the
last block stack (BSTACK) entry was made. This
bit has o5 significance. If required, perforam

the "OQUIFUT BSTACK" function.

SAZ Address of the memory location which would —
have been processed next if the stop had not
occured. In the event of the "NNN" error, the
SAZ contains the address of the statement which
caused the fault. The contents of this memory
location can be read in MC-5 code with the
command "QUTPUT ADR: PC, "SAz":!"
The errorcan be located more easily by means
of "Block number" and "REL-SAZ".
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"BST" NR.

REL-SAZ

DB-~ADR.
DB-NR.

Specification of the OB/PB/FB block pro-
cessed prior to the STOP. In case of pro-
gram errors, the error location within this
block must be searched for with

"OUTPUT PC, "BST-NO!™!"

Relative address in the specified block.

The relative block addresses are additionally
displayed on screen of the PG 670/675/685 pro-
grammer if the key-operated "input disable™
switch is turned to the right. The relative
block address corresponds to the absolute
address "SAZ". The statement containing the
error is located directly before the relative

address.

Starting address and number of the last data

block called in the program.

5 STATE OF THE ARITHMETIC UNIT

AKKU 1
AKKU 2

Contents of both accumulators

Result flags:

ANZ O
ANZ 1

OVFL

CARRY

ODER

Identifier bit 1 and O with 2-3 meanings de-
pending on type of logic (e. g. arithmetic
result, comparison result, bit test result

in shift operatiomns),

Overflow; the maximum number range has been
exceeded in the arithmetic operation just

completed.

Carry between the two bytes of the arithmetic

unit.

OR memory. The result of the logic operation

RLO was = "1" in a previous OR logic operation.
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STATUS

VKE

ERAB

Signal status of the last operand processed.

Result of logic operation (RLO) of the last

statement processed.

The last statement processed was the first
scan of a new logic ( beginning of a new

logic program module).

6 CAUSE OF INTERRUPTION (IN ISTACK)

STOPS

NNN¢

STS

E05.89

STOP switch on

Error in statement syntax

The user has programmed illegal operations
(e. g. access to data blocks with statement
parameter greater than data block length) or
operations which are not comprised in the

operation volume of the S5-130W.
System stop due to:

a) User stop request
By means of the STS statement, the user
can cause the operating system to branch
into the stop loop at the end of the current
cycle. The branching is carried out by the
Stop statement of the system software STS.

b) General system fault
Fault evaluation is possible by using addi-
tional identifiers (Control bits in system
data word SD5/SD6).
If no causes are found there, the fault
inhibiting the operating system is serious.
(e. €. wrong address jumpering of the

memory )
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STUEB Block stack overflow

With each block call the return address in

the calling block is stored in the block stack.
If the block stack overflows, the S5 - 130 W
programmable controller branches into the stop

loop.

NAU Power failure

If the run/stop switch on the PLC-CPU is in
"RUN" position when power is switched on, then
the PLC performs an automatic cold restart or,

if the OB 22 is present, an automatic warm re-

-,

start.

QVZ Acknowledgement delay

An acknowledgement delay is recognized when an
addressable area does not aunswer back within

the monitoring time when addressed. Dependent
upon the range addressed, there are two possible

acknowledgement delays:

- Acknowledgement delay on memory access.

- Acknowledgement delay on periphery access.

ZYK Cycle time exceeded

~ The step 5 program is interrupted and the PLC

stops if the cycle time is exceeded. The cycle
time can be exceeded, for example, due to pro-
gramming errors (program execution time too

long).

The cycle monitor time is defaulted to 360 ms
in case of S5-130 WB (cannot be changed).
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BAU Back-Up battery failure

A monitoring circuit in the power pack generates
the battery failure signel. Battery failure is
recognized by the PLC on cold restart. The pro-

gram branches into the stop loop.

If, during a battery failure, the mains supply
also fails, the contents of the RAM are corrupted.
The user must initial clear/reload the PLC.

In cyclic operation, the battery can be replaced

without causing an interrupt.

;9.3 Block stack (BSTACK)
t

Two items of information are entered into the BLOCK STACK
of the S5-130W PLC every time an exit is made from a block

in the course of program processing:

1. The start address of the data block valid before
exiting the block,.

2. The number of the memory address from which program
processing is to be continued after returning from the

block called (return jump address).
The information stored in the block stack can be read

by the PG670/675/685 (OUTPUT BSTACK!) when the S5-130W
PLC is in STOP STATE.
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11.10
11.10.1

PIC LISTS
Memory map of the 130WB:

O=OOOOH 7 0
\ 4K x 8 EPROM
L 4K=1000H Operating system/SP range located on the CPU
l Basic
8K=2000H interface
EPROM program
address 12K=3000, L _ _ _ _ _ _ _ _ _ _
coding 16K=4000, —4-——-
20 00 g
; &
24KE6000
H £
o o
28K=7000 ? “
=7 H -1 - — — —1a ]
- ?
32K=8000, > o
o
RAM 36k=9000, _ | _ __ __ _ _ _ _ _ __|5§ o
address & g
= ) o
coding +0k=A000, o 2
: ;
44K=B000H S @
I D
48K=COOOH —_——_ —
User RAM 8K CMOS RaAM
52K=D000 located on
H L the CPU
54K=D76hH User RAM —_
56K=E000 Block address list DBO |
H 2K Bytes
RAM on NC-
Coupling RAM PLC
coupling
module 03830
58K=E800 —_— e -
H 512 T
58 1/2K=EAOOH System transfer range Byte 2K x 8 CMOS
512 RAM
System data range Byte
59K=ECOOH located
64 Counters 256
Regist t on the CPU
REG'Bi2Fe Puffer memory Byte |
2586
128 Timers Byte
1K flags retentive 256
1K flags volatile  __ _Byte
PIT é512 Inputs) 256
PIQ (512 Outputs) Byte
60K=FIOOOH - — _.'..
Periphery (I/0 range
64K=FFFFp )
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11.10.2 Structure of the address list of the 130 WB PLC

6 4 1,2 1.0
771 2 | ?5 . 73v 1l — Address List format
D164 Synchronization Pattern LY
a LI Absolute Start Adgress of
2lock Designation Block Header Address List Blocks
- C2 00 - ety -————
3lock Number of Address
[ PU Designation oo 4 [Listga g bE s D800
Library Nymper yles PB s DAQO
. FB s 0C00
= N —
Library Number 0000 0B s 0780
-3lcck Length (words) 00— 1 S8 s DEOO
—Spare Word . 000  — 2 Bytes lelative Start Address of
Address List Blocks
_Rel$tive géart Agdress  poag -4 ¢ (Distance in words from the header
of the 5 address of the address list)
-~ Spare Word 0NE DB s  O0OLE
: “ : PB s oost
|_Relative Start Address — 16 Bytes
of the PB s 0 F8 s 00CE
| Relative Start Address oo | 0B s  000E
of the F2 s SB s 010¢E
| Kelative Start Address —
~ of "the 0 s o Distance Address of the Adgress
| Relative Start Address 0005 —d List Blocks
of the D8 ¢ (Distance in bytes from the start
- Spare Word 0000 address of DB 0)
DB s 0064
- Spare Werd 0000  — PB s 004AA
— 08 0 — 08 s 0024
. SB s 0124
. 60 0B s 128 Bytes
: Length of the Address List Elocks
in Bytes -
% & DEs 0200
bsoo § D8 0 — PB s 0200
FB s 0200
: — 08 s 0080
] . 25% D8 s $12 Bytes SB s 0200
- pg 255 —
Da0 P8 0 — Header Address of the Address List
- D764
. M 512 Brtes Absolute Start Address of the_
: Address List
— 8 255 1 D76E
OCU0 4
— Fs0 - :
Length of Address List
. BEFRs §12 Bytes In bytes:  089C
: In words: ObkE
FB 255
DEdo B 0
E 25 S8 s 512 Bytes
§8 255
EWJ. ‘
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11,10.3 Memory map of the intermal RAM memory of the 130 WB

PLC address

59K =

60K=

ECO00
64 Counters 128 bytes
EC80 —
Buffer memory for
power failure 32 Bytes
ECAO —
Auxiliary registers
Identifiers 84 Bytes
Spare
ECF4—| — — — — — — — — — —
RLO buffer 12 Bytes
EDOO
1
128 Timers 256 Bytes
EE00 —
1024 flags 128 Bytes
retentive
EE80
1024 flags 128 Bytes
volatile
EFO0O0
Process image of 64 Bytes
inputs: PIT
(512 1)
EF40  — — — — o . ]
EF80 | — — — — — — —
Process image of 64 Bytes
outputs: PIQ
(512 Q)
EFCO | — —— —— o —
FO0QO
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11.10.4 Instruction lists overview :
Instruction lists arranged according to the function volume of $5-130W (versionB)

MC-5 Code MC-5 Code
Og:r’ Parameter +Bit | +Byte Ot?:;a' Parameter +Bit | +Byte
addr. addr. addr. addr.
Basic operation set: Counter operations
B'm_a'rv%iuc_cﬁe_ra—ﬁons R C 0 to 63 7C 00
A 00 to 637 co 00 Jcu ¢ 0 to 63 6C 00
‘A Q 00 to 637 co 80 [Jco ¢ 0 to 63 54 00
‘ A F 0.0 to 2557 80 00 Load and transfer oper.
' AT to 127 F8 00 L B 0 to 63 A 00
A C to 127 B8 00 JL W 0 to 62 52 00
AN | 0.0 to 63.7 EO 00 fL q8 0 to 63 4A 80
fAN Q 00 to 637 EO 80 JL Qw 0 to 62 52 80
AN F 00 to 2557 A0 o0 L p8 0 to 255 72 00
AN T 0 to; 127 FC 00 JL Pw 0 to 254 7A 00
AN C to! 63 BC 00 L bw 0 to 255 32 00
0| 0.0 to 637 c8 00 JL DL 0 to 255 22 00
S Q 00 to 637 cs8 80 JL DR 0 to 255 2A 00
0 F 0.0 to 2557 88 00 fL FB 0 to 255 0A 00
o T 0 to 127 F9 00 JL FW 0 to 254 12 00
0 C to 63 B9 00 JL T 0 to 127 02 00
{ON | 00 to 637 E8 00 JOT 0 to 127 0C 00
ION Q 0.0 to 637 E8 80 JL C 0 to 63 42 00
ON F | 00 to 2557 A8 | o0 Joc 0 to 63 ac | 00
ON T 0 to 127 FD 00 JL k8| 0 to 255 28 00
"ON { 0 to 63 BD 00 L KC |cCounter 30 01
| 000 to 999 XX XX
I (0] FB8 00 L KT |Timevalue 30 02
L A( BA 00 000.0 to 999.3 XX XX
Lo 88 00 [L KF |Fixed-point number 30 10
D BF 00 -32768 to 32767 XX XX
: Set-/resetting operations L KS | ASClicharacter 30 10
| 00 to 7637 Do 00 any two characters XX XX
NS Q 00 to 63.7 DO 80 L Ky |2 boytes 30 20
S F 00 to 2557 90 00 0 to 255 XX XX
iR 00 to 63.7 FO 00 JL KH |Hexadezimal code 30 40
iR Q 00 to 637 FO 80 entered via PG 0 to FFFF XX XX
F 00 to 255.7 B0 00 JL KM |Bitpattern ( 16bits) 30 80
| 0.0 to 1277 D8 00 entered via PG 0...0to1..1 XX XX
R A 00 to 127.7 D8 80 IT B 0 to 63 4B 00
(R F 00 to 2557 98 00 T w 0 to 62 53 00
K Timer operations T QB 0 to 63 48 80
T 0 to 127 34 00 [t aqw 0 to 62 52 80
SE T 0 to 127 1C 00 JT PB |0to127, 12810255 73 00
SR T 0 to 127 24 00 T PW |0to126, 12810254 78 00
Ss T 0 to 127 2C 00 [T bpw 0 to 255 33 00
SF T 0 to 127 14 00 JT DL 0 to 255 23 00
R T 0 to 127 3C 00 JT DR 0 to 255 28 00
Counter operations T FB 0 to 255 08 00
S C 0 to 63 5C 00 |7 fw 0 to 254 13 00
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MC-5 Code MC-5 Code
Og:;a- Parameter +Bit | +Byte ng:‘a- Parameter +Bit | +Byte
addr. addr. addr. addr.
Comparison operations SR X 1 to 126 26 00
= F 21 80 SEC X 1 to 126 1€ 00
>< F 21 60 SSU X 1 to 126 2€ 00
> F 21 20 SFD X 1 to 126 16 00
>=F 21 A0 RD X 1 to 126 3€ 00
<F 21 40 Load and transfer oper.
< =F 21 co L X 1 to 126 a6 00
Block calls LD X 1 to 126 OE 00
SU P8 0 to 255 75 00 W X 1 to 126 3F 00
SC P8 0 to 255 55 00 T X 1 to 126 66 00
SU FB 0 to 255 3D 00 L RS 0 to 255 62 00
SC FB [ 10 to 255 10 o0 L = 0 to 255 6A 00
SU s8 0 to 255 7D 00 T Rt [ ACCU1 = > 5T0-255 68 00
SC sB 0 to 255 sD 00 LIR *) }(ACCU1) => REGQor2 40 00
suo8* 0 ¢t 31 6D 00 TIR *) |REGOor2 =>(ACCU1) 48 00
scos*) 0 to 3t 4D 00 TAK *) JACCU1 < => ACCU2 70 02
Other functions TNB 1 to 255 03 00
BE 65 00 T8S 0 to 255 63 00
BEC BE conditional 05 00 Arithmetic operations
BEU BE unconditional 65 01 + F ACCU1T +ACCU2=> 79 00
ACCU1
C DB | Calling D8 1-255 20 00 - F ACCU2- ACCU1=> 59 00
ACCU1
STP Stop request 70 03 ADDBF* |-128to+ 127 + ACCU1 50 00
STS * |[Systemstop 6 70 00 JADDKF* | -32768 + ACCU! 58 00
+ 32767 XX XX
MCS5 operations Conversion operations
NOP 1 FF FF CFW One’'s compl. in ACCU1 01 00
NOP O 00 00 casw Two's compl. in ACCU1 09 00
BLD 4 0 to 255 10 FF Digital logic operations
Supplementary oper.: 5) A W JACCUt &ACCU2=> 41 00
Digital logic operations ACCU1
A X7) 1 to 126 07 00 O W |ACCUIVvACCU2=> 49 00
ACCU1
AN X 1 to 126 27 00 X0 W |ACCU1XORACCU2 => 51 00
ACCU1
0O X 1 to 126 OF 00 Shift operations
ON X 1 to 126 2F 00 SLW 3) 0 to 15 ACCU1 61 00
Set operations SRW 3) 0 to 15 ACCU1 69 00
S X 1 to 126 17 00 Jump operations
RB X 1 to 126 37 00 W -127  absolutejump 2D 00
= 1 to 126 1F 00 i conditional jump FA 00
Timer and counter oper. 12 ACCU1=0 45 00
FR T 0 to 127 04 00 IN to ACCU1 =0 35 00
F C 0 to 63 44 00 P ACCU1>0 15 00
FR X 1 to 126 06 00 jm ACCU1<0 25 00
SP X 1 to 126 36 00 O + 127 overflow 0D 00
Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 £05.89
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MC-5 Code o MC-5 Code
Opera- pera- i
'gon Parameter +Bit | +Byte tion Parameter +Bit | +Byte
addr. addr. addr. addr.
Other functions

D 1-255 decr. ACCU 1 19 00 TBN RS 0.0 to 255.15 70 57
8X XX

| 1-255 incr. ACCU1 11 00 SU RS* 0.0 to 254.15 70 57
4X XX

1A inhibit alarms 08 00 RU BS* 0.0 to 254.15 70 57
0X XX

RA Enable alarms 08 80 TB RI 0.0 to 255.15 70 47
X XX

BAS Disabie comm. output BE . 00 TBN RI 0.0 to 255.15 70 47
8X XX

BAF Enable comm. output FE 00 SU R 0.0 to 255.15 70 47
4X XX

“TDO X |Par(1-12) = Instr. 76 00 fRU RI | 0.0 to 255.15 70 47
16).4 XX

DO IX [ACCU1(Add) = = >Instr. 7E 00 T8 T 0.0 to 127.15 70 25
X XX

\r)O DW | DW 0-255, 6E 00 TBN T 0.0 to 127.15 70 25
1:00,Q:80 Instr. XX : 8Xx XX

DO FW 0 to 255 4E 00 Jsu T 0.0 to 127.15 70 25
4X XX

T8 D 0.0 to 255.15 70 46 RU T 0.0 to 127.15 70 25
X XX 0X XX

TBN D 0.0 to 255.15 70 46 TB C 0.0 to 63.15 70 15
8X XX cX XX

SU D 0.0 to 255.15 70 46 TBN C 0.0 to 63.15 70 15
4X XX 8X XX

RU D 0.0 to 255.15 70 46 SU C 0.0 to 63.15 70 15
)4 XX :5.4 XX

T8 RS 0.0 to 255.15 70 57 RU C 0.0 to 63.15 70 15
CX XX 1) 4 XX

. MC5 operation

3) SLOandSRO = NOPO

4) Display format instructions:
BLD 130 generates a line feed
BLD 131 change to STL (Statement list)

Byte
Word

Jg= r2u(

PG 670:
PG 670 :

*

11-38

BLD 255 SE (Segment end)
Only in FBs

7070 has the same effect
Change "PRESET" of PG to "system operations”, to be programmed in FBs only

X : Formal operand

A=,AN=, etc.
FRT etc.

E05.89
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11.10.

5 1Instructioa list for S5-1J0W(B) arranged sccording to Hexa code

(without system operations)

NOP O

CFW

L T PAR

F T PAR
BEC

FR = PAR No.
A = PAR No.
Ccsw

L FB PAR
T FB PAR
LD T PAR
JO = Cond.
[9s) PAR No.

o _PAR No.

BLD :numbar

L FW PAR

T FW PAR

SF T PAR

JP = Cond.JP at pos.
$7° 1 BiR ¥

SE T PAR

JC FB Block No.

SEC = PAR No.

PAR No.

[o] DB Block No.

> F

<F

><

Jump act O

J
o B I ]

]
>

<

L DL PAR

T DL PAR

SR T PAR
Cond.JP at minus
PAR No.
PAR No.
Constant
PAR

PAR

PAR

JM =
SR =
AN =
L KB
L DR
T DR

= PAR No.
ON = PAR No.
L KC
L KT
L KF
L Ks
L KXY
L KH
L XM

Uncond .JP (symb.addr.

j200.L DW

3300
3400
3500
3600
3700
3coo
jpoo
JE00
3JF00
4100
4200
4400
4500
4600
4900
4a00
4a80
4B0O
4880
kcoo
5100
5200
5280
5300

5380
5400

5500
5900
5C00
5D00
6100
6200
6500
6600
6900
6400
6B0O
6C00
7015
0000

7015
4000

7015
3000

7015
C000

7025
0000

7025
4ooo

7025
8000

7025
cooo

7046
0000

7046
4000
7046
8000

7046
cooo

PAR
T DW PAR
SP T PAR
JN = Cond.JP at neg.
SP = PAR No.
RB = PAR No
R T PAR
FB Block No.
RD = PAR No.
LW = PAR No.
AW
L C PAR
F C PAR
JZ = PAR No.
L = PAR No.
0O W
L IB PAR
L QB PAR
T IB PAR
T QB PAR
LD C PAR
X0 w
L IW PAR
L QW PAR
T IW¥W PAR
T QW PAR
cCDC PAR
JC PB PAR
- F
s C PAR
JC SB PAR
SL  Number
L RS addr.
BE
T = PAR No.
SR Number
L RI Addr.
T RI Addr.
CU C PAR
RU C
BIT/WORD ADDR.
sU ¢
BIT/WORD ADDR.
TBN C
BIT/WORD ADDR.
TB C
BIT/WORD ADDR.
RU T
BIT/WORD ADDR.
SsU T .
BIT/WORD ADDR.
TBN T
BIT/WORD ADDR.
T™ T
BIT/WORD ADDR.
RU D
BIT/WORD ADDR.
sU D
BIT/WORD ADDR.
TBN D
BIT/WORD ADDR.
TB D

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0

BIT/WORD aDDR.

7047
0000
7047
4ooo

7047
8000

7047
0000

7200
7300
7500
7900
7400
7800
7C00
7D00
8000
8800
9000
9800
A000
A800
B0O0O
B80O
B90O
BAOO
B80O
BCOO
BDOO
BF0O
€000
co80
c8oo
cs8so
DOOO
Do80o
D800
D88o
E000
E080
E800
E880
F000
F080
F800
F900
FAOO
FBOO
FCOO
FDOO
FFFF

RU RI

BIT/WORD ADDR
SU BRI

BIT/WORD ADDR

TBN RI

BIT/WORD ADDR .
TH RX

BIT/WORD ADDR
L PB PAR
T PB PAR
JU PB Block No.
+F
L PW PAR
T PW
R C PAR

JU SB BLOCK No.

A F BIT/BYTE-PAR
0 F BIT/BYTE-PAR
S F BIT/BYTE-PAR
= F BIT/BYTE-PaR
AN F BIT/BYTE-PAR
ON F BIT/BYTE-PAR
R F  BIT/BYTE-PaR
A C Par
o C PAR
A(
o
AN C PaR
ON C PAR
)
A I BIT/BYTE-PaAR
A Q BIT/BYTE-PAR
0 I BIT/BYTE-PAR
0 Q BIT/BYTE-PAR
S I BIT/BYTE-PAR
S Q BIT/BYTE-PAR
= I BIT/BYTE-PAR
= Q BIT/BYTE-PAR
AN I BIT/BYTE-PAR
AN Q BIT/BYTE-PAR
ON I BIT/BYTE-PAR
ON Q BIT/BYTE-PaAR |

I BIT/BYTE-PAR
A T PaAR
O T PAR
JC = Coad.JP on RLO=l
o
AN T PAR
ON T PAR
NOP 1

E05.89
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Chapter 12

-Overview PLC Modules and Jumperings-
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12.1 PLC central unit 130-WB (6ES5921-3WB)

PLC-CPU with slots for two EPROM submodules.

One EPROM submodule for the basic PLC program.

One EPROM submodule for maximum 16 k user program
9 kByte RAM, there of 2,9 k words for PLC user program.
Microprocessor 8 x 305.

The 130 WB module consists of 2 boards:

CPU-130 W and memory board 01200. Both are connected
electrically via a flat ribbon cable.

For significance of switches and LEDs on the front plate

refer to Section 11.

1

Siemens AG  Order No.: 6ZB5410-0CHO2-0AA0 E05.89 12-1



Fixed jumpers for CPU-130 W (U1):

Type Designation | Signal Closed/open | Remark
Individual link F-G closed
Individual link K-L closed

P1 to P5 are test sockets

Fixed jumpers for memory module 01200 (U2):

Type ' | Designation | Signal Closed/open | Remark

Individual link | W1 open Address RAM
~1 Individual link | W2 open

Individual link | W3 closed

Individual link | W4 open

Individual link | W5 closed

Individual link | A-B open
Address decoder: D2 8032 002.00

D6 8032 006.00
Operating system program: D1548803.2001.00

With 130 WB 12, the link W1 on U2 is closed on delivery.
W1 closed: Data exchange with AS512 via flags
W1 open: Data exchange with AS512 via the system transfer area

-
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12.2 PLC modules
12.2.1 EPROM submodules
The EPROM submodules are inserted in the slots of the 130 WB module
Type No. | Memory| Remark Links
k Byte B! B2 B3 B4 B85 B6 B7 B8 B9 B10 B11 B12 813

Basic

2 | 6k PLC X - X X X X - x - -
6FX1123 progr.
6AB 00 -

(01210BA) 2 8k Optlon X - X X X X - x - -
PROM type N 32
2764 4 .

4 | 16k Option X X X X X X - x - -
N 34
Basic

01210-AA 3 6k pro- - X X - X X - X X -
PROM type gram
2732 )

4 | 8k Option X x X - X X - X X -
N 32

The operating system version of the PG 675 must be > 02. No adapter is necessary.

Preconditions for PG 670:

Module 01210AA

Module 01210BA

Manufacturing

version C B,C
PG 670
Operating system from 08 on from 08 on
Adapter - needed

Siemens AG  Order No.: 6ZB5410-0CHO02-0AAQ
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The modules MS 820, 6ES5-371 and 6ES5-373 can be used as well. Th- -

module 6ES5-370 cannot be used. In case of module 6ES5-373 or 6FX*
6BA0O fitted in the upper slot, filler -DBs must be programmed. These
exist already in the basic PLC program in case of module 6FX1123-6B4

12.2.2 RAM submodule 6FX1123 6AL00
The module 6FX1123-6AL00comprises 16, words for option N 39.
This module is plugged-in in the lower slot of 130 WB 12 and can be u:

during commissioning.

(
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12.3 GWE input/output modules
12.3.1 I/0-module 6FX1118 -4AA01(03401)
- for48inputs, 24V
- for24 outputs, 0.1 A each, 24V
- fuse 1.5 A, medium time-lag.
Type Designation |Signal Fixed Jumpers
meaning jumpers according to
PLC program *
:;:cket 1-8 address - X
2-7 “ - X
~ f_v_ ' 3-6 “ - X
o ol 4-5 " open -
2{o ol7 p
3|lo olé
4] 0 ol
-
* Refer to Section 12.8.
12.3.2 /O module 03400
- like 6FX1118 - 4AA01
Type Designation |Signal Fixed Jumpers
meaning jumpers according to
PLC program *
Socket 1-16 address - X
- X1 2-15 " - X
3-14 “ - X
1[o "ol 4-13 i open -
2lo o]1s 5-12 free -
h - 3|0 Oj]14 ”n
4o o113 6-11 B
s5lo of12 7-10 " -
6|0 o] "
710 of10 8-9 N
8|o of9

* Refer to Section 12.8
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12.3.3 Input module 6FX1192 - 4AA00 (03410)
-For96 inputs, 24 V

Type Designation |Signal Fixed Jumpers
meaning jumpers according to
PLC program *
Socket without - -
X1 effect
Socket 1-16 address - X
X2 2-15 " - X
3-14 “ open -
YA
— 110 ol 16 4_1 3 " “” -
2 o o 15 i " ”n
3lo o1 5-12 -
410 O |13 6-11 " " -
S o o 12 ”n L
N 6 O O 11 7'1 O -
710 ©Of10 8-9 free " -
8]0 ol9
Individual link A-B MEXT closed -
d C-D MEXT “ -

* Refer to Section 12.8
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12.3.4

Output module 6FX 1123-0AA01 (03421)

For 48 outputs, 0.5 A each, 24V
Connector X422 on the front plate for 24 V and MEXT

Fuse 16 A, very quick acting (FF type)

Type

Designation

Signal
meaning

Fixed
jumpers

Jumpers

according to
PLC program *

Socket
X1

-

)

000000O0OC

16
15
14
13
12
1
10

XNV B WN -
0000000

1-16
2-15
3-14
4-13
5-12
6-11
7-10

address

”n
"
o
”n
”
”n

”

open

”

”

n

Individual link

”
"
”"
”
”

”

S1
S2
B1
B2
B3
AB
cD

MEXT
MOUT

open

”

closed

”

open

* Refer to Section

12.3.5

12.8

Qutput module 6FX1130 - 6BA00

Replacement type for 6FX1123 - 0AA01

Only the PLC bus connector is fitted

Jumper socket X1 as with 6FX1123 - 0AAQ1
Individual links:B1 closed
B2 closed
A-B open

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0
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12.3.6 /O module 6FX1111 -4AAQ00 (03450)
- For32inputs, 24V

For 32 outputs, 0.1 A each, 24 V

Fuse 1.5 A, medium time-lag

Type Designation |Signal Fixed Jumpers
meaning jumpers according to
PLC program *

Socket without - -
X1 effect
—1 Socket b 1-16 Address closed -
3
x2 2_15 ”n n -
3-14 " closed/ ** -
. 1|o—=—0o]1s6 open
2] O0==0 15 4-13 " open -
3lo o1 "
alo ol 5-12 - X
S]1O o112 6_11 " _ X
6| 0O ol 1n "
7lo olio 7-10 - X
8/lo o9 8-9 ” - X
Individual link A-B MEXT open -
" D-C Address " -
" D’E ”n ”n _
\.l/

*Refer to Section 12.8

* Closed at manufacturing version AA and AB.
= Open from version AC on.
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12.3.7 Output module 6FX1112 - 0AA01 (03461)
- For 16 outputs, 2 A each, 24V
- Terminal block X464 for 24 V and MEXT connection on the front
plate
- Fuse 1.6 A, medium time-laqg.
Type Designation |Signal Fixed Jumpers
meaning jumpers according to
PLC program *
Socket without - -
S1 ; effect
Socket S2 address - X
SO S3 " - X
S4 ” - X
_ S5 “ - X
(@] Ol2 “
o ols So6 - X
o oOja4 S7 “ open -
(@] [o NI "
o ols S8 closed/ ** -
o of7 open
o] [oBE: i I
- olg S9 closed -
Individual link | S18 without - -
" S19 effect - -

*Refer to Section 12.8

** Closed at manufacturing version AA and AB.
Open from version AC on.

Siemens AG  Order No.: 6Z85410-0CHQ02-0AA0
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12.4 SIMATIC input/output modules

12.4.1 Input module 6ES5-420-3
32 inputs, 24V

Type Designation |Signal Closed/open |Remark
Individual link BR 1 closed RDY is generated |
with address
and MEMR 1

 Jmper socket on location 16: Jumpers according to PLC program,
1 refer to Section 12.8
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12.4.2 Input module 6ES5-432-3
For 16 inputs, 24 V with group signal

Type Designation |Signal closed/open |Remark

Individual link BR 1 closed RDY is generated
with address
and MEMR

i
A

1

Adjustable jumpers:

Standard setting (delivery state)

Location 11 Location 43 Location 44 Br2 = open

Br3 = closed
110 ol16 1} O | 16 1| Omm=0Q | 16
210 o115 2| O=—0O |15 2 | Oueeee(Q | 15
3]0 Of14 3| Ouw=m=0 ) 14 3| OO | 14
aflo o113 4| om0 |13 4| o0 |13
slo o1 S | Ommm0 | 12 5| om0 | 12
6] O [o N BRI 6 | OO {11 6| OO |11
710 o]0 7 | @=—o0 |10 7| @010
sjlo o9 8 | o0 {9 8| o=—0|9

For special settings refer to Instruction Manual 130 W

Jumper socket on focation 1:  Jumpers according to PLC program,
refer to Section 12.9
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12.4.3 Output module 6ES5-444-3

- For 16 outputs, 2 A each, 24 V with

4 fuses F1to F4, 4 A slow acting

Fixed jumpers

Type Designation |Signal Closed/open |Remark

Individual link BR 1 closed RDY is generated
with address
and MEMR

1
Adjustable jumpers

—
Type Designation |Standard setting| Special setting
~ BASP effective BASP not effective

Individual link BR 2 open closed

Jumper socket on location 1:  Jumpers according to PLC program,
refer to Section 12.9
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1244 Output module 6ES5-445-3
For 32 outputs, 0.5 A each, 24V

Jumpers as with module 444-3 (Section 12.11)

Siemens AG  Order No.: 6ZB5410-0CH02-0AA0 E05.89 12-13



12.5

Expansion unit and interfaces

Types of interfaces:

CC module EU module NC type Type of coupling
038008 6ES5-310-3 3T/3M symmetrical
6ES5-301-3 6ES5-310-3 3T/3M - OHA | symmetrical
6ES5-300-5 6ES5-312-5 3T/3M - OHA | asymmetrical
6ES5-301-5 6ES5-310-3 37T symmetrical
6ESS5-300-5 6ES5-312-5 31T asymmetrical

"3y attention to the terminator plug.
—or GWE modules as CC/EU interfaces refer to Section 9.
1
The coupling module 6FX1120-3BB01(03845) replaces all above listed interfaces.

Electronic terminator EKL 484

The electronic terminator 6ES5484-8A-11 can be used as decentralized
expansion unit for binary signals. It consists of interface module and
input/output module. The input module comprises 16 inputs, the

I/0 module provides 8 inputs and 8 outputs (24 V, 2A).

12.6

EKL 484

Connector] |
X 03848

T

Terminator plug
6ESS5 760-0AA11

Module 6FX1120-3BB01

T

Cable 6FC 9344-1X

Siemens AG  Order No.: 62B5410-0CH02-0AA0
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12.7 PLC memory modules 340/350

The modules 6ES5-340 and 6ES5-350 do not belong to standard system 3

delivery volume.
The modules are used for commissioning and program testing. For adjust-

ments refer to Section 11.

-y
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12.8 List of adjustments (addressing) according to the PLC program for the GWE
I/0 modules.

The modules canrbe fitted in the rack at random order.

A number is assigned by means of jumpering to each module which deter-
mines the address range at the same time.

6FX1118-4AA01 6FX1192- 6FX1123-0AA01 6FX1111- 6FX1112-
4AA00 4AA00 0AAO01
Byte 03400 *** 03410 03421 03421 03450 * 03460 **
Adr 48E 24A 96E 48A 48A 32E 32A 16A
(6 Bytes) (3 Bytes) (2x6 Bytes) (2x3 Bytes) (2x3 Bytes)  J4aBytes) (4Bytes)] (2 Bytes)
161514131211109 161514131211109 161514131211109 161514131211109 161514131211109
0OO0OO0OO0OO0OOOO OO0OO0OO0OOOOO 000000 O0O0 O0OO0OO0OO0OOOO 00O0OO0OO0OO0OCOO 000O0OO0O0OO0O
} } 3 } 1 F : } 3 } %
Oo0oOoO0OO0OOOOCO OO0OO0OOOOOO Oooo0oo00O0OO0O 0OO0OO0OO0OO0OO0OOO OO0OO0OO0OOOOO OoOoOoOoO0OO0OOOO
123456178 12345678 12345678 12345678 12345678 12345678
7
0 > DDDDDDDD 00000000 00000000 / ﬁ 00000 ::::::II
1 00000000 00000000 00000000 > III°°°°°
2 7 / > 1ol
3
4 >oIooooII
5 | >Ioooooon IIIooocI
6 IIooooII
L cocoo
7 ////
8 0000000 >°QID°°II
9 >I°D°°°°° . IIIoaoIc
10 7 >IoIoooII
¥ . 7
12 ‘ Jloeell
13 IIIoooII
14 % > 111ceall
15 7
16 o9oco0000 0000000 09000000 4 > I II
1 7 > OIQDQOOO > IDODDDOO > QIDQQDDQ //// > III:OIDD °
18 / > IOOIOOII
19 //// ,
20 7 [ oqogos
21 i pms || b
22 /7’ L
23
24 >°°II°°II
25 >IIoocooo >IIIooIIo
26 _ SR
27 / /
28 o >IN
29 , / e
30 / i
31 [I 77
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Jumpering of GWE I/0O modules continued:

6FX1118-4AA01 6FX1192- 6FX1123-0AA01 6FX1111- 6FX1112-
] 4AA00 4AA00 0AA01
Byte 03400 *** 03410 03421 03421 03450 * 03460 **
Adr. 48E 24A 96E 48A 48A 32E 32A 16A
(6 Bytes) (3 Bytes) (2x6 Bytes) (2x3 Bytes) (2x3 Bytes) [aBytes) (4Bytes)] (2 Bytes)
161514131211109 161514131211109 161514131211109 161514131211109 161514131211109
}OOOOOOOO }OOOOOOOO FQOOXO‘IOOOO }OOOXO{JOOO }OOOOOOOO FOOOOOOOO
0O0OO0OO0OO0OO0OO oo0O0Oo o oo O 00000 0 O 0OO0OO0OO0OO0OO0OOO 000O0OO0OOOCO 0 00000 0 O
123456/ 8 123456/8 123456178 123456/ 8 12345678 12345678
7
3 2 -1-1 X-1-1-1-1- o 00000 00900000 // > ooo OII
3 3 > OOIGOOQG 086000000 OQIODDOO / IHQIO:“
34 / o
3s // 2
36 -1 0000 -] O >:I::I:n
37 / Io 00000 >InoI:oI
38 > 1101
39 ////
40 opococe ogoye > cololll
a1 P> 1oloeeco S
42 7 / LI
43
a4 oye > 1L
o / e
4 / 7 IRRY
N .
48 (-1 00000 000000 O 00000 o 0o >:::n:n
| Dol > 1Locooee > loceee SIS
50 ) 900 0 09
51 / //
>2 opye > LI
- // > L]
>4 / % > 11111
55 /
>6 R > 2 1ML
s | Pl / >
>8 / > LI
Z 0ééé0
59 7 /
60 . D> L
61 e
62 / > 11T
63 77777
Inhibited addresses, not to be used by other modules.
//A These addresses can be allocated to other modules.
*  Bei Baugruppen mit Ausgabestand AC entfallt die Brucke 3-14
**  Bei Baugruppen mit Ausgabestand AC entfallt die Briicke 8-11
***  BeiderBaugruppe 6FX1118-4AA01 entspricht der Sockel X1 dem S1,
Brucke 1-16/4, 2-15/5, 3-14/4, 4-13/7
E05.89 12-17
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12.9 List of adjustments (addressing) according to the PLC program for

12-18

the S5-1/0 modules.

The modules can be fitted in the rack at random order.
A number is assigned by means of jumpering to each module which
determines the address range at the same time.

Byte
Adr.

$5-420
S5-445

€ 3

ocoocCcoOO0OO
AVvosN-
COO0000O0

L) s
S L S A R U i

S5-4uy
S5-432

9

€

ocQoO0OCO00O0
NN

ccco00000

L)
X222V ETD

€ 9

0OC 000000

coocCcoOo0O0O0

0Ocoo0O0OCOO

Co0Oo00COO0O0

- '
b O S U LR L A

OOOOOOIO

000000 o

6 9

OOOOOIOO

0OO0O0O0O0 (el e}

OOOOOIOO
00000 oo

B ]
TE22VN

OOOOOIIO
0OCcO0O0OO0 o

6 9

OOOOIOOO

ocooo [elelye]

OCOOIOOO

[elelNelNe) 0oo0o

i [
i LR LI S SR L S

OOOOIOIO
0000 o o

— ed ed b ad  eh
C RN VYWENOUVSASWNO

6 9

DOOOIIOO
0000 oo |

OOOO"EOO
OOOO! (el e]

i O
I L Y S AR L i o

OOOOllIO
0O0O0O0 o

31L

. o
16 0600 0000 I
coodoooo
17 oooIoooo-
18 }-‘76252‘2!772';" OOOIOOIO
19 ooodoo0dc
Co0OQO0OGCOO
20 6 . 9 I I
21 OOOIOIOO, coododoo
22 cocdodoo cocaoo )
N [
622D 22P *
23 ooo!oIIo
24 E , oooIIooo
000 000
25 II ocoo ocoo
26 coo ooo
- 000
2‘.2‘257‘2’?72';" IIOIO
27 o0 0Cco o o
28 . . 000 oo
co0o0 oo III
s | [ |l
coo oo | -
30 5'2‘157'2“772';" OOOIIIIO
coo o

E05.89
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Jumpering of S5-1/0 modules continued:

Byte $5-420 S5-4t
Adr S5-445 S$5-432

€ 9 € 9

ccoocoocoO 5co00CCoO

Ao~ oI

5C 000000 ccloccco

q ] 3

rrerp2ur 2 PrEENL N

32 S (
33 tri”GI“oooo cc8oocooco
34 V_D ‘O‘Zij; Oogooogo
35 o OQI I
36 N . oo
37 CogoogoOoO oo
o [T

- 0
rEpsrvrre

39 0o

40 ‘ : °c
41 ocIoIooo e

[ele] [elielye)

.
b LI S SR L A

43 0o
44 . _ , oG
45 [ ooIoIIoof —

46

O
VEF2LAT

47 0o

I
I
[
I
I
I
_ a8 : : N
I
1
i
|
i
[

P S -

[e}Ne] O 000
B ]
50 RNV NN °9

51 oo
52 oo

3 T .
o | LeedlL. =

: 0
il I S SR S L A o

56 X , )
o W .
59 rereeErE 00
50 R T
e | UndllL ) L e
G | RTIT
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