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2500 A.D. 80186 Cross Assembler - Version 4.00g

Input Filename :
Output Filename :

0000: FF22
0000:FF24
0000:FF26
0000:F¥28
0000:FF2A
0000:FF2C
0000: FF2E
0000:FF30
0000:FF32
0000 FF34
0000:FF36
0000: FF38
0000:FF3A
0000:FE3C
0000: FF3E

FE.asm
¥E.obj
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FOCUS AXIS FOR VLBA ANTENNAS
WATNE N. EOSKI

WRITTEN BY:
LAST REVISION: DECEMBER 01, 1989

THINGS TO DO AND GENERAL NOTES:
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1. THIS SECTION OF CODE WILL BE THE MAIN RUNNING
ROUTINES AND SHALL EXCLUDE THE INTERRUPT ROUTINES
WHICH SHALL BE IN THE OTHER KPROM.

2.

PRESENT.
3. THIS VERSION UPDATES TO THE NEW F/R CONTROLLER MODULK.

ASSUME  CS:CODE, DS:DSEG

.QUTPUT 2500AD

.OPTIONS H

BOI:
POLL:
POLLS:
MASK:
PHASK:
ISR:
IRR:
ICSR:
ITCR:
1DOCR:
1D1CR:

INTOCR:
INTICR:
INT2CR:
INT3CR:

ROTATION AXIS SHOULD LOOK SIMULAR TO FOCUS AT

80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE

80188 INTERRUPT CONTROL / STATUS REGISTERS

.EQUAL
-EQUAL
-EQUAL
.EQUAL
.EQUAL
-BQUAL
.EQUAL
-BQUAL
.EQUAL
-EQUAL
-EQUAL
-EQUAL
-EQUAL
-EQUAL
-QUAL

OFF224
OFF24H
OFF26H
OFF28H
OFF2AH
OFF2CH
OFF2RH
0FF30R
OFF32H
OFF34H
OFF36H
OFF38H
OFF3AH
OFR3CH
OFEIEH

;END OF INTERRUPT REGISTER

; INTERROPT POLL REGISTER

; INTERRUPT POLL STATUS REGISTER

; INTERRUPT MASK REGISTER

; INTERRUPT PRIORITY MASK REGISTER
; INTERRUPT IN SERVICE RRGISTER

; INTERRUPT REQUEST REGISTER

; INTERRUPT CONTROL STATUS REGISTER
; INTERRUPT TIMER CONTROL REGISTER
; INTERRUPT DMA 0 CONTROL REGISTER
; INTERRUPT DMA 1 CONTROL REGISTER
;INT 0 CONTROL REGISTER

;INT 1 CONTROL REGISTER

;INT 2 CONTROL REGISTER

;INT 3 CONTROL REGISTER
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0000: FF50
0000:F¥52
0000:FF54
0000:FF56
0000:FF58
0000: FFSA
0000:FFSC
0000: FFSE
0000: FF60
0000:Fr62
0000: FF66

0000: FFA0
0000: FFA2
0000:FFA4
0000:FFAS
0000: FFAB

0000:FRCO
0000:F¥C2
0000 FFC4
0000 FFC6
0000 F¥C8
0000: FFCA
0000: F¥DO
0000: F¥D2
0000 F¥D4
0000:FFDS
0000 FFD8
0000 FFDA

0000: FFFE

0000:007D
0000:81BD
0000:03FD
0000:003D
0000: FFBD

; 80188 TIMER CONTROL REGISTERS

T0C0UT: .EQUAL
TOMAXA: .EQUAL
TOMAXB: .EQUAL
TOMODE: .EQUAL
T1C00T: .EQUAL
TIMAXA: .EQUAL
TIMAXB: .EQUAL
TIMODE: .EQUAL
T2000T: .EQUAL
T2MAXA: . EQUAL
T2M0DE: .EQUAL

OFF50H
OFFS2H
OFF54H
OFF56H
0FF58H
OFFSAH
OFFSCH
OFFSEH
OFF60H
OFF62H
O0FF66H
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;TINER 0 COUNT REGISTER

;TINER O MAXIMUM COUNT A REGISTER
;TINER 0 MAXIMUM COUNT B REGISTER
;TIMER 0 MODE REGISTER

;TIMER 1 COUNT REGISTER

;TIMER 1 MAXIMUM COURT A REGISTER
;TIMER 1 MAXIMOM COUNT B REGISTER
;TIMER 1 MODE REGISTER

;TIMER 2 COUNT REGISTER

;TINER 2 MAXINUN COUNT A REGISTER
;TIMER 2 MODE REGISTER

; 80188 CHIP SELECT CONTROL REGISTERS

MCS:  .EQUAL
[¥CS:  .EQUAL
PACS:  .EQUAL
MMCS:  .EQUAL
MPCS:  .EQUAL

OFFAOH
OFFA2H
OFFALR
OFFAGH
OFFASH

;80188 INTERNAL UPPER MEMORY CHIP
; SELECT CONTROL BLOCK REGISTER
;80188 INTERNAL LOWER MEMORY CHIP
; SELECT CONTROL BLOCE REGISTER
;80188 INTERNAL PERIPHERAL CHIP

; SELECT CONTROL BLOCK REGISTER
;80186 INTERNAL MIDDLE MEMORY
;START ADDRESS REGISTER

;80188 INTERNAL MIDDLE MEMORY CHIP
;SELECT CONTROL BLOCE REGISTER

; 80188 DMA CHANNEL CONTROL REGISTERS

DOSPL: .EQUAL
DOSPM: .EQUAL
DODPL: .EQUAL
DODPM: .EQUAL
DOTC:  .EQUAL
DOMODE: .EQUAL
DISPL: .EQUAL
DISPN: .EQUAL
DIDPL: .EQUAL
DIDPM: .EQUAL
DITC:  .EQUAL
DIMODE: .EQUAL

OFFCOH
OFFC2H
OFFC4H
OFFCeH
OFFC8H
OFFCAH
OFFDOH
O0¥FD2H
OFFD4H
OFFD6H
OFFD8H
OFFDAR

;DMA 0 SOURCE POINTER LSB RRGISTER

;DMA 0 SOURCE POINTER MSB REGISTER

;DA 0 DESTINATION POINTER LSB REGISTER
;DA 0 DESTINATION POINTER MSB REGISTER
;DA O TRANSFER COUNT REGISTER

;DHA 0 MODE REGISTER

SOURCE POINTER LSB REGISTER

*

DiA
DA 1
;DMA 1 SOURCE POINTER MSB REGISTER

;DMA 1 DESTINATION POINTER LSB REGISTER
DA 1

DA 1

DA 1

1

DESTINATION POINTER MSB REGISTER
TRANSFER COUNT REGISTER
MODE REGISTER

; 80188 INTERNAL I/0 RELOCATION REGISTER

RELOC:  .EQUAL

OFFFEH

;1/0 RELOCATION REGISTER

; 80188 IRITIAL VALUES FOR INTERKAL REGISTERS

LMBS:  .EQUAL
MMBS:  .EQUAL
MMST:  .EQUAL
PST:  .EQUAL

UMBS:  .EQUAL

007Dd
81BDH
03FDH
003D
OFFBDH

;LOWER MEMORY BLOCK SIZE - 20
;MIDDLE MEMORY BLOCK SIZE = 8K
;MIDDLE MEMORY START POSITION = 8K
; PERIPHERAL SYART ADDRESS = 0
;UPPER MEMORY BLOCK SIZE - 2K



101
102
103
104
105
106
107
108
109
110
11
112
113
14
115
116
17
118
119
120
121
122
123
124
125
126
121
128
129
130
131
132
133
134
135
136
131
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
187
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0000:0000
0000:0001
0000:0002
0000:0003
0000:0080
0000:0081
0000:0082
0000:0083
0000:0100
0000:0101
0000:0102
0000:0103
0000:0104
0000:0105
0000:0180
0000:0182
0000:0182
0000:0181
0000:0184
0000:0183
0000:0186
0000:0185
0000:0187
0000:0188
0000:018C
0000:018D
0000:018K
0000:018F
0000:0190
0000:0191
0000:0192
0000:0193
0000:0194
0000:0195
0000:0196
0000:0197

0000:0000

0000:2000

0000:2000

0000:2000
0000:2002
0000:2004

PIPTA:
P1PTB:

PIPTAD:
P1PTBD:

P2PTA:
P2PTB:

P2PTAD:
P2PTBD:

RANTC:

RAMPTA:
RAMPTB:
RAMPTC:
RANTLO:
RANTHI:
APEIRQ:
APEIRS:

POSK:
POSL:
VELN:
VELL:
ANAH:
ANAL:
DISCR:

RELADD:

COMML:
COMMN:

DEVACE:

HORL:
MORM:
ADL:
ADB:
SEMCT:
STCNV:

MODESH:
LTCHDA:
BDERL!L:

DSEG:

MEMST:

POSCEC:

POSD:
ERROR:
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EXTERNAL PORTS FOR CONTROLLING THE FOCUS AXIS

.EQUAL 0 ;PRON 1 PORT A

EQUAL 1 ;PRON 1 PORT B

.EQUAL 2 ;PRON 1 PORT A DIRECTION
.EQUAL 3 ;PROM 1 PORT B DIRECTION
.EQUAL 128 ;PROM 2 PORT A&

.EQUAL 128 ;PROM 2 PORT B

.EQUAL 130 ;PROM 2 PORT A DIRECTION
JQUAL 131 ;PROM 2 PORT B DIRECTION
.EQUAL 256 ;RAM TIMER AND CONTROL
.EQUAL 257 ;RAM PORT A

.EQUAL 258 ;RAN PORT B

.EQUAL 259 ;RAN PORT €

.EQUAL 260 ;RAN TIMER LOW

.EQUAL 261 ;RAM TIMER HIGH

.EQUAL 384 ;APEY REQ

.EQUAL 386 ;APEX RESPONSE

.EQUAL 386 ;POSITION MSB

JEQUAL 385 ;POSITION LSB

.EQUAL 388 ;VELOCITY MSE

.EQUAL 387 ;VELOCITY LSB

.EQUAL 390 ;ANALOGS MSB

.EQUAL 389 ;ARALOGS LSB

.EQUAL 381 ;FOC DISCRETES

.EQUAL 395 ;GET RELATIVE ADDRESS
.EQUAL 396 ;CONTROL VALUK LSB
.EQUAL 397 ;CONTROL VALUE MSB
.EQUAL 398 ;DEVICE ACENOWLEDGE
.EQUAL 399 ;HONITOR DATA M5B

EQUAL 400 ;HORITOR DATA LSB

.EQUAL 401 ;READ A/D LSB

EQUAL 402 ;READ A/D MSB

.EQUAL 403 ; SELECT ¥OTOR COURRENT/TORQUE
.EQUAL 404 ;START A/D CONVERY
EQUAL 405 ;READ MODE SWITCH

.EQUAL 406 ;LATCH DRIVE D/A

EQUAL 407 ;BDS3 ERROR LSB #1
SEGHENT

DATA STORAGE
ORG  2000H
.EQUAL §
NONITOR STORAGE

.BLEB 2 ;POSITION COMMAND ECHO
JBLEB 2 ;CURRENT POSITION DATA
.BLEB 2 ; POSCEC-POSD



158
1589
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
178
178
1m
178
179
180
181
182
183
184
185
186
187

189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Wed Sep 19 1990 14:35

00002006
0000:2008
0000:2004
0000:200C

(0000: 200K
0000:2010
0000:2012
0000:2014
0000:2016
0000:2018
0000:201A
0000:201C
0000:201K
0000:2020
0000:2022
0000:2024

0000:2026
0000:2028
0000:202A
0000:202C
0000:202E
0000:2030
0000:2032
0000:2034
0000:2036
0000:2038
0000:2038
0000:203C
0000:203K

0000:2040
0000:2041
0000:2042
0000:2043
0000:2044
00002046
0000:2048
0000:2049
0000:204B
0000:204D
0000:204F
0000:2051
0000:2053
0000:2054
0000:2056
0000:2057
0000:2058
0000:2059
0000:2054
0000:205C

0000:200F

SYSTEN: .
FAULIL:
FAULZ:
ANAFL:

ANADT:

GND1:
GND2:
GND3:
VEL:

V15P:
V15N:
Vo:

V10P:
NTEMP1: .
V10K:
MTEMPZ: .
BTEMP:

SERVER: .
VEL!:
2:
123:
124:
X25:
126:
127:
128:
129:
£30:
131:
132:

; TENPORARY STORAGE

RAC:
CONL:
CONN:
ACEF:
COMTMP:
ADVAL:
SPEED:
BREAKY:
BREAK2:
POSDOD:
SCRLST:
SCRONT:
EXITTMR:
DEL:
FiL:
FILOVR:
PHASEA:
SCWIGN:
RANDON:
SECCHC:

BLEB

.BLEB
.BLEB
.BLIB

-EQUAL

.BLEB
.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB

BLEB

.BLEB

BLEB

.BLIB

BLEB

.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLIB

.BLXB
.BLEB
.BLEB
.BLIB
.BLEB
.BLEB
.BLEB
.BLEB
.BLIB
.BLEB
.BLIB
.BLEB
.BLXB
.BLEB
.BLEB
.BLEB
.BLIB
.BLEB
.BLEB
.BLIB

(SRR SN

R 4

[ SR SR G N B S B T I T N B T N K

B 0O B8O DO DO B3 BD BD BD B D D

= B = e e BN e B DO B B DD D DD e heh et e
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;SYSTEM PARAMETERS
; FAULT BITS SET 1
;FAULT BITS SET 2
;ANALOG FAULT FLAGS

;ANALOG STORAGE IS HERE

;GND

;GND

;GND

; FOCUS VELOCITY
;+18V/2
;-15V/2

;4957

;+10V

; MOUNT TEMP 1
;- 10V

; MOUNT TEMP 2
;BIN TEMP

;RELATIVE CONTROL ADDRESS
;CONTROL VALUE LSB

; CONTROL VALUE MSB
;ACKROWLEDGE FLAG

; TEMPORARY COMMAND STORAGE
;A/D TENPORARY STORAGE
;RAMP LEVEL

;RAMP UP BREAK POINT
;RANP DOWN BREAK POINT
;OLD POSITION

;LAST 50005 POSITION
;SCREW COUNT

;EXTERNAL TROUBLE TIMER
;FILTER DELTA

;FILTER FAIL FLAG

;MAX FILTER FAILURE COUNT
;CURRENT SENSOR LEVEL

;RANDOM NUMBER GENERATOR
;SECOND CHANCE FOR 2KD SCREW



Wed Sep 19 1990 14:35 Page

215
216 ; FLAGS

217

218 0000:205D FLAGST: .EQUAL $

219

220 0000:205D RESCHD: .BLEB 1

221 0000:2058 NAPATV: .BLEB 1

222 0000:205F NAPREQ: .BLIB 1

223 0000:2060 DRVREQ: .BLIB 1

224 0000:2061 MANOVR: .BLEB 1

225 0000:2062 BDSRST: .BLIB 1

226 0000:2063 DRVONR: .BLEB 1

207 0000:2064 ADFLAG: .BLKR 1

228 0000:2065 BFLAG: .BLEB 1

229 0000:2066 TPLAGO: .BLEB 1

230 0000:2067 TRLAGI: .BLEB 1

231 0000:2068 TPLAGZ: .BLEB 1

232 0000:2068 DRVOFF: .BLEB 1

233 0000:206A DRVATV: .BLEB 1

234 0000:2068 RAMPOS: BLEB 2

235 0000:206D DIR:  .BLEB 1

236 0000:2068 IDIR:  .BLEB 1

231

238 00000012 ENDFLG: .BQUAL $-FLAGST

239

240

241 DS

242

243

244 ; PROGRAH EQUATES

45

246 0000:2100 STCE:  .EQUAL 2100H ;STACK LOCATION
U1 0000:A766 DOVAL: .EQUAL OA766H ;DA 0 CONTROL VALUR
248 00000088 MASEV: .EQUAL OOESH ;DA 0, INTO, TIMER ENABLE
249 0000:0400 LOW:  .EQUAL 00AOOH :LOW VALUE

250 0000: F200 HIGH:  .BQUAL OF200H ;HIGH VALUR

251 0000:001C CONRAM: .EQUAL 28 ;STARTING RAMP VALUR
252

253 ; GLOBAL LIST

254

255 GLOBAL INITAL, RSCHD

256 EXTERNAL DSETUP:WORD, TSETUP:WORD, TSET1:WORD

257

258 ; PROGRAN ENTERS HERE AFTER RESET ROUTINE (AS IF BY MAGIC)
259

260  FF80:0000 ORG  OFFB0:0000H

21

262

263 FF80:0000 INITAL:

264  FFB0:0000 BC 00 21 MOV SP,STCK ;SET STACK POINTER
265

ggp{ ; LETS INITIALIZE MORE 80188 CHIP SELECT LOGIC

268  FF80:0003 BA A2 FR MOV DI,LHCS ;SET UP LOWER MEMORY BLOCK
269  FFB0:0006 B8 7D 00 MOV AX,LMBS ;10 2K

270  FFB0:0009 EF ) S Y {

271 FF80:000A BA A8 FF L0} DX, HPCS ;NOW SET MIDDLE MEMORY BLOCK 10



212
973
274
25
276
oM
218
279
280
261
282
283
284
285
266
287
288
269
290
291
297
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
3t
312
33
34
315
316
3T
318
319
320
31
322
323
304
3%
326
321
328
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FF80:000D
FF80:0010
FF80:0011
FF80:0014
FF80:0017
F¥80:0018
FF80:001B
FF80:001K

FFB0:001F
¥F80:0022
FF80:0024
FF80:0027
FF80:0029
FF80:002C
FF80:002D
FFB0:002F
FF80:0031
F¥80:0033
FF80:0034
FF80:0035
FF80:0036
FF80:0037
FF80:003A

FF80:003B
FF80:003E
FF80:0041
FF80:0044
FF80:0045
F¥80:0048

FF80:004A

FF80:004D
FFB0:004F
FF80:0052
FF80:0055

FF80:0087
FFB0:005A
FF80:005D
FF80:005E
FF80:0061
FF80:0064
FF80:0065

B8 BD 81
EF
BA A6 FF
B8 ¥D 03
KF
BA A4 FF
B8 3b 00
k¥

B8 FF FF
K7 02

B8 FF 07
k7 82

BA 00 01
4

33 C0

E7 00

K7 80

42

k¥

42

14

BA 83 01
14

BE 00 00
BA CO FF
B9 06 00
6F

83 €2 02
L)1)

EB 47 06

32 C0
B3 00 01
BF 00 20
F3 A

BA 28 FF¥
B8 E8 00
E¥
BA 38 FF
B8 00 00
E¥
FB

DSET:

Page

KOV AX, ¥MBS ;2K AND I/0 MAPPED PCS LINES
001 DX, AX

L DX, ¥NCS ;SET MIDDLE MEMORY TO START AT
OV AX,MNST ;8K

ovT DX, AX

LU DX, PACS ;SET UP THE PERIPHERAL ADDRESS
HOV AX,PST ;T0 START AT 0

00T DX, AX

LETS INITIALIZE PORTS AND PORT VALUES

MoV AX,OFFFFH
00T PIPTAD,AX

;EPROM 1 PORT A, B = OUTPUT

OV AX,07FFH ;UPPER NYBBLE = INPUT
001 P2PTAD,AX

OV DX, RAHTC ;NOW DO RAM“S 1/0

ouT DX, AL ;SET T0 OUTPUT

I0R A%, AX ;CLEAR ACC

;CLEAR EPROM 1 PORTS A AND B
;CLEAR KPROK 2 PORTS A AND B

0uT P1PTA,AX
0ut P2PTA,AX

IXC DX ;POINT TO RAM PORT A

0uT DX,AX ;CLEAR RAN PORTS A AND B
INC DX

00T DX, AX ;CLEAR PORT € 700

HOV DX, SENCT ;CLEAR LIGHTS

our DI, AL

KOW LETS SET UP THE DMA 0 CHANNEL

;POINT TO TABLE
;SET UP SOURCE POINTER

HOv 51,0FFSET DSETUP
NV DX, DOSPL

MoV CL6
QUTSW

A DX,2
LOOP  DSET

NOW LETS INITIALIZE THE TIMERS

CALL  TMROFF

NOW LETS ZERO MEMORY

IR ALAL

MOV CX,256 ;256 LOCATIONS

MoV DI,OFFSET MEMST ;START OF INDEX
REP 5705 BYTE PTR MEMST

NOW LETS TURN ON THE INTERRUPTS

MOV DX, MASK ;LETS TORK ON DKA, INTO, TIMER
L)} AX, MASKY ; INTERRUPTS

001 DX,AX

MOV DX, INTOCR ;SET INTO PRIORITY

MOY AL0 ;HIGHEST PRIORITY

001 DX, AX

511

6



329
330
331
332
333
334
33
336
31
338
339
340
341
342
33
M4
345
346
341
8
349
350
31
352
353
354
355
356
357
358
359
360
31
362
363
364
365
366
367
368
369
370
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F¥80:0066

FF80:0069
FF80:006C

FF80:006F
FF80: 006F
FF80:0072
FF80:0074
FFB0:0077
FF80:007C
FF80:007F
FF80:0080
FF80:0083
FF80:0085
FF80:008A
FF80:008C
FF80:008E
FF80:0093

FF80:0036
FF80:0096
FF80:0099
FF80:009E

FFB0: 0098

FFB0:00A4

FF80:0047
FF80:00A7
FF80:00AB
FFB0:00AD
FF80:00B0
FF80:0085
FF80:00B7
FF80:00BA
FF80:00BA
FF80:00BF
FF80:00Ct
FF80:00C4
FF80:00C7

E8 94 05

B9 03 00
EB 04 06

B8 00 80

E7 00

B3 03 00

6 06 67 20 00
BA 97 01

KC

25 01 00

11

F6 06 67 20 01
LR &)

E2 E9

80 OE 04 20 01
E3 D9 FF

E8 ¥B 05
6 06 0A 20 00

C7 06 26 20 03 06

k8 2F 04

6B 0F 5A 20

E2 IR

BC 00 21

F6 06 08 20 01
14 03

K9 A4 00

F6 06 6A 20 01
74 06

E8 CC 00

E9 EO FF

PHASE:

PH301:

PH302:

THREX:

BOSS:

FAIT:

NEXT:

NEXTO:

Page

LETS REGET THE BDS3 SERVO AMPLIFIERS

CALL  BDS3RS ; INITIATE RESET

LE?S JUST WAIT FOR THREE SECONDS FOR THINGS 10 SETTLE

OV 1,3
CALL ~ DELAY

; THREE SECONDS TOTAL

NOW LETS WAIT FOR THE THREE PHASE

MOV A, 8000H
ouT P1PTA,AX
OV (L,3

HOV TFLAGL,0
HOV DX, BDERL1

;TURN ON 3 PHASE

;THREE SECONDS TOTAL
;SET TIMER FLAG = OK
;GET BDS3 IKFO

IN AL,DX

ARD AL OHH ;TEST FOR BUS FAULT

JNZ THREX ;EXIT IF OF

TEST  TFLAGL,1 ;TIME 0UT?

92 PH302 ;LOOP UNTIL TIME 00T

LooP  PH301 ;UNTIL THREE SEC HAVE PASSED
0R FAUL2,01H ;SET BDS3 DEAD FLAG

JHP PHASE ;1F BUS FAULT

CALL  TMROFF ;STOP TIMERS

0V FAUL2,0 ;RESET BDS3 DEAD FLAG

SERIAL NUMBER / SOFTWARE REVISION
¥OY  WORD PTR SERVER,0603H
LETS DO ONE DSTOR PRIOR TO ENTRY

CALL  DSTOR

HERE WE ARE INTO THE MAIN PROGRAM

MOV CX,RANDOM ;LETS DELAY A BIT

LOOP  WAIT ;70 KILL APEX SYNCING

L SP, STCK ;LETS SET UP STACK POINTER
TEST  FAULL,1 ;APEX 0K?

WA NEXT ;1 OF

JHp RSCHD ; IF APEX BROIR

TEST  DRVAIV,! ;DRIVE ACTIVE?

J2 NEXTO ; IF NOT

CALL  CHEKDRV ; IF ACTIVE

J¥P  BOSS



366
387
388
389
390
39
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
{18
{19
420
{21
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
4317
438
439
440
441
442
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FF80:00C7
FF80:00CA
F¥80:00CB
FF80:00CD
F¥80:00CF
FF80:00D4
FF80:00D6
F¥80:00DB
F¥80:00DE
FF80:00K3
F¥80:00E5
FFB0:00KA
FF80:00EC
FF80: 00EE
FF80:00F0
F¥80:00F2
FFB0:00F5
F¥80:00F5
FFB0:00FA
FF80:00KC
FF80:0101
FF80:0104
F¥80:0107
FF80:0104
FFB0:010D
FF80:0110
F¥80:0110
FFB0:0115
F¥80:0117
FFB0:011A
FFB0:011A
FFB0:011F
FF80:0121
FFB0:0126
FF80:0129
FF80:0129
FF80:012E
FF80:0130
FF80:0133
FF80:0136
FFB0:0136
FF80:013B
FF80:013D
F¥B0:0140
FF80:0140
FF80:0145
FFB0:014A
FFB0:014F

FF80:0152
F¥80:0152
F¥80:0158
FFB0:015K
F#80:015E
FF80:0164
F¥80:0167
F¥80:016C

BA 85 01

KC

F6 DO

3¢ FF

C6 06 53 20 00
75 05

6 06 59 20 01
K8 F8 03

F6 06 61 20 01
74 07

80 0K 06 20 08
kB 09

k4 81

24 20

75 03

E9 75 02

F6 06 62 20 01
74 14

6 06 62 20 00
K8 FF 04

B9 01 00

E8 69 05

K8 87 05

K9 97 F¥

F6 06 5D 20 01
74 03
E9 38 00

F6 06 5§ 20 01
74 08

C6 06 60 20 00
E9 K FF

F6 06 60 20 01
74 06

K8 B0 00

K9 71 F¥

F6 06 5F 20 01
7503
K3 67 FF

C6 06 5F 20 00
6 06 5K 20 FF
80 0F 06 20 01
K9 55 FF

81 26 08 20 1F FC
81 26 06 20 FE FF

81 26 06 20 F5 FF

BC 00 21
C6 06 69 20 01
F6 06 64 20 01

B0S31:

NEXT14:

NEXT1:

NEXTZ:

NEXT3:

NEXT4:

NEXTS:

NEXT6:

CHDRS:

RSCHD:

KOV
IN
K0T
CHp
OV
INZ
HOV
CALL
TEST
JZ
OR
JHP
IN
AND
JNZ
JHP

TEST
JZ
HOY
CALL
OV
CALL
CALL
JHp

TE5T
JZ
JHP

TEST
YA
0V
JHP

TEST
iz
CALL
JHP

TEST
INZ
JNP

OV
MOV
0R

JNP

AND
AND

AND
MOV
HOV
TEST
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DX, MODESW ;GET MODE SWITCH

AL, DX ;GET INFO

AL ; INVERT AL

AL, OFFH ;A = OFFH?

SCWIGN,0 ;ASSUNE OK

B0SS1 ;1F OF

SCWIGK, 1 ;ELSE TURN OFF

DSTOR ;LETS GET APEX DATA
MANOVR, 1 ;MARUAL OVERRIDE?
NEXT1A ; IF OVERRIDE
SYSTEM,8 ;MANUAL OVER RIDE FLAG
SHORT NEXT1

AL,P2PTB ;IN LOCAL?

AL, 20K

NEXT1 ; TF K0T

LOCAL ; 1F LOCAL

BDSRST, 1 ;RESET BDS3 SERVO AMP
KEXT2 ;1F K0T

BDSRST,0 ;RESET REQUEST
BDS3RS ;00 1T

1,1 ;WAIT 1 SEC

DELAY

THROF¥ ;STOP TIMERS

BOSS

RESCHD, 1 ;SOFT RESET?

NEXT3 ; 1F KOT

CHDRS ; IF RESKT

FAPATV, 1 ; IN NAP?

NEXT4 ;17 NOT

DRVREQ, 0 ;IF NAP, KILL ALL REQ
B0SS ;IF NAP, GOTO BOSS
DRVREQ, 1 ;DRIVE REQUEST?
NEXTS ;IF O DRIVE REQUEST
DRVINT ; 1F DRIVE REQUEST
BOSS

NAPREQ, 1 ;NAP REQUEST?

NEXT6

B0SS ;IF BO NAP REQUEST
NAPREQ, 0 ;REMOVE NAP REQUEST
NAPATV, OFFH ;SET AP ACTIVE
SYSTEM, 1 ;SRT NAP FLAG

B0SS ;END OF MAIN ROUTINE

WORD PTR FAGLL,OFCIFH  ;CLEAR CERTAIN FAULIS
WORD PTR SYSTEM,OFFFEH ;CLEAR NAP

WORD PTR SYSTEM,OFFFSH ;CLEAR LOCAL, OVER RIDE
5P, STCK ;RESET STACK

DRVOFF, 1 ;TURK OFF DRIVE

DRVATY, 1 ;DRIVING?
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443  FF80:0171 74 03 2 RSCHD1 ; IF NOT DRIVING

444  FFB0:0173 B9 31 FF JHP BOSS ;IF STILL DRIVING

445  FE80:0176 32 CO RSCHD1: XOR AL, AL ;NOW ZERO FLAGS

446  FF80:0178 B9 12 00 KOV CX,ENDFLG ;NUMBER OF FLAG LOCATIONS
447 FF60:017B BF 5D 20 MOV DI,OFFSET FLAGST ;START OF FLAGS

448 FF80:017R F3 MA REP ST0S BYTE PTR FLAGST

449 FF60:0180 K8 C7 04 CALL  BRKOFF ; ENGAGE BRAXE

450 FF80:0183 C6 06 5D 20 00 HOV RESCHD, 0 ;KILL RESET REQUEST
451 FF80:0188 BB 00 00 MOV AL ;KILL LIGRTS

452 FF80:0188 K7 80 ouT P2PTA,AX

453  FF80:018D K9 17 FF JNP B0SS

454

455  FF80:0190 CHEDRV:

456  FF80:0190 FE O 83 20 DEC BYTE PTR EXTTMR ;DEC SAFETY TIMER

457  FFB0:0184 75 01 Nz CHEDRO ;1F 0K

458  FFB0:0136 CC INT 3 ;00 TIMER THIS waY
459  FFB0:0197 F6 06 60 20 01 CHEDRO: TEST  DRVREQ,1 ; NEW REQUEST

460 FF80:018C 75 0t JNZ CHEDR1 ; I REQUEST

461 FFB0:01%8 (3 RET ;1F NOT

462  F¥B0:018F C6 06 60 20 00 CHEDR1: MOV DRVREQ, 0 ;KILL REQUEST

463 FF80:01A4 8B 1E 00 20 HOv BX, POSCEC ;BUT TEST FOR CLOSE
464 FFB0:01A8 2B 1E 44 20 SUB BX, COMTMP

465 FF80:01AC 6 06 65 20 00 MOV BFLAG, 0 ;ASSUME IN BOUND

466 FF80:01B! 2K 62 1K D4 06 BOUND  BX,CS:CLSETAB ;CLOSE?

467 FFB0:01B6 K6 06 65 20 01 TEST  BFLAG,1

468  FF80:01BB 75 07 Nz CHEDR2 ; 1¥ NOT CLOSE

469  FFB0:01BD C7 06 44 20 00 00 Hov WORD PTR COMINP,0 ;FOR DRIVE OF

470  FFB0:01C3 €3 RE? ; 1F CLOSE

471 FF80:01C4 C6 06 69 20 01 CHEDRZ: MOV DRVOFF, 1 ;TORN OFF DRIVE

472 FF80:01C9 C6 06 60 20 01 Hov DRVREQ, ! ;RETAIN REQUEST

473  FF80:01CE 6 06 6A 20 0! TEST  DRVATV,I ; DRIVING?

474 FFB0:01D3 74 01 JZ CHEDR3 ; 1F STOPPED

475  FF80:0105 (3 RET ;1F STILL DRIVING

476  FF80:01D6 32 CO CHEDR3: X0R  AL,AL ; NOW ZERO FLAGS

471 FF80:0108 B9 12 00 MOV CX,ENDFLG ;NUMBER OF FLAG LOCATIONS
478  FF80:01DB  BF 5D 20 MOV DI,OFFSET FLAGST ;START OF FLAGS

479  FFB0:01DE 3 AA REP ST0S BYTE PIR FLAGST

480  FFB0:01E0 K8 67 04 CALL  BREOFF ;ENGAGE BRAKE

481

482  FF80:01E3 DRVIKT:

483  FFB0:01E3 C6 06 60 20 00 HOV DRVREQ, 0 ;KILL REQUEST

484 FFB0:01E8 80 3K 5C 20 02 CHp BYTE PTR SECCHC,2 ;SECOND SCREW FAILED TWICK?
485 FF80:01ED 74 08 JE DRVSTP ; IF EQUAL

486  F¥80:01EF F7 06 08 20 00 18 TEST  WORD PTR FAULI, 1800  ;E-STOP, DRIVE LOCEOUT?
487 FFB0:01F5 74 0! J2 DRVCNT ;1F OF

488  FFB0:01F7T C3 DRVSTP: RET ;ELSE DON'T DRIVE

489  FF80:01F8 32 CO DRVCNT: X0R  AL,AL ;CLEAR ALL DRIVE FLAGS
490  FF80:01FA B9 05 00 KoV CX,OFFSET FLAGST+ENDFLG-DRVATV

431 FF60:01FD BF 6A 20 LU DI,OFFSET DRVATV

492  FFB0:0200 F3 AA REP 5105 BYTE PTR DRVATV

493  FFB0:0202 C7 06 08 20 00 00 MOV WORD PTR FAUL1,0 ;CLEAR FAULTS

494  FF60:0208 C7 06 0A 20 00 00 MOV WORD PTR FAULZ,0

495 FFB0:0208 8B 1E 44 20 oV BX, CONTMP ;MAKE TEMP COMMAND ACTUAL COMMAND
496  FFB0:0212 89 1E 00 20 MOV POSCEC, BX

497 FFB0:0216 C7 06 44 20 00 00 MOV WORD PTR COMTNP,0

498  FF80:021C K8 B7 02 CALL  DSTOR

499



500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
521
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551

552
553

954
995
556
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FF80:021F
FF80:021F
FF80:0224
FF80:0226
FF80:022C
FF80:0228
FF80:022F
Fr80:0234
FF80:0236
FF80:0237
FF80:023B
FF80:0240
FFB0:0245
FFB0:024A
FF80:024C
FF80:024D
FF80:0250
FFB0: 0265
FF80:0257
FF80:0259
FF80:025B
FF80:025C
FF80: 025K
FF80:0260
FF80:0261
FF80:0264
FF80:0267
F¥80:026A
FFB0:026D
FF80:0272
FF80:0274
FF80:0276
FF80:0277
FF80:0274
FF80:027C
FF80:027D
FF80:027
FFB0:027F
FF80:0282
FF80:0264
FF80:0286
FF80:0287
FF80:0289
FF80:028C
FF80: 02088
FF80:0290
FF80:0292
FF80:0295
FF80:0298
FF80:025C
FF80:029F
FF80:02A1
FFB0:0284
FF80: 0247
FFB0:02AA

80 3 5C 20 02
74 08

F7 06 08 20 00 18
74 01

3

80 3K 0A 20 48
74 01

3

8B 1E 04 20

C6 06 65 20 00
2% 62 1E D4 06
F6 06 65 20 01
75 01

€3

A0 08 20

F6 06 6D 20 01
74 05

24 06

74 06

3

24 18

14 01

3

A0 6D 20

A2 6K 20

BA 00 00

A1 04 20

F6 06 6K 20 01
74 02

F1 18

90

B9 64 00

FT Kl

YA

%0

52

B9 07 00

F1 k!

8B D8

58

Fl Kl

B9 64 00

i

03 D8

75 03

BB 01 00

F6 06 06 20 02
14 08

83 ¥B 3C

72 03

BB 3C 00

A1 02 20

A3 4D 20

A3 4F 20

LOCTST:

LOCSTP:
LOCCNT:

DRVINO:

DRVINL:

DRVINZ:

DRVIN3:

DRVIN4:

DRVINS:

DRVIRG:

Page

;LOCAL SETUP ENTERS HERE

CHP
JE
TEST
Iz
RET
CHP
Jl
RET
L
OV
BOUND
TEST
JKL
RET
OV
E5T
JI
AKD
JZ
RET
AKD
A
RET
L))
OV
HOV
HOV
TEST
JZ
NEG
PUSH
MoV
DIV
PUSH
PUSH
PUSH
NOV
UL
HOv
POP
NUL
L
DIV
ADD
Nz
NV
TEST
Ji
CHP

Je
HOV

MoV
OV
MOV

BYTE PTR SECCHC,2 ;SECORD SCREW FAILED TWICE?

LOCSTP ; 1F EQUAL
WORD PTR FAUL1,1800H  ;E-STOP, DRIVE LOCROUT?
LOCCKT ;1F OF

;ELSE DOK'T DRIVE
FACLZ, 48K ; NORMAL BDS3?
DRVIKO ;1F OK

;BLSE DO NOTHING
BX, ERROR ;GET ERROR
BFLAG, 0
BX,CS: CLSETAB ;CHECK FOR NEARNESS
BFLAG, 1
DRVIN1 ;IF NOT NEAR

; 1F NEAR
AL, FAULL ;GET LIMIT INFO
DIR,1 ;TEST DIRECTION
DRVINZ ; TF POSITIVE
AL,6 ; DOWN LINIT?
DRVING

;1F IN DOWN LIMIT
AL,24 ;UP LINIT?
DRVIN3

;IF IN UP LIMIT
AL,DIR
LDIR, AL
DX,0 ;SET UP FOR DIVIDE
AX,ERROR ;GET ERROR
LDIR,1 ;TEST FOR NEGATIVE
DRVIK4 ;1F POSITIVE
AX ;MAIR ABSOLUTE VALUE
AX ;SAVE ERROR
CX, 100 ;DIVIDE BY 100
X
DX
AX
)
Cx,7 ;FIRST BREAE VALUE
CX
BX,AX ;STORE HERE
AX ;HOW REMAINDER
CX
C1,100 ;ADJUST
X
BX,AX
DRVINS ; LERO?
BL,1 ;MAKE ONE IF ZERO
SYSTEN,2 ; IN MANUAL?
DRVING ; TF NOT
BX,60 ;2607
DRVING ;1P LESS
BX,60 ;SET MAX RAMP
AX,POSD
POSDOD, AX ;0LD POS = CURRENT

SCRLST,AX ;50008 POSITION

10



557
558
589
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
517
578
579
580
581
582
583
584
585
586
s47
588
589
530
591
592
533
594
595
596
597
598
599
600
601
602
603
604
605
606

608
609
610
611
612
613
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FF80:024D
FF80:0283
FF80:02B8
FF80:028D
FF80:02C2
FF80:02C4
FF80:02C6
FF80:02C8
F¥80:02CB
FF80:02CC
FF80:02CF
FF80:02D1
FF80:02D3
FF80:02D4
¥F80:02D6
FF80:02D5
F¥80:02DB
FF80:02DD
FF80:02DE
FF80: 02E3
FF80:02K5
FF80: 0287
FF80:02EA
FF80:02KC
FF80: 02KE
FF80:02F1
FF80:02F4
FF80:02F9
FF80:02FB
FF80:02FD
FFB0: 02FF
FF80:0302
FF80:0308
FF80:030B
FF80:030D
FF80:0310
FF80:0313
FF80:0318
FFB0:031A
FF80:031C
FF80:0320
FF80:0322
FF80:0324
FFB0:0327
FF80:0328
FF80:032B
FF80:032D
FF80:0332
FF80:0338
Fr60:033B
FF80:0338
FF80:033F
FF80:0344
FF80:0346
FF80:0349
FF80:0348
FF80:0350

C7 06 51 20 00 00
6 06 57 20 00
6 06 56 20 00
F6 06 6E 20 01
74 02

F1 DB

03 C3

A3 49 20

58

B3 54 00

F1 K1

8B D8

58

F1El

B9 64 00

FT F1

03 D8

98

F6 06 06 20 02
14 0C

2B (3

3D 41 00

12 05

03 D8

83 BB 4l

A1 02 20

F6 06 6F 20 01
14 02

F1 1B

03 €3

A3 4B 20

C7 06 28 20 00 00
K8 0D 03

5 00

25 00 FO

BB 1€ 00

F6 06 68 20 01
15 02

F1 1B

81 E3 FF OF

0B (3

K7 00

BA 96 01

EE

80 CC 10

E7 00

C6 06 48 20 1E
C7 06 68 20 00 00
BA 66 FF

B8 01 EO

k¥

C6 06 6A 20 01
E5 80

25 97 FF

F6 06 06 20 02
75 02

0C 08

DRVINT:

DRVING:

DRVINS:

DRVINA:

MOV
KOV
L
TEST
JZ
NEG
ADD
OV
POP
OV
UL
OV
POP
KUL
OV
DIV
ADD
POP
TEST
J2
SUB
CHp
JC
ADD
SUB
NV
TEST
JZ
KEG
ADD
LU
HOV
CALL
IN
AND
KOV
TEST
1A
NEG
ARD
0R
001
L
0UT
OR
00T
OV
Hov
MOV
¥V
001
L]
IN

TEST
INZ

0R

¥ORD PTR SCRONT,0
FILOVR,0
FIL,0
LDIR,1
DRVIN?

BX

AX,BX
BREARL,AX
AX

CX,90

X

BX,AX

AX

X

CX,100

1

BX,AX

AX
SYSTEM, 2
DRVING
AXLBX
AX,65
DRVING
BX,AX
BX, 65

AX, POSD
LDIR,1
DRVINS

BX

AX,BX
BREAE2,AX
WORD PTR VELI1,0
BREON
AX,PIPTA
AX,0F000H
BX, CONRAN
LDIR,1
DRVINA

BX

BX, 0FFFH
AL, BX
P1PTA,AX
DX, LTCHDA
DI, AL

AH, 100
P1PTA,AX
SPEED, 30
WORD PTR RANPOS,0
DX, T2M0DE
AX, 080018
DX, AX
DRVATV,1
AX,P2PTA
AX,0FF9TH
SYSTEM, 2
DRVINB
AL,8

;SCREW COUNT = 0

;CHECK DIRECTION
; 1F POSITIVE

;STORE FIRST BREAK POINT

;NON SECOND BREAR VALUE

;STORE HERE
;¥OW REMAINDER

;ADJUST

;RESTORE KRROR

; [N MANUAL?

;IF NOT

; FIND DIFFERENCE
;2657

; IF LESS

;GET ERROR BACK IN BX

Page

;MAEE BREAR 65 COUNTS LESS

;CHECK DIRECTION
; 1F POSITIVE

;SECOND BREAR POINT

;INITIAL VEL = 0
;TURN ON BRAXE
;GET CURRENT DATA

;JUST CURRENT STATUS
;START DRIVE AT 130aV

; NEGATIVE?
; 1F POSITIVE
;SET NEGATIVE

;STRIP UNWAKTED BITS

; MERGK
;SEND IT
;LATCH 1T

;ENABLE DRIVE
;SET SPEED VALUE

;SET RAMP UP
;NOW START TIMER 2

;SET DRIVE ACTIVE

;GET CURRENT LIGHTS

;STRIP IT

; IN MANUAL?

; IF MANUAL
;SKT CHD LIGHT

11



614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
628
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
633
654
658
656
657
638
659
660
661
662
663
664
665
666
667

669
670
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FF80:0352 DRVINB:
FF80:0357
FF80:0359
FF80:035C
FFB0:035F
FF80:0362 ET7 80

FF80:0364 C6 06 53 20 19

FF80:0369 C3

F6 06 6 20 01
74 06

0D 20 00

K9 03 00

0D 40 00 DRVINC:

DRVIRD:

FFB0:036A LOCAL:
FFB0:036A
FF80:036F
FF80:0374
FF80:0376
FF80:037B
FFB0:037D
FF80:0380
FF80:0385
FF80:0388
FF80.0388
FF80:0390
FF80:0392
FF80:0395
FF80:0394
FF80:039C E8 37 01
FF80:039F BA 95 01
FF80:03A2 EC

FF80:03A3 F6 DO
FFB0:0345 3C FF
FF80:03A7 C6 06 59 20 00
FFB0:03AC 75 05
FF80:03AF  C6 06 59 20 01
FFB0:0383 B4 00
FF80:03B5 C6 06 65 20 00
FF80:03BA 2K 62 06 DB 06
FF80:03BF F6 06 65 20 01
FFB0:03C4 74 03
FFB0:03C6 B8 00 00
FF80:03€9 03 C0
FF80:03CB 8B D8
FF80:03CD 2K 8B 87 DC 06
FF80:03D2 FF DO
FF80:03D4 EB 07
FFB0:03D6 FE 0K 53 20
FFB0:03DA 75 01
FF80:030C CC

FFB0:03DD E5 80
FFB0:03DF F6 C4 80
FF80:0382 75 03
FF80:03E4 9 2C 00
FFB0:0387 F6 C4 40
FF80:03EA 75 03
FF80:038C  E9 59 00
FF80:03RF 6 06 64 20 01
FF80:03F4 74 08
FFB0:03F6 C6 06 69 20 01
FF80:03FB E9 6C FF

80 0K 06 20 02
F6 06 61 20 01
14 12

F6 06 64 20 01
1503

E9 27 ¥

6 06 69 20 01
K3 K2 FF

BC 00 21

F6 06 08 20 01
74 03

E3CO M

F6 06 64 20 01
75 34

LOCLA:

LOCLB:

LC1:

LOCLC:

LC1A:

LC1B:

LC1C:

LC2:

LC3:

TEST
J2
OR
JHP
OR
00T
HOV
RET

OR
TEST
J2
TEST
JKZ
JHP
L
J¥P
¥ov
TEST
JZ
JHP
TEST
JKZ
CALL
L]
IN
NOT
Cup
OV
JNZ
Hov
L)
MOV
BOUKD
TEST
Ji
HOY
ADD
HOV
OV
CALL
JHP
DEC
JNZ
INT
IN
TEST
JNZ
JHP
TEST
JNZ
JHP
TEST
Iz
L}
Jup

Page

LDIR,1 ; NEGATIVE?

DRVINC ;IF POSITIVE
AX,32 ;SET DOWN LIGHT
DRVIND

AX,64 ;ST UP LIGHT
P2PTA,AX ;SEND IT

EXTTMR, 25 ;INITIALIZE TIMER
SYSTEM,2 ;SET MANUAL FLAG
MANOYR, 1 ;MANUAL OVERRIDE?
LOCLB ;1F NOT

DRVATY, 1 ;DRIVE ACTIVE?
LOCLA ; 1¥ NOT OFF

BOSS

DRVO¥F, 1 ; SHUT DOWN

LOCAL

Sp,STCK ; SET STACK

FAULL, ;APEX 0F?

LCl ; IF APEX O
RSCHD ; IF APEX BROKE
DRVATV, | ;DRIVE ACTIVE?
LC1B ;IF ACTIVE

DSTOR ;GET DATA

DX, MODESW ;GET MODE SWITCH
AL, DX ;GET INRO

AL ;INVERT AL

AL, OFFH ;A = OFFR?
SCWIGN,0 ;ASSUME ON

LOCLC ;IF ON

SCWIGK, 1 ;ELSE TURK OFF
AH,0 ;SET AR=0

BELAG,0 ;SET BFLAG=0
AX,CS:MANRG ;MODE SWITCH IN RANGE?
BFLAG,1 ;00T OF BOUNDS?
LC1A ;I¥ IN RANGE

A% ; PROCESS=NORMAL
ALAX ;AL%2

BI,AX ;BX = INDEX
AX,CS:MANTBL(BX] ;GET ROUTINE

AX ;D0 ROUTINE

SHORT LCIC

BYTE PTR EXTTHR ;DEC SAFETY TIMER
LCIC ;1R OK

K| ;D0 TIMER THIS WAY
AX,P2PTA ;GET SWITCH STATUS
AH,128 ;DRIVE UP?

LC2 ;NOT DRIVE UP

LUP ;DRIVE UP

AH,64 ;DRIVE DOWN

LC3 ;NOT DRIVE DOWR
LDWN ;DRIVE DOWN
DRVATY,1 ;DRIVE ACTIVE?
LC4 ;IF NOT ACTIVE
DRVOFF,1 ;SEY DRIVE OFF
LOCAL

12



671
672
673
674
675
676
677
678
678
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
698
700
0l
702
703
104
105
106
707
708
708
110
11
712
113
114
715
116
m
118
719
120
121
722
123
724

126
21
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FF80:03FK
FF80:0401
FF80:0403
FF80:0406
FF80.0408
FF80:0408
FF80:040F
FF80:0410

FF80:0413
FF80:0413
FF80:0418
FFB0:041A
FFB0:041F
FFB0:0421
FF80:0426
FF80:0429
FF80:042F
FF80:0432
FF80:0435
FFB0:0438
FF80:043A
FF80:043D
FFB0:0440
FFB0:0445

FF80:0448
FF80:0448
FF80:044D
FFB0:044F
FF80:0454
FF80:0456
FF80:045B
FFB0: 045
FF80:0464
FF80: 0467
FF80: 0464
FF80:046D
FFB0: 046F
FF80:0472
FF80:0475
FF80:0474

FF80:047D
FF80:047D
FF80:0480

FF80:0483
FF80:0483
FF80:0486

FF80:0489

FF80:0489
FF80:048C

FFB0:048F
FFB0:048F

F6 C4 20
74 03
E3 58 FD
32 C0
B3 05 00
BF 64 20
F3 AR
K9 57 FF

F6 06 64 20 01
14 0F

F6 06 6A 20 02
75 05

€6 06 69 20 01
E9 41 FF

C7 06 00 20 00 F2
EB A4 00

A1 02 20

3D 00 F2

72 03

k8 2D ¥F

E8 DF 1D

80 OK 64 20 02
K8 22 ¥F

F6 06 6A 20 01
14 OF

F6 06 6A 20 04
15 08

C6 06 69 20 01
E3 0C FF

C7 06 00 20 00 0A
K8 6F 00

A1 02 20

3D 00 0A

73 03

E9 F8 KX

EB A2 D

80 0K 64 20 04
K9 ED FE

8 CA 01
E9 06 00

BB 00 08
k9 09 00

BB 00 00
B9 03 00

BB FF 07

LC4:

L.C5:

LUP:

LUP2:
LUPL:

LJP3:

EDWN:

LDWN2:
LDWN1:

LDWN3:

NORMIT:

NEGDA:

ZERDA:

POSDA:

TEST
A
JHP
I0R
MOV
HOV

Page

AR, 32 ;STILL IN LOCAL

LCh ;1F 1K LOCAL

RSCMD ;LEAVE IF NOT IN LOCAL
AL,AL ;CLEAR ALL DRIVE FLAGS

CX,0FFSET FLAGST+ENDFLG-DRVATV
DI,OFFSET DRVATV

REP 5105 BYTE PIR DRVATV

JHP

TEST
JZ
TEST
Nz
OV
JHP
HOV
CALL
L1
NP
JC
JHP
CALL
OR
JHP

TEST
92
TEST
JKZ
MOV
JHP
oV
CALL
MOV
CHP
JRC
JHP
CALL
OR
JHP

CALL

OV
J¥P

NOV
Jup

HOV

LOCAL

DRVATV, ;ALREADY RUNKING?
LUP1 ; TF NOT MOVING
DRVATV, 2 ;HOVING UP?

Lup2 ;ALREADY GOING OP
DRVOFF, 1 ;KILL DRIVE

LOCAL

WORD PTR POSCEC,HIGH  ;SET UPPER BOUNDARY
DSTOR ;GET DATA

AX,POSD ;GET CURRENT POSITION
AX,HIGH ;< DRIVE LIMITS

LUP3 ; 1F LESS

LOCAL

LOCTST ;SET UP DRIVE PARAMETERS
DRVATV,2

LOCAL

DRVATY, 1 ;ALREADY RUNNING?
LDWN1 ; TF ROT MOVING
DRVATV, 4 ;HOVING DOWN?

LDwK2 ;ALREADY GOING DOWN
DRVOFF, 1 ;KILL DRIVE

LOCAL

WORD PTR POSCEC, LOW ;SET LOWER BOUNDARY
DSTOR ;GET DATA

AX,POSD ;GET CURRENT POSITION
AX,LOW ;> DRIVE LIMITS

LDWR3 ; IF LESS

LOCAL

10CT5T ;ST UP DRIVE PARAMETERS
DRVATV, 4 ;SKT DOWN FLAG

LOCAL

BREOFF ;TURK OFF BRAIE

ZERDA ;LERO D/A

BX,800H ; SET -10V

SETDA

B1,0 ;98T OV

SETDA

BX,TFHH ;SET +10V

13



128
729
130
131
132
13
134
735
736
131
138
739
140
741
742
743
744
145
746
147
748
749
750
751
152
753
154
(£
756
751
738
759
760
761
162
763
164
765
166
767
768
769
770
m
112
113
174
178
116
m
118
118
180
81
182
183
784
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FF80:0492
FF80:0492
FF80:0494
FFB0:0497
FFB0:0498
FFB0:0498
FF80: 0498
FFB0:049F

FF80:04A0
FF80:04A2
FF80:0445
FF80:04A8

FFB0:04A8
FF80:04AC
FFB0:04AF
FF80:04B2

FF80:04B4
F¥80:04B6
F¥80:04B9

FF80:04BC
F¥80:04C1
FF80:04C3
FF80:04C6
FF80:04C7
FF80:04C8
FF80:04CD
FF80:04CF
FF80:04D2
FF80:04D5

FF80:04D6
FF80:04D6
FF80:04D8
FF80:04DB
FF80:040C
FF80:04DF
FF80:04K2
FF80:04K2
FF80:04K3
F¥B0:04E5
FFB0: 0487
FF80:04E9
FF80: 04KB
FF80:04F0
FF80:04F3
FFB0:04F3
FF80:04F8
FF80:04F9
FFB0: 04FA
FF80:04FC
FFB0: 04FF
FF80:0502
F¥80:0503

E5 00

25 00 FO
0B C3

K7 00

BA 96 01
KK

03

E5 80
25 ¥8 F¥
0D 03 00
kB 12

£5 80
25 F8 FF
0D 04 00
EB 08

k5 80
25 ¥8 FF
0D 02 00

6 06 64 20 00
K7 80

BA 94 01

KX

FB

F6 06 64 20 01
419

Al 46 20

A3 28 20

03

32 C0

BA 80 01
K

83 C2 02
B9 0C 00

KC

24 C0

3C 80

74 0A

BRn

80 OF 08 20 01
E3 €9 00

80 26 08 20 FE
4

ED

8B D8

C1 E3 02

83 C2 02

KD

C0 C4 02

SETDA:

NEGAD:

TERAD:

POSAD:

READAD:

READAL:

DSTOR:

DSTORL:

DSTORZ:

JHP

IN
AND
OR
JHP

IN
ARD
O0R

MOV
0uT
OV
001
511
TEST
Ji
HOV
HOV
RE?

X0R
MOV
0uT
ADD
MOV

IR
AKD
CHp
JZ
Loop
OR
JHP

ARD
DEC
IK

HOV
SHL
ADD
IN

ROL

Page

AX,P1PTA ;GET CURRENT STATUS
AX, 0FO00H ;JUST STATUS
A%, BX ; MERGE
PIPTA,AX ; SEND IT
DX, LTCHDA ;NOW LATCH IT IN
DX, AL
AX,P2PTA ;GET PORT 2
AX,OFFF8H ;STRIP OLD A/D REQ
A%,3 ; REQUEST -10V
SHORT READAD
AX,P2PTA ;GET PORT 2
AX,0FFF8H ;STRIP OLD A/D REQ
A4 ; REQUEST 0V
SHORT READAD
AX,P2PTA ;GET PORT 2
AX, OFFF8H ;STRIP OLD A/D REQ
AX,2 ; REQUEST +10V
ADFLAG, 0 ;RESET FLAG
P2PTA,AX
DX, STCKV ;START CONVERSION
DX, AL

;ENABLE INTERRUPTS
ADFLAG, 1 ;ANALOG READY?
READAL ; IF NOT
AX,ADVAL ;GET CURREKT VELOCITY
VEL1,AX ; SAVE VELOCITY
AL, AL
DX, APEXRQ ;GET APEX DATA
DX, AL
1,2 ;POINT T0 APRIRS
Cx,12 ;12 TRIALS
AL,DX ;SEE IF DATA READY
AL, 0COH ;STRIP DATA
AL,80H ;LOOK FOR PATTERN
DSTOR2 ; IF READY
DSTOR1 ;1F KOT
FAOLL, 1 ;SET APEX DEAD
DSTOR6 ;SKIP APEX GATHERING
FAULL, OFEH ;SBT APEX OK
DX
ALDX ;GET POSITION
BX,AX ;PUT INTO BX
BI,2 ;GET RID OF RESPONSE BITS
01,2 ;POINT T0 NEXT SECTION
AX,DX ;GET NEXT INFO

AH,2 ;GET FINAL POSITION

14



785
786
187
788
789
790
791
192
793
794
795
796
791
798
798
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
16
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
831
838
839
840
841
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FF80:0506
FF80:0509
FF80:0508
FF80:050F
FF80:0512
F¥B0:0514
FFB0:0518
FF80:051B
FF80:0520
FF80:0520
FF80:0523
FF80:0524
FF80:0526
FF80:0529
FF80:052C
FF80:052F
FF80:0532
FF80:0533
FF80:0536
FF80:0539
FF80:053D
FF80:053F
FF80:0542
FF80:0543
FF80:0545
FF80:054A
FF80:054C
FF80: 0548
FF80:0553
FF80:0556
FF80:0558
FF80:055D
FF80:055F
FF80: 0564
FF80:0568
FF80:0564
FF80:056E
FF80: 0572
FF80:0576
FF80:057C
FF80:0580
FFB0:0682
FF80:0585
FF80: 0587
FF80:0584
FF80:058C
FF80:058F
FF80:0591
FF80:0595
FF80:0587
FF80:059C
FF80:05A1
FF80:0544
FFB0:05A4
FF80:05A6
FF80:05A8
FF80:05AD

80 K4 03

0a DC

89 1E 02 20

A1 00 20

2B C3

(6 06 6D 20 00
13 05

6 06 6D 20 01

A3 04 20

D

8A 8

C1 k8 02

25 F¥ OF

3 14 20

83 €2 02

D

C1 k8 02

0 CF 02

81 X3 00 CO
0B D8

83 €2 02

EC

24 3F

80 26 06 20 FB
A8 10

74 05

80 0K 06 20 04
A2 58 20

80 26 58 20 20
24 OF

D0 E0

80 26 08 20 Kl
08 06 08 20
88 D3

81 CB OF 00

81 K2 OF 00

01 16 54 20

81 26 5K 20 3F 00

FE 06 54 20

87 D3

83 ¥B 03

7K 35

83 EB 04

8B CB

83 C1 01

D1 B3

89 97 0K 20

D1 E3

C6 06 65 20 00
2K 62 97 A4 06
B8 00 80

D1 CO
E2 ¥C
F6 06 65 20 01
75 09

DST02A:

DSTOR3:

DSTOR4:

AND
OR

MOV
MOV
SUB
L
JRC
KOV

L
N

HOV
SHR
AND
OV
ADD
IN

SHR
ROR
AND

ADD
IN
AKD
ARD
TEST
J2
0R
OV
ARD
AKD
SHL
AKD
0R
MoV
0R
AND
ADD
AND
IKC
XCHG
CHP
JLX
SUB
HOV
ADD
SHL
HOV
SHL
NOV
BODND
Hov

ROL

TEST
JNZ

AH,03
BL, AR
POSD, BX
AX,POSCEC
AX,BX
DIR,0
DST02A
DIR,1

ERROR, AX
AL DX
BH, AL
AL
AX,OFFFH
VEL,AX
M,2
AX, DX
1x,2

BH, 2
BX,0C000H
BX,AX
I%,2
AL, DX

AL, 3FH
SYSTEM, OFBH
AL,16
DSTOR3
SYSTEN, 4
PHASEA, AL
PHASEA, 32
AL, OFH
ALl
FAULL, 018
FAULL, AL
DX,BX
BX,0FH
DX, 0000FH
RANDOM, DX

WORD PTR RAKDOM, 3FH

RANDOM

DX,BX

B%,3

DSTORE

BX,4

C1,BX

1,1

BI,1
ANADT(BX],DX
Bi,1

BFLAG, 0

DX, C5:ANATAB{BX]
AX, 80000

ALl

DSTOR4
BFLAG, 1
DSTORS

;PREPARE T0 MERGE

;MERGE BITS
;SAVE POSITION

;GET ERROR
;ASSUME POSITIVE
; TF POSITIVE

; SET NEGATIVE

;STORE IT HERE
;GET VELOCITY

;SAVE PARTIAL DATA

;STRIP UPPER NYBBLE

; SAVE VELOCITY

;POINT T0 ANALOGS

;GET DATA

;SHIFT INT0 POSITION

;SHIFT PARTIAL
;PREPAR 10 MERGE

Page

;5AVE FOR FURTHER PROCESSING

;POINT TO DISCRETE INFO

;GET DATA
;ONLY DISCRETES

;ASSUNE BRAKE NOT RELEASED

;SKE IF BRAXE IS RELEASED

;SET BRAKE RELEASK
;LOAD CURRENT SCREW LEVEL

;HASK 1T
;SET LINMIT INFO

;CLEAR LIMIT FAOULTS

;SAVE TABLE

;MAEE IT LIKE STANDARD ANALOG

;DEVELOP TABLE ADDRESS
; DEVELOP RANDOM NUMBER

;SAVE ARALOG POINTER IN C
;PLUS 1 FOR BIT PLACEMENT

;SAVE ANALOG DATA
;NOW FOR BOUND CHECK

;BOUND FLAG - OF

;CHECK ANALOG BOUNDS

;ASSUME FAIL
;PLACE FLAG BIT

;BOUND 0K?
;IF BAD

15



842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
668
869
870
871
872
873
874
875
876
871
878
879
880
881
882
883
884
885
886
887
888
889
890
831
892
893
894
895
896
897
898
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FF80:05AF
FF80:05B1
FF80:05BS
FF80:05B8
FF80: 0588
FF80:05BC
FFB0:05BC
FF80:05BE
FF80:05C1
FF80:05C6
FF80:05C8
FF80:05CB
FF80:05CB
FF80:05CF
FF80:05D3
FF80:05D5
FF80:05D8
FFB0:0508
FF80:05DC
FF80:05K0
FF80:05K2
FF80: 05ES
FF80:05E5
FF80: 057
FFB0: 05EA
FF80:05EB
FF80:05ED
FF80:05F0
FFB0:05F6
FFB0:05F8
FF80:05FB
FF80:05FE
FF80:0602

F¥80:0603
FF80:0603
FF80:0605
FF80:0608
FF80:060A
FF80:060D
FF80:0610
FF80:0612
FF80:0615
FF80:0617

FF80:0618
FF80:0618
FF80:061A
FF80:061D
FF80:061F
F¥80:0624
F¥80:0627
FF80:062A
FFB0:062F
FFB0:0631
FF80:0636
FF80:0638

F7 D0
21 06 0C 20
K9 04 00

09 06 0C 20

£S5 80

25 6F FE

F6 06 06 20 04
74 03

0D 10 00

8B 1E 08 20
81 K3 06 00
74 03

0D 80 00

8B 1E 08 20
81 E3 18 00
74 03

0D 00 01

E7 80

BA 97 01

EC

6 DO

A2 08 20

81 26 08 20 ¥F K7
E5 80

25 00 18

80 F4 10

03 06 08 20
(3

E5 00
0D 00 20
E7 00

B3 01 00
k8 63 00
E5 00

25 F¥ DF
ET 00

3

E5 00

0D 00 40

E7 00

6 06 67 20 00
K8 3K 00

E8 AC FE

F6 06 06 20 04
75 10

F6 06 67 20 01
T4 EF

81 OE 08 20 00 01

DSTORS:
DSTORS:

DSTORT:

DSTORS:

DSTORI:

BDS3RS:

BREON:

BREON1:

NOT
AND
JHP

0R

IN
AKD
TEST
JZ
0R

L1
AND
Jz
OR

OV
AND
3z
OR

00t
¥V
IN

0T
MOV
AKD
IN

AKD
I0R
0R

RET

IN
0R
00T
L)
CALL
IN
ARD
00T
RE?

Page
AX ;9ET O
ANAFL,AX ;STRIP BAD ANALOG FLAG
DSTOR6
ANARL, A ;SET BAD ANALOG FLAG
AX,P2PTA ;GET LED STATUS
AX,0FE6FH ;KILL ALL LIGHTS
SYSTEN, 4 ;15 BRAKE RELEASED?
DSTOR? ;IF NOT
AL, 16 ;SET BRAKE LED ON
BX,FAUL] ;NOW DO DOWN LINIT
BX,6
DSTORS ;IF SET LIGHT LED
AX,128 ;SET DOWN LIMIT LED OK
BX, FAULL ;NOW DO UP LIMIT
BX,24
DSTORY ;IF SET LIGHY LED
A%, 256 ;SET UP LIMIT LED ON
P2PTA,AX
DX,BDERL! ;GET IDD STUFF
AL,DX
AL
PAULZ2, AL ;SAVE IN FAUL2
WORD PTR FAULL,OK7FFH  ;STRIP 00T FAOLIS
AX,P2PTA ;GET E-STOP, DRIVE LOCKOUT
AX, 18004 ;STRIP JUNK
AR, 10H ; INVERT DRIVE LOCEQUT

WORD PTR FAUL1,AX ; MERGE

AX,P1PTA ;GET CONTROL PORT
AX, 20008 ;D0 RESET

P1PTA,AX

1,1 ;DELAY 1 SEC

DELAY

AL PIPTA ;GET CONTOL PORT AGAIN
AX, ODFFFH ;KILL RESET
PIPTA,AX

AX,PIPTA ;GET CONTROL PORT
AX, 40008 ;RELEASE THE BRAKE
PIPTA,AX ;00 IT

TFLAGL, 0 ;SBT TIMER FLAG = OF
SEC1 ;1 SKC

DSTOR ;GET UPDATE

SYSTRM, 4 ;BRAKE FREE?

BREON2 ;IF FREE CONTINUE
TFLAGE, 1 ; TIMED 00T?

BREOK1 ; IF K0T

WORD PTR FAUL1,256 ;SET BRAKE FAULT

16



899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
921
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
941
948
949
950
951
952
953
954
955

Wed Sep 19 1990 14:35

FF80: 0638
FF80:0641
FF80:0641
FF80:0647

FFB0:064A
FF80:064A
FF80:064C
FF80:064F
FF80:0651
FF80:0656
FF80:0659
FF80:065C
FF80:0661
FF80:0663
FF80:0668
FF80:0664
FF80:0670

FFB0:0673
F¥80:0676
F¥80:0678
FF80:0680
FF80:0682
FF80:0684

FF80:0685
FF80:0685
FF80:0688
FF80:068B
FFB80:068C
FF80:066F
FF80:0692
FF80:0693

FF80:0694
FF80:0694
FF80:0697
FF80:069A
FF80:069D
FF80: 069K
FFB0: 06A1
FF80:0643
FF80:06A4

FF80:06A4
FF80:06A6
FF80:06A8
FFB0:06AA
FF80:06AC
FF80:06AR
FFB0:06B0
FF80:06B2
FF80:06B4

E9 1D FB

81 26 08 20 FF FE
E9 44 00

K5 00

25 FF BF

K7 00

C6 06 67 20 00
E8 2C 00

K8 7A FX

F6 06 06 20 04
14 31

F6 06 67 20 01
14 E¥

81 0K 08 20 00 01
K9 EB FA

KB OF 00

6 06 67 20 00
6 06 67 20 01
4K

YR Y/

a3

BA 5K FF
B8 09 EO
k¥
BA 66 FF
B8 01 CO
EF
03

BE 00 00
BA 50 FF
B9 0C 00
6F

83 €2 02
E2 FA

03

0080
FFTF
0080
FFTF
0080
FFTR
0080
FFT¥
0080

JHP
BREONZ:

AKD

JHP

BREOFF:
IN
AKD
00T
L
CALL

BREOF1: CALL
TEST
Ji
TEST
Iz
0R
JHP

DELAY: CALL

DELAL: MOV

DELAZ: TEST
JZ
LooP
RET

SECL:
MoV
¥V
0vt
LU}
L)
001
RET

THROFF:

HOV
OV
0V
0UTSW
ADD
LooP
RE?

TSET:

RSCHD

WORD PTR FAUL1,OFEFFH

THROFF

AX,P1PTA
AX, OBFFFH
P1PTA,AX
TFLAG1,0
SEC1
DSTOR
SYSTEN, 4
TNROFF
TFLAGL, 1
BREOF1
WORD PTR FAULI,256
RSCHD

SEC1
TFLAGL, 0
TFLAGL, 1
DELA2
DELAL

DX, T1MODE
AX, 0E009H
DI, AX
DX, T2M0DE
AX,0C001H
DL, AX

SI,0FFSET TSETOP
DX, T0C0UT
1,12

DX,2
TSET

; TABLES FOR BOUND CHECKS

ANATAB: .WORD
.¥ORD
.NORD
.NORD
.NORD
.NORD
.WORD
.NORD
.NORD

8000H
TFFFH
80008
TEFFH
8000H
TERFH
8000H
TFFFH
8oood

Page

;RESET COMMAND

;CLEAR BRAKE FAULT
;ST0P TIMER

;GRT CONTROL PORT
;ENGAGE THE BRAKE
;D0 IT

;SET TIMER FLAG - OK
;1 SEC

;GET UPDATE
;BRAKE FREE?

;TP FREE CONTINUE
; TINED 0UT?

;IF ¥OT

;SET BRAEE FAULI
;BESET COMMAND

;START TIMER FOR 1 SKCOND
;RESET TFLAG
;TINE 00T?

;WAIT
;UNTIL TIME HAS PASSED

;ENABLE TIMER1 FIRST

;NOW TIMER2

;POINT TO TABLK
;POINT T0 SOURCE POINTER

;GND1
; GND2
;GKD3
;FOCUS VELOCITY

;415Y/2

17
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956  FFB0:06B6 FETF WORD  TFFHH

957  FF80:06B8 0080 .WORD  8000H ;-15V/2

958  FFB0:06BA  FFTF .NORD  TFFFH

959  FF80:06BC 0080 .WORD  8000H ;497

960 FFB0:06BE FFTF .WORD  TFF¥FH

961  FF80:06C0O 0080 .WORD  8000H ;+10V

962  FF¥B0:06C2 FFTF JNORD  TFFFH

963  FFB0:06C4 0080 .NORD  8000H ;GKD

964 FFB0:06C6 FFTF .WORD  TFFFH

965 FF80:06C8 0080 .NORD  8000H ;-10V

966 FF80:06CA  FFTF .WORD  TFFFH

967  FF80:06CC 0080 .WORD  8000H ;MOUNT TEMP 2

968  FF80:06CE FFIF .WORD  TFFFH

969  FF80:06D0 0080 WORD  8000H ;BIN TEMP

970  FF80:06D2  FFTF .NORD  TFFFH

971

972  FFB0:06D4 CLSETAB:

973  FFB0:06D4  B4FF .NORD  OFFF4R ;12 COUNTS BEFORE WE MOVE
974 FFB0:06D6  0C00 .NORD  0000CH

978

876  FFB0:06D8 MANRG:

877 FF80:06D8 0000 NORD 0 ;HODES 0 - 4 ACTIVE
978  FFB0:08DA 0700 JORD T

879

980 ; MODE SWITCH ENTRY CONTROL

981

882  FF80:06DC MANTBL:

983  FFB0:06DC  7D04 .WORD  NORMIT

984 FFB0:06DE 1806 .WORD  BREOK

985 FFB0:06E0 8304 .WORD  NEGDA

986 FFB0:06E2 8904 .WORD  ZERDA

987 FFB0:06R4 8F04 .¥ORD  POSDA

988  FFB0:06E6  A004 .NORD  NEGAD

989 FFB0:06E8  AAO4 .NORD  ZERAD

990 FFB0:06EA B404 .NORD  POSAD

991

992

983  FFB0:07F0 0RG 0TROH

994

998 ;THIS AREA IS RESERVED FOR RESET PARAMETERS. CANNOT BE LARGER THEN 16 BYTES
996

997 FFB0:07TF0  BA A0 FF MOV DX, UMCS ;MARE UPPER MEMORY 2K BLOCK
998 FF80:07F3 BB BD F¥ L] AX,UMBS

999  FFB0:07F6 EF 00T DX,AX

1000  FFB0:0TF7 A 00 00 80 FF JHP FAR INITAL ;ENTER INTO LOWER KPROM SECTION
1001

1002  FFB0:0TFC END

Lines Asseabled : 1002 Assesbly Errors : 0



OO ~3 CN N o O BN =

COBD = O WA ~Q NN i COBD DLW -~ e COMDI P €U D I CND LN B €O DD e OO

Tue Sep 18 1990 13:13

Page I

2500 A.D. 80186 Cross Asseebler - Version 4.00g

Input Filename

Output Filename :

0000:FF22
0000:FF24
0000:FF26
0000:FF28
0000:FF2A
0000:FF2C
0000:FF2E
0000:FF30
0000:FF32
0000:FF34
0000:FF36
0000:F¥38

: REINT.ase

REINT.obj

LIST OK

INTERRUPT SECTION FOR ROTATION AXIS FOR VLBA ANTENNAS
¥RITTEN BY: WAYNE M. ROSKI
LAST REVISION: NOVEMBER 29, 1989

THINGS TO DO AND GENERAL NOTES:

1. THIS SECTION OF CODE WILL BE THE INTERRUPT
ROUTINES AND SHALL EXCLUDE THE MAIN RUNNING ROUTINES
WHICH SHALL BE IN THE OTHER EPRON.

2. ROTATION AXIS SHOULD LOOK SIMULAR TO FOCUS AT
PRESENT.

3. THIS VERSION UPDATES TO THE NEW F/R CONTROLLER MODULE.

“v e e e v e e wr ae wr e e

ASSUME  CS:CODE, DS:DSEG
.QUTPUT 25004D

.OPTIONS H

LIST OFF

; 80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE

; 80188  INTERRUPT CONTROL / STATUS REGISTARS

EOI:  .EQUAL OFF22H ;END OF INTERRUPT REGISTAR

POLL:  .EQUAL OFF24H ; INTERRUPT POLL REGISTAR

POLLS: .EQUAL OFF26H ; INTERRUPT POLL STATUS REGISTAR
MASK:  .EQUAL OFF28H ; INTERRUPT MASK REGISTAR

PHASK: .EQUAL OFF2AH ; INTERRUPT PRIORITY MASK REGISTAR
ISR:  .EQUAL OFF2CH ; INTERRUPT IN SERVICE REGISTAR
IRR:  .EQUAL OFF2EH ; INTERRUPT REQUEST REGISTAR

ICSR:  .EQUAL OFF3(H ; INTERRUPT CONTROL STATUS REGISTAR
ITCR:  .EQUAL OFF32H ; INTERRUPT TIMER CONTROL REGISTAR
IDOCR: .EQUAL OFF34H ; INTERRUPT DMA 0 CONTROL REGISTAR
IDICR: .EQUAL OFF36H ; INTERRUPT DMA 1 CONTROL REGISTAR

INTOCR: .EQUAL OFF38H ;INT 0 CONTROL REGISTAR
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0000:FF3A
0000:FF3C
0000:FF3K

0000:FF50
0000:¥¥52
0000:FFH4
0000:FF56
0000 FFo8
0000: FFoA
0000 FFSC
0000:FFSK
0000:FF60
0000: FF62
0000 FF66

0000:FFAO
0000:FFA2
0000:¥FA4
0000:FFA6

0000:¥FA8

0000:FFCO
0000: FFC2
0000:FFC4
0000 FFC6
0000: FFC8
0000: FFCA
0000:FFDO
0000: FFD2
0000:FFD4
0000 F¥D6
0000:FFD8
0000:¥¥DA

0000 FFFE

INTICR: .EQUAL OFF3AH
INT2CR: .EQUAL OFF3CH
INTICR: .EQUAL OFF3EH

; 80188 TIMER CONTROL REGISTARS

TOCOUT:
TOMAXA:
TOMAXB:
TOMODE:
T1C0UT:
TIMATA:
TIMAXB:
T1MODE:
T2C0UT:
T2MAXA:
T2MODE:

.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.EQUAL

OFFS0H
OFF52H
OFF54H
OFF56H
OFF56H
OFFSAH
OFF5CH
OFFSEH
OFF60H
OFF62H
OFF66H

Page 2

;INT 1 CONTROL REGISTAR
;INT 2 CONTROL REGISTAR
;INT 3 CONTROL REGISTAR

;TIMER 0 COUNT REGISTAR

;TIMER 0 MAXIMOM COUNT A REGISTAR
;TIMER 0 MAXINUM COUNT B REGISTAR
;TIMER 0 MODE REGISTAR

;TIMER 1 COUNT REGISTAR

;TIMER 1 MAXINUK COUNT A REGISTAR
;TIMER 1 MAXINUX COUNT B REGISTAR
;TIMER 1 MODE REGISTAR

;TIMER 2 COUNT REGISTAR

;TIMER 2 MAXINUM COUNT A REGISTAR
;TIMER 2 MODE REGISTAR

; 80188 CHIP SELECT CONTROL REGISTARS

UNCS:
LNCS:
PACS:
L

MPCS:

.EQUAL
.EQUAL
.KQUAL
.EQUAL
.EQUAL

OFFAOH
OFFAZH
OFFA4H
OFFAGH

OFFASH

;80188 INTERNAL UPPER MEMORY CHIP
;OBLECT CONTROL BLOCE REGISTAR
;80188 INTERNAL LOWER MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR
;80188 INTERNAL PERIPHERAL CHIP
;SELECT CONTROL BLOCE REGISTAR
;80188 INTERNAL MIDDLE MEMORY
;START ADDRESS REGISTAR

;80188 INTERNAL MIDDLE MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR

; 80188 DMA CHANNEL CONTROL REGISTARS

DOSPL:
DOSPH:
DODPL:
DODPH:
DOTC:
DOMODE: .
D1SPL:
D1SPN:
D1DPL:
D1DPH:
DITC:
DINODE: .

.EQUAL
.EQUAL
.EQUAL
-EQUAL
.EQUAL

EQUAL

.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL

EQUAL

OFFCOH
OFFCZH
OFFC4H
OFFC6H
OFFCBH
OFFCAH
OFFDOH
OFFD2H
OFFD4H
OFFD6H
0FFDBH
OFFDAH

;DMA 0 SOURCE POINTER LSB REGISTAR

;DMA 0 SOURCE POINTER MSB REGISTAR

;DMA 0 DESTINATION POINTER LSB REGISTAR
;DA 0 DESTINATION POINTER ¥SB REGISTAR
;DMA O TRANSFER COUNT REGISTAR

;DMA O MODE REGISTAR

;DMA 1 SOURCE POINTER LSB REGISTAR

;DMA 1 SOURCE POINTER MSB REGISTAR

;DA 1 DESTINATION POINTER LSB REGISTAR
;DA 1 DESTINATION POINTER MSB REGISTAR
;DA 1 TRANSFER COUNT RRGISTAR

;DMA 1 MODE REGISTAR

; 80188 INTERRAL I/0 RELOCATION REGISTAR

RELOC: .EQUAL OFFFEH

;1/0 RELOCATION REGISTAR

; 80188 INITIAL VALUES FOR INTERRAL REGISTARS



101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
11
118
119
120
121
122
123
124
125
126
121
128
129
130
131
132
133
134
135
136
137
138
139
149
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

Tue Sep 18 1990 13:13

0000:0000

0000:2000

0000:007D
0000:81BD
0000:03FD
0000:003D
0000:FFBD

0000:0000
0000:0001
0000:0002
0000:0003
0000:0080
0000:0081
0000:0082
0000:0083
0000:0100
0000:0101
0000:0102
0000:0103
0000:0104
0000:0105
0000:0180
0000:0182
0000:0182
0000:0181
0000:0184
0000:0183
0000:0186
0000:0185
0000:0187
0000:0188
0000:018C
0000:018D
0000:018K
0000:018F
0000:0190
0000:0191
0000:0192
0000:0183
0000:0194
0000:0195
0000:0196
0000:0197
0000:0198

0000:2000

[ MBS:
MMBS:
MMST:
PST:
UMBS:

P1PTA:
P1PIB:

P1PTAD:
P1PTBD:

P2PTA:
P2PTB:

P2PTAD:
P2PTED:

RANTC:

RAMPTA:
RAMPTB:
RANPTC:
RAMTLO:
RAMTHI:
APEXRQ:
APEIRS:

POSH:
POSL:
VELN:
VELL:
ANAH:
ANAL:
DISCR:

RELADD:

COMML:
COMMN:

DEVACK:

MONL:
HOKX:
ADL:
ADH:
SEMCT:
STCNV:

MODESH:
LTCHDA:
BDERLL:
BDERN1:

DSKG:

MEMST:

.EQUAL
- EQUAL
.EQUAL
.EQUAL
.EQUAL

007DH
81BDH
03FDH
003DH
OFFBDH

Page 3

; LOWER MEMORY BLOCK SIZE = 2
;MIDDLE MEMORY BLOCE SIZE - 8K
;MIDDLE MEMORY START POSITION - 8K
;PERIPHERAL START ADDRESS = 0
;UPPER MEMORY BLOCK SIZE - 2K

EXTERNAL PORTS FOR CONTROLLING THE ROTATION AXIS

.KQUAL
.EQUAL
.BQUAL
.KQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL
.KQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
EQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.EQUAL
.EQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL

SEGMENT

0

1

2

3

128
129
130
131
256
257
258
258
260
261
364
386
386
385
388
387
380
389
381
395
396
397
398
398
400
401
402
403
404
405
406
407
406

DATA STORAGE

ORG
.KQUAL

20004
$

;PROM 1 PORT A

;PROM 1 PORT B

;PROM 1 PORT A DIRRCTION
;PROM 1 PORT B DIRECTION
;PRON 2 PORT A

;PROM 2 PORT B

;PROM 2 PORT A DIRECTION
;PROM 2 PORT B DIRECTION
;RAM TIMER AND CONTROL
;RAM PORT A

;RAN PORT B

;RA PORT €

;RAN TIMER LOW

;RAN TIMER HIGH

;APEX REQ

;APEX RESPONSE

;POSITION MSB

;POSITION LSB

;VELOCITY MSB

;VELOCITY LSB

;ANALOGS MSB

;ANALOGS LSB

;FOC DISCRETES

;GET RELATIVE ADDRESS
;CONTROL VALUE LSB
;CONTROL VALUE MSB
;DEVICE ACKNOWLEDGE
;HONITOR DATA MSB
;MONITOR DATA LSB

;READ A/D LSB

;READ A/D MSB

; SELECT MOTOR CURRENT/TORQUE
;START A/D CONVERT

;READ MODE SWITCH

;LATCH DRIVE D/A

;BDS3 ERROR LSB #1

;BDS3 ERROR MSB #1



156
159
160
161
162
163
164
165
166
167
168
169
170
11
172
173
14
175
176
1
178
179
180
181
182
183
184
185
186
187
168
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Tue Sep 18 1980 13:13

0000:2000
0000:2002
0000:2004
0000:2006
0000:2008
0000:2004
0000:200C

0000:2008
0000:2010
0000:2012
0000:2014
0000:2016
0000:2018
0000:201A
0000:201C
0000:2015
0000:2020
0000:2022
0000:2024

0000:2026
0000:2028
0000:2024
0000:202C
0000:202K
0000:2030
0000:2032
0000:2034
0000:2036
0000:2038
0000:203A
0000:203C
0000:2038

0000:2040
0000:2041
0000:2042
0000:2043
0000:2044
0000:2046
0000:2048
0000:2049
0000:2048
0000:204D
0000:204F
0000:2050

0000:200F

1

POSCEC:

POSD:
KRROR:

SYSTEM:

FAULL:
FAULZ:
ANAFL:

ARADT:

GND1:
GNDZ:
GKD3:
VEL:
V15P:
V15K:
V5:
V10P:

NTEMPI

V10K:

NTEMPZ:

BTEMP:

SERVER:

VELL:
122:
123:
124:
125:
126:
127:
128:
129:
X30:
131
132:

b

RAC:

CONL:
CONM:
ACKF:

CONTHP:

ADVAL:
SPEED:

BREAK1:
BREAEZ:
POSDOD:
EXTTMR:
RANDOM:

.BLEB
.BLKB
.BLEB
.BLKB
.BLKB
.BLEB
.BLKB

.EQUAL

.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLEB

.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLEB
.BLEB
.BLKB

.BLEB
.BLEB
.BLKB
.BLEB
.BLEB
.BLXB
.BLEB
.BLKB
.BLEB
.BLEB
.BLEB
.BLEB

FLAGS

HONITOR STORAGE

[ N B AT S B N I - o )

<

[T R R S R SR G G GG S T S

O DD DD B BB DD DB DD NN

TEMPORARY STORAGE

B BB DD = BN DD et et A

Page

;POSITION COMMAND ECHO
;CURRENT POSITION DATA
; POSCKC-POSD

;SYSTEM PARAMETERS
;FAULT BITS SET !

; FAULT BITS SET 2
;ANALOG FAULT FLAGS

;ANALOG STORAGE IS HERE

;GKD

; G¥D

;GND
;ROTATION VELOCITY
;+15V/2
;-15V/2

;457

410V

;MOUNT TEMP 1
;-10V

;MOUKT TEMP 2
;BIN TEMP

; SERIAL/VERSION

;RELATIVE CONTROL ADDRESS
;CONTROL VALUE LSB
;CONTROL VALUE ¥SB

; ACKNOWLEDGE FLAG

; TENPORARY COMMAND STORAGE
;A/D TEMPORARY STORAGE
;RAMP LEVEL

;RAMP UP BREAL POINT
;RAMP DOWN BREAE POINT
;0LD POSITION

;EXTERNAL SAFETY TIMER
;RANDOM NUMBER STORAGE



215
216
217
218
219
220
21
272
223
224
25
26
227
228
229
230
231
23
233
234
235
236
237
238
239
240
241
242
243
244
245
246
U7
248
249
250
251
252
253
254
255
256
27
258
259
260
21
22
23
264
25
266
27
28
269
270
21

Tue Sep 18 1990 13:13

0000:2052
0000:2053
0000:2054
0000:2055
00002056
0000:2057
0000:2058
0000:2089
0000:2054
0000:2058
0000:205C
0000:205D
0000:2058
0000:205F
0000:2060
0000:2062
0000:2063

0000:0000

0000:0000
0000:0004
0000:0008
0000:000C
0000:0010
0000:0014
0000:0018
0000:001C
0000:0020
0000:0024
0000:0028
0000:002C
0000:0030

0000:2052

0000:6012

0000:2100
0000:A766
0000:00E8
0000:001C
0000:8400
0000:7200

0000 0000
0000 0000
5000 0000
B001 0000
0000 0000
9000 0000
0000 0000
0000 0000
0000 0000
0000 0000
AROO 0000
0000 0000
8101 0000

FLAGST:

RESCMD:
NAPATV:
NAPREQ:
DRVREQ:
MAROVR:
BDSRST
DRVORE:
ADFLAG:
BFLAG:
TFLAGO:
TFLAGY:
TFLAG2:
DRVOFF:
DRVATV:
RANPOS:
DIR:
LDIR:

ERDFLG:

STCK:
DOVAL:
MASKV:
CONRAM:
LOW:
HIGH:

TYPEO:
TYPEL:
TYPE2:
TYPE3:
TYPE4:
TYPRS:
TYPEG:
TYPRT:
TYPES:
TYPES:
TYPE1O:
TYPRiL:
TYPR12:

.EQUAL

.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB

.EQUAL  §-FLAGST

EXDS

PROGRAM EQUATES

.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL

LIST ON

EXTERNAL REFERENCES

$

e e BN e et b et et e bt b bA b peh et bt

2100H
0A766H
00K8H
28

00AOOH .XOR. 800OH
0F200H .XOR. 8000

Page

;STACK LOCATION

;DMA O CONTROL VALUE

;DMA 0, INTO, TIMER ENABLE
;77 REV/SEC CONVERGE LEVEL
; LOW VALUR

;HIGH VALUE

GLOBAL DSETUP, TSETUP, TSET!, CLSETAB
EXTERNAL

0RG

.LONG
.LOKG
.LOKG
.LOKG
.LOKG
.LONG
.LOKG
.LONG
.LOKG
.LOKG
.LONG
.LOKG
.LONG

0000d

INITAL
INITAL
NI
THR2
INITAL
BOOKD
INITAL
INITAL
INITAL
INITAL
DMAO
INITAL
INTO

INITAL:FAR, RSCMD:FAR

;DIVIDE ERROR EXCEPTION
;SINGLE STEP EXCEPTION
; NMI

;BREAEPOINT INTERRUPT
;INTO BXCEPTION

;ARRAY BOUND EXCEPTION
;UNUSED OPCODE RXCEPTION
;ESC OPCODE EXCEPTION
;TIMER 0 INTERRUPT

; RESERVED

; DHA 0

;DMA 1

;INT 0 INTERRUPT

5



212
213
214
25
276
217
278
279
280
261
262
23
284
285
286
287
268
2689
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
33
314
315
316
317
318
319
320
31
322
323
304
325
326
31
328

Tue Sep 18 1930 13:13

0000:0034
0000:0038
0000:003C
0000:0040
0000:0044
0000:0048
0000:004C

0000:0050
0000:0050
0000:0050
0000:0051
0000:0052
0000:0053
0000:0057
0000:005C
0000:005F
0000:0060
0000:0062
0000:0067
0000:006C
0000: 0068
0000:0073
0000:0075
0000:0075
0000:007A
0000:007C
0000:007K
0000:0082
0000:0085
0000:0086
0000:0087
0000:0088
0000:008K
0000:0091
0000:0094
0000:0095
0000:0098
0000:009A
0000:0098
0000:009C

0000:009D
0000:009D
0000:009E
0000 009%
0000:0044
0000:00A7
0000:0044
0000:00AB
0000:00AC

0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
9F01 0000
BOO1 0000

90

92

53

FF 36 54 20

6 06 54 20 00
BA 8B 01

EC

B4 00

2K 62 06 62 05
F6 06 54 20 01
74 07

80 0E 08 20 40
EB 19

2K 2B 06 62 05
03 C0

8B D8

8B 87 00 20

BA 8F 01

k¥

44

KK

81 26 08 20 BF FF
B8 02 00

BA 22 FF

k¥

8F 06 5A 20

5B

oA

98

CF

30

74

6 06 54 20 01
B8 05 00

BA 22 F¥

EF

b1}

58

TYPE13:
TYPE14:
TYPE15:
TYPE16:
TYPELT:
TPE18:
TYPE1S:

NHI:

NMIL:

NEXIT:

BOOKD:

Page
.LONG  INITAL ;INT 1 INTERRUPT
JLONG  INITAL ;INT 2 INTERRUPT
.LOKG  INITAL ; INT 3 INTERRUPT
.LONG  INITAL ; RESERVED
.LONG  INITAL ; RESERVED
.LONG  TMR! ;TIMER 1 INTERRUPT
.LONG  TMR2 ;TIMER 2 INTERRUPT
NMI INTERRUPT IS LOCATED HERK AFTER TABLE
THIS INTERRUPT IS USED TO SEND MOKITOR DATA TO
THE STANDARD INTERFACE.
PUSH  AX ;SAVE REGISTARS, ETC
PUSH DX
PUSH  BX
PUSH  BELAG
HOV BFLAG, 0 ;RELATIVE ADDRESS TEST
MoV DX,RKLADD ;GET RELATIVE ADDRESS
IR AL, DX
MOV AH,0
BOUND  AX,CS:MONRG ;RELATIVE ADDRESS IN RANGE?
TEST  BFLAG,!
J2 NMI1 ;IF OF
0R FAUL1,64 ;SET MONITOR FAULT FLAG
JHP SHORT NEXIT ;RXIT ROUTINE
SUB AX,CS:MONRG ; SUBTRACT OFFSET
ADD AX,AX ;TIMES 2
MOV BI,AX ;BX IS NOW THE INDEX VALUE
MOV AX,MEMST[BX] ;GET MONITOR DATA
MOV DX, HOKL ;SBND IT
00T DX,AX
DEC DX
00T DX, AL ;SEND DEVICE AXNOWLEDGE
AND WORD PTR FAULL,OFFBFH  ;RESET MONITOR FAULT RLAG
HOV AL,2 ;SPECIFIC ROI
HOV DI, R0l
00T DX,AX
POP BRLAG ;RESTORK REGISTARS, ETC
BOP BX
POP DX
POP AX
IRET

THIS INTERRUPT SETS THE OUT OF BOUNDS FLAG

PUSH  AX ;SAVE REGISTARS

PUSHE DX

MOV BFLAG, 1 ;SET OUT OF BOUNDS FLAG
MOV ALS ; SPECTFIC EOI

Hov DX, K01

our DX,AX

POP DX ;RESTORE REGISTARS

POP AX



329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
T
348
349
350
31
362
363
354
365
356
317
368
359
360
361
362
363
364
365
366
367
368
369
310
amn
a2
an3
314
375
316
m
318
319
380
31

382
383

384
385
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0000:004D

0000: 004K
0000:00AE
0000:00AF
0000:0080
0000:00B!
0000:0082
0000:00B3
0000:0087
0000:00BC
0000:00C0
0000:00C2
0000:00C7
0000:00CC
0000:00CE
0000:00D3
0000:00D6
0000:00D6
0000:00DC
0000:0081
0000:00E3
0000:00E8

0000:00KA
0000:00EA
0000:00ED
0000:00%0
0000:00F%
0000:00F8
0000:00FD
0000:00FF
0000:0104
0000:0106
0000:0108
0000:0108
0000:0113
0000:0118

0000:0114
0000:011A
0000:011F

0000:0121
0000:0121
0000:0126
0000:0128
0000:012D
0000:0132
0000:0134
0000:0139
0000:0138

(r

DKAO:
50
52
81
93
96
FF 36 54 20
C6 06 54 20 00
84 1K 40 20
B7 00
2K 62 1K 48 05
F6 06 5A 20 01
74 08
80 0K 08 20 20
K9 88 00
DNAQL:
81 26 08 20 DF FF
28 2B 1K 48 05
03 DB
2K BB 87 4C 05
FF KO

bl

POSCHD:
Al 4120
35 00 80
2K 62 06 66 05
35 00 80
F6 06 54 20 01
74 07
80 OE 08 20 80
EB 58
80 26 08 20 TF POSCH1:
A3 44 20
€6 06 55 20 01
C6 06 58 20 00
kB 47

RECMD:
C6 06 52 20 01
KB 40

RAPCMD:
F6 06 41 20 01
75 0C
€6 06 53 20 00
80 26 06 20 ¥E

EB 2D
F6 06 53 20 01 NAPCMI1:

75 26
6 06 54 20 01

Page

IRET

THIS INTERRUPT COMPLETES THE PROCESSING OF A COMMAND
INPUTTED FROM THE STANDARD INTERFACE

PUSE  AX ;SAVE REGISTARS, EIC
PUSE DX

PUSE  CX

PUSH  BX

POSH  SI

PUSH  BFLAG

KOV BFLAG,0 ;ASSUME IN BOUNDS

OV BL,RAC ;GET RELATIVE ADDRESS
KOV BH,0 ;STRIP UPPER NYBBLE
BOUND  BX,CS:CMDRG ;VALID COMMAND?

TEST  BFLAG,1 ; IN BOUND?

Ji DHAOL ;1F OF

O0R FAUL1,32 ;SET COMMAKD INVALID
JHP DEXIT

AND WORD PTR FAUL!L,OFFDFR  ;CLEAR COMMAND INVALID
SuB BX,CS:CMDRG ; SUBTRACT OFFSET

ADD BX,BX ;TIMES 2

HOV AX,C5:CHDTBL{BX] ;GET NEW PROGRAM POINT
JHP AX ;60 THERE

THE NEXT FIVE ROUTINES ARE THE COMMAND PROCESSING ENTRY POINTS

OV AX,CONL ;GET COMMAKDED POSITION
IR AX,80004 ;FOR BOUND TEST

BOUND  AX,CS:POSRG ;POSITION WITHIN RANGE?
IR AX,8000H ;UNDO AFTER TEST

TEST  BFLAG,!

Iz POSCH1 ;IF IN RANGE

0R FAULL, 128 ;SET OPERATOR FAULT
JHP SHORT DEXIT

AXD FAUL1, TFH ;RESET OPERATOR FAULT
Hov COMTHP, AX ;SAVE COMMANDED POSITION HERE
Hov DRVREQ, ;SET DRIVE REQUEST

1)) DRVONE, 0 ;CLEAR SKCOND TRY FLAG

JHP SHORT DEXIT

LUl RESCHD, 1 ;SET SOFT RESET REQUEST
JHp SHORT DEXIT

TEST  CONL,1 ;TRST FOR SET / RESET
Nz NAPCH1
Hov NAPATV,0 ;I CLEAR NAP

AND  SYSTEM,OFKH
JHP  SHORY DEXIT
TEST  NAPATV,1 SALREADY NAPPED?

J¥2  DEXIT
MOV NAPREQ,1 ;SET NAP REQUEST



386
387
388
389
390
391
392
393
384
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
428
426
421
428
429
430
431
432
433
434
435
436
431

439
440
441
442

Tue Sep 16 1990 13:13

0000:0140

0000:0142
0000:0142
0000:0147
0000:0149
0000:014E
0000:0153
0000:0155
0000:0154

0000:015C

0000:0161
0000:0164
0000:0167
0000:016A
0000:016B
0000:016K
0000:0170
0000:0173
0000:0176
0000:0177
0000:0178
0000:017C
0000:017D
0000:017
0000:017F
0000:0180

0000:0181
0000:0181
0000:0182
0000:0183
0000:0186
0000:0187
0000:0184
0000:018D
0000:0190
0000:019%
0000:0198
0000:0198
0000:019C
0000:019D
0000:0198

0000:019¢
0000:019F
0000: 0140
0000:01A1
0000:01A6
0000:01A9
0000:01AC
0000:014D

KB IF

HANCHD:
F6 06 41 20 01
73 0C
6 06 56 20 00
80 26 06 20 F7
KB 0C
6 06 56 20 01 HANCH1:
KB 05

6 06 57 20 01 BDSCHD:

BE 56 05 DEXIT:
BA CO FF

B9 06 00

6F DSET:
83 C2 02

k2 FA

B8 0A 00

BA 22 FF

EF

8F 06 5A 20

5K

9B

99

oA

o8

CF

INT0:

50

52

BA 81 01

ED

C1 E8 04

35 00 08

A3 46 20

6 06 59 20 01
B8 0C 00

BA 22 FF

43

oA

58

CF

THRI:

5

52

C6 06 5C 20 01

B8 08 00

BA 22 FF

KF

54

Page

JHP SHORT DEXIT

TEST  CONL,1 ;TEST FOR SET / RESET
N2 MANCN1
MOV MANOVR, 0 ; IF CLEAR OVER RIDE

AND SYCTEN, OFTH
JHP SHORT DEXIT
HOV MANOVR, ;SKT MANUEL OVER-RIDE
JHP SHORT DEXIT

OV BDSRST, ;SET BDS3 SERVO RESKT

OV oI,C5:0FFSET DSETUP ;RE-INITIALIZE DMA 0
OV DX, DOSPL

OV CX,6

Q0UTSW

ADD h1,2

LOOP  DSET

HOV AX,10 ; SPECIFIC EOI
HOV DX, K01

00T DX, AX

POP BFLAG ;RESTORK REGISTARS, EIC
POP ol

POP BX

POP X

POP )

POP AX

IRET

THIS INTERRUPT ROUTINE LOADS THE ANALOG TO DIGITAL VALUES
AFTER CONVERSION

PUSH  AX ; SAVE REGISTARS
PUSE DX

HOV DX, ADL ;GET A/D VALUE

IN AL, DX

SHR AL4 ;PUT INTO POSITION
0R  AX,0800H ;TWOS COMPLEMENT
MOV ADVAL,AX ;STORE HERE

MOV ADFLAG,! ; SET ADFLAG

MOV AL, 12 ; SPECIFIC EOI

HOV D1, K01

001 D1, AX

POP DX ;RESTORE REGISTARS
POP AX

IRET

PUSE AX ; SAVE REGISTARS
POSE DX

MOV TFLAGL,I ;SET TIMER 1 FLAG
Hov AX,8 ;SPECIFIC EOI

Hov DX, E0I

Ut DX, AX

poP DX ;RESTORE REGISTARS



443
444
445
446
447
448
449
450
451
452
453
454
485
456
457
458
159
460
461
462
463
464
465
466
467
168
469
470
471
472
43
4
475
476
417
478
479
480
41
482
483
484
485
486
187
488
489
190
11
492
493
494
495
496
497
498
499
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0000:01AF 58
0000:01AF  CF

0000:0180

0000:01B0 50

0000:01B1 53

0000:01B2 51

0000:01B3 52

0000:01B4 FF 36 54 20
0000:01B8 C6 06 4F 20 19
0000:01BD  F6 06 5F 20 01
0000:01C2 75 06
0000:01C4 X8 6D 03
0000:01C7 K8 4D 02
0000:01CA  F6 06 5§ 20 01
0000:01CF 74 03
0000:01D1  E9 E9 01
0000:01D4 K4 81
0000:0106 24 18
0000:01D8 34 10
0000:0104 74 03
0000:01DC K9 15 02
0000:01DF &8 CO 02
0000:01E2  BA 87 01
0000:01E5 EC

0000:01E6 F6 06 63 20 01
0000:01EB 74 07
0000:01ED 24 0C
0000:01EF 74 0A
0000:01F1 K3 C9 01
0000:01F4 24 03
0000:01F6 74 03
0000:01F8 X9 C2 01
0000:01FB A0 62 20
0000:01FE 38 06 63 20
0000:0202 74 08
0000:0204 C6 06 60 20 06
0000:0209 k9 15 00
0000:020C 80 3E 48 20 0A
0000:0211 75 03
0000:0213 K9 15 02
0000:0216 8B 1K 60 20
0000:0214 2K BB 87 6K 05
0000:021F  FF K0

0000:0221
0000:0221
0000:0225
0000:0224
0000:022F
0000:023¢ 75 3
0000:0236 E5 00
0000:0238 50

0000:0239 25 FF OF
0000:023C BB 04 00
0000:023F F6 06 63 20 01
0000:0244 74 02

8B 1K 04 20

C6 06 54 20 00
28 62 1K 44 05
¥6 06 54 20 01

TMR2:

GO:

THR21:

THR210:

TMR21A:

THR22:

THR22A:

THR23:

VERGIT:

POP
IRET

PUSH
POSH
PUSH
PUSH
PUSH
OV
TEST
Nz
CALL
JHP
TEST
JZ
JHP
IN
AKD
X0R
JZ
JKP
CALL
MOV
IN
TEST
J1
ARD
JZ
JHP
AKD
YA
JHP
HOV
CHp
JZ
Hov
JUP
CHP
JNZ
JHP
OV
MOV
JHP

OV
L0
BOUKD
TEST
JNZ
IN
PUSE
AND
oV
TEST

Jl

Page
AX
AX ;SAVE REGISTARS
BX
¢I
DX
BFLAG
EXTTHR, 25 ;RESET TIMER
DRVATV, 1
GO
THROFF
TMR2EX
DRVOFF, 1 ;GO INTO SHUTDOWN?
THR21 ;IR NOT SHUT DOWN
OFFIT ;IF SHUT DOWK
AL,P2PTE ;GET E-STOP, DRIVE LOCKOUT
AL, 18H ;STRIP JOUNK
AL, 10H ; INVERT DRIVE LOCKOUT
THR210 ;IR OF
OFFIT3 ;BLSE QUIT
DSTOR ;GET LATEST DATA
DX,DISCR ;POINT TO DISCRETES
AL, DX ;GET INFO
LDIR,1 ;TEST DIRECTION
THR21A ;IR POSITIVE
AL, OCH ;CCW LINIT?
THR22
OFRIT ;IF IN CCW LIMIT
AL,3 ;O0 LIMIT?
THR22
OFFIT ;I IN CW LIKIT
AL,DIR ;GET DIRECTION
AL,LDIR ; BQUAL?
THR22A ; IF BQUAL
RANPOS, 6 ;KILL ALL BOT CONVERGE
VERGIT ;GOTO CONVERGE
BYTE PTR SPEED,10 ;HOTION ANALYSIS?
TMR23 ;IF ¥OT
MOTION
BX, RANPOS ;GET CURRENT RAMP
AX,CS:RAMPTL{BX] ;GET INDRX
AX ;G0 THRRE
BX,ERROR ;ARE WE CLOSE?
BFLAG,0 ;SET IN BOUNDS
BX,C5:CLSETAB ;CLOSK?
BFLAG,1
VERGI1 ;IF K0T
AX,PIPTA ;FINAL RAMP TO STOP
AX ;SAVE I
AX,OFFFH ;JUST RAMP VALUE
BI,4 ;PREPARE T0 DECREASE
LDIR,! ;CHECK DIRECTION
VERGIO ; IF POSITIVE



500
501
502
503
504
905
506
507
508
508
910
811
512
313
514
515
16
517
518
519
520
521
522
523
924
525
526
521
528
528

531
532
933
534
53%
536
931
938
539
540
941
342
943
544
545
546
o4l
548
949
550
551
982
583
554
958
556
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0000:0246
0000:0248 2B C3

0000:0244 25 FF OF
0000:0240 5B

0000:024€ 81 E3 00 FO
0000:0252 3D 00 00
0000:0255 75 09

0000:0257 81 26 08 20 FF FD
0000:0250 K9 94 01
0000:0260 0B C3

0000:0262 K7 00

0000:0264 BA 96 01
0000:0267 EE

0000:0268 E9 AC 01

F7 DB

0000:0268
0000:0268
0000:0268
0000:0272 75 07
0000:0274 BA 96 01
0000:0277 EE

0000:0278 E9 9C 01
0000:0278  E5 00
0000:0270 50

0000:0278 25 FF OF
0000:0281 BB 04 00
0000:0284 6 06 63 20 01
0000:0289 74 02
0000:0268 k7 DB
0000:0280 2B C3
0000:028F 25 FF OF
0000:0292 5B

0000:0293 81 E3 00 FO
0000:0297 50

0000:0298 0B C3
0000:0298 K7 00
0000:023C  BA 96 01
0000:029F EE

0000:0240 58

0000:0281 3D 00 00
0000:0284 74 03
0000:0246 K9 6E 01

A0 62 20
34 06 63 20

0000:0249
0000:0249
0000:02AE
0000:02B0
0000:02B5
0000:02B8
0000:028F
0000:02C3
0000:02C7
0000:02CA
0000:02CA
0000:02D0

F6 06 58 20 01
75 18

C6 06 58 20 01
C6 06 SF 20 00
(6 06 55 20 01
8B 1E 00 20

89 1K 44 20

k9 28 01

81 0K 08 20 00 02
E3 21 01

0000:02D3  C6 06 5A 20 00

NEG
VERGIO: SUB
AND
PQP
AND
CHp
JNE
AKD
JHP
VERGIA: OR
007
OV
Ut
JHP

VERGIL:
OV
Cup
JNE
NOV
00T
JHP

VERGIB: IN
PUSH
AND
HOV
TEST
i
NEG

VERGIC: SUB
AKD
POP
AND
POSH
0R
007
¥OV
00T
POP
Cup
JE
JHP

VERGIZ:
TEST
JNZ
OV
HOV
OV
OV
N0V
JHP

VERGI3:
OR
JHP

ZIPUP: MOV

Page

BX ; TF NEGATIVE

AX,BX

AX,OFFFH ;JUST RAMP VALUE

BX ; RESTORE

BX,0F000H ;JUST CONTROL

AX,0 ; DONE?

VERGIA ; NOT DONE

WORD PTR FAULI,OFDFFE  ;RESET DRIVE FAULT FLAG
OFFIT3 ; COMPLETE

A%, BX ; MERGE

P1PTA,AX ;SEND NEW RAMP

DX, LTCHDA ;NOW LATCH D/

DX,AL ;NEW RANP COMPLETE
THRZEX

AL,DIR ;CHECK FOR DIRECTION SWITCH
AL,LDIR

VERGIB ;WE OVER SHOT

DX, LTCHDA ;NOW LATCH D/A

DX, AL ;OLD RAMP COMPLETE
THMR2EX ;17 NOT SWITCHED
AX,P1PTA ;FINAL RAMP T0 STOP
AX ;OAVE IT

AX,OFFFH ;JUST RANP VALUE
BX,4 ;PREPARE T0 DECREASE
LDIR,1 ;CHECK DIRECTION
VERGIC ; IF POSITIVE

BX ; IF NEGATIVE

AX,BX

AX,OFFFH ;JUST RAMP VALUE

BX ; RESTORE

BX, 0F000H ;JUST CONTROL

AX ;SAVE NEW RAMP

AX,BX ;HERGE

P1PTA,AX ;SEND NEW RANP

DX, LTCHDA ;NOW LATCH D/A

DX, AL ;NEW RAMP COMPLETE
AX ;RESTORE NEW RAMP
L0 ; DONE?

VERGI2 ; DORE

THR2EX

DRVONE, ;ON SECOND TRY?
VERGI3 ; IF SECOND TRY
DRVONE, 1 ;SET SECOND TRY FLAG
DRVATV, 0 ;SET DRIVE TO NOK ACTIVE
DRVREQ, ! ;RESTART COMNAND
BX,POSCEC ;GET CONTMP - POSCEC
COMTMP, BX

OFFIT3 ; LEAVE

;SET DRIVE FAULY
; ST0P

;RESET BOUND FLAG

WORD PTR FAUL1,200H
OFFIT3

BFLAG,0

10



557
558
659
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
561
562
563
584
585
586
587
588
569
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
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0000:02D8
0000:02DC
0000:02DE
0000:0283
0000:02E5
0000: 02E6
0000:02Kk9
0000:02EC
0000:02F1
0000:02F3
0000:02F5
0000:02F7
0000:02F4
0000:02FD
0000:0302
0000:0305
0000:0306
0000:0304
0000:030C
0000:030%
0000:0311
0000:0312
0000:0317
0000:0318
0000:031C
0000:0321
0000:0323
0000:0327
0000:0328
0000:032C
0000:0331
0000:0334
0000:0338
0000:033A

0000:033D
0000:033D
0000:0341
0000:0343
0000:0348
0000:034B
0000:0350
0000:0352
0000:0356
0000:0358
0000:0354
0000:035F
0000:0361
0000:0365
0000:0367
0000:036A
0000:036B

0000:036E
0000:0372
0000:0374
0000:0379

FE 0K 48 20

75 34

C6 06 48 20 14
k5 00

50

25 FF OF

BB 04 00

6 06 63 20 01
74 02

F7 DB

03 C3

25 FF OF

€1 CO 04

2K 62 06 64 05
C1C8 04

9B

81 E3 00 FO

0B C3

E7 00

BA 96 01

EE

6 06 54 20 01
7513

A1 02 20

F6 06 63 20 01
%1

3B 06 43 20

13 03

K3 KB 00

80 06 60 20 02
K9 K3 00

3B 06 49 20

2 F2

K9 DA 00

FE 0K 48 20

75 05

C6 06 48 20 14
4102 20

F6 06 63 20 01
15 OF

3B 06 4B 20

13 02

EB 0D

80 06 60 20 02
KB 06

3B 06 4B 20
128

BA 96 01

KX

E9 A8 00

FE 08 48 20

75 46

C6 06 48 20 14
E5 00

LIPUPL:

21P0P2:

LIPUP3:

Z1PUP4:

MAINNY:

MAINNO:

MAINNI:

MAINN2:

MAINN3:

ZIPDWN:

DEC
JINZ
OV
IN
PUSH
AND
KOV
TEST
JZ
NEG
ADD
AND
ROL
BOUND
ROR
POP
AND
OR
0uT
MOV
00T
TEST
Nz
MOV
TEST
INZ
CHp
JNC
J¥p
ADD
JNP
Cup
¢
JHP

DEC
Kz
MoV
L
TEST
JNZ
CHp
JKC
JHP
ADD
JHP
CHp
JC
HOV
001
JHP

DEC
INZ
NOV
IR

Page 11

SPEED

21P0P2 ;IF KO CHANGE IN RANP
SPEED, 20 ;RESET SPEED
AX,PIPTA ;GET CURRENT RAMP POINT
AX ;oAVE IT

AX, OFFFH ;STRIP CONTROL KYBBLE
BX,4 ;00 NEXT RAMP STEP
LDIR,! ; NEGATIVE?

Z1PUPL ; 1F POSITIVE

BX ;REVESRE SIGN

AY,BX ; NEW RANP

AX,OFFFH ;STRIP UPPER NYBBLE
AX,4 ;ROTATE FOR BOUKD TEST
AX,CS:RANPLM

AL 4 ;PUT BACK

BX ;GET OLD CONTROL BITS
BX, 0F000H ;STRIP OLD RAMP

A%,BX ; HERGE

P1PTA,AX ;SEND KEW RAMP

DX, LTCHDA ;NOW LATCH D/A

D1, AL ;NEW RAMP COMPLETE
BFLAG, 1 ;0UT OF BOUNDS?
L1PUP3 ;1F 001

AX,POSD ;CURRENT POSITION
LDIR,1 ;CHECE DIRECTION
L1PUP4 ; 1F NEGATIVE
AX,BREAK1 ;RAMP INTO MAIN?
11PUP3 ;G0 INTO MAIN

THR2EX ;NOPE

RANPOS, 2 ;60 INTO MAIN

THRZEX ;NOW LEAVE

AX, BREAK1 ;RAMP INTO MAIN?
11PUP3 ;G0 INTO MAIN

THR2EX ;HOPE

SPEED

MAINNO ;FOR MOTION ANALYSIS
SPEED, 20 ;RESET SPRED

AX, POSD ;CURRENT POSITION
LDIR,1 ;CHECE DIRECTION
MAINN2 ; 1F NEGATIVE

AX, BREAK2 ;HAIN INTO RAMP DOWN?
MAINK1 ;G0 INTO RAMP DOWN
SHORT MAINN3 ;NOPE

RANPOS, 2 ;SET RAMP DOWN

SHORT MAINN3 ;NOW LEAVE

AX,BREAR2 ;MAIN INTO RAMP DOWN?
MAINN1 ;G0 INTO RAMP DOWN
DX, LICHDA ;NOW LATCH D/&

DX, AL ;OLD RAMP COMPLETE
THR2EX ; DOKE

SPEED

ZIPDN3 ;IF NO CHANGE IN RAMP
SPEED, 20 ;RESET SPEED

AX,PIPTA ;GET CURRENT RANP POINT



614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
848
649
650
651
652
653
654
£55
66
657
656
659
660
661
662
663
664
665
666
667

669
670
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0000:037B
0000:037C
0000:037F
0000:0382
0000:0387
0000:0389
0000:0388
0000:036D
0000:0390
0000:0391
0000:0393
0000:0397
0000:0398
0000:0398
0000:039%
0000:039F
0000:03A4
0000:0346
0000:03A8
0000:03AB
0000:03AK
0000:0380
0000:03B5
0000:03B&

0000:038D
0000:03BF
0000:03C3
0000:03C5
0000:03CA
0000:03CB
0000:03CE
0000:03D1
0000:03D6
0000:03D8
0000:03DA
0000:03DC
0000:03DF
0000:03K0
0000:03E4
0000:03E6
0000:03E8
0000:03EB
0000:038C
0000 03EF
0000:03F2
0000:03F4
0000:03F7
0000:03FA
0000:03FC
0000: 03FF
0000:0402
0000:0403
0000:0406
0000:040B
0000:0410
0000:0412

50

25 FF OF

BB 04 00

F6 06 63 20 01
74 02

F1 DB

2803

25 FF OF

58

1415

81 E3 00 FO

0B C3

k7 00

BA 96 01

43

F6 06 63 20 01
74 02

F1. 18

25 FF OF

3b 1C 00

13 67

C6 06 48 20 01
80 06 60 20 02
9 54 00

K5 00

FE OF 48 20

75 27

C6 06 48 20 14
50

25 FF OF

BB 04 00

F6 06 63 20 01
74 02

F1 DB

28 C3

25 FF OF

5B

81 £3 00 ¥0

0B C3

E7 00

BA 96 01

KE

25 FF OF

3D 00 00

1523

K8 3D 01

B8 00 CO

E7 00

B8 08 00

BA 22 FF

EF

EB KA 00

C6 06 5F 20 00
6 06 5E 20 00
E5 80

25 97 FF

Z1PDN1L:

L1PDNZ:

ZIPDN3:

OFFIT:

OFFITI:

OFFITZ:

OFFIT3:

PUSH
AKD
HOV
TEST
Iz
NEG
SUB
AND
POP
17
AND
R
ouT
OV
ouT
TEST
JI
NEG
ARD
CHp
JNC
MOV
ADD
JHP

IN
DEC
INZ
OV
PUSH
AND
OV
TEST
J2
REG
SUB
ARD
POP
AKD
OR
0uT
OV
00T
AND
CHp
JKE
CALL
L)
00t
NV
KOV
0uT
CALL
MOV
MOV
IN
ARD

AX
AX,OFFFH
BX, 4
LDIR,1
Z1PDN1

BX

AX,BX

AT, OFFFH
BX

T1PDN2
BX, 0F000H
AL BX
P1PTA,AX
DX, LTCHDA
DI, AL
LDIR,1
11PDNZ

AX

AX, OFFFH
AX, CONRAM
THRZEX
SPEED,1
RANPOS, 2
THR2EX

AX,PIPTA
SPEED
OFFIT2
SPEED, 20
AX
AX,OFFFH
BI,4
LDIR,1
OFFITL

BX

AXLBX

AX, OFFFH
BX

BX, 0F000R
AL BX
P1PTA,AX
DX, LTCHDA
DX, AL
AX,OFFFH
AX,0
THR2EX
THROFF
AX, 0C000H
PIPTA,AX
AL8

DX, k01
DX,AX
BREOFF
DRVATV, 0
DRVOFF,0
AX,P2PTA
AX,0FF3T7H

;SAVE IT

;STRIP CONTROL NYBBLE
;D0 NEXT RAMP STEP

;NEGATIVE?
; IF POSITIVE
;REVESRE SIGN
;NEW RAMP

;STRIP UPPER NYBBLE
;GET OLD CONTROL BITS

;1F ZERO

;STRIP OLD RAMP
; UERGE

;SEND NEW RAMP
;NOW LATCH D/A

;NEW RAMP COMPLETE

;CHECK DIRECTION
; IF POSITIVE

; INVERT FOR CHECE

;CURRENT RAMP

;RAMP INTO CONVERGE?

; NOPE

;RESET SPEED
;KILL RAMP DOWK
;NOW LEAVE

;GET CURRENT RAMP POINT

;1F NO CHANGE IN RANP

;REGET SPEED
;SAVE 1T

;STRIP CONTROL NYBBLE
;00 NEXT RANP STEP

; NEGATIVE?
; IF POSITIVE
;REVESRE SIGH
;NEN RAMP

;STRIP UPPER NYBBLE
;GET OLD CONTROL BITS

;STRIP OLD RAMP
; UERGK

;SEND NEW RAMP
;NOW LATCH D/A

;NEW RAMP COMPLETE

;CURRENT RANP
;60T 70 0?
;NOPE

;KILL TIMER
;KILL DRIVE

;SPECIFIC KOI

;KILL BRAKE

;KILL DRIVE ACTIVE FLAG
;KILL DRIVE OFF FLAG

;KILL SPECIFIC LIGHTS

Page
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671
672
673
674
675
676
677
678
679
680
681
682
663
684
685
686
687
688
689
690
691
692
693
694
695
695
697
698
699
700
701
702
703
04
705
706
07
708
709
710
M1
712
113
T4
715
716
117
718
719
120
121
122
123

724
725

126
121
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0000:0415
0000:0417
0000:0414
0000:041D
0000:041
0000:0421
0000:0422
0000:0426
0000:0427
0000:0428
0000:0429
0000:0424

0000:0428
0000:0428
0000:042C
0000:042K
0000:0431
0000:0434
0000:0436
0000:0439
0000:0434
0000:043F
0000:0443
0000:0446
0000:0447
0000:0449
0000:044C
0000:044F
0000:0451
0000:0456
0000:0459
0000:0459
0000:045D
0000:0460
0000:0464
0000:0466
0000: 0468
0000:0464
0000:046K
0000:0470
0000:0475
0000:0477
0000:047A
0000:047D
0000:047F
0000:0481
0000:0484
0000:0486
0000:0488
0000:0488
0000:048D
0000:0490

0000:0492
0000:0494

0000:0499
0000:049F

K7 80

B8 08 00
BA 22 FF
EF

B8 03 00
EF

BF 06 54 20
)

59

9B

58

CF

FB

E5 80

25 F8 FF

0D 01 00

E7 80

BA 94 01

1

C6 06 59 20 00
FE 0K 48 20

BA 97 01

D

F7 00

A3 04 20
25K

74 (8

€6 06 58 20 01
K9 BE FF

8B 1E 02 20
Al 4D 20

89 1E 4D 20
2B D8

19 02

F1 DB

8B 16 28 20
Bl 14

F6 06 59 20 01
T4 19

Al 46 20

F6 C4 08

14 02

F7 D8

25 FF OF
¥6 ki

B4 00

A3 28 20
03 C2

83 €3 04
3B C3

7% 0B
£6 06 5§ 20 01

81 0F 08 20 00 04

B9 75 FF

THR2EX:

MOTION:

MOTIO1:

MOTIOZ:
NOTIO3:

MOTIO4:

MOTIOS:

001
HoV
MOV
00T
OV
0UT
POP
POP
POP
POP
POP
IRET

o1l
IN

ARD
0R

out
MOV
0UT
L]
DEC
L]
IN

K0T
OV
AND
A

HOV
JHP

HOV
MOV
MOV
SUB
JNS
NEG
MOV
OV
TEST
Jl
LU
TEST
Ji
NEG
AND
DIV
¥ov
KoV
ADD
ADD
CHp
JLE
OV
0R
JHP

P2PTA,AX
AX,8
DX, K01
DX, A%
AX,3
DX, AX
BFLAG
)

CX

BX

AX

AX,P2PTA
AX,OFFF8H
ALL
P2PTA,AX
DX, STCKY
DX, AL
ADFLAG, 0
SPEED

DX, BDERL1
AT, DX

AX
FAUL2,AX
AX,0FDFDH
§0TIO1
DRVOFE, 1
THR2EX

BX,P0SD
AX,POSDOD
POSDOD, BX
BX,AX
HOTIO02

BX

DX, VEL1
CL,20
ADFLAG, 1
HOTIO3
AX,ADVAL
AR,8
H0T104
AX
AX,OFFFH
CL

AH,0
VELL,AX
AX,DX
BX,4
AX,BX
MOTIO05
DRVOFF, 1
¥ORD PTR FAOLI,1024
THR2EX

; SPECIFIC KOI

;AGALN

;RESTORE REGISTARS

;ENABLE INTERRUPTS
;GET PORT 2

;STRIP OLD A/D REQ
; REQUEST VELOCITY

;START CONVERSION

;RESET FLAG
;UPDATE SPEED
;GET SERVO AMP FAULIS

; COMPLEMENT THEN
;SAVE 1T

; IGNORE FOLDBACK
;ANY PROBLENS?
;YES, S0 KILL DRIVE

;GET CURRENT POSITION
;GET OLD POSITION
;CURRENT = OLD

;GET DIFFERENCE

; IF POSITIVE

;MAKE POSITIVE

;GET PREVIOUS VELOCITY

; PRELOAD DIVIDE VALUE
;ANALOG READY?

;TF NOT

;GET CURRENT VELOCITY
;MINOS?

; 1F MINUS

;MAIE POSITIVE

;STRIP UNWANTED BITS
;DIVIDE BY 20

;KILL REMAINDER
;CURRENT - PREVIOUS

;ADD IN PREVIOUS VELOCITY

;4 COUNT SLOP
;0F MOTION?
;1R 0K

;9KT MOTION FAULT

Page
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728
729
730
731
732
133
134
735
736
131
738
739
740
741
142
3
44
45
146
747
748
749
750
751
752
753
754
755
756
757
158
759
760
761
762
763
764
765
166
767
768
769
170
1
m
3
M
75
16
m
718
719
780
781
782
783
784
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0000:0442
0000:04A2
0000:04A4
0000:04A7
0000:04A8
0000:0448
0000:04AE
0000:04AE
0000:04AF
0000:04B1
0000:04B3
0000:04B5
0000:0487
0000:048C
0000: 04BF
0000:04BF
0000:04C4
0000:04C5
0000:04C6
0000:04C8
0000:04CB
0000:04CE
0000:04CF
0000:04D2
0000:04D5
0000:04D7
0000:04DB
0000:04DK
0000:04E0
0000:04K5
0000:04E7
0000:04KC
0000:04EF

0000:04K0
0000:04F0
0000:04F2
0000:04F5
0000:04F7
0000:04FC
0000: 04FF
0000:0502
0000:0505
0000:0506
0000:0508
0000:0504
0000:050F
0000:0511
0000:0517
0000:051C
0000:051C
0000:0522

0000:0525
0000:0525

32 C0

BA 80 01
kE

83 C2 02
B9 0C 00

EC

24 C0

3C 80

74 0A

E2 ¥

80 0K 08 20 01
E9 30 00

80 26 08 20 KX
44

kD

88 D8

C1 K3 02

83 C2 02

KD

€0 C4 02

80 E4 03

04 DC

89 1E 02 20

A1 00 20

2B C3

6 06 62 20 00
73 05

(6 06 62 20 01
A3 04 20

3

k5 00

25 FF BF

K7 00

C6 06 5C 20 00
EB 26 00

EB A0 FF¥

BA 87 01

EC

A8 10

14 12

F6 06 5C 20 01
14 EE

81 0K 08 20 00 01

EA 00 00 00 00

81 26 08 20 FF FE

E9 OF 00

BA 5E FF¥

DSTOR:

DSTORL:

DSTOR2:

DSTO2A:
DSTOR3:

BREOFF:

BREOF1:

BREOF2:

SECL:

X0R
OV
00T
ADD
HOV

IN
AND
Cup
T
Loop
0R
JHp

AKD
DEC
IN

KoV
SHL
ADD
IN

ROL
AND
OR

OV
OV
SuB
L)
JNC
OV
Nov
RET

IN
AND
00T
KOV
CALL
CALL
OV
IN
TEST
M
TEST
JZ
0R
JHP

AND
JHP

MOV

Page
AL,AL
DX, APEXRQ ;GET APEX DATA
DX, AL
DX,2 ;POINT TO APEXRS
(i, 12 ;12 TRIALS
AL,DX ;SEE [F DATA READY
AL, 0COH ;STRIP DATA
AL,80H ;LOOK FOR PATTERN
DSTOR2 ;IF READY
DSTOR! ;IR NOT
FAULI,1 ;SET APKX DEAD
DSTOR3 ;SEIP APEX GATHERING
FAULY, OFEH ; SET APEX O
DX
AL, DX ;GET POSITION
BX,AX ;PUT INTO BX
BX,2 ;GET RID OF RESPONSE BITS
DI, 2 ;POINT T0 NEXT SECTION
AX,DX ;GET NEXT INFO
A2 ;GET FINAL POSITION
AH,03 ;PREPARE TO MERGE
BL,AH ;MERGE BITS
POSD, BX ;SAVE POSITION
AX,POSCEC
AXBX ;GET ERROR
DIR,0 ;AGSUME POSITIVE
DST0ZA ; IF POSITIVE
DIR,1 ; SET NEGATIVE
ERROR,AX ;STORE IT HERK
AX,PIPTA ;GET CONTROL PORT
AX, OBFFFH ;BNGAGE THE BRALE
P1PTA,AX ;D0 1T
TFLAGL,0 ;SET TIMER FLAG - OF
SECI ;1 SEC
DSTOR ;GET UPDATE
DX,DISCR ;POINT TO BRAKK DISCRETES
AL,DX ;GET INRO
AL, 16 ;BRAKK FRER?
BREOF2 ;IF FREE CONTINUE
TFLAGL, 1 ; TIHED 0017
BREOF1 ;IF K0T
WORD PTR FAULI, 256 ;SET BRAXE FAULT
FAR RSCMD ; RESET COMMAKD

WORD PTR FAULI,OFEFFH  ;CLEAR BRAEKE FAULT
TMROFF ;STOP TIMER

DX, TIMODE ;ENABLE TIMERI FIRST

14



785
786
787
788
789
790
791
792
793
794
795
196
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
821
828
829
830
831
832
833
834
835
836
837
83
839
840

841
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0000:0528
0000:052B
0000:052C
0000:052F
0000:0532
0000:0533

0000:0534
0000:0534
0000:0537
0000:0534
0000:053D
0000:0538
0000:0541
0000:0543
0000:0544

0000:0544
0000:0544
0000:0546

0000:0548
0000:0548
0000:0544

0000:054C
0000:054C
0000:054K
0000:0550
0000:0552
0000:0554

0000:0556
0000:0556
0000:0558
0000:0554
0000:055C
0000:055E
0000:0560

00000562
0000:0562
0000:0564

0000:0566
0000:0566
0000:0568

0000:0564
0000:056A
0000:056C

0000: 056K
0000:0570
0000:0572

0000:0574

B8 09 E0
k¥
BA 66 FF
B8 01 CO
EF
€3

BE 76 05
BA 50 FF
B3 0C 00
bF

83 2 02
K2 F8

3

FCFF
0400

3000
3400

EA0O
2101
4201
5001
1401

8801
0000
4020
0000
0400
66AT

3000
4F00

0084
0072

00BA
0046

D302
303
6E03

2102

LUl
0uT
L]
MOV
0uT
RET

THROFF:
OV
oV
OV

TSET:  OUTSW
ADD
LooP
RET

AX,0E009H
D1, AX
DX, T2HODE
AX,0C001H
DX, AX

SI,0FFSET CS:TSETUP
DX, T0C0UT
01,12

D¥,2
T5RT

; TABLE SECTION FOR BOUND

CLSETAB:
.WORD
.¥ORD

CHDRG:
.¥ORD
.WORD

CHDTBL:
.NORD
.NORD
.WORD
.NORD
.WORD

DSETUP:
.WORD
.NORD
.NORD
.NORD
.NORD
.NORD

HONRG:
.WORD
.NORD

POSRG:
.NORD
.WORD

RANPLN:
.WORD
.¥ORD

RAMPTL: .WORD
.WORD
.NORD

.NORD

OFFFCH
00004H

48
92

POSCMD
NAPCHD
HANCHD
BDSCMD
RECHD

RELADD
0

RAC

0

4
DOVAL

48
19

LOW
HIGH

0BAOOH
04600H

ZIPUP
MAINNY
LIPDWN

VERGIT

; NOW TIMER2

;POINT TO TABLE
;POINT TO SOURCE POINTER

;4 COUNTS BEFORE WE MOVE

;SOFTWARE LIMITS

;RAMP LINITS

;RAMP ENTRY

Page
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842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857

Tue Sep 18 1990 13:13

0000:0576
0000:0576
0000:0578
0000:0574
0000:057C
0000:057K
0000:0580
0000:0582
0000:0564
0000:0586
0000:0588
0000:0584
0000:058C

0000:058EK

Lines Assesbled :

0000
0000
0000
0040
0000
D007
0000
0040
0000
B202
0000
0040

837

TSETOP:
.WORD
.ORD
.¥ORD
.WORD

TSET1: .WORD O
.¥ORD 2000
WORD ¢
.WORD 16384
.WORD 0
.WORD 690
JWORD 0
.WORD 16384

=~ -1

6384

END

Assembly Errors :

0

;TIMER 0 IS NOT USED

;1 SEC DELAY

;TIMER 1 IS READY TO GO
;952u8 TINER

;TIMER 2 IS READY ALSO

Page
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14
15
16
11
18
19
20
21
22
23
24
25
28
27
28
29
30
)
32
33
34
35
36
37
38
39
40
41
42
43
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2500 A.D. 80186 Cross Assembler - Version 4.00g

0000:0000

Input Filenage :
Qutput Filename :

0000:FF22
0000: FF24
0000:FF26
0000:¥F28
0000:FF24
0000:F¥2C
0000: FF2E
0000:FF30
0000: FF32
0000:FF34
0000: F¥36
0000:FF38
0000:FF3A
0000:FF3C
0000:FF3E

RE.asm
RE.obj

ROTATION AXIS FOR VLBA ANTENNAS
WATNE ¥. KOSKI
DECEMBER 01, 1989

¥RITTE
LAST R

THINGS TO DO AND GENERAL NOTES:

1.

2.

3.

ASSUME  CS:CODE, DS:DSEG

.OUTPUT 2
.OPTIONS

EOI:
POLL:
POLLS:
MASK:
PMASK:
ISR:
IRR:
ICSR:
ITCR:
IDOCR:
IDICR:

INTOCR:
INT1CR:
INT2CR:
INT3CR:

N BY:
EVISION:

Page 1

THIS SECTION OF CODE WILL BE THE MAIN RUNNING
ROUTINES AND SHALL EXCLUDE THE INTERRUPT ROUTINES
WHICH SHALL BE IN THE OTHER EPRON.

ROTATION AXIS SHOULD LOOK SIMULAR TO FOCUS AT

PRESENT.

THIS VERSION UPDATES TO THE NEW F/R CONTROLLER MODULE.

500AD
i

80188 INTKRNAL PORTS FOR CONTROL AND GUIDANCE

80188 INTERRUPT CONTROL / STATUS REGISTARS

.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.BQUAL
.EQUAL
.EQUAL

OFF22H
OFF24H
OFF26H
0FF28H
OFF28H
0FF2CH
OFF2EH
OFF30H
0FF32H
0FF34H
OFF36H
OFF38H
OFF3AR
OFF3CH
OFF3EH

;END OF INTERRUPT REGISTAR

; INTERRUPT POLL REGISTAR

; INTERRUPT POLL STATUS REGISTAR

; INTERRUPT MASK REGISTAR

; INTERRUPT PRIORITY MASK REGISTAR
; INTERROPT K SERVICE REGISTAR

; INTERROPT REQUEST REGISTAR

; INTERRUPT CONTROL STATUS REGISTAR
; INTERRUPT TIMER CONTROL REGISTAR
; INTERRUPT DMA O CONTROL REGISTAR
; INTERRUPT DMA 1 CONTROL REGISTAR
;INT 0 CONTROL REGISTAR

;INT 1 CONTROL REGISTAR

;INT 2 CONTROL REGISTAR

;INT 3 CONTROL REGISTAR
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0000:FF50
0000:FF52
0000:FF54
0000: FF56
0000:FF58
0000 FF5A
0000:F¥5C
0000: FROK
0000:FF60
0000:FF62
0000: FF66

0000:FFAQ
0000:FFA2
0000:FFA4
0000:FFAE

0000:FFA8

0000: FFCO
0000:F¥C2
0000:FFC4
0000 FFCE
0000:FFC8
0000: FFCA
0000:FFDO
0000:FFD2
0000:FFD4
0000: F¥D6
(0000:F¥FD8
0000:FFDA

0000:FFFE

0000:007D
0000:81BD
0000:03FD
0000:003D

0000:F¥BD

¥

TOCOUT:
TOMAXA:
TOMAXB:
TOMODE:
T1C00T:
TINAJA:
T1MAXB:
T1MODE:
T2C00T:
T2MAXA:
T2M0DE:

UNCS:
LNCS:
PACS:
MHCS:

NPCS:

]

DOSPL:
DOSPH:
DODPL:
DODPN:
DOTC:

DOMODE :

D1SPL:
D1SPN:
D1DPL:
D1DPN:
D11C:

D1MODE:

4

RELOC:

LMBS:
MMBS:
MMST:
PST:

UHBé:

80188 TIMER CONTROL REGISTARS

.EQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.BQUAL
.EQUAL
.EQUAL
.EQUAL

OFFS0H
OFFS2H
OFFS4H
OFFS6H
OFF58H
OFFSAH
OFFSCH
OFFSEH
OFF60H
OFF62H
OFF66H

Page 2

;TIMER 0 COUNT REGISTAR

;TIMER O MAXINUM COUNT A REGISTAR
;TIMER 0 MAXIMUM COUNT B REGISTAR
;TIMER 0 MODE REGISTAR

;TIMER 1 COUNT REGISTAR

;TIMER 1 MAXIMUM COUNT A REGISTAR
;TIMER 1| MAXIMUM COUNT B REGISTAR
;TIMER 1 MODE REGISTAR

;TIMER 2 COUNT REGISTAR

;TIMER 2 MAXIMUM COUNT A REGISTAR
;TIMER 2 MODE REGISTAR

80188 CHIP SELECT CONTROL REGISTARS

.KQUAL
.EQUAL
.KQUAL
.EQUAL

.KQUAL

OFFAOH
OFFAZH
OFFA4H
OFFAGH

OFFAGH

;80188 INTERNAL UPPER MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR
;80188 INTERNAL LOWER MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR
;80188 INTERNAL PERIPHERAL CHIP
;SELECT CONTROL BLOCK REGISTAR
;80188 INTERNAL MIDDLE MEMORY
;START ADDRESS REGISTAR

;80188 INTERNAL MIDDLE MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR

80188 DMA CHANNEL CONTROL REGISTARS

-EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.EQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL

OFFCOH
OFFC2H
OFFC4H
OFFC6H
OFFC8H
OFFCAH
OFFDOH
0FFD2H
OFFD4H
OFFDEH
OFFDBH
OFFDAH

;DMA 0 SOURCE POINTER LSB REGISTAR

;DMA 0 SOURCE POINTER MSB REGISTAR

;DMA 0 DESTINATION POINTER LSB REGISTAR
;DMA 0 DESTINATION POINTER MSB REGISTAR
;DMA 0 TRANSFER COUNT REGISTAR

;DA 0 MODE REGISTAR

;DMA 1 SOQURCE POINTER LSB REGISTAR

;DMA 1 SOURCE POINTER MSB REGISTAR

;DMA 1 DESTINATION POINTER LSB REGISTAR
;DMA 1 DESTINATION POINTER MSB REGISTAR
;DMA 1 TRANSFER COUNT REGISTAR

;DMA 1 MODE REGISTAR

80188 INTERNAL I/0 RELOCATION REGISTAR

.EQUAL

OFFFEH

;1/0 RELOCATION REGISTAR

80188 INITIAL VALUES FOR INTERNAL REGISTARS

.EQUAL
.EQUAL
.EQUAL
.EQUAL

.BQUAL

007DH
81BDH
03FDH
003D

OFFBDH

; LOWER MEMORY BLOCK SIZE = 2K
;MIDDLE MEMORY BLOCK SIZE = 8K
;MIDDLE MEMORY START POSITION - 8K
; PERIPHERAL START ADDRESS = 0

;UPPER MEMORY BLOCK SIZE - 2K



101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
117
118
118
120
121
122
123
124
128
126
121
128
129
130
131
132
133
134
13
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
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0000:0000

0000:2000

0000:2000
0000:2002
0000:2004

0000:0000
0000:0001
0000:0002
0000:0003
0000:0080
0000:0081
6000:0082
0000:0083
0000:0100
0000:0101
0000:0102
0000:0103
0000:0104
0000:0105
0000:0180
0000:0182
0000:0182
0000:0181
0000:0184
0000:0183
0000:0186
0000:0185
0000:0187
0000:018B
0000:018C
0000:018D
0000:018K
0000:018%
0000:0180
0000:0191
0000:0192
0000:0193
0000:0194
0000:0185
0000:0196
0000:0197
0000:0198

0000:2000

P1PTA:
P1PTB:

PIPTAD:
P1PTBD:

P2PTA:
P2PTB:

PZPTAD:
P2PTBD:

RANIC:

RAMPTA:
RANPTE:
RAMPTC:
RAMTLO:
RANTHI:
APEXRQ:
APEXRS:

POSH:
POSL:
VELN:
VELL:
ANAH:
ANAL:
DISCR:

RELADD:

COMML:
COMMM::

DEVACK:

MONL:
HONK:
ADIL:
ADH:
SEMCT:
STCNV:

MODESN:
LTCHDA:
BDERL1:
BDERMI:

DSKG:

MEMST:

POSCEC:

POSD:
ERROR:

Page
EXTERNAL PORTS FOR CONTROLLING THE ROTATION AXIS
JEQUAL 0 ;PRON 1 PORT A
.EQUAL 1 ;PROM 1 PORT B
JBQUAL 2 ;PROM 1 PORT A DIRECTION
JBQUAL 3 ;PROM 1 PORT B DIRECTION
JEQUAL 128 ;PRON 2 PORT A
.EQUAL 129 ;PROM 2 PORT B
(EQUAL 130 ;PROM 2 PORT A DIRECTION
JEQUAL 131 ;PRO¥ 2 PORT B DIRECTION
.EQUAL 256 ;RAM TIMER AND CONTROL
JEQUAL 257 ;RAM PORT A
JEQUAL 258 ;RAM PORT B
JEQUAL 259 ;RAN PORT C
JEQUAL 260 ;RAM TIMER LOW
JEQUAL 261 ;RAM TIMER RIGH
JEQUAL 384 ;APEX REQ
.EQUAL 386 ;APEX RESPONSE
.BQUAL 386 ;POSITION MSB
.BQUAL 385 ;POSITION LSB
.EQUAL 388 ;VELOCITY NGB
.KQUAL 387 ; VELOCITY LSB
.EQUAL 390 ; ANALOGS MSB
.EQUAL 389 ; ARALOGS LSB
JEQUAL 391 ;FOC DISCRETRS
JEQUAL 395 ;GET RELATIVE ADDRESS
.EQUAL 396 ;CONTROL VALUR LSB
.EQUAL 397 ; CONTROL VALUE MSB
.EQUAL 398 ; DEVICE ACKNOWLEDGE
JEQUAL 399 ;HONITOR DATA HSB
.EQUAL 400 ;MONITOR DATA LSB
JEQUAL 401 ;READ 4/D LSB
JEQUAL 402 ;READ A/D MSB
JEQUAL 403 ;SELECT MOTOR CURRENT/TORQUE
JEQUAL 404 ;START A/D CORVERT
.BQUAL 405 ;READ MODE SWITCH
.EQUAL 406 ;LATCH DRIVE D/A
JEQUAL 407 ;BDS3 ERROR LSB §1
.EQUAL 408 ;BDS3 ERROR MSB #1
SEGMENT

DATA STORAGE
ORG 2000H
EQUAL $
MONITOR STORAGE

.BLEB 2 ;POSITION COMMAND ECHO
BLEB 2 ;CURRENT POSITION DATA
.BLIB 2 ; POSCEC-POSD



158
159
160
161
162
163
164
165
166
167
168
169
170
11
172
173
174
175
176
177
178
179
180
181
162
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Tue Sep 18 1990 13:12

0000:2006
0000:2008
0000:2004
0000:200C

0000:200K
0000:2010
0000:2012
0000:2014
0000:2016
0000:2018
0000:2014
0000:201C
0000:201K
0000:2020
0000:2022
0000:2024

0000:2026
0000:2028
0000:202A
0000:202C
0000: 2028
0000:2030
0000:2032
0000:2034
0000:2036
0000:2038
0000:2034
0000:203C
0000:2038

0000:2040
0000:2041
0000:2042
0000:2043
0000:2044
0000:2046
0000:2048
0000:2049
0000:204B
0000:204D
0000:204F
0000:2050

0000:2052
0000:2053
0000:2054

0000: 200K

0000:2062

SYSTEM: .
FAULL:
FAUL2:
ANAFL:

ANADT:

GND1:
GND2:
GND3:
VEL:
V15P:
VI5N:
V5.

V10P:
NTEMP1: .
VI0N:
MTEMP2: .
BTEMP:

SERVER: .
VELL:
122:
123:
124
125:
126:
127
128:
129:
130:
131:
X32:

; TEMPORARY STORAGE

RAC:
CONL:
CONN:
ACKF:
COMTMP:
ADVAL:
SPEED:
BREALL:
BREAK2:
POSDOD:
EXTTMR:
RANDOM:

.BLEB
.BLXB
.BLEB

.EQUAL

.BLEB
.BLKB
.BLKB
.BLKB
.BLKB
.BLEB
.BLKB
.BLEKB

.BLKB

.BLEB

.BLEB
.BLKB
.BLEB
.BLEB
.BLEB
.BLKB
.BLKB
.BLEB
.BLKB
.BLKB
.BLKB
.BLEB

.BLEB
.BLKB
.BLKB
.BLEB
.BLEB
.BLKB
.BLIB
.BLEB
.BLKB
.BLKB
.BLEB
.BLKB

BLEB

[ = I o T T G

L

BLEB

BLKB

[ oS- NGB SR S S B - S B L N S B G T

BLEB

[ oS- - S B 2B ST S NG T NG T SN T N T NI N ]

OO ke B B B B B et et et s

; FLAGS

FLAGST: .

RESCMD: .
NAPATV: .
NAPREQ: .

EQUAL §

BLEB 1
BLEB
BLEB 1

[y

Page

;SYSTEM PARAMETERS
;FAULT BITS SKT 1
;FAULT BITS ST 2
;ANALOG FAULT FLAGS

;ANALOG STORAGE IS HERK

;GND

; GND

;GND
;ROTATION VELOCITY
;41572
;-15V/2

;+9Y

;+10V

;MOUNT TEMP |
;- 10V

;MOUNT TEMP 2
;BIN TENP

; SKRIAL/VERSIOR

;RELATIVE CONTROL ADDRESS
;CONTROL VALUE LSB
;CONTROL VALUE NSB

; ACKNOWLEDGE FLAG

; TEMPORARY COMMAND STORAGE
;4/D TEMPORARY STORAGE
;RANP LRVEL

;RANP UP BREAE POINT
;RAMP DOWN BREAK POINT
;OLD POSITION

; EXTERNAL TROUBLE TIMER
;RANDOM NUMBER STORAGE



215
216
217
218
219
220
221
222
223
224
225
226
221
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
21
262
263
254
255
256
257
258
259
260
261
262
23
264
265
266
267
268
269
210
211
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0000:2055
0000:2056
0000:2057
0000:2058
0000:2059
0000:2054
0000:2058
0000:205C
0000:205D
0000:205K
0000:205F
(000:2060
0000:2062
0000:2063

F¥80:0000

FF80:0000
FF80:0000

FF80:0003
FF80:0006
FF80:0009
FF80:0004
F¥80:000D
FF80:0010
FF80:0011
FF80:0014
FF80:0017
FF80:0018
FF80:001B
FFB80:001E

0000:0012

0000:2100
0000:A766
0000:00E8
0000:0400
0000:F200
0000:0004

BC 00 21

BA A2 FF
B8 7D 00
EF
BA A8 FF
B8 BD 81
EF
BA A6 FF
B8 ¥D 03
k¥
BA A4 FF
B8 3b 00
EF

DRVREQ:
MAROVR:
BDSRST:
DRVONE:
ADFLAG:
BFLAG:
TFLAGO:
TFLAGL:
TFLAGZ:
DRVOFF:
DRVATV:
RAMPOS:
DIR:
LDIR:

ENDFLG:

STCK:
DOVAL:
MASEV:
LOW:
HIGH:
CONRAN:

INITAL:

Page

.BLEB 1

.BLEB 1

BLEB 1

BLEB 1

BLEB 1

BLEB 1

.BLEB 1

.BLEB 1

.BLEB 1

.BLEB 1

BLEB 1

.BLEB 2

BLEB 1

.BLEB 1

.EQUAL  $-FLAGST

ENDS

PROGRAN EQUATES

.EQUAL  2100H ; STACE LOCATION
.EQUAL 0A766H ;DMA 0 CONTROL VALUE
.EQUAL 0O0E8H ;DMA 0, INTO, TIMER ENABLE
.EQUAL  00A00H ; LOW VALUE

.EQUAL  0F200H ;HIGH VALUE

.EQUAL 4 ;STARTING RAMP VALUR

GLOBAL LIST

GLOBAL INITAL, RSCMD
EXTERNAL DSETUP:WORD, TSETUP:WORD, TSET1:WORD

PROGRAM ENTERS HERE AFTER RESET ROUTINE (AS IF BY MAGIC)

ORG 0FF80:0000H

MOV 5P, STCK ;SET STACK POINTER

LETS INITIALIZE MORE 80188 CHIP SELECT LOGIC

HOV DX, LHCS ;SKT UP LOWER MEMORY BLOCK

MOV AX, LMBS ;10 28

007 DL, AX

MOV DX, MPCS ;NOW SET MIDDLE MEMORY BLOCK 10
NOV AX, MMBS ;28 AND 1/0 MAPPED PCS LINES
00T DX, AX

MOV DX, MMCS ;SET NIDDLE MEMORY T0 START AT
HOV AX, MMST ;8K

00T DX, AX

L[} DX, PACS ;SET UP THE PERIPHERAL ADDRESS
OV AX,PST ;T0 START AT 0

001 DX,AX

5



272
273
274
275
276
21
218
219
280
281
282
283
264
285
286
287
288
289
290
291
292
293
204
295
296
297
298
299
300
301
02
303
304
305
Jo6
307
308
309
310
3
312
313
314
315
316
37
318
319
320
321
322
323
324
325
326
321
328
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FF80:001F
FF80:0022
FF80:0024
FF80:0027
FF80:0029
FF80:002C
FF80:002D
FF80:002F
FF80:0031
FF80:0033
FF80:0034
F¥80:0035
F¥80:0036
FF80:0037
FF80:003A

FF80:003B
FF80: 003
FF80:0041
FFB0:0044
FFB0:0045
FF80:0048

FFB0:004A

FF80:004D
FF80:004F
FF80:0052
FF80:0055

FF80:0057
FF80:005A
FF80:005D
FF80:005E
FF80:0061
FEB0:0064
¥¥80:0065

F¥B0:0066
FFB0:0069

FF80:0063
FF80:006C

B8 FF FF¥
k7 02

B8 FF 07
k7 82

BA 00 01
kE

33 C0

k7 00

K7 80

42

KF

42

E¥

B4 83 01
KE

BE 00 00
BA CO ¥¥
B3 06 00
6F

83 C2 02
K2 FA

8 1F 06

32 C0
B9 00 01
BF 00 20
R

BA 28 FF
B8 E8 00
k¥
BA 38 FF
B8 00 00
EF
B

E8 72 05

B3 03 00
E8 DC 05

DSET:

Page
LETS INITIALIZE PORTS AND PORT VALUES
MOV AX,OFFFFH ;EPROM 1 PORT A, B - OUTRUT
0uT PIPTAD,AX
MoV AX,OTFFH ;UPPER NYBBLE - INPUT
00T P2PTAD, AX
HOV DX, RANTC ;NOW DO RAM’S 1/0
ouT DX, AL ;SET 10 OUTPUT
X0R AL AR ;CLEAR ACC
oUT P1PTA AX ;CLEAR EPRON 1 PORTS A AND B
0UT P2PTA A ;CLEAR EPROM 2 PORTS A AND B
INC DX ;POINT TO RAM PORT &
oUT DX,AX ;CLEAR RAM PORTS A AND B
INC )4
0UT DX, AX ;CLEAR PORT C T0O
MOV DX, SEMCT ;CLEAR LIGHTS
ouT DX, AL
NOW LETS SET UP THE DMA 0 CHANNKL
MOV SI,0FFSET DSETUP ;POINT TO TABLE
MOV DX,D0SPL ;SET UP SOURCE POINTER
MOV cX,6
QUTSN
ADD DX,2
L0OP  DSET
NOW LETS INITIALIZK THEK TIMERS
CALL  TMROFF
NOW LETS ZERO MEMORY
10R AL, AL
MOV CX,256 ;256 LOCATIONS
MOV DI,OFFSET MEMST ;START OF INDEX
REP STOS BYTE PTR MEMST
NOW LETS TURK ON THE INTERRUPTS
MOV DX, MASK ;LRTS TURN ON DMA, INTO, TIMER
MOV AL, MASKV ; INTERRUPTS
0UT DY, AX
MOV DX, INTOCR ;ORT INTO PRIORITY
MOV AX%,0 ;BIGHEST PRIORITY
00T DX, AX
811

LETS RESET THE BDS3 SERVO AMPLIFIERS
CALL  BDS3RS ; INITIATE RESET
LETS JUST WAIT FOR THREE SECONDS FOR THINGS TO SETTLE

L] 1,3 ; THREE SECONDS TOTAL
CALL  DELAY



329
330
331
33
333
334
335
336
337
338
339
340
341
342
343
344
35
346
U7
48
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
37
368
369
370
31
n
313
314
315
376
3
318
319
380
381

383
384

385
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FF80:006F
FF80:006F
FF80:0072
FF80:0074
FF80:0077
FFB0:007C
FF80:007F
FF¥80:0080
FF80:0082
FF80:0085
FF80:0087
FF80:008C
FF80: 008K
FF80:0090
F¥80:0093

F¥80:0096
F¥80:0096
FF80:0099

FF80:009F

F¥80:0045

FF80:0048
FF80:00A8
F¥80:004C
F¥B0:00AE
FFB0:00B1
FF80:00B6
FF80:00B8
FF80:008B
F¥80:00BB
FF80:00C0
FF80:00C2
FF80:00C5
FF80:00C8
FF80:00C8
FF80:00CB
F¥80:00D0
FF80:00D2
FF80:00D7
FF80:00D9
FF80:00DB
¥F80:00DD

BB 00 80

k7 00

B9 03 00

6 06 5C 20 00
BA 97 01

kD

F7.D0

250101

14 OF

F6 06 5C 20 01
4 H

k2 §7

A3 04 20

K9 D9 F¥

8 D3 05

07 06 04 20 00 00

7 06 26 20 03 06

EB 09 04

8B OF 50 20

k2 TR

BC 00 21

F6 06 08 20 01
74 03

£9 90 00

F6 06 5F 20 01
74 06

E8 B8 00

K3 KO FF¥

E8 E6 03

F6 06 56 20 01
74 07

80 OF 06 20 08
kB 09

k4 81

24 20

75 03

PHASE:

PH301:

PH302:

THREX:

BOSS:

WAIT:

NEIT:

NEXTO:

NEXT1A:

Page

NOW LETS WAIT FOR THE THREE PHASE

HOV
Ut
OV
HOV
MOV
N
NOT
AKD
42
TEST
Jl
LooP
MOV
JHP

CALL
MOV

SERIAL NUMBER / REVISION

HOV

LETS DO ONE DSTOR PRIOR TO ENTRY

CALL

AT, 80008
PIPTA,AX
CX,3
TFLAGL, O
DX, BDERL!
AX,DX

AX
AX,0101H
THREZX
TFLAGL, !
PH302
PH301
FAUL2,AX
PHASE

THROF¥

WORD PTR FAULZ,0

WORD PTR SERVER,0603H

DSTOR

;TURN ON 3 PHASE

; THREE SECONDS TOTAL
;SET TIMER FLAG - OX
;GET BDS3 INFO

; INVERT

;TEST FOR BUS FAULTS

;BIIT IF OK

;TINE OUT?

;LOOP ONTIL TIME OUT

;UNTIL THREE SEC HAVE PASSED
;SET BDS3 DEAD FLAG

;1IF BUS FAULT

;STOP TIMERS
;CLEAR BDS3 DEAD FLAG

HERE WE ARK INTO THE MAIN PROGRAM

MOV
L0oP
MOV
TEST
Ji
JNP

TEST
Jz
CALL
JNP

CALL
TEST
J2
O0R
JHP
IR
AND
Nz

CX, RARDON
WAIT

5P, STCK
FAULL, L
NEXT
RSCHD

DRVATV,1
NEXTO
CHEDRV
B0SS

DSTOR
MANOVR, 1
FEXT1A
SYSTEN,8
SHORT NEXT1
AL,P2PT8
AL, 208
NEIT1

;GET RANDOM DELAY

; DELAY

;LETS SET UP STACE POINTER
;APEX 0K?

;IF OF

; IF APEX BROKE

;DRIVE ACTIVE?
;TF KOT
;1F ACTIVE

;LETS GET APEX DATA
;HANUAL OVERRIDE?

;IF NOT OVER RIDE
;MANUAL OVER RIDE FLAG

;IN LOCAL?

I8 NOT



386
387
368
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
i
418
419
420
421
422
423
424
425
426
421
428
429
430
41
432
433
434
435
436
437
438
439
440
441
442
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FF80:00DF
FF80:00E2
FF80:00K2
FF80:0087
FF80:00ES
F¥80:00EE
FF80:00F1
FF80:00F4
FF80:00F7
FF80:00FA
FF80:00FD
F¥80:00FD
F¥80:0102
FF80:0104
F¥80:0107
FF80:0107
FF80:010C
F¥80:010F
FF80:0113
F¥80:0116
FF80:0116
FF80:0118
FF80:011D
FF80:0120
F¥B0:0123
FF80:0123
FF80:0128
FFB0:0124
FF80:012D
FF80:012D
F¥80:0132
FF80:0137
F¥80:013C

FF80:013F
FFBO:013F
FF80:0145
F¥80:014B
FF80:014B
FF80:0151
FFB0:0154
FF80:0159
FFB0:015K
FF80:0160
FF80:0163
FF80:0185
FF80:0168
FF80:016B
FF80:016D
F¥80:0170
FF80:0175
FF80:0178
FF80:0174

FF80:017D
FF80:017D
FF80:0181

E9 71 02

F6 06 57 20 01
14 14

€6 06 57 20 00
KB EA 04

B9 01 00

8 54 05

k8 72 05

K3 AB FF

F6 06 52 20 01
74 03
K9 38 00

6 06 53 20 01
74 08

6 06 55 20 00
K9 92 FF

¥6 06 55 20 01
14 06

K8 BO 00

K9 85 F¥

F6 06 54 20 01
7503
k8 7B FF

C6 06 54 20 00
06 06 53 20 FF
80 0K 06 20 01
E9 69 FF

81 26 08 20 1F EC
81 26 06 20 FE FF

B1 26 06 20 F5 FF

BC 00 2!

C6 06 SE 20 01
F6 06 5F 20 01
74 03

E9 45 FF

32 €0

B9 12 00

BF 52 20

F3 M

k8 B2 04

(6 06 52 20 00
B8 00 00

E7 80

E9 2B FF

FE OF 4F 20
B0

NEXTL:

NEXTZ:

NEXT3:

NEIT4:

NEITS:

NEXT6:

CHDRS:

RSCHD:

RSCHD1:

CHEDRV:

Page
JMP LOCAL ; I¥ LOCAL
TEST  BDSRST,! ;RESET BDS3 SERVO AMP?
Jz NEXT2 ; IF NOT
NOV BDSRST, 0 ;RESET REQUEST
CALL  BDS3RS ;00 IT
MOV CI,1 ;WAIT 1 SEC
CALL  DELAY
CALL  TMROFF ;STOP TIMERS
JHP B0SS
TEST  RESCMD,1 ;SOFT RESET?
Jl NEXT3 ;1F NOT
JHP CMDRS ; [F RESKT
TEST  KAPATV,! ;IN NAP?
J2 NEXT4 ; IF NOT
MOV DRVREQ, 0 ;1F KAP, KILL REQ
JMP BOSS ;IF KAP, GOTO BOSS
TEST  DRVREQ,! ;DRIVE REQUEST?
JI NEXTH ;IF NO DRIVE REQUEST
CALL  DRVINT ;IF DRIVE REQUEST
JHP BOSS
TEST  NAPREQ,! ;NAP REQUEST?
JNZ NEXT6
JNP BOSS ;IF N0 NAP REQUEST
MOV NAPREQ,0 ;REMOVE NAP RRQUEST
HOV NAPATV, OFFH ;OT NAP ACTIVE
OR SYSTEM,!1 ;SET NAP FLAG
JHP B0SS ;END OF MAIN ROUTINE
AND WORD PTR FAULL,OFCIFH  ;CLEAR CERTAIN FAULTS
ARD WORD PTR SYSTEM,OFFFEH ;CLEAR NAP
AND WORD PTR SYSTEM,OFFFSH ;CLEAR LOCAL, OVER RIDE
MOV Sp,STCKE ; RESET STACK
MOV DRVOF¥, 1 ;TURN OFF DRIVE
TEST  DRVATV,! ; DRIVING?
hyA RSCMD{ ;1F NOT DRIVING
JHP BOSS ;IF STILL DRIVING
XO0R AL, AL ;NOW ZERO FLAGS
MOV CX,ENDFLG ; NUMBER OF FLAG LOCATIONS
MOV DI,OFFSET FLAGST ;START OF FLAGS
REP STOS BYTE PTR FLAGST
CALL  BREOFF ; ENGAGE BRAKE
MoV RESCHD, 0 ;KILL RESET REQUEST
Hov A%,0 ;KILL LIGHTS
00T P2PTA,AX
J¥p BOSS
DEC BYTE PTR EXTIMNR ;DEC SAFRTY TIMER
INZ CHEDRO ;IR 0K
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443 FF80:0183 CC INT 3 ;00 TIMER THIS WAY
444 FFB0:0184 F6 06 55 20 01 CHEDRO: TEST  DRVREQ,! ; NEW REQUEST

445 FF80:0189 75 01 JKZ CHEDR1 ; [F REQUEST

446 FFE0:0188 C3 RET ;1F NOT

447  FF80:018C C6 06 55 20 00 CHEDR1: MOV DRVRER, 0 ;KILL REQUEST

448  FFB0:0191 8B 1K 00 20 HOV BX,POSCEC ;BUT TEST FOR CLOSE
449 FFB0:0195 2B 1K 44 20 SUB BX, COMTNP

450  FFB0:0199 C6 06 5A 20 00 HOV BFLAG,0 ;ASSUME IN BOUND
451 FFB0:0198 2K 62 1K AC 06 BOUND  BX,CS5:CLSETAB ;CLOSE?

452  FFB0:01A3 F6 06 54 20 01 TEST  BFLAG,1

453  FF680:01A8 75 07 Nz CHKDRZ ;1F NOT CLOSE

454  FFBO:01AA C7 06 44 20 00 00 OV WORD PTR COMTHP,0 ;FOR DRIVE OF

455  FFB0:01B0 C3 RET ; 1F CLOSE

456  FF80:01B1 C6 06 5K 20 01 CHEDRZ: MOV DRVOFF, 1 ;TURN OFF DRIVE
457 FFBO:01B6 C6 06 85 20 01 MOV DRVREQ, 1 ;RETAIN REQUEST

458  FF80:01BB F6 06 5F 20 01 TEST  DRVATV,1 ;DRIVING?

459  FFB0:01C0 74 01 J2 CHEDR3 ;IF STOPPED

460  FFB0:01C2 (3 RET ;1F STILL DRIVING
461 FF80:01C3 32 CO CHEDR3: XOR AL, AL ;NO¥ ZERO FLAGS
462 FF80:01C5 B9 12 00 MOV CX,ENDFLG ;NUMBER OF FLAG LOCATIONS
463 FF80:01C8 BF 52 20 OV DI,OFFSET FLAGST ;START OF FLAGS
464 FFB0:01CB F3 AA REP STOS BYTE PTR FLAGST

465 FFB0:01CD K8 52 04 CALL  BREOFF ;ENGAGE BRAKE

466

467 F¥80:01D0 DRVINT:

468  FF80:01D0 (6 06 55 20 00 OV DRVREQ, 0 ;KILL REQUEST

469  FFB0:01D5 F7 06 08 20 00 18 TEST  WORD PTR FAUL1,1800H  ;E-ST0P, DRIVE LOCKQUT?
470 FF80:01DB 74 01 JZ DRVCKT ;1F OF

471 FF80:01DD €3 RET

472 FF80:01DE 32 CO DRVCNT: XOR AL, AL ;CLEAR ALL DRIVE FLAGS
473  FF80:01E0 B9 05 00 L CX,OFFSET FLAGST+ENDFLG-DRVATV

474 FF0:01E3 BF 5F 20 OV DI,OFFSET DRVATV

475 FF60:01E6 F3 AA REP ST0S BYTE PTR DRVATV

476  FF80:01E8 C7 06 08 20 00 00 MOV WORD PTR FAULL,0 ;CLEAR FAULTS

477 FF80:01EE C7 06 0A 20 00 00 KOV WORD PTR FAULZ,0

478 FFB0:01F4 BB 1K 44 20 HOV BX, CONTHP ;MAKE TEMP COMMAND ACTUAL COMMAND
479 FF80:01F8 89 1E 00 20 LU POSCEC, BX

480 FFB0:01FC C7 06 44 20 00 00 KoV WORD PTR COMTMP,0

481 FF80:0202 KB AC 02 CALL  DSTOR

482

483 ;LOCAL SETUP ENTERS HERE

484

485  FF80:0205 LOCTST:

486  FF80:0205 ¥7 06 08 20 00 18 TEST  WORD PTR FAULY,1800F  ;E-5T0P, DRIVE LOCKOUT?
487 FF80:020B 74 01 Iz LOCCNT ;17 OF

488  FF80:0200 C3 RET

489 FFB0:020E 81 3E 0A 20 48 48  LOCCNT: CMP WORD PTR FAUL2,4848H  ;NORMAL BDS3?

490  FF80:0214 74 01 JZ DRVINO ;1P OE

491 FF80:0216 €3 RET ;ELSE DO NOTHING
492  FFB0:0217 8B 1K 04 20 DRVINO: MOV BX,ERROR ;GET ERROR

493  FF80:021B C6 06 5A 20 00 LY BFLAG, 0

494  FFB0:0220 2K 62 1E AC 06 BOURD  BX,C5:CLSETAB ;CHECE FOR NEARNESS
435 FFB0:0225 F6 06 5A 20 01 TEST  BFLAG,1

496  FF80:0224 75 01 JKZ DRVIN1 ;IF NOT NEAR

497 FF80:022C C3 RET ;IF NEAR

498  FF80:022D AQ 08 20 DRVINL: MOV AL, FAULI ;GET LINIT INFO

499  FFB0:0230 6 06 62 20 01 TEST  DIR,1 ;TEST DIRECTION



500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
5
525
526
521
528
529
530
531
532
533
534
535
536
531
538
539
540
541
542
543
544
545
546
547
548
549
550
851
552
553
§54
958
556
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FF80:0235
FF80:0237
FF80:0238
FF80:0238
FF80:023C
FF80:023K
FF80:0240
FFB0:0241
FFB0:0244
FFB0:0247
FF80:0244
FF80:024D
FF80:0252
FF80:0254
FFB0:0256
FFB0:0257
FF80:0254
FF80:025C
FF80:025D
FF80: 025K
FF80:025F
FF80:0262
FF80:0264
FF80:0266
F¥80:0267
FF80:0268
FF80:026C
FF80: 026K
FF80:0270
FF80:0273
FF80:0276
FF80:0278
FF80:027B
FF80:0280
FF80:0282
FFB0:0285
FFB0:0287
FF80:028A
FF80:028F
FF80:0291
F¥80:0293
FF80:0295
FF80:0298
FF80:0298
FF80:0240
FF80:0242
FFB0:0244
FF80:02A7
FFB0:02AA
FF80:02AC
FF80:02AF
FF80:02B2
FF80:02B4
FF80:02B7
FFB80:02B8
FF80:02BA
FF80:02BC

74 05

24 18

14 06

3

24 06

74 01

€3

40 62 20
42 63 20
B& 00 00
A1 04 20
F6 06 63 20 01
74 02

F1 D8

50

B9 64 00
TR

52

50

52

B3 6C 00
F1 K1

8B D8

38

F7 &l

B3 64 00
F1 11

03 D8

AL 02 20
A3 4D 20
75 03

BB 01 00
F6 06 06 20 02
14 08

83 FB 3C
7203

BB 3C 00
F6 06 63 20 01
74 02

F1 DB

03 C3

A3 48 20
A1 04 20
F6 06 63 20 01
14 02

F1 D8

B9 28 00
3D 00 10
72 08

B9 3C 00
3D 00 30
72 03

B9 50 00

58
F1 El

8B D8
58

DRVINZ:

DRVIN3:

DRVIN4:

DRVINS:

DRVING:

DRVINT:

DRVING:

DRVINY:

JZ
AND
Jz
RET
AND
Iz
RET
MOV
MOV
MoV
L
TEST
JZ
NEG
PUSH
MOV
DIV
PUSH
PUSH
PUSH
OV
HUL
OV
POP
UL
MOV
DIV
ADD
HOV
L)
Nz
MOV
TEST
J2
Cyp
JC
OV
TEST
Ji
KEG
ADD
MOV
L}
TEST
J2
NEG
MOV
CHP
JC
OV
CHP
JC
HOV

pop
MUL

NV
poP

Page

DRVINZ ; 1F POSITIVE
AL, 24 ;CCW LINIT?
DRVIN3

;1F IK COW LIMIT
AL,6 ;CW LINIT?
DRVIN3

;1P TN CW LINIT
AL,DIR
LDIR, AL
DX,0 ;SET UP FOR DIVIDE
AX,ERROR ;GET ERROR
LDIR,1 ;TEST FOR NEGATIVE
DRVIN4 ; 1F POSITIVE
AX ;MAKE ABSOLUTE VALUE
AL ;SAVE ERROR
CX,100 ;DIVIDE BY 100
CX
N
AX
)
(1,12 ;TIMES 12
(¢
BX,AX ;STORE HERE
AX ; NOW REMAINDER
X
(X,100 ;ADJUST
CX
BX,AX
AX,POSD
POSDOD, AX ;0LD POS = CURRENT
DRVINS ; LERO?
81,1 ;IF ZERO
SYSTEN,2 ; IN MANUAL?
DRVING ;1F NOT
B1,60 ;2607
DRVING ; 1F LESS
BX,60 ;SET MAX RAMP
LDIR,1 ;CHECK DIRECTION
DRVINT ; 1F POSITIVE
BX
AX,BX ;FIRST BREAK POINT
BREAK1,AX
AX,ERROR ;GET ERROR
LDIR,1 ;TEST FOR NEGATIVE
DRVINS ; 1F POSITIVE
AX ;MAKE ABSOLUTE VALUE
1,40 ;SET SMALL DELTA
AX, 10008 ;LARGER DELTA?
DRVINS ; 1F SHALL
CX,60 ;0BT MEDIOM DELTA
AX, 30008 ;SHALL DELTA?
DRVING ; IF MEDIUN
(1,80 ;ELSE SET LARGE
AX ;NOW SECORD BREAK POINT
CX
BX,AX ;510RE HERE

AX ;NOW REMAINDER

10



557
558
599
560
561
562
563
564
565
586
567
568
569
570
511
512
573
514
515
576
511
578
519
580
581
582
583
584
585
586
547
588
589
590
591
592
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§05
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FF80:02BD
FF80:02BF
F¥80:02C2
FFB0:02C4
FF80:02C6
FF80:02C7
FF80:02CC
FF80:02CK
FF80:02D0
FF80:02D3
FF80:02D5
FF80:02D7
FF80:02DA
FF80:02DD
FF80:02k2
FF80:02k4
FFB0O: 02k6
FF80:02E8
FF80:02KB
FF80:02F1
FF80:02F4
FFB0: 02K
FFB0:02F9
FF80:02FC
FF80:0301
FF80:0303
FF80:0305
FF80:0309
FF80:0308
FF80:030D
FF80:0310
FF80:0311
FF80:0314
FF80:0316
FF80:031B
FF80:0321
FF80:0324
FF80:0327
FF80:0328
FF80:032D
FF80:032F
FF80:0332
FF80:0337
FF80:0339
FF80:0338
FF80:0340
FF80:0342
FF80:0345
FF80:0348
FF80:0348
FF80:034D
FFB0:0352

FF80:0353
FF80:0353
FF80:0358
FF80:035D

F1 Kl

B9 64 00

F1 11

03 D8

58

F6 06 06 20 02
74 0C

28 (3

3D 41 00

72 0%

03 D8

83 EB 41

41 02 20

F6 06 63 20 01
74 02

F1 DB

03 €3

A3 4B 20

7 06 28 20 00 00
E8 FC 02

k5 00

23 00 KO

BB 04 00

F6 06 63 20 01
74 02

F7 DB

81 E3 FF OF

0B C3

E7 00

BA 96 01

EE

80 CC 10

E7 00

6 06 48 20 1X
C7 06 60 20 00 00
BA 66 FF

B8 01 KO

k¥

6 06 SF 20 01
5 80

25 97 F¥

F6 06 06 20 02
75 02

0C 08

F6 06 63 20 01
14 06

0D 20 00

k9 03 00

0D 40 00

K7 80

C6 06 4F 20 19
3

80 OE 06 20 02
F6 06 56 20 01
74 12

DRVINA:

DRVINB:

DRVINC:

DRVIND:

DRVINK:
DRVINE:

LOCAL:

cx

X, 100

B

BX,AX

AX
SYSTRN, 2
DRVINA
AX,BX
AX,65
DRVINA
BX,AX
BX, 65
AX,POSD
LDIR, 1
DRVINB

BX

AX,BX
BREAKZ, AX
WORD PTR VEL1,0
BREOK

AL, P1PTA
AX,0F000H
BX, CONRAM
LDIR,1
DRVINC

BX

BX, OFFFH
A%, BX
P1PTA,AX
DX, LTCHDA
DX, AL

AH, 108
P1PTA,AX
SPEED, 30
WORD PTR RAMPOS,0
DX, T240DK
AX,0E001H
DX, AX
DRVATV,
AX,P2PTA
AX,0FFITH
SYSTEM, 2
DRVIND
AL,8
LDIR,1
DRVINE
A%, 32
DRVINF
AX, 64
P2PTA,AX
EXTTHR,25

SYSTEN,2
HANOVR, 1
LOCLB

; ADJUST

;RESTORK ERROR

; IN MANUAL?

;IF NOT

;FIND DIFFERENCE
;2657

; I LESS

;GET ERROR IN BX

Page

;MAKE BREAK 65 COUNTS LESS

;CHECE DIRECTION
;IF POSITIVE

;SECOND BREAX POINT

;INITIAL VEL = 0
;TURN ON BRAIE
;GET CURRENT DATA

;JUST CURRENT STATUS
;START DRIVE AT 10sV

; NEGATIVE?
; 1F POSITIVE
;BT NEGATIVE

;STRIP UNWANTED BITS

;MERGE
;SEND 1T
;LATCH 1T

;KNABLE DRIVE
;SET RANP VALUK

;SET RANP UP
;NOW START TIMER 2

;5BT DRIVE ACTIVE

;GET CURRENT STATUS

;STRIP 1T

; IN MANUAL?

; 1F MANUAL
;5T CMD LIGHT
; NEGATIVE?

; 1F POSITIVE
;SET CCW LIGHT

;SET CW LIGHT
;SEND 1T
; INITIALIZE TIMER

;SET LOCAL FLAG
;MANUAL OVERRIDE?
;1F ROT

1
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615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
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637
638
639
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642
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644
645
646
647
648
649
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651
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FF80:035F
FF80:0364
FF80:0366
FF80:0369
FF80:036K
FF80:0371
FF80:0374
FF80:0379
FF80:0378
FF80:0378
FF80:0383
FF80:0385
FF80:0388
FF80:038B
FF80:038C
F¥80: 038K
F¥80:0390
F¥B0:0395
FF80:0394
FF80:039F
FF80:03A1
FF80:03A4
FF80:0346
FFB0:03A8
FF80:03AD
FFB0:03AF
FF80:03B1
FF80:03B5
FF80: 0387
FF80:03B8
FF80:03BA
FF80:038D
FFB0: 03BF
FF80:03C2
FF80:03C5
FF80:03C7
FF80:03CA
FF80:03CF
FF80:03D1
FF80:03D6
FF80:03D9
FF80:03DC
FF80:03DE
FF80:03K1
FF80:03K3
FF80:0386
FF80:03E9
FF80:03EB

FF80:03KE
FF80:03EX
FF80:03F3
FF80:03F5
FFB0:03FA
FF80:03FC
FF80:0401
FF80:0404

F6 06 5F 20 01
75 03

kK9 3F FD

C6 06 58 20 01
K9 K2 FF

BC 00 21

¥6 06 08 20 01
14 03

k3 CD D

F6 06 5F 20 01
7520

k8 28 01

BA 95 01

EC

k6 DO

B4 00

6 06 54 20 00
2K 62 06 BO 06
F6 06 54 20 01
14 03

B8 00 00

03 Co

8B D8

2K 8B 87 B4 06
FF DO

KB 07

FE 0K 4F 20

75 01

C

E5 80

F6 C4 80

75 03

9 2C 00

F6 C4 40

7503

E8 59 00

F6 06 5F 20 01
14 08

(6 06 58 20 01
K9 7A FF

F6 C4 20

1403

K9 6A FD

32 0

B9 05 00

BF 5F 20

A

K9 65 FF

F6 06 5F 20 01
74 OF

F6 06 5F 20 02
75 05

C6 06 5E 20 01
E9 4F FF

C7 06 00 20 00 F2

LOCLA:

LOCLB:

LC1:

LC1A:

LC1B:

LCIC:

LC2:

LC3:

LC4:

LCS:

LUP:

LUP2:
LOPL:

TEST
Nz
JHP
MOV
JHp
Hov
TEST
Ji
JHP
TEST
JNZ
CALL
NOV
IN
NOT
oV
OV
BOURD
TEST
Ji
NOV
ADD
OV
L}
CALL
JHP
DEC
JNZ
INT
IN
TEST
JNZ
JHP
TEST
JINZ
JHP
TEST
Iz
L)
JHP
TEST
JI
JHP
X0R
Nov
Hov

Page

DRVATV, 1 ;DRIVE ACTIVE?
LOCLA ;1F NOT OFF

BOSS

DRVOFF, 1 ; SHUT DOWN
LOCAL

5P, STCK ;SET STACK
FAUL1,1 ;APEX 0K?

LC1 ;IF APEX OK
RSCHD ;1F APEX BROEE
DRVATV,1 ;DRIVE ACTIVE?
LC1B ;1F ACTIVE

DSTOR ;GET INFO

DX, HODESW ;GET MODE SWITCH
AL,DX ;GET INFO

AL ; INVERT AL

AH,0 ;ST AH=0
BFLAG,0 ; KT BLAG=0
AX,CS:MANRG ;MODE SWITCH IN RANGE?
BFLAG, 1 ;00T OF BOUNDS?
LC1A ;1IF 1N RANGE
AX,0 ; PROCESS=NORNAL
AL AX ;ATR2

BX,AX ;BX = INDEX
AX,CS:MANTBL{BX] ;GET ROUTINE

AX ;00 ROUTINE
SHORT LCIC

BYTE PTR EXTTMR ;DEC SAFETY TIMER
LC1c ;1P 0K

K] ;D0 TIMER THIS WAY
AX,P2PTA ;GET SWITCH STATUS
AH, 128 ;DRIVE CW?

LC2 ;NOT DRIVE CW
LuP ;DRIVE CW

AH, 64 ;DRIVE CCW

I3 ;NOT DRIVE CCW
LDWN ;DRIVE CCW
DRVATV, 1 ;DRIVE ACTIVE?
LC4 ;IF NOT ACTIVE
DRVOFF, 1 ;SKT DRIVE OFF
LOCAL

AR, 32 ;STILL IN LOCAL

LGS ;1F IN LOCAL

RSCHD ;LEAVE IF NOT IN LOCAL
AL, AL ;CLEAR ALL DRIVE FLAGS
CX,0F¥SET FLAGST+ENDFLG-DRVATV

DI,OFFSET DRVATV

REP STOS BYTE PTR DRVATV

JHP

TEST
J2
TEST
JINZ
LU
JHP
MOV

LOCAL

DRVATV, 1 ;ALREADY RUNNING?
Lop1 ; IF NOT MOVING
DRVATY, 2 ;OVING CW?

LUP2 ;ALREADY GOING CW
DRVOFF, 1 ;KILL DRIVE
LOCAL

NORD PTR POSCEC,HIGH  ;SET UPPER BOUNDARY

12
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FF80:040A
FF80:040D
FF80:0410
FF80:0413
FFB0:0415
FFB0:0418
FF80:041B
FF80:0420

FF80:0423
FF80:0423
FF80:0428
FF80:0424
FF80:042F
FF80:0431
F¥80:0436
FF80:0438
FFB0:043F
F¥80:0442
FF80:0445
F¥80:0448
FF80:044A
FF80:044D
FF80:0450
FFB0:0455

FF80:0458
FF80:0458
FF80:0458

FF80:045K
FF80: 0458
FF80:0461

FF80:0464
FF80:0464
FF80:0467

FF80:046A
FF80:046A
FF80:046D
FF80:046D
FFB0: 046F
FFB0:0472
FF80:0474
FF80:0476
FF80:0479
FF80:047A

FF80:0478
FF80:047D
FF80:0480
FFB0:0483

FF80:0485
¥F80:0487

EB A4 00

Al 02 20

3D 00 F2

12 03

k9 3B FF

K8 BA FD

80 0K 5F 20 02
k9 30 FF

F6 06 9F 20 01
14 OF

F6 06 5F 20 04
75 05

C6 06 5K 20 01
E9 1A FF

C7 06 00 20 00 0A
k8 6F 00

Al 02 20

3D 00 0A

1303

k9 06 FF

k8 B5 FD

B0 0K 5F 20 04
k3 FB FE

E8 C7 01
E9 06 00

BB 00 08
E9 09 00

BB 00 00
K3 03 00

BB FF 07

K5 00

25 00 FO
0B C3

k7 00

BA 96 01
EE

03

K5 80
25 ¥ F¥
0D 03 00
EB 12

E5 80
25 F8 F¥

LUP3:

LDWK:

LDWN2:
LDWN1:

LDWN3:

NORMIT:

NEGDA:

ZERDA:

POSDA:

SETDA:

NEGAD:

ZERAD:

CALL
L}
Cup

JHP
CALL
OR
J4p

TEST
JI
TEST
IRz
OV
JHP
MoV
CALL
MOV
P
JINC
JHP
CALL
OR
JHP

CALL
JNP

¥OV
Jup

MoV
JHP

MoV

IN

AKD
OR

00T
Hov
00T
RET

IN
ARD
0R
J§P

IN
AND

Page
DSTOR ;GET DATA
AX,POSD ;GET CURRENT POSITION
AXHIGH ;< DRIVE LIMITS
LGP3 ; IF LESS
LOCAL
LOCTST ;SKT UP DRIVE PARAMETERS
DRVATV,2
LOCAL
DRVATV,1 ;ALREADY RUNNING?
LDWN1 ; IF NOT MOVING
DRVATV,4 ;HOVIKG CCW?
LDWN2 ;ALREADY GOING CCW
DRVOFF, 1 ;KILL DRIVE
LOCAL
WORD PTR POSCEC,LONW ;SET LOWER BOUNDARY
DSTOR ;GET DATA
AX,POSD ; GET CURRENT POSITION
AL, LOW ;> DRIVE LIMITS
LDWN3 ;IF LESS
LOCAL
LOCTST ;SET UP DRIVE PARAMETERS
DRVATV, 4 ;SET CCW FLAG
LOCAL
BREOFF ;TURN OFF BRAKE
ZERDA ;ZERO D/A
BX, 800H ;SBT -5V
SETDA
BX,0 ;SET OV
SETDA
BX, TFFH ;SET +5V
AL PIPTA ;GET CURRENT STATOS
AX,0F000H ;JUST STATUS
AX,BX ; MERGE
P1PTA,AX ;SEND 1T
DX, LTCHDA ;NOW LATCH IT IN
DX,AL
AL P2PTA ;GET PORT 2
AX,OFFF8H ;STRIP OLD A/D REQ
AL3 ; REQUEST -10V

SHORT READAD

AX,P2PTA ;GET PORT 2
AX, OFFF8H ;STRIP OLD A/D REQ

3



128
129
730
131
132
133
134
133
136
737
138
738
740
741
742
143
744
745
146
47
748
749
730
751
752
753
154
755
756
757
758
759
760
761
762
763
764
765
166
61
768
769
170
m
112
3
14
775
176
Ul
178
179
180
781
182
183

184
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FFB0:0484
FF80: 048D

FFB0:048F
FFB0:0491
FF80:0494

FF80:0497
FF80:049C
FFB0: 049K
FFB0:04A1
FF80:0442
FF80:04A3
FFB0:048
FFB0:04AR
FFB0:044D
FFB0:04B0

FF80:04B1
FFB0:04B1
FFB0:04B3
FF80:0486
FFB0:04B7
F¥80:04BA
FF80:048D
FF80:04BD
FF80: 04BE
FF80:04C0
FF80:04C2
FF80:04C4
FF80:04C6
FFB0:04CB
FF80:04CE
F¥80:04CK
FF80:04D3
FF80:04D4
FF80:04D5
FF80:04D7
FF80:04DA
FF80:04DD
FF80:04DE
FF80:04K1
FF80:04E4
FF80:04E6
F¥80:04EA
FF80:04ED
FFB0:04EF
FF80:04F4
FF80:04F6
FF80:04¥B
FF80:04FB
FFB0:04FK
FF80: 04FF
FF80:0501
FF80:0504
FF80:0507

FF80:0504

0D 04 00
KB 08

E5 80
25 ¥8 FF
0D 02 00

6 06 53 20 00
K7 80

BA 94 01

KE

B

F6 06 99 20 01
T4 F8

Al 46 20

A3 28 20

03

3200

BA 80 01
KE

83 C2 02
B9 0C 00

EC

24 C0

3C 80

74 0A

2w

80 OF 08 20 01
K9 C6 00

80 26 08 20 FK
A

KD

8B D8

(1 £3 02

83 €2 02

ED

€0 C4 02

80 K4 03

04 IC

89 1E 02 20

A1 00 20

2B €3

6 06 62 20 00
73 05

C6 06 62 20 01

A3 04 20
kD
8A F8

C1 £8 02
25 FF OF

A3 14 20
83 €2 02

POSAD:

READAD:

READAL:

DSTOR:

DSTORI:

DSTORZ:

DST024:

OR
JHP

IN
AND
0R

MOV
00T
MoV
ouT
STl
TEST
J2
OV
MOV
RET

X0R
¥V
0uT
ADD
L}

IX
AND
CHP
WA
L0oP
OR
JHP

AKD
DEC
IN

HOV
SHL
ADD
IN

ROL
AND
OR

HOV
¥OV
SuB
OV
JKC
HOV

HOV
IN
L]

SHR
AND

NOV
ADD

Page

A%, 4 ; REQUEST oV
SHORT READAD
AX,P2PTA ;GET PORT 2
AX,OFFF6H ;STRIP OLD A/D REQ
A%,2 ;REQUEST +10V
ADFLAG, 0 ;RESET FLAG
P2PTA,AX
DX, STCKV ;START CONVERSION
DX, AL

;ERABLE INTEBRRUPTS
ADFLAG,1 ;ANALOG READY?
READAL ;IF NOT
AX,ADVAL ;GET CURRENT VELOCITY
VEL1,AX ; SAVE VELOCITY
AL, AL
DX, APEXRQ ;GET APKX DATA
DX, AL
DX,2 ;POINT TO APEXRS
¢%,12 ;12 TRIALS
AL,DX ;SEE IF DATA READY
AL,0COH ;STRIP DATA
AL,B0H ;LOOE BOR PATTERN
DSTOR2 ; IF READY
DSTOR1 ;IF NOT
FAULL, 1 ;SET APEX DEAD
DSTORG ;SEIP APEX GATHERING
FAUL1, OFEH ;SET APEX OF
DX
AX,DX ;GET POSITION
BI,AX ;POT INTO BX
BI,2 ;GET RID OF RESPONSE BITS
DX,2 ;POINT TO NEXT SECTION
A%, DX ;GET NEXT INFO
AH,2 ;GET FINAL POSITION
AR, 03 ;PREPARE TO MERGE
BL,AH ;MERGE BITS
POSD,BX ;SAVE POSITION
AX,POSCEC
AX,BX ;GET ERROR
DIR,0 ;ASSUME POSITIVE
DSTO24 ;1P POSITIVE
DIR,1 ; OFT NEGATIVE
ERROR,AX ;STORE IT HERE
AX,DX ;GET VELOCITY
BH, AL ;SAVE PARTIAL DATA
A2
AX,OFFFH ;STRIP UPPER NYBBLE
VEL,AX ; SAVE VELOCITY

DX,2 ;POINT TO ANALOGS

14



785
786
1787
788
789
790
79
192
793
794
195
796
87
798
199
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814

816
817
818
819
820
821
822
823
824
825
826
821
828
829
830
831
832
833
834
835
836
837
838
839
840
841
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FF80:050D
FF80: 050K
FF80:0811
FF80:0514
FFB0:0518
FFB0:0514
FF80:051D
FF80:051K
FF80:0520
FF80:0525
FF80:0527
FF80:0529
FF80:052K
FF80:0530
FF80:0532
FF80:0537
FF80:0538
FF80:053D
FF80:0541
FF80:0545
FF80:0549
FF80:064F
FF80: 0583
FF80:0555
FF80:0558
FFB0:0554
F¥80:055D
FF80:0560
FF80:0562
FF80:0564
FF80:0567
FFB0:0569
FF80:056D
FF80:056F
FF80:0574
FF80:0579
FF80:057C
FF80:057C
FFB0: 057K
FF80:0580
FF80:0585
FF80:0587
FF80:0589
FF80:058D
FF80:0590
FF80:0590
FF80:0594
FF80:0594
FF80:0596
Fr80:0599
FF80:059%
FF80:0540
FF80:05A3
FF80:05A3
FFB0:0547
FF80:0548
FF80:054D

kD

(1 k8 02

€0 CF 02

81 E3 00 CO

0B D8

83 C2 02

kC

24 1F¥

80 26 06 20 FB
48 10

74 05

80 OF 06 20 04
24 OF

D0 KO

80 26 08 20 Kl
08 06 08 20

88 D3

81 CB 0F 00

81 K2 OF 00

01 16 50 20

81 26 50 20 3F 00
FE 06 50 20

87 D3

83 FB 03

7K 08

83 EB 04

83 FB 03

T8 32

8B (B

83 C1 01

D1 K3

89 97 0K 20

DI K3

C6 06 54 20 00
2K 62 97 7C 06
B8 00 80

D1 €O

K2 K

F6 06 54 20 01
75 09

100

21 06 0C 20

E9 04 00

09 06 0C 20

k5 80

25 6F FE

F6 06 06 20 04
74 03

0D 10 00

8B 1E 08 20
81 E3 18 00
74 03

0D 80 00

DSTOR3:

DSTO3A:

DSTOR4:

DSTORS:

DSTORS:

DSTORT:

IX
SHR
ROR
AND
OR
ADD
IN
AND
AND
TEST
JZ
OR
AND
SHL
AND
0R
OV
OR
AKD
ADD
AND
INC
ICHG
NP
JLE
SUB
CHP
JLE
MOV
ADD
SHL
OV
SHL
L
BOURD
NOV

R0L
LOoP
TEST
JNZ
K0T
AKD
JNP

OR

IN
AKD
TEST
92
O0R

Hov

JZ
0R

Page
AL DX ;GET DATA
A%,2 ;SHIFT INTO POSITION
BH, 2 ;SHIFT PARTIAL
BX,0C000H ;PREPAR TO MERGE
BX,AX ;SAVE FOR FURTHER PROCESSING
DX,2 ;POINT T0 DISCRETE INRO
AL,DX ;GET DATA
AL, 1FH ;ONLY DISCRETRS
SYSTEN, OFBH ;ASSUME BRAXE NOT RELEASED
AL, 16 ;SRE IF BRAKK IS RELEASED
DSTOR3
SYSTRH, 4 ;SET BRAEE RELEASE
AL, OFH ;SET LIMIT INKQ
AL,1
FAUL1,0E1H ;CLEAR LIMIT FAULTS
FAULL,AL
DX,BX ; SAVE TABLE
BX,0FH :MAIE IT LIEKE STANDARD ANALOG
DX, 0000FH ;DEVELOP TABLE ADDRESS
RANDOM, DX ;DEVKLOP NEW NUMBER
WORD PTR RANDOM, 3FH
RANDON
DX, BX
BL,3
DSTO3A
BX,4
BX,3
DSTORG ;00T OF RANGE
C1,BX ;SAVE ANALOG POINTER IN C
Ci,1 ;PLUS 1 FOR BIT PLACEMENT
B, 1
ANADT[BX],DX ; SAVE ANALOG DATA
BI,1 ;NOW FOR BOUND CHECK
BRLAG, 0 ;BOUND FLAG = OF
DX, CS: ANATAB(BX] ;CHECK ANALOG BOUNDS
AX, 80000 ;ASSUME FAIL
ALl ;PLACE FLAG BI?
DSTOR4
BFLAG, 1 ; BOUND 0K?
DSTORS ;IF BAD
AX ;SBT 0K
ANAFL,AX ;STRIP BAD ANALOG FLAG
DSTOR6
ANAFL, AX ;BT BAD ANALOG FLAG
AX,P2PTA ;GRT LED STATUS
AX,OFRGFH ;EILL ALL LIGHTS
SYSTEN, 4 ;IS BRAIE RELEASED?
DSTOR? ; IR NOT
AL 16 ;SET BRAEE LED O
BX,FAOL1 ;NON DO CCW LIMIT
BX,24
DSTORE ;IF SET LIGHT LED

AL, 128 ;58T CCW LIMIT LED ON

15



B42
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
871
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
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FR80:05B0
FF80:05B0
FF80:0584
FF80:0588
FF80:05BA
FF80: 058D
FF80: 058D
FF80: 05BF
FF80:05C2
FF80:05C3
FF80:05C5
F¥80:05C8
FF80:05CK
FF80:05D0
F¥80:05D3
F¥80:05D6
FFB0:05DA

FF80:05DB
FF80:05DB
FF80:05DD
FF80:05K0
FF80: 05E2
FF80:05K5
FF80: 05ES
FF80:05EA
FF80:05ED
FF80: 05KF

FF80:05F0
FF80:05F0
FF80:05F2
FFB0:05F5
FF80:05K7
FF80:05KC
FFB0:05KFF
FF80:0602
FF80:0607
FF80:0609
FF80:060E
FF80:0610
FF80:0616
FF80:0619
F¥80:0619
FF80:061F

FF80:0622
FFB0:0622
FF80:0624
FF80:0627
FF80:0629
FFBO: 0628
FF80:0631
FF80:0634
F¥80:0639
FF80:063B
FF80:0640

88 1K 08 20
81 E3 06 00
74 03

0D 00 01

E7 80

BA 87 01

D

F1. D0

A3 0A 20

81 26 08 20 FF K7
E5 80

25 00 18

80 ¥4 10

09 06 08 20
3

E5 00

0D 00 20
K7 00

B3 01 00
k8 63 00
E5 00

25 ¥F DF
E7 00

€3

E5 00

0D 00 40

K7 00

6 06 5C 20 00
K8 5K 00

KB AF FE

F6 06 06 20 04
75 10

F6 06 5C 20 01
74 E¥

81 OF 08 20 00 01
E9 32 ¥B

81 26 08 20 FF FE
E9 44 00

5 00

25 FF BF

K7 00

C6 06 5C 20 00
E8 2C 00

K8 7D FE

F6 06 06 20 04
74 31

F6 06 5C 20 01
14 XF

DSTORS:

DETORY:

BDS3RS:

BREON:

BREON1:

BREON2:

BREOFF:

BREOF1:

OV
AND
J2
OR

0ut
MOV
IN

0T
MOV
AND
¥

AND
10R
OR

RET

OR
00T
MOV
CALL
IN
AND
0uT
RET

IN
OR
00T
MoV
CALL
CALL
TEST
JKZ
TEST
iz
OR
JHP

AKD
JHP

IN
ARD
001
OV
CALL
CALL
TEST
JZ
TEST
A

BX, FAULL
BX,6
DSTORS
AX, 256

P2PTA,AX

DX, BDERL1

AX,DX

AX

FAOL2,AX

WORD PTR FAULI,0K7FFH
AX,P2PTA

AX, 18008

A, 108

WORD PTR FAUL1,AX

AX,P1PTA
AX, 20008
P1PTA, AX
Cx,1
DELAY
AX,P1PTA
AX, ODFFFH
PIPTA,AX

AX,P1PTA
AX, 40008
P1PTA,AX
TFLAGL,0
SEC1
DSTOR
SYSTEM, 4
BREOK2
TFLAGE, 1
BREON1
WORD PTR FAUL1,256
RSCHD

WORD PTR FAUL1,(FEFFH
THROFF

AX,P1PTA
AX, 0BFFFH
PIPTA,AX
TFLAGL,0
SECt
DSTOR
SYSTENM, 4
TMROFF
TFLAGL,1
BREOF1

;NOW DO CW LINIT

;TF SET LIGHT LED
;okT CW LIMIT LED ON
;GET IDD STUFF

; COMPLEMENT

;SAVE IN FAUL2
;STRIP OUT FAULIS

Page

;GET E-STOP, DRIVE LOCKOUT

;STRIP JUNK
; INVERT DRIVE LOCEQUT
; MERGE

;GET CONTROL PORT
;00 RESET

; DELAY 1 SEC

;GET CONTROL AGAIN
;KILL RESET

;GET CONTROL PORT
;RELEASE THE BRAEE
;00 11

;SET TIMER FLAG - OF
;1 5KC

;GET UPDATR

;BRAKE FRER?

; IF FREE CONTINUE
;TIMED 0017

;1F NOT

;SKT BRARE FAULT
;RESET COMMAND

;CLEAR BRAKE FAULT
;5T0P TIMER

;GET CONTROL PORT
;ENGAGE THE BRAIE
;01T

;SET TIMER FLAG - OF
;1 SEC

;GET UPDATE
;BRAKE FREE?

; IF FREE CONTINUE
; TINED 00T?
;IF KOT

16



899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
931
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952

954
985
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FF80:0642
FF80:0648

F¥80:064B
FF80: 064K
FF80:0653
FF80:0658
¥F80:065A
FF80:065C

FF80:065D
FF80:065D
FF80:0660
FF80:0663
F¥80:0664
FF80:0667
FF80:066A
FF80:0668

FF80:066C
FF80:066C
FF80:066F
FF80:0672
FF80:0675
FF80:0676
FF80:0679
FF80:0678
FF80:067C

FF80:067C
FF80:067E
F¥80:0680
F¥80:0682
FF80:0684
FF80:0686
FF80:0688
FF80:068A
FF80:068C
FF80:0688
FF80:0690
FF80:0692
FF80:0694
FF80:0696
FF80:0698
FF80:0694
FF0:069C
FF80: 069K
FF80:06A0
FF80:06A2
FF80:06A4
FF80:06A6
FF80:06A8
FF80:06AA

81 OF 08 20 00 01
k9 00 ¥B

k8 OF 00

6 06 5C 20 00
¥6 06 5C 20 01
14 F9

k2 F2

03

BA 5K FF
B8 09 K0
EF
BA 66 FF¥
B8 01 CO
k¥
3

BE 00 00
BA 50 FF
B3 0C 00
6F

83 €2 02
B2 kA

C3

0080
FF7¥
0080
FFTF
0080
FFIF
0080
FF1¥
0080
FET¥
0080
FF1F¥
0080
FFTF
0080
FFIF
0080
FFT¥
0080
FFTF
0080

0080
FFTF

Page
0R WORD PTR FAULI, 256 ;ST BRAEE FAULT
JYP RSCMD ; RESET COMMAND
DELAY: CALL  SECI ;START TIMER FOR 1 SECOND
DELAL: MOV TFLAGL,0 ; RESET TFLAG
DELAZ: TEST  TFLAGI,! ;TIME OUT?
Jl DELAZ ;WAIT
LOOP  DELA ;ONTIL TIME HAS PASSED
RET
SECL:
HOV DX, T1ODE ;ENABLE TIMER1 FIRST
MOV AX,0E009H
00T DX,AX
MOV DX, T2M0DK ; NOW TIMER2
HOV AX,0C001H
00T DX, AX
RET
TMROFE:
MOV SI,0FFSET TSETUP ;POINT TO TABLE
MOV DX, T0CoUT ;POINT TO SOURCE POINTER
MOV (1,12
TSET:  OUTSW
ADD DX,2
LOOP  TSET
RET
; TABLES FOR BOUND CHECES
ARATAB: .WORD  B800OH ;GND
.NORD  7FFFH
.NORD  8000H ;GHD
.WORD  TFFFH
.WORD  8000H ;GND
.WORD  TFFFH
JWORD  8000H ;ROTATION VELOCITY
.WORD  TFFFH
JWORD  8000H ;+15V/2
.WORD  7FFFH
.NORD  8000H ;-19V/2
.NORD TFFHH
.NORD 80004 ;57
.NORD  TFEFH
.NORD  8000H ;+10V
.NORD  7FFFH
.NORD  800CH ;GXD
.NORD  7FEFH
.NORD  8000H ;-10V
.NORD  TFFFH
.NORD  8000H ;MOUNT TEMP 2
.NORD  TFFFH
.WORD  B8000H ;BIN TEMP
JNORD TFFFH

17



956
957
958
959
960
961
962
963
964
965
966
967
968
963
70
9
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
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FF80:06AC
FF80:06AC
FF80:06A8

FF80:06B0
¥F80:06B0
FF80:0682

FF80:06B4
FF80:06B4
FF80:06B6
FF80:06B8
FF80:06BA
FF80:063C
FF80:06BE
FF80:06C0
¥F80:06C2

FF80:07F0

FF80:07F0
FFB0:07F3
FF80:07F6
FF80:07F7

FF80:07KC

Page 18
(ORFFSH ;8 COUNTS BEFORE WE HOVE
00008H
0 ;HODES 0 - 4 ACTIVE
7

; MODE SWITCH ENTRY CONTROL

NORKIT
BREON
NEGDA
ZERDA
POSDA
NEGAD
IERAD
POSAD

07FOR

;THIS AREA IS RESERVED FOR RESET PARAMETERS. CANNOT BE LARGER THEN 16 BYTES

CLSETAB:
FBF¥ .WORD
0800 .ORD

MANRG:
0000 .WORD
0700 .¥ORD

MANTBL:
9804 .¥ORD
F005 .WORD
5K04 .WORD
6404 .WORD
6A04 .WORD
7804 .WORD
8504 .NORD
8r04 .WORD

ORG
BA A0 FF LU
B8 BD F¥ oV
kF 0uT
EA 00 00 80 FF JHP
END

Lines Assembled :

DX, UNCS ;MAKE UPPER MEMORY 2K BLOCK

AX, UNBS

D1, AX

FAR INITAL ;ENTER INTO LOWER EPROM SECTION

986 Assenbly Krrors : 0
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2500 &.D. 80186 Cross Assembler - Version 4.00g

QO =3 O QLN e G N

Input Filename :
Qutput Filename :

FEINT.asm
FEINT.obj

LIST ON

INTERRUPT SECTION FOR FOCUS AXIS FOR VLBA ANTENNAS
WRITTEN BY: WAYNE ¥. KOSKI
LAST REVISION: NOVEMBER 29, 1389

THINGS TO DO AKD GENERAL NOTES:

1. THIS SECTION OF CODE WILL BE THE INTERRUPT
ROUTINES AND SHALL EXCLUDE THE MAIN RUNNKING ROUTIKES
WHICH SHALL BE IN THE OTHER EPROM.

2. ROTATION AXIS SHOULD LOOK SIMULAR TO FOCUS AT
PRESENT.

3. THIS VERSION UPDATES TO THE NEW ¥/R CONTROLLER MODULE.

ASSUME  CS:CODE, DS:DSEG
.OUTPUT 2500AD

-OPTIONS H

LIST OFF

; 80188 INTERNAL PORTS FOR CONTROL AND GUIDANCK

; 80188 INTERRUPT CONTROL / STATUS REGISTARS

0000:FF22 EOI:  .EQUAL OFF22H ;EXD OF INTERRUPT REGISTAR
0000:FF24 POLL:  .EQUAL OFF24H ; INTERRUPT POLL REGISTAR
0000:FF26 POLLS: .EQUAL OFF26H ; INTERROPT POLL STATUS REGISTAR
0000:FF28 MASK:  .EQUAL OFF28H ; INTERRUPT MASK REGISTAR
0000:FF2A PMASE: .EQUAL OFF2AH ; INTERRUPT PRIORITY MASK REGISTAR
0000:FF2C ISR:  .EQUAL OFF2CH ; INTERRUPT IN SERVICE REGISTAR
0000:FF2K IRR:  .EQUAL OFF2EH ; INTERRUPT REQUEST REGISTAR
0000:FF30 ICSR:  .EQUAL OFF30H ; INTERRUPT CONTROL STATUS REGISTAR
0000:FF32 ITCR:  .EQUAL OFF32H ; INTERRUPT TIMER CONTROL REGISTAR
0000:F¥34 IDOCR: .EQUAL OFF34H ; INTERRUPT DA O CONTROL REGISTAR
0000:FF36 IDICR: .EQUAL OFF36H ; INTERROPT DNA | CONTROL REGISTAR
0000:FF38 INTOCR: .EQUAL OFF38H ;INT 0 CONTROL REGISTAR
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0000:¥F34
0000:FF3C
0000:FF3K

0000: FF50
0000:FFSH2
0000:FF54
0000: FF56
0000:FF58
0000:FFoA
0000: F¥5C
0000:FF5E
0000: FF60
0000:¥¥62
0000: FF66

0000: FFAD
0000:¥FA2
0000:FFA4
0000:FEAE

0000:FFA8

0000: FFCO
0000: F¥C2
0000:FFC4
0000:F¥C6
0000:FEC8
0000:FFCA
0000 FFDO
0000:FFD2
0000:FFD4
0000:FFD6
0000:FFD8
0000:FFDA

0000:FFFX

INTICR: .EQUAL OFF3AH
INTZCR: .EQUAL OFF3CH
INT3CR: .EQUAL OFFIEH

; 80188 TIMER CONTROL REGISTARS

T0COUT:
TOMAXA:
TOMAZB:
TOMODE:
T1C00T:
TiNATA:
TIMAXB:
T1MODE:
12C00T:
T2MATA:
TZMODE:

.KQUAL
.KQUAL
.EQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL

OFF50H
OFF52H
OFFS4H
OFFS6H
OFF58H
OFFSAH
OFFSCH
OFF5EH
(OFF60H
OFF62H
OFF66H

Page 2

;INT 1 CONTROL REGISTAR
;INT 2 CONTROL REGISTAR
;INT 3 CONTROL REGISTAR

;TIMER O COUNT REGISTAR
;TINER O AXINUM COUNT A REGISTAR
;TIMER O MAXIMUM COUNT B REGISTAR
;TIMER 0 MODE REGISTAR
;TIMER 1 COUNT REGISTAR
;TINER 1| HAXINUM COUNT A REGISTAR
;TINER 1 MAXINUN COUNT B REGISTAR
;TINER 1 MODE REGISTAR
;TINER 2 COUNT REGISTAR
;TINER 2 MAXIMUM COUNT A REGISTAR
;TIMER 2 MODE REGISTAR

; 80188 CHIP SELECT CONTROL REGISTARS

UMCS:

LHCS:

PACS:

MMCS:

HPCS:

.EQUAL
.KQUAL
.EQUAL
.EQUAL

.EQUAL

OFFAOH
OFFAZH
OFFA4H
OFFAGH

OFFA8H

;80188 INTERNAL UPPER MEMORY CHIP
; SKLECT CONTROL BLOCE REGISTAR
;80188 INTERNAL LOWER MEMORY CHIP
; SELECT CONTROL BLOCK REGISTAR
;80188 INTERNAL PERIPHERAL CHIP

; SKLECT CONTROL BLOCK REGISTAR
;80188 INTERNAL MIDDLE MEMORY
;START ADDRESS REGISTAR

;80188 INTERNAL MIDDLE MEMORY CHIP
; SELECT CONTROL BLOCE REGISTAR

; 80188 DMA CHANNEL CONTROL REGISTARS

DOSPL:
DOSPN:
DODPL:
DODPH:
DOTC:
DOMODE: .
D1SPL:
D1SPM:
DIDPL:
D1DPY:
D17C:
DIMODE: .

-EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL

EQUAL

.EQUAL
.EQUAL
-EQUAL
.EQUAL
.EQUAL

EQUAL

OFFCOH
OFFC2H
OFFC4H
OFFCEH
OFFCBH
OFFCAH
OFFDOH
OFFD2H
OFFD4H
OFFD6E
OFFDSH
OFFDAR

;DMA 0 SOURCE POINTER LSB REGISTAR

;DMA 0 SOURCE POINTER MSB REGISTAR

;DMA 0 DESTINATION POINTER LSB REGISTAR
;DMA 0 DESTINATION POINTER MSB REGISTAR
;DMA 0 TRANSFER COUNT REGISTAR

;DMA 0 MODE REGISTAR

;DMA 1 SOURCE POINTER LSB REGISTAR

;DMA 1 SOURCE POINTER MSB REGISTAR

;DHA 1 DESTINATION POINTER LSB REGISTAR
;DMA 1 DESTINATION POINTER MSB REGISTAR
;DMA 1 TRANSFER COUNT REGISTAR

;DMA 1 MODE REGISTAR

; 80188 INTERNAL I/0 RELOCATION REGISTAR

RELOC: .EQUAL OFFFEH

;1/0 RELOCATION REGISTAR

; 80188 INITIAL VALUES FOR INTERNAL REGISTARS



101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
116
17
118
119
120
121
122
123
124
125
126
121
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

Tue Sep 18 1990 13:12

0000:0000

0000:2000

0000:007D
0000:81BD
0000:03FD
0000:003D
0000: FFBD

0000:0000
0000:0001
0000:0002
0000:0003
0000:0080
0000:0081
0000:0082
0000:0083
0000:0100
0000:0101
0000:0102
0000:0103
0000:0104
0000:0105
0000:0180
0000:0182
0000:0182
0000:0181
0000:0184
0000:0183
0000:0186
0000:0185
0000:0187
0000:018B
0000:018C
0000:018D
0000:0188
0000:018F
0000:0190
0000:0191
0000:0192
0000:0183
0000:0194
0000:0195
0000:0196
0000:0197

0000:2000

LMBS:
MMBS:
HMST:
PST:

UMBS:

P1PTA:
P1PTB:

P1PTAD:
P1PTBD:

P2PTA:
P2PTB:

P2PTAD:
P2PTBD:

RANIC:

RAMPTA:
RANPTB:
RAMPTC:
RAMTLO:
RAMTHI:
APEXRQ:
APRIRS:

POSK:
POSL:
VELN:
VELL:
ANAH:
ANAL:
DISCR:

RELADD:

COMNL:
COMMN:

DEVACK:

MONL:
HONN:
ADL:
ADH:
SEMCT:
STCNV:

MODESW:
LTCHDA:
BDERL1:

DSKG:

y

MENST:

.EQUAL
.EQUAL
.BQUAL
.EQUAL
.EQUAL

00TDH
81BDH
03FDH
003DH
OFFBDH

Page 3

;LONER MEMORY BLOCE SIZE = 2K
;HIDDLE MEMORY BLOCK SIZE - 8K
;MIDDLE MEMORY START POSITION = 8K
;PERIPHERAL START ADDRESS = 0
;UPPER MEMORY BLOCK SIZE = 2

EXTERNAL PORTS FOR CONTROLLING THE FOCUS AXIS

.EQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.BQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
- EQUAL
.KQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.EQUAL
.KQUAL
.EQUAL

SEGMENT

0

1

2

K]

128
129
130
131
256
257
258
259
260
261
384
386
386
385
388
387
390
389
391
395
396
397
398
399
400
401
402
403
404
405
406
407

DATA STORAGE

ORG

.EQUAL

20008

$

;PROM 1 PORT A

;PROM 1 PORT B

;PRON 1 PORT 4 DIRECTION
;PROM 1 PORT B DIRECTION
;PRON 2 PORT &

;PRO¥ 2 PORT B

;PRON 2 PORT & DIRECTION
;PROM 2 PORT B DIRECTION
;RAM TIMER AND CONTROL
;RAY PORT &

;RAM PORT B

;RAM PORT C

;RAM TIMER LOW

;RAM TIMER HIGH

;APEX REQ

;APEX RESPONSE

; POSITION NSB

;POSITION LSB

; VELOCITY MSB

; VELOCITY LSB

; ANALOGS MSB

; ANALOGS LSB

;FOC DISCRETES

;GET RELATIVE ADDRESS

; CONTROL VALUE LSB
;CONTROL VALUE MSB
;DEVICE ACENOWLEDGE
;ONITOR DATA ¥SB
;MORITOR DATA LSB

;READ A/D LSB

;READ A/D MSB

; SELECT MOTOR CURRENT/TORQUE
;START A/D CONVERT

;READ MODE SWITCH

; LATCH DRIVE D/A

;BDS3 ERROR LSB #1



158
159
160
161
162
163
164
165
166
167
168
169
170
1
172
173
174
175
176
m
178
178
180
181
182
183
184
185
186
187
168
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
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0000:2000
0000:2002
0000:2004
0000:2006
0000:2008
0000:2004
0000:200C

0000: 200K
0000:2010
0000:2012
0000:2014
0000:2016
0000:2018
0000:201A
0000:201C
0000:201K
0000:2020
0000:2022
0000:2024

0000:2026
0000:2028
0000:2024
0000:202C
0000:202E
0000:2030
0000:2032
0000:2034
0000:2036
0000:2038
0000:203A
0000:203C
0000: 2038

0000:2040
0000:2041
0000:2042
0000:2043
0000:2044
0000:2046
0000:2048
0000:2049
00002048
0000:204D
0000: 204F
0000:2051
0000:2053
0000:2054
0000:2056
0000:2067

0000:200k

; YONITOR STORAGE

POSCEC: .
P0SD:
ERROR:
SYSTEM: .
FAULL:
FAULZ:
ANARL:

ANADT:

GND1:
GND2:
GND3:
VEL:
V1i5P:
Vi5K:
Vs

V10P:
MTEMPI: .
VION:
NTEMP2: .
BTEMP:

SERVER: .
VELL:
122:
123:
124:
125:
126:
JVAN
128:
129:
130:
131:
132:

; TEMPORARY STORAGE

RAC:
CONL:
CONM:
ACKE:
COMTNP:
ADVAL:
SPEED:
BREAKL:
BREAKZ:
POSDOD:
SCRLST:
SCRCNT:
EXTTMR:
DEL:
FIL:
FILOVR:

BLEB

.BLKB
.BLIB

BLXB

.BLEB
.BLKB
.BLKB

.EQUAL

.BLEB
.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLKB

BLEB

.BLEB

BLEB

.BLEB

BLEB

.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLIB
.BLEB
.BLEB
.BLKB
.BLEB
.BLEB
.BLEB

.BLKB
.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLIB
.BLEB
.BLEB
.BLIB
.BLKB
.BLIB
.BLEB

[ BN SR SR N I N R N )

-

PO 0O O MDD MDD DD RN DD

PO B0 B 8O 682 8O B BB BSOS

Lol Bl - B T S S R K B A I - I i o

Page

;POSITION COMMAND ECHO
;CURRENT POSITION DATA
;POSCEC-POSD

; SYSTEM PARAMETERS

; FAULT BITS SET 1
;FAULT BITS SET 2
;ANALOG FAULT FLAGS

;ANALOG STORAGE IS HERE

;GND

;GND

;GXD

;FOCUS VELOCITY
;+15V/2
;-15V/2

;457

;+10V

;HOUNT TEMP 1
;- 10V

;MOUNT TEMP 2
;BIN TEMP

;OCCURANCE COUNT
;COURT WITHIK OCCURANCE

;RELATIVE CONTROL ADDRESS
;CONTROL VALUE LSB
;CONTROL VALUE MSB

; ACKNOWLEDGE FLAG

; TENPORARY COMMAND STORAGE
;4/D TEMPORARY STORAGE
;RANP LEVEL

;RAMP OP BREAL POINT
;RAMP DOWN BREAK POINT
;OLD POSITION

;LAST 50005 POSITION
;SCREW COUNT

; EXTERNAL SAFETY TIMER
;FILTER DELTA

;FILTER FAIL FLAG

;FILTER FAILURE COUNTER



215
216
2
218
219
220
221
222
223
224
225
226
221
228
229
230
231
232
233
234
235
236
231
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
291
258
259
260
261
262
263
264
265
266
267

268
269

210
21

Tue Sep 18 1990 13:12

0000:2058
0000:2059
0000:2054
0000:205C

0000:208D
0000: 205
0000:205F
0000:2060
0000:2061
0000:2062
0000:2063
0000:2064
0000:2065
0000:2066
0000:2067
0000:2068
0000:2069
0000:2064
0000:2068
0000:206D
0000: 206K

0000:0000

0000:0000
0000:0004

0000:0008
0000:000C

0000:0010
0000:0014

0000:205D

0000:0012

0000:2100
0000:A766
0000:00E8
0000:001C
0000:8400
0000:7200

0000 0000
0000 0000
5000 0000
B001 0000
0000 0000
9D00 0000

PHASEA:
SCRIGK:
RANDOM:
SECCHC:

FLAGST:

RESCHD:
NAPATV:
NAPREQ:
DRVREG:
MANOVR:
BDSRST
DRVONE:
ADFLAG:
BFLAG:
TFLAGO:
TRLAGL:
TFLAG2:
DRVOFF:
DRVATV:
RANPOS:
DIR:
LDIR:

ENDFLG:

STCX:
DOVAL:
MASEY:
CONRAN:
LOW:
RIGH:

TYPEO:
TYPEI:
TYPE2:
TYPE3:
TIPE4:
TYPRS:

.BLEB
.BLEKB
.BLEB
.BLEB

FLAGS
.EQUAL

.BLKB
.BLEB
.BLEB
.BLEB
.BLEB
.BLKB
.BLEB
.BLEB
.BLKB
.BLEB
.BLKB
.BLEB
.BLKB
.BLKB
.BLKB
.BLEB
.BLIB

.EQUAL

ENDS

PROGRAY EQUATES

.KQUAL
.EQUAL
.EQUAL
-EQUAL
.KQUAL
.KQUAL

LIST OK

EXTERNAL REFERENCES

b— 0D s

o

bt et D s s ped A b et feeh e bn bt ed bea bt b

$-FLAGST

2100
0A766H
00EBH
28

00AGOH .XOR. 800CH
0F200H .X0R. 8000H

Page

;CURRENT SCREW SENSOR LEVEL

;RANDOM NUMBER
;SECOND CHANCE FOR 2ND SCREW

;STACK LOCATION

;DMA O CONTROL VALUE

;DMA 0, INTO, TIMER ENABLE
;77 REV/SKC CONVERGE LEVEL
; LOW VALUK

;HIGH VALUE

GLOBAL DSETUP, TSETUP, TSET1, CLSETAB
EXTERNAL

ORG

.LONG
.LOKG
.LONG
.LONG
.LONG
.LONG

0000

INITAL
INITAL
NMI
THR2
INITAL
BOUND

INITAL:FAR, RSCHD:FAR

;DIVIDE ERROR EXCEPTION
;SINGLE STEP EXCEPTION

; NKI

;BREAKPOINT INTERRUPT

; INTO RXCEPTION

;ARRAY BOUND EXCEPTION

5



212
AR
274
215
276
271
218
218
280
281
282
283
284
285
286
2817
288
289
290
291
292
293
294
295
296
297
298
299
300
301
362
303
304
305
306
307
308
309
310
3
312
313
314
315
316
311
318
319
320
321
322
323
324
325
326
321
328
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0000:0018
0000:001C
0000:0020
0000:0024
0000:0028
0000:002C
0000:0030
0000:0034
0000:0038
0000:003C
0000:0040
0000:0044
0000:0048
0000:004C

0000:0050
0000:0050
0000:0050
0000:0051
0000:0052
0000:0053
0000:0057
0000:005C
0000:005F
0000:0060
0000:0062
0000:0067
0000:006C
0000: 006K
0000:0073
0000:0075
0000:0075
(000:0078
0000:007C
0000: 007
0000:0082
0000:0085
0000:0086
0000:0087
0000:0088
0000:008E
0000:0081
0000:0094
0000:0085
0000:0099
0000:0094
0000:0098
0000:009C

0000:009D

0000 0000
0000 0000
0000 0000
0000 0000
AE00 0000
0000 0000
8101 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
3F01 0000
8001 0000

50

52

93

FF 36 65 20

(6 06 65 20 00
BA 8B 01

&C

B4 00

2K 62 06 FA 05
F6 06 65 20 01
74 07

80 0K 08 20 40
EB 19

2K 2B 06 FA 05
03 CO

8B D8

8B 87 00 20

BA 8F 01

EF

44

EE

81 26 08 20 BF FF
B8 02 00

BA 22 FF

k¥

BF 06 65 20

58

5

58

CF

TYPES:
TYPRT:
TYPES:
TYPES:

TYPE10:
TYPE11:
TYPE12:
TYPE13:
TYPE14:
TYPELS:
TYPE16:
TYPELT:
TYPE18:
TYPELS:

NMI:

N¥I1:

NEXIT:

BOUKD:

.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
.LONG
. LONG
.LOXG
.LONG
.LONG
.LONG
.LONG

INITAL
INITAL
INITAL
INITAL
DMAO

INITAL
IRT0

INITAL
INITAL
INITAL
INITAL
INITAL
THR1

THR2

Page

;UNUSED OPCODE EXCEPTION
;ESC OPCODE EXCEPTION
;TINER 0 INTERRUPT

; RESERVED

;DHA 0

;DA 1

;INT O INTERRUPT

INT 1 INTERRUPT

;INT 2 INTERRUPT

;INT 3 INTERRUPT

; RESERVED

; RESERVED

;TIMER 1 INTERRUPT
;TIMER 2 INTERRUPT

NMI INTERRUPT IS LOCATED HERE AFTER TABLE

THIS INTERRUPT IS USED TO SEND MONITOR DATA TO
THE STANDARD INTKRFACE.

PUSH
PUSH
PUSH
PUSH
OV
MOV
IN
MOV
BOUKD
TEST
J2
OR
J¥P

SUB
ADD
oV
MOV
MOV
ouT
DEC
00T
ARD
L]
OV
0uT
POP
POP
POP
POP
IRET

AX

DX

BX

BFLAG
BFLAG,0

DX, RELADD
AL,DX

A,0

AX,CS: HONRG
BFLAG, 1
NNI1
FAUL1, 64
SHORT NEXIT

AX,CS:¥ONRG
AL AX

BX,AX
AX,MEMST({BX]
DX, MONL
DI, AX

)

DX, AL

WORD PTR FAUL1,OFFBFH
L2

DX,R0I
DX, AX

BFLAG

BX

DX

AX

;SAVE REGISTARS, ETC

;RELATIVE ADDRESS TEST
;GET RELATIVE ADDRESS

;RELATIVE ADDRESS IN RANGE?

;1F OF
;SET MONITOR FAULT FLAG
;EXIT ROUTIRE

; SUBTRACT OFFSET

;TIHES 2

;BX 1S NOW THE INDEX VALUE
;GET MONITOR DATA

;SEND IT

;SEND DEVICE AEKNOWLEDGE
;RESET MONITOR FAULT FLAG
; SPECIFIC BOI

;RESTORE REGISTARS, KTC

THIS IRTERRUPT SETS THE OUT OF BOUKDS FLAG

6



329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
341
348
349
350
351
352
383
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
310
n
372
313
314
315
376
3
378
3719
380
381
382
383
384
388
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0000:008D 50

0000:0098 52

0000:009F (6 06 65 20 01
0000:00A4 B8 05 00
0000:00A7 BA 22 F¥
0000:0044 EF

0000:00AB  5A

0000:00AC 58

0000:008D CF

0000:00AK DKAO:
0000:00AE 50

0000:004F 52

0000:00B0 51

0000:00B1 53

0000:00B2 56

0000:00B3  FF 36 65 20
0000:00B7 C6 06 65 20 00
0000:00BC B4 1E 40 20
0000:00C0 BT 00

0000:00C2 2 62 1E DC 05
0000:00C7 6 06 65 20 01
0000:00CC 74 08

0000:00CE 80 OF 08 20 20
0000:00D3  E9 8B 00
0000:00D6 DKAOL:
0000:00D6 81 26 08 20 DF FF¥
0000:00bC 28 2B 1E DC 05
0000:0081 03 DB

0000:00E3 2K 8B 87 E0 05
0000:00E8 FF K0

bl

0000:00EA POSCMD:
0000:008A A1 41 20

0000:008D 35 00 80

0000:00F0 2K 62 06 FE 05

0000:00¥5 35 00 80

0000:00r8  F6 06 65 20 01

0000:00FD 74 07

0000:00FF 80 0K 08 20 80

0000:0104 EB 5B

0000:0106 80 26 08 20 TF POSCM1:
0000:010B A3 44 20

0000:010E  C6 06 60 20 01

0000:0113  C6 06 63 20 00

0000:0118 KB 47

0000:0114 RECHD:
0000:011A €6 06 5D 20 01
0000:011F EB 40

0000:0121 RAPCHD:

Page

PUSH  AX ;SAVE REGISTARS

PUSH DX

MOV BFLAG, 1 ;SET OUT OF BOUKDS FLAG
MOV AL ;SPECIFIC K01

Hov DX, K01

007 DX,AX

PoP ) ;RESTORE RRGISTARS

POP AX

IRET

THIS INTERRUPT COMPLETES THE PROCESSING OF A COMMAND
INPUTTED FROM THE STANDARD INTERFACE

PUSH  AX ;SAVE REGISTARS, EIC
PUSH DX

PUSH X

PUSH  BX

PUSH  SI

PUSH  BFLAG

OV BFLAG,0 ;ASSUME IN BOUNDS

MOy BL,RAC ;GET RELATIVE ADDRESS
OV BH,0 ;STRIP UPPER NYBBLE
BOUKD  BX,CS:CMDRG ;VALID COMMAND?

TEST  BFLAG,1 ; IN BOUND?

JZ DNAQ1 ;TF OF

0R FAULL, 32 ;KT COMMAND INVALID
JHP DEXIT

AND WORD PTR FAUL1,0FFDEH  ;CLEAR COMMAND INVALID
SUB BX,CS: CHDRG ; SUBTRACT OFFSET

ADD BX,BX ;TIMES 2

HOV AX,CS:CHDTBL{BX] ;GET NEW PROGRAK POINT
JHP AX ;60 THERE

THE REXT FIVE ROUTINES ARE THE COMMAND PROCESSING ENTRY POINTS

Hov AX, CONL ;GET COMMANDED POSITION
I0R AX,8000H ;FOR BOUND TEST

BOUND  AX,CS:POSRG ;POSITION WITHIN RANGE?
I0R AX, 80008 ;UNDO AFTER TEST

TEST  BFLAG,!

JZ POSCH1 ; IF 1N RANGE

0R FAULL, 128 ;5T OPERATOR FAULT
JKP SHORT DEXIT

AXD FAULL, 7FH ;RESET OPERATOR FAULT
LU} COMTMP,AX ;SAVE COMMANDED POSITION HERK
MoV DRVREQ,1 ;5KT DRIVE REQUEST

L DRVONE, 0 ;CLEAR SECOND TRY FLAG

JHP SHORT DEXIT

MoV RESCHD, 1 ;SET SOFT RESET REQUEST
JoP SHORT DEXIT



386
387
368
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
4117
418
419
420
421
422
423
424
425
426
427
428
429
130
431
432
433
434
435
436
437
438
439
440
41
442
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0000:0121
0000:0126
0000:0128
0000:012D
0000:0132
0000:0134
0000:0139
0000:0138
0000:0140

0000:0142
0000:0142
0000:0147
0000:0149
0000: 014K
0000:0153
0000:0155
0000:0154

0000:015C

0000:0161
0000:0164
0000:0167
0000:0164
0000:0168
0000:016E
0000:0170
0000:0173
0000:0176
0000:0177
0000:0178
0000:017C
0000:017D
0000:017E
0000:017F
0000:0180

0000:0181
0000:0181
0000:0182
0000:0183
0000:0186
0000:0187
0000:0184
0000:018D
0000:0190
0000:0195
0000:0198
0000:0198
0000:019C
0000:019D

0000:019K

F6 06 41 20 01
75 0C
6 06 5K 20 00
80 26 06 20 FE
kB 2D
F6 06 5K 20 01
75 26
C6 06 5F 20 01
kB IF

F6 06 41 20 01
75 0C
6 06 61 20 00
80 26 06 20 ¥7
EB 0C
C6 06 61 20 01
EB 05

6 06 62 20 01

BE KE 05
BA CO FF
B9 06 00
6F

83 €2 02
K2 FA

B8 04 00
BA 22 FF
k¥

8F 06 65 20
)

o8

99

54

58

Cr

§0

52

BA 91 01
KD

C1 B8 04
35 00 08
A3 46 20
(6 06 64 20 01
B8 0C 00
BA 22 FF
k¥

5A

8

CF

KAPCM1:

MANCMD:

MANCMI:

BDSCHD:

DEXIT:

DSET:

INT0:

Page

TEST  CONL,1 ;TEST FOR SET / RESET
INZ NAPCH1
HOV NAPATV,{ ;1F CLEAR NAP

AND SYSTEM, OFEH
JHP SHORT DEIIT

TEST  NAPATV,! ;ALREADY NAPPED?
NI DEXIT
OV NAPREQ, 1 ;SET NAP REQUEST

JHP SHORT DEXIT

TEST  CONL,1 ;TEST FOR SET / REGKT
g NARCH1
HOV MAROVR,0 ;IF CLEAR OVER RIDE

AND SYSTEN, 0F7H
JHP SHORT DEXIT
N0V MANOVR,1 ;SET MANUEL OVER-RIDE
JHP SHORT DEXIT

¥V BDSRST, 1 ;SET BDS3 SERVO RESET

HOV SI,C5:OFFSET DSETUP ;RE-INITIALIZE DMA 0
L) DX, DOSPL

MOV CX,6

OUTSH

ADD Di,2

LOOP  DSET

HOV AL 10 ; SPECIFIC EOI
HOV DX, B0I

001 DX, AX

POP BFLAG ;RESTORE REGISTARS, KIC
POP ol

POP BI

POP CX

POP DX

POP AX

IRET

THIS INTERRUPT ROUTINE LOADS THE ANALOG TO DIGITAL VALURS
AFTER CONVERSIOK

PUSH  AX ;SAVE REGISTARS
PUSH DX

MOV DX, ADL ;GET A/D VALUE

it | AX,DX

SHR AL4 ;PUT INTO POSITION
I0R AX,0800H ;TWOS COMPLEMENT
OV ADVAL,AX ; STORE HERE

¥V ADFLAG, 1 ;SKT ADFLAG

MOV AX,12 ; SPECIFIC EOI

MOV DX, B0l

00T DI, AX

POP DX ;RESTORE REGISTARS
POP AX

IRET



443
444
445
446
47
448
449
£50
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
410
4t
4
413
il
415
46
41
418
419
480
181
462
483
184
485
486
487
488
469
490
191
492
493
494
495
496
497
498
499
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0000:019F
0000:019F
0000:01A0
0000:01A!
0000:0146
0000:01A3
0000:01AC
0000:01AD
0000:01Ak
0000:01AF

0000:0180
0000:01B0
0000:01B1
0000:0182
0000:01B3
0000:01B4
0000:01B8
0000:01BD
0000:01C2
0000:01C4
0000:01C7
0000:01CA
0000:01CF
0000:01D1
0000:01D4
0000:01D6
0000:01D8
0000:01D4
0000:01DC
0000:01DF
0000:01K2
0000:01E5
0000:01k6
0000:01EB
0000:01ED
0000:01KF
0000:01F1
0000:01F4
0000:01F6
0000:01F8
0000:01FB
0000:0200
0000:0202
0000:0205
0000:0206
0000:0208
0000:020C
0000:020F
0000: 0211
0000:0217
0000:0214
0000:021D
0000:0221
0000:0226
0000:0228
0000:0230

50

52

C6 06 67 20 01
B8 08 00

BA 22 FF

EF

oA

58

CF

50

93

51

52

FF 36 65 20

6 06 53 20 19
F6 06 64 20 01
75 06

K8 01 04

K9 §2 02

F6 06 69 20 01
1403

K9 7K 02

K4 81

24 18

34 10

74 03

ES AA 02

EB 54 03

BA 87 01

kC

F6 06 6K 20 01
14 07

24 03

74 04

E9 58 02

24 0C

74 03

k9 57 02

F6 06 59 20 01
74 03

E9 7C 00

KC

24 20

30 06 58 20

A2 58 20

74 09

C7 06 51 20 00 00

B9 67 00

Al 4F 20

2B 06 02 20

€6 06 65 20 00
2K 62 06 EA 05
F6 06 65 20 01
410

TMRI:

THR2:

G0:

THR21:

THR210:

THR21A:

THR21B:

THR2BB:

THR21C:

PUSH
PUSH
OV
MOV
MOV
ouT
pop
POP
IRET

PUSH
PUSH
PUSH
PUSH
PUSH
OV
TEST
INZ
CALL
JHP
TEST
JZ
JHp
IN
ARD
X0R
JZ
JNP
CALL
KoV
IN
TEST
3z
AND
Jz
JHP
AND
42
JHP
TEST
Iz
JHP
IN
AND
X0R
MOV
12
L}
JHP
LI}
SUB
MOV
BOUND
TRST
JZ

Page
AX ;SAVE REGISTARS
DX
TFLAGI, ¢ ;SET TIMER | FLAG
AX,8 ; SPECIFIC ROl
DX, 0!
DI, AX
DX ;RESTORE REGISTARS
AX
AX ; SAVE REGISTARS
BX
X
DX
BFLAG
EITTMR, 25
DRVATV, 1
G0
TMROFF
THR2EX
DRVOFF, ;G0 INTO SHUTDOWN?
THR21 ;IF NOT SHUT DOWN
OFFIT ;IF SHUT DOWN
AL,P2PTB ;GET E-STOP, DRIVE LOCROUT
AL, 184 ; STRIP JUNE
AL, 10H ; INVERT DRIVE LOCEQUT
TMR210 ; IF EVERYTHING OK
OFFIT3 ;BLSE KILL DRIVE
DSTOR ;GET LATEST DATA
DX, DISCR ;DOINT TO DISCRETES
AL, DX ;GET INFO
LDIR, { ;TEST DIRECTION
THR21A ; IF POSITIVE
AL, 3 ;DOWN LINIT?
THR21B ; IF NOT
OFFIT ; IF IN DOWN LIMIT
AL,0CH ;0P LINIT?
THR21B ;[ NOT
OFFIT ;IR IN UP LINIT
SCWIGN,1 ; IGNORE?
TMR2BB ;N0
TMR22 ;YRS
AL,DX ;GET SCREW LEVEL
AL, 32 ;JUST SCREW INFO
PHASEA, AL ; TRANSITION?
PHASEA, AL ;UPDATE
TMR21C ;IF NO TRANSITION
WORD PTR SCRCKT,0 ;SCREW COONT 0
TMR22 ; CONTINUE
AX,SCRLST ;GRT LAST OK POSITION
AX,P0SD ; DEVELOP DELTA
BFLAG,0 ;FOR BOUND CHECK
AL, CS:DELTA ; IN BOUNDS?
BFLAG, 1
THR2CC ; IF IN BOUNDS



500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
531
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
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0000: 0232
00000237
0000:023A
0000:023%
0000:0243
0000:0245
0000:02438
0000:024%
0000:0253
0000:0257
0000:0254
0000:025D
0000:0260
0000:0265
0000:0268
0000:026D
0000:0272
0000:0274
0000:027A
0000:027K
0000:0281
00000286
0000:0288
0000:0268
00000288
0000:0292
0000:0294
0000:0298
0000:029C
0000:02A1
0000:02A3
0000:02A6
0000:024A
0000:02AF
0000:02B1
0000:02B1
0000:02B1
0000:02B5
0000:0288
0000 028¥
0000:02C4
0000:02C6
0000:02C8
0000:02C9
0000:02CC
0000:02CF
0000:02D4
0000:02D6
0000:02D8
0000:02DA
0000:02DD
0000:02DK
0000:02E2
0000:02E5
0000:02K7
0000:02ED
0000:02F2

(6 06 56 20 01
A1 54 20

FE 06 57 20

80 3K 57 20 04
75 0F

81 0K 08 20 00 04
E9 3B 02

€6 06 56 20 00
01 06 51 20

43 54 20

A1 02 20

A3 4F 20

€6 06 65 20 00
A1 51 20

2k 62 06 O 06
F6 06 65 20 01
74 0D

81 0F 08 20 00 82
FE 06 5C 20

9 08 02

F6 06 56 20 01
74 03

K9 21 02

A0 6D 20

3k 06 6K 20

14 08

6 06 68 20 06
k9 15 00

80 3K 48 20 0A
75 03

k9 1A 02

8B 1E 6B 20

2K 8B 87 06 06
FF K0

BB 1K 04 20

£6 06 65 20 00
2K 62 1E D8 05
F6 06 65 20 01
75 3A

ES 00

50

25 FF OF

BB 04 00

F6 06 6K 20 01
15 02

F1 DB

2B (3

25 FR OF

9B

81 E3 00 kO

3D 00 00

75 0K

81 26 08 20 FF FD
06 06 5C 20 00
k9 94 01

THR2CC:
TMR2CD:

THRZ1D:

TMR2Z:

THR220:

THR22A:

THR23:

VERGIT:

VERGIO:

KOV
oV
INC
CKP
JNZ
0R
JNP
L}
ADD
OV
OV
MOV
MOV
HOV
BOUND
TEST
JZ
0R
INC
JHP
TEST
Jz
JHP
HOV
Cup
JZ
OV
JHP
CHp
Kz
JHP
HOv
HOV
JHP

OV
HOV
BOUND
TEST
JNZ
IR
PUSH
AND
MOV
TEST
JNZ
NEG
SUB
AND
POP
AND
CHP
JRE
AND
L)
JHP

FiL,1

AX, DEL

FILOVR

FILOVR, 10
THR2CD

WORD PTR FAUL1,00A00H
OFFITI

FIL,0

SCRCNT, AX
DEL,AX

AX,POSD
SCRLST, AX
BFLAG,0
AX,SCRCNT

AX,CS: SCREW
BFLAG,1

THR22

WORD PIR FAUL!,B8200H
SECCHC

OFFIT3

FIL,1

THR220

THR2EX

AL,DIR

AL,LDIR

THR22A

RANPOS, 6

VERGIT

BYTE PTR SPKED,10
THR23

MOTION

BX, RAMPOS

AX,CS: RAMPTL{BI]
AX

BX,ERROR
BFLAG, 0
BX,CS:CLSETAB
BFLAG, 1
VERGI1
AX,P1PTA

AX

AX, OFFFH

BX,4

LDIR,1

VERGIO

BX

AX,BX

AX, OFFFH

BX

BX,0F000H
AX,0

VERGIA

WORD PTR FAUL1,OFDFFH
BYTE PIR SECCHC,0
OFFIT3

;SET FIL BLOWN
;GET LAST OK DELTA

Page

;INC FILTER NUMBER FAIL COUNT

;100 HARY?

;IF NOT

;SET FAULT
;HAJOR PROBLEN
;RESET FIL

;ADD IN DELTA
;UPDATE DELTA
;UPDATE POSITION

;9ET IN BOUNDS

;WITHIN +/- 38 COUNTS
; 1N BOUNDS?

;IF OF

;SET FAULT BITS

;INC SECOND CHAKCE
;EILL DRIVE

;BAD AREA

;GET DIRECTION
;KQUAL?
; IF EQUAL

;GOT0 CONVERGE
;HOTION ANALYSIS?
;IF NOT

;GET CURRENT RANP
;GKT INDEX
;60 THERE

;ARE WE CLOSE?
;SKT 1N BOUNDS
;CLOSE?

; 1F NOT

;FINAL RAMP TO STOP
;SAVE [T

;JUST RAMP VALUE
;PREPARE TO DECREASK
;CHECE DIRECTION

; IF POSITIVE

; 1¥ NEGATIVE

;JUST RAMP VALUE

; RESTORE

;JUST CONTROL

; DONE?

;NOT DONE

;RESET DRIVE FAULT FLAG

;CLEAR 2ND SCREW SECOND CHANCE

; COMPLETE

10



887
558
559
560
561
562
563
564
565
566
967
568
569
570
571
512
513
574
576
976
511
578
978
580
981
982
583
584
585
586
587
588
989
530
581
992
593
594
586
596
597
598
599
600
601
602
603
604
605
606
607
608
609

610
611

612
613
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0000:02F5
0000:02F7
0000:02F9
0000:02FC
0000:02FD

0000:0300
0000:0300
0000:0303
0000:0307
0000:0309
0000:030C
0000:030D
0000:0310
0000:0312
0000:0313
0000:0316
0000:0319
0000:0318
0000:0320
0000:0322
0000:0324
0000:0327
0000:0328
0000:032C
0000:032D
0000:032F
0000:0331
0000:0334
0000:0335
0000:0336
0000:0339
0000:033B

0000:033E
0000:0338
0000:0343
0000:0345
0000:034A
0000:034F
0000:0354
0000:0358
0000:035C
0000:035F
0000:035F
0000:0365

0000:0368
0000:036D
0000:0371
0000:0373
0000:0378
0000:037A

0000:037B
0000:037E

0000:0381
0000:0386

0B C3

K7 00

BA 96 01
kE

9 AC 01

A0 6D 20

34 06 68 20
75 07

BA 96 01

14

K9 9C 01

E5 00

30

25 FF OF
BB 04 00

F6 06 6K 20 01
75 02

F1 1B

2B (3

25 F¥ OF
5B

81 K3 00 FO
90

0B 3

k7 00

BA 96 01

EE

38

3D 00 00

14 03

E9 6K 01

F6 06 63 20 01
75 1A

C6 06 63 20 01
6 06 6A 20 00
6 06 60 20 01
8B 1E 00 20

89 1K 44 20

K9 24 01

81 0K 08 20 00 02

E9 21 01

6 06 65 20 00
FE 0F 48 20

75 34

€6 06 48 20 14
E5 00

50

25 FF OF
BB 04 00

F6 06 6E 20 01
75 02

VERGIA:

VERGIL:

VERGIB:

VERGIC:

VERGIZ:

VERGI3:

LIPUP:

OR

ouT
¥V
0uT
JHp

OV
CHP
JNE
MOV
00T
JHF
IN
PUSH
AND
MOV
TEST
JNZ
NEG
SUB
ARD
POP
AND
PUSH
0R
ouT
MOV
007
POP
Chp
JE
JHP

TEST
JNZ
MOV
KOV
L
NOV
OV
JHP

OR
JHP

OV
DEC
N2
L

PUSH
AND
MOV

TEST
INZ

Page
AX,BX ; MERGE
PIPTA,AX ;SERD NEW RAMP
DX, LTCHDA ;NOW LATCHE D/A
DX, AL ;NEW RAMP COMPLETE
THR2EX
AL,DIR ;CHECK FOR DIRECTION SWITCH
AL, LDIR
VERGIB ;WE OVER SHOT
DX, LTCHDA ;NOW LATCH D/A
DX, AL ;OLD RAMP COMPLETE
TMR2EX ;IF NOT SWITCHED
AX,PIPTA ;FINAL RAMP TQ STOP
AX ;SAVE IT
AX,OFFFH ;JUST RANP VALUE
BX,4 ;PREPARE TO DECREASE
LDIR,1 ;CHECK DIRBCTION
VERGIC ;1F POSITIVE
BX ;1P NEGATIVE
AL, BX
AL, OFFFH ;JUST RAMP VALUE
BX ; RESTORE
BX, 0FO00H ;JUST CONTROL
AX ;SAVE NEW RANMP
AX,BX ; MERGR
P1PTA,AX ;SEND NEW RAMP
DX, LTCHDA ;NOW LATCH D/A
DX, AL ;NEW RAMP COMPLRTE
AX ; RESTORE NEW RAMP
AL,0 ; DONE?
VERGI2 ; DONR
TMR2EX
DRVONE, 1 ;08 SECOND TRY?
VERGI3 ;1F SECOND TRY
DRVONE, 1 ;SKT SECOND TRY FLAG
DRVATYV,0 ;SET DRIVE TO NON ACTIVE
DRVREQ, 1 ;RESTART COMMARD
BX,POSCEC ;GET COMTMP - POSCEC
COMTMP, BX
OFFITI ; LEAVE
WORD PTR FAUL1,200H ;SET DRIVE FAULT
OFFITI ;ST0P
BFLAG,0 ;RESKT BOUND FLAG
SPEED
11P0P2 ; IF R0 CHANGE IK RAMP
SPEED, 20 ; RESET SPEED
AL PIPTA ;GET CURRENT RAMP POINT
AX ;SAVE IT
AX,OFFFH ;STRIP CONTROL NYBBLE
BX,4 ;DO NEXT RAMP STEP
LDIR,! ; NEGATIVE?

Z1PUPL ; IF POSITIVE

1



614
615
816
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
58
659
660
661
662
663
664
665
666

667
668

669
670
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0000:0388
0000:0384
0000:038C
0000:036F
0000:0392 2K 62 06 02 06
0000:0337 C1 C8 04
0000:0394 5B

0000:039B 81 E3 00 FO
0000:039F 0B C3
0000:03A1  E7 00
0000:03A3  BA 96 01
0000:03A6  EE

0000:03A7  F6 06 65 20 0t
0000:03aC 75 13
0000:03AK A1 02 20
0000:03B1  F6 06 6K 20 01
0000:0386 75 11
0000:0388 3B 06 49 20
0000:038C 73 03
0000:03BE  E9 EB 00
0000:03C1 80 06 6B 20 02
0000:03C6 E9 E3 00
0000:03C9 3B 06 49 20
0000:03C0 72 F2
0000:03CF  E9 DA 00

F1 18
03 C3
25 FF OF
€1 C0 04

0000:03D2
0000:03D2
0000:03D6
0000:0308
0000:03DD
0000:0380
0000:03ES
0000:03K7
0000:038B
0000:03KkD
0000:03EF
0000:03F4
0000:03F6
0000:03F4 72 K3
0000:03FC  BA 96 01
0000:03FF  EE
0000:0400 K9 AS 00

FE 0K 48 20

75 05

(6 06 48 20 14
A1 02 20

F6 06 6E 20 01
75 0F

3B 06 4B 20

13 02

kB 0D

80 06 6B 20 02
EB 06

3B 06 4B 20

0000:0403
00000407
0000:0409 €6 06 48 20 14
0000:040K K5 00
0000:0410 50

0000:0411 25 FF OF
0000:0414 BB 04 00
0000:0417  F6 06 6K 20 01
0000:041C 75 02

0000:041E  F7 DB
0000:0420 2B C3

0000:0422 25 FF OF
0000:0425 5B

FE O 48 20
15 46

ZIPOP1:

2IPUP2:

LIPUP3:

21PUP4:

MAINNY:

MAINNO:

MAINNI:

KAINNZ:

MAINK3:

Z1PDWN:

ZIPDN1:

NEG
ADD
AND
ROL
BOUND
ROR
POP
AND
OR
0uT
OV
ouT
TEST
Nz
MOV
TEST
)
CHP
JINC
JHP
ADD
JHP
CHp
3
JHP

DEC
JNZ
OV
MOV
TEST
JNZ
CHP
JNC
JHP
ADD
JHP
NP
JC
L
00T
JHP

DEC
JINZ
OV
IN
PUSH
AND
Hov
TEST

INZ
NEG
SUB

AND
POP

Page

BI ;REVESRE SIGN

AY,BX ;NEW RANP

AX,OFFFY ;STRIP UPPER NYBBLE
AL 4 ;ROTATE FOR BOUND TEST
AX,CS:RAMPLM

AL 4 ;PUT BACE

BI ;GET OLD CONTROL BITS
BX, 0F00CH ;STRIP OLD RANP
AX,BX ; MERGE

P1PTA,AX ;SEND NEW RAMP

DX, LTCHDA ; NOW LATCH D/A

DX, AL ; NEW RAMP COMPLETE
BFLAG,1 ;0UT OF BOUNDS?
ZI1PUP3 ;1F 0UT

AX,POSD ;CURRENT POSITION
LDIR,1 ;CHECE DIRECTION
21PUP4 ; 1F NEGATIVE
AX,BREALL ;RANP INTO MAIN?
Z1PUP3 ;GO INTO MAIN

THR2EX ; NOPE

RAKPOS, 2 ;SET MAIN

TMR2EX ; NOW LEAVE

AX,BREAKL ;RAMP INTO MAIN?
ZIPUP3 ;G0 INTO MAIN

THR2EX ;NOPE

SPEED

HATNNO ;FOR HOTION AKALYSIS
SPEED, 20 ;RESET SPEED

AX,P0SD ;CURRERT POSITION
LDIR,1 ;CHECE DIRECTION
MAINN2 ; 1F NEGATIVE
AX,BREAK2 ;MAIN INTO RAMP DOWN?
MAINK1 ;G0 INTO RAMP DOWN
SHORT MAINN3 ;NOPE

RANPOS, 2 ;SET RAMP DOWN

SHORT MAINNS ;NOW LEAVE

AX,BREARZ ;MAIN INTO RANP DOWN?
MAINN1 ;G0 INTO RAMP DOWN
DX, LICHDA ;NOW LATCH D/&

DX, AL ;0LD RAMP COMPLETE
THR2EX ; DONE

SPEED

LIPDR3 ; 1F NO CHANGE IN RAMP
SPEED, 20 ;RESET SPEED

AL, PIPTA ;GET CURRENT RAMP POINT
AX ;SAVE 1T

AX, OFFFH ;STRIP COKTROL NYBBLK
BX, 4 ;D0 NEXT RAMP STEP
LDIR,1 ;NEGATIVE?

11PDN1 ; IF POSITIVE

BX ;RRVESRE SIGN

AX,BX ;NEW RAMP

AL, OFFFH ;STRIP UPPER NYBBLK

BX ;GET OLD CONTROL BITS

12



671
672
613
674
675
676
677
678
679
680
681
662
683
684
685
686
667
688
669
690
691
692
693
694
695
696
697
696
699
700
01
702
703
704
705
706
707
708
709
710
711
112
113
114
715
716
17
118
719
120
721
722
123

724
725

126
121
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0000:0426
0000:0428
0000:042C
0000:042§
0000:0430
0000:0433
0000:0434
0000:0439
0000:0438
0000:043D
0000:0440
00000443
0000:0445
0000:0444
0000:044¥

0000:0452
0000:0454
0000:0458
0000:0454
0000:045F
0000:0460
0000:0463
0000:0466
0000: 0468
0000:046D
0000:046¥
0000:0471
0000:0474
0000:0475
0000:0478
0000:0478
0000:047D
0000:0480
0000:0481
0000:0484
0000:0487
0000:0489
0000:048C
0000:048F
0000:0491
0000:0494
0000:0437
0000:0498
0000:0498
0000:04A0
0000:04A5
0000:04A7
0000:04A4
0000:04AC
0000: 04AF
0000:04B2
0000:0483
0000:0486
0000:04B7
00000488
0000:048C

74 15

81 K3 00 KO

0B €3

E7 00

BA 96 01

KX

F6 06 6K 20 01
75 02

F7 08

25 FF OF

3D 1€ 00

13 67

(6 06 48 20 01
80 06 6B 20 02
K3 54 00

k5 00

FE OF 48 20
727

06 06 48 20 14
50

25 FF OF

BB 04 00

F6 06 6E 20 01
75 02

F1 0B

2B C3

25 FF OF

9B

81 E3 00 F0

0B C3

E7 00

BA 96 01

KK

25 FF OF

3D 00 00
7523

k8 3C 01

B8 00 CO

k7 00

B8 08 00

BA 22 FF

113

k8 E9 00

C6 06 64 20 00
(6 06 69 20 00
E5 80

25 97 ¥F

k7 80

B8 08 00

BA 22 F¥

8F 06 65 20
b1}

%9

Z1PDNZ:

LIPDN3:

OFFIT:

OFFITI1:

OFFIT2:

OFFIT3:

THR2EX:

JZ
ARD
OR
Ut
MoV
Ut
TEST
JINZ
NEG
AND
(NP
JNC
MOV
ADD
JHP

IX

DEC
INZ

HOV
PUSH
AND
LI

TEST
Nz
NEG
SUB
ARD
POP
AND
OR

00T
MOV
00T
AND
CHP
JNE
CALL
LI}
00T
L (0}
NOV
00T
CALL
MOV
MOV
IN

ARD
001
OV
OV
0UT
L
00T
POP
POP
POP

21PDN2
BX,0F000H
AX,BX
P1PTA,AX
DX, LTCHDA
DX, AL
LDIR,1
11PDN2

AX

A, OFFFH
AX, CONRAN
THR2EX
SPEED, 1
RAMPOS, 2
THR2EX

AX,PIPTA
SPEED
OFFIT2
SPEED, 20
AX
AX,OFFFH
BX,4
LDIR,1
OFFIT1
BX
AX,BX
AX, OFFFH
BX
BX,0F000H
ALBX
P1PTA,AX
DX, LTCHDA
D1, AL
AX, OFFFH
AL
TMR2EX
THROFF
AX,0C000H
PIPTA,AX
AL8

DX, E01
DX, AX
BREOFF
DRVATV, 0
DRVOFF,0
AX,P2PTA
AX,0FF97H
P2PTA, AX
AL,8

DI, E01
DX,AX
L3
DX,AX
BFLAG

)

X

;1F ZERO

;STRIP OLD RAMP
; MERGE

;SEND NEW RANP
;NOW LATCH D/A

;NEW RAMP COMPLETE

;CHECE DIRECTION
; 1F POSITIVE

; INVERT FOR CHECK

;CURRENT RANP

;RAMP INTO CONVERGE?

;NOPE

;RESKY SPEED
; SET CONVERG
;NOK LEAVE

;GET CURRENT RAMP POINT

;IF KO CHANGE IN RAMP

;RESET SPEED
;SAVE 1T

;STRIP CONTROL NYBBLE
;D0 NEXT RAMP STEP

; NEGATIVE?

; IF POSITIVE
;REVESRE SIGN
; NEW RAMP

;STRIP UPPER NYBBLE
;GET OLD CONTROL BITS

;STRIP OLD RAMP
; UERGE

;SEND NEW RAMP
;NOW LATCH D/A

;NEW RAMP COMPLETE

;CURRENT RANP
;60T T0 0?

; NOPE

;KILL TIMER
;KILL DRIVE

;SPECIFIC EOI

;KILL BRAKE

;EILL DRIVE ACTIVE FLAG
;KILL DRIVE OFF FLAG

;KILL SPECIFIC LIGHTS

; SPECIFIC EOI

;AGAIN

;RESTORE REGISTARS

Page
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728
729
730
731
132
133
134
735
736
1737
738
739
740
741
142

- 143

744
745
148
1
148
749
750
751
752
753
754
756
756
751
158
759
760
761
762
763
764
765
166
761
768
769
710
1
2
73
74
115
116
i
178
119

780
781
782

83
184
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0000:048D
0000:04BE
0000:04BF

0000:04C0
0000:04C0
0000:04C1
0000:04C3
0000:04C6
0000:04C9
0000:04C8B
0000:04CK
0000:04CF
0000:04D4
0000:04D8
0000:04DB
0000:04DC
0000:04DK
0000: 04E1
0000:04E3
0000:04K5
0000:04EA
0000:04ED
0000:04KD
0000:04F1
0000:04F4
0000:04F8
0000:04FA
0000:04FC
0000:04FE
0000:0502
0000:0504
0000:0509
0000:050B
0000: 050K
0000:0511
0000:0513
0000:0515
0000:0518
0000:051A
0000:051C
0000:051F
0000:0521
0000:0524
0000:0526
0000:0528
0000:052D
0000:0533

0000:0536
0000:0536
0000:0538
00000538
0000:053¢
0000:053F
00000542
0000:0542

9B
98
CF

B

E5 80

25 F8 F¥

0D 01 00

E7 80

BA 94 01

EE

€6 06 64 20 00
FE OF 48 20

BA 97 01

KC

F6 DO

A2 04 20

24 1)

74 08

6 06 69 20 01
E9 BF FF

8B 1E 02 20
A1 4D 20

89 1E 4D 20
2B D8

19 02

F7 DB

8B 16 28 20
Bl 19

F6 06 64 20 01
4K

A1 46 20

F6 €4 08

14 02

¥1 D8

23 FF OF

F6 £t

B4 00

A3 28 20

03 €2

83 €3 04

3B €3

K 0B

(6 06 69 20 01

81 0K 08 20 00 04

K3 76 FF

32 €0

BA 80 01
14

83 C2 02
B9 0C 00

KC

MOTION:

H0T101:

K0T102:

MOTI03:

MOTI04:

MOTIO05:

DSTOR:

DSTORL:

PoP
POP
TRET

ST
IR

AND
OR

00T
HOV
ouT
HOV
DEC
KOV
IN

NOT
HOV
AND
J2

HOv
JHP

OV
OV
OV
SUB
JNS
KEG
HOV
NOV
TEST
Ji
MOV
TEST
JZ
NEG
AND
DIV
HOV
LU
ADD
ADD
CHp
JLE
HOV
0R
JHP

I0R
MOy
ouT
ADD
Hov

IN

BX
AX

AL, P2PTA
AX,0FFF8H
AX,1
P2PTA,AX
DX, STCNV
DX, AL
ADFLAG,0
SPEED

DX, BDERL1
AL, DX

AL
FAULZ, AL
AL,OFDY
¥0T101
DRVOFF, 1
TMRZEX

BX,P0SD
AX, POSDOD
POSDOD, BX
BX,AX
MOTIO2

BX

DX, VELL
CL,25
ADFLAG, 1
MOTIO3
AX, ADVAL
AH,8
¥0T104

AX

AX, OFFFH
CL

AH,0
VELL,AX
AX,DX
BX,4
AL BX
HOTI05
DRVOFF,1
WORD PTR FAUL1,1024
THR2EX

AL, AL

DX, APEXRQ
DI, AL
Dx,2
Cx,12

AL,DX

; ENABLE INTERRUPTS
;GET PORT 2

;STRIP OLD A/D REQ
; REQUEST VELOCITY

;START CONVERSION

;RESET FLAG
;UPDATE SPEED
;GET SERVO AMP FAULTS

; COMPLEMENT THEM
;STORE THEN

; IGRORE FOLDBACK
;ANY PROBLEMS?
;YES, SO KILL DRIVE

;GET CURRENT POSITION
;GET OLD POSITION
;CURRENT = OLD

;GET DIFFERENCE

; 1F POSITIVE

;MARE POSITIVE

;GET PREVIOUS VELOCITY

; PRELOAD DIVIDE VALUE
;ANALOG READY?

; TF NOT

;GET CURRENT VELOCITY
; MINOS?

; IF MINUS

;MAKE POSITIVE

;STRIP UNWANTED BITS
;DIVIDE BY 20

;KILL REMAINDER
;CURRENT - PREVIOUS

;ADD IN PREVIOUS VELOCITY

;4 COUNT SLOP
;0K MOTION?
;1F 0K

;SET MOTION FAOLT

;GET APEX DATA

;POINT TO APEIRS
;12 TRIALS

;SEE IF DATA READY

Page
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785
786
787
788
789
790
791
792
793
794
195
796
797
798
199
B00
801
802
803
804
805
B06
807
808
809
810
B11
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837

838
839

840
841

Tue Sep 18 1990 13:12

0000:0543
0000:0545
0000:0547
0000:0543
0000:0548
0000:0550
0000:0553
0000:0553
0000:0558
0000:0559
0000:0554
0000:055C
0000:055F
0000:0562
0000:0563
0000:0566
0000:0569
0000:0568
0000:056¥
0000:0572
0000:0574
0000:0579
0000:0578
0000:0580
0000:0583

0000:0584
0000:0584
0000:0586
0000:0589
0000:058B
0000:0530
0000:0533
0000:0596
0000:0539
0000:0594
0000:059C
0000: 059K
0000:0543
0000:0545
0000:05A8
0000:0580
0000:0580
0000:05B6

0000:05B9
0000:05B9
0000:058C
0000:05BF
0000:05C0
0000:05C3

0000:05C6
0000:05C7

0000:05C8
0000:05C8

24 C0

3¢ 80

74 04

2

80 OF 08 20 01
k9 30 00

80 26 08 20 FE
4A

kD

8B D8

Cl1 K302

83 02 02

D

€0 C4 02

80 E4 03

04 DC

89 1K 0z 20

&1 00 20

2B €3

6 06 6D 20 00
73 09

6 06 6D 20 01
A3 04 20

€3

k5 00

25 FF BF

k7 00

6 06 67 20 00
k8 26 00

8 AO FF¥

BA 87 01

EC

A8 10

14 12

¥6 06 67 20 01
74 KK

81 OF 08 20 00 01

EA 00 00 00 00

81 26 08 20 FF FE

E9 OF 00

BA 5E ¥¥
B8 09 KO
KF

BA 66 F¥
B8 01 CO

4]
c3

BE 12 06

DSTOR2:

DST024:
DSTOR3:

BREOFF:

BREOF1:

BREOF2:

SECL:

THROFF:

AND
CHp
JZ
LooP
OR
JHP

AND
DEC
I¥

MOV
SHL
ADD
IN

ROL
AND
OR

MOV
KOV
SUB
MoV
JNC
OV
OV
RET

IN
AKD
0uT
Hov
CALL
CALL
MOV
IN
TE5T
Jz
TEST
Ji
OR
JKP

AKD
JHP

LU}
L (1]
ouT
Hov
Hov
i)y

MOV

Page
AL,0COH ;STRIP DATA
AL,80H ;LOOK FOR PATTERKN
DSTOR2 ;IR READY
DSTORL ; IR NOT
FAULI, 1 ;SET APEX DEAD
DSTOR3 ;SEIP APEX GATHERING
FAUL1,OFEH ;SRT APEX OK
DX
AX,DX ;GET POSITION
BX,AX ;PUT INTO BX
BX,2 ;GET RID OF RESPONSE BITS
DX,2 ;POINT TO NEXT SECTION
AX,DX ;GET NEXT INFO
AH,?2 ;GET FINAL POSITION
AH,03 ;PREPARE T0 MERGE
BL, AH ;MERGE BITS
POSD, BX ; SAVE POSITION
AX,POSCEC
AXLBX ;GET ERROR
DIR,0 ;ASSUME POSITIVE
DSTO24 ; IF POSITIVE
DIR,1 ;SET NEGATIVE
ERROR, AX ;STORE IT HERE
AL P1PTA ;GRT CONTROL PORT
AX,0BFFRH ; ENGAGE THE BRAKR
P1PTA,AX ;D0 IT
TFLAGL,0 ;SET TIMER FLAG = O
SECI ;1 8KC
DSTOR ;GRT UPDATE
DX, DISCR ;POIRT TO BRAKE DISCRETES
AL,DX ;GRT INRO
AL, 16 ; BRAXE FREE?
BREQF?2 ; IF FREE CONTINUE
TFLAGE,1 ;TIMED 0077
BREOF1 ;IR NOT
WORD PTR FADLI,256 ;SET BRAKE FAULT
FAR RSCMD ;RESET COMMAND
WORD PTR FAUL!,OFKFFH  ;CLEAR BRARK FAULT
TMROFR ;STOP TIMER
DX, T1KODE ;BNABLE TIMER1 FIRST
AX, 0R009H
DX, AX
DX, T240DE ;NOW TIMER2
AX,0C001H
DX, AX

SI,0FFSET CS:TSETUP ;POINT TO TABLE
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842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
58
859
860
B61
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
871
878
879
860
881
862
883
884
885
866
887
868
869
890
891
892
893
894
895
896
897
898

Tue Sep 18 1990 13:12

0000:05CB
0000:05CE
0000:05D1
0000:05D2
0000:05D5
0000:05D7
0000:05D8

0000:05D8
0000:0508
0000:05D4

0000:05DC
0000:05DC
0000:05DK

0000:05K0
0000:05K0
0000:05E2
0000:05E4
0000:05E6
0000:05K8

0000:05KA
0000:05EA
0000:058C

0000:05EE
0000:05EE
0000:05F0
0000 05F2
0000:05F4
0000: 05F6
0000:05F8

0000:05FA
0000:05FA
0000:05FC

0000:05FE
0000:05FK
0000:0600

0000:0602
0000:0602
0000:0604

0000:0606
0000:0606
0000:0608
0000:0604

0000:060C

0000: 060K
0000: 060K
0000:0610

BA 50 FF¥
B9 0C 00
6F

83 C2 02
E2 FA

03

FCFF
0400

1000
1400

EAQO
2101
4201
5001
1401

F4FF
0C00

8801
0000
4020
0000
0400
6647

1000
ZF00

0084
0072

(00BA
0046

6803
D203
0304

B102

CEF¥
3200

TSET:

b

CLSETAB:

CHDRG:

CHDTBL:

DELTA:

DSETUP:

HONRG:

POSRG:

RAMPLY:

RANPTL:

SCREW:

oV
oV
0UTSW
ADD
Loop
RET

DX, T0COUT
1,12

D%,2
TSET

TABLE SECTION FOR BOUND

.¥ORD
.KORD

.WORD
.¥ORD

.WORD
.¥ORD
.KORD
.¥ORD
.¥ORD

.WORD
.WORD

.WORD
.¥ORD
.WORD
.NORD
.NORD
.NORD

.NORD
.¥ORD

.¥ORD
.NORD

.WORD
.WORD

.¥ORD
.NORD
.NORD

.NORD

.WORD
.NORD

OFFFCH
00004H

16
20

POSCHD
NAPCMD
MANCMD
BDSCMD
RECHD

-12
12

RELADD
0

RAC

0

4
DOVAL

16
47

Low
HIGH

0BAOOH
04600

ZIPUP
HATRNY
ZIPDWN

VERGIT

-50
50

;POINT TO SOURCE POINTER

;4 COUNTS BEFORE WE MOVE

;SOFTWARE LINITS

;RAMP LIMITS

;RANP ERTRY

;SECOND SCREW LIMITS

Page
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899
900
901
902
803
904
905
906
907
908
909
910
811
912
913
914

Tue Sep 16 1990 13:12

0000:0612
0000:0612
0000:0614
0000:0616
0000:0618
00000614
0000:061C
0000: 061
0000:0620
0000:0622
00000624
0000:0626
0000:0628

0000:0624

Lines Assembled :

0000
0000
0000
0040
0000
D007
0000
0040
0000
8202
0000
0040

914

TSETOP:
.¥ORD 0
.WORD 0
MORD 0
NORD 1

TETL: .WORD 0
.WORD 2000
NORD 0
.¥ORD 16364
JWORD 0
.KORD 690
WORD 0
.NORD 16384

kRD

Assenbly Errors :

0

;TIMER 0 IS NOT USED

;1 SEC DELAY

;TIMER 1 IS READY TO GO
;952uS TIMER

;TIMER 2 IS READY ALSO

Page
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VOLUME II DRAWINGS LIST

The following is a list of the F-R Control System drawings included in
Volume [I. Fabrication drawings are not included. The drawings are ordered as
shown in the list.

D55007K001 F-R Control Svstem Block Diagram
D55007W001 F-R Control Svstem Cable Structure
C52502M012 Pedestal Room NRAO Equipment Lavout

D55007A002 S101 F-R Controller Module Assembly
D55007S004 S101 F-R Controller Module Schematic

D55007A003 S102 Apex Interface Module Assembly
D550078006 S102 Apex Interface Module Schematic

D55007A004 S103 F-R Switching Module Assemblyv

D55007S002 S$S103 F-R Switching Module Schematic

D55007A020 S103 F-R Switching Module Resolver Excitor Assembly
C55007s017 8103 F-R Switching Module Resolver Excitor Schematic
C55007A021 S103 F-R Switching Module Brake V%1 Mon PCB Assembly
D550075008 $103 F-R Switching Module Brake V*1 PCB Schematic
D55007A005 S104 F-R Interface Assembly

D55007S5003 S104 F-R Interface Schematic

A55002B002 Standard Interface PCB Assembly, Model D
C55002S8004 Standard Interface Schematic, Model D

D55007A006 F-R Power Supply Module Assembly
D55007S5001 F-R Power Supply Module Schematic

D55007A022 Servo Amplifier Chassis Assembly

D55007S010 Servo Amplifier Chassis Schematic

A55007W004 Servo Amplifier Chassis Wire List

B55007S019 Motor Overload Relay-Emergency Stop Functional Ckt
D55007A023 Servo Amplifier Power Supply Module Assembly
D550078011 Servo Amplifier Power Supply Module Schematic

D55007A024 Focus Servo Amplifier Module Assembly

D55007S012 Focus Servo Amplifier Module Schematic

C55007s005 IDD MC2 Board Schematic

B550075018 Power Switching Circuit Schematic Diagram
A55007D001 IDD Servo Amplifier Phase Modulator Timing Diagram
D55007A025 Rotation Servo Amplifier Module Assembly
D55007S013 Rotation Servo Amplifier Module Schematic

D55007A020 Rotation Backlash Controller Module Assembly
D55007S009 Rotation Backlash Controller Module Schematic

C55007S007 Isolation Transformer Box Schematic
D55007A001 Isolation Transformer Box Assembly

1



D550075014
D55007A008
C55007S5015
D55007TA007
D55007A009
D55007W003
A55007W005

C55007A029
C55007A030

Apex Control Junction Box Schematic

Apex Control Junction Box Assembly

Apex Motor Junction Box Schematic

Apex Motor Junction Box Assembly

Pedestal Room Control Junction Box Assembly
Apex To Ped Room Signal Cable Diagram

F-R Control Bins Wire List

Rotation Limit Switch-Resolver Alignment
Focus Limit Switch-Resolver Alignment



P3-H
RESET

ACAD = S101SK-1

FCLK
FRESET

FOCUS/ROTATION RESET AND COMP/MANUAL SWITCH

(FOCUS) 80188 CPU/HALT DETECT

FDC PROM | PB7-
FROM SHEET 3. ROT PROM | PB7-

D55007A002
NEXT ASSEMBLY

rccs-
rpcSi-

3 PHASE OVD TD <EB49>

FIPB6 TD <A7-1> A
FIPBS TD <AGx4>
F1PB4 TO CA6-8)
F1PB3 TD CEF3)
FIPB2 TD (EF4)
FIPB1 TD <EF6)
FIPBO TD CEE6>
FIPA7 TD <gE4>
FIPA6 TD CEE3)
FIPAS TD <EF12>
F1PA4 TO <EF13)
FIPA3 TD (EF15)
FIPA2 TD CEE15)
FIPAL TD <EE13>
fipao TD <EE12>

[_[e]

civm”

<P > g
€0 Il

EAOL

REV

fPADO (> m LS245 z

FPAD1----i— @ A2
FPAD2--—-L- " —* A3
FPAD3--—-i— S4E- A4
FPAD4-——-i— A5
FPADS----L— 571 A6
FPAD6----1— A7
FPAD7-——-i— A8

TIBREBS

DATE DRAWN BY APPRVD BY
9-87 ANDREATTA
12-89 ANDREATTA

rPUI-

*5V
/PRI

CE2 READY
cn
RESET
D7
ID/ft
CLK PB7

PB6
TO 8755A-2 pss
inP  FD22  mB4

ALE PB3
AID PB2
A9 PB1
FAS 8 PBO
Faap7 PO By PA7
FBAD6-—— D6 PAG
FBAD5-— 038 I7ADS PAS
FBAD4 B> PAd
FBAD3 AD3 PA3
FBAD2 AD2 PA2
~BADI  Van.  ap PAI
FRADO %z~ A PAO
2j o41)
6fro-m
FOCUS
EPROM/IQ PORT 2
-FBADO
-rBADI
-FBADE
-FBAD3
-FBAD4
-
-FBAD7

FOCUS DATA BUS BUFFER

CA44\i ¢ KD 3

3 PHASE CONTROL CIRCUIT

MODULE ASS'Y
DWG. TYPE

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TQERANGES : ANGLES *
3 ALACE CEOMALS (X9 *
2 PLACE CEIMALS (X9 *
1ALACE CEIMALS (X) +

MATERIAL :

FINISH

SHEET
NUMBER

NOTES .

DESCRIPTION

MINDR CORRECTIONS j
REDRAWN WITH ACAD j

->P3-T FDC DRIVE UP SV

->P3-U FDC DRIVE DOWN SV

— COVP MODE
— DRIVE LDCKOU
— EMERGENCY STDP

->P3-] UP LIMIT LED
->P3-P LQ LIMIT LED
->P3-K DRIVE UP LED
->P3-N DRIVE DQWN LED
»P3-L BRAKE LED
»P3-M OVD LED

-"AC2

-FAC1

~FAO

1 ALL RESISTOR VALUES ARE IN DHMS
UNLESS OTHERWISE SPECIFIED.

2. PIN LOCATIONS WITH <XXX> OR <XX>
ARE COLUMN/ROW DESIGNATORS ON
CONNECTDR BOARDS C, D, E, AND F.

FOCUS 80188 CPU
FOCUS EPRQM/ID PDRT/DATA BUS

p

0 s101

F F-R CDNTRDLLER

S101

F-R CDNTRDLLER

MODULE
SCHEMATIC

1 0F 19 FRWNS  D550075004

BUFFER
NATIONAL RADIO

ASTRONOMY

OBSERVATORY
SOCORRO. NEW MEXICO 87801
DRAWN BY DATE

ANDREATTA
DESIGNED BY DATE
KOSKI 7-87
APPROVED BY

7-87

A



REV DATE DRAWN BY APPRVD BY DESCRIPTION
A 9-87 ANDREATTA MINDR CORRECTIONS j
B 12-89 ANDREATTA REDRAWN WITH ACAD j
rHvo-en
PORTS 198H-19FH FHVD-
GL Y7 -F415 Eyccsg—_ CE PCS ~FBKI
GB Y6 o MB) -Fa14 pCa -FSIGN
Ga Y5 -F413 PC3 -(FD53)
Y4 can 8156H-2 PC2 -<FD52)
Y3 - pCI -(FD51)
c vz B > ->PI-tf F410 reaz FG22 % -<FD50)
B Al <8 ->P1-C F409 >TO SHEET 10 PB7 -CFD43)
a EC33 \yovyis wxl- ->Pl-b F408 J ID/fi PB6 ~(FD42)
LS138 4 > PBS D
PB4 -<FD40)
FRESET RESET PB3 -(FD33)
i = pB2 ~(FD32)
w50 yr PBI - <FDB1)
PORTS 190H-197H FALE WA PEO -<FD30)
FBAD7 - 9 Ap7 PA7 -<FD23)
FBAD6 B ap6 PA6 - <22~
a Y7 - —— >Pl-a F407 TQ SHEET 10 FBADS @ I aps PAS - (FD21)
555 Y6 > -F406 FOCUS D/A LATCH - TO SHEET 4 FBAD4 <G> D4 PA4 -CFD20)
Y5 -F405 READ MODE SWITCH - TO SHEET 10 FBAD3 3362 15 apg PA3 —<FD13>
Y4 U WD) -F404 START FOCUS A/D " FBAD2 033) 1 app PA2 -<FD12)
r3 » 1DW ITQ ¢ FBADL <> B pp PAL _(FD11)
c Y2 -F402 READ A/D MSB CFOCUS) f FBADO 2 ppo PAO -<FD10) |
B i -F401 READ A/D USB (FOCUS) J TIMER IN  TIMER CUT
a EC42 o ——— >P1-Z F400 FOC MDN DATA MSB
LS138 ol
mGD-360
PORTS 188H-18FH
a Y7 ->P1-Y F399 FDC MON DATA LSB
(€53 Y6 - ->P1-X F398 DATA ACX (FOCUS)
GA vs010 ->P1-V F397 FOC COMMAND POS MSB FOCUS RAM/IQ
Y4 Kil™ i) ->P1-V F396 FOC COMMAND POS LSB >TO SHEET 10
Y3 ->P1-U F395 RELATIVE ADDRESS (FOCUS)J
c Y2 -F394
B YL -F393
a EE33 v -F39H
LS138
E1VD-160
9 84\N PORTS 180H-187H
>
D FBAD7 6 FADD7
a Y7 -F391 FOCUS DISCRETES FBADG 5 ue FADD6
(023) Y6 -F390 FOCUS ANALOGS MSB FBADS B s FADD5
GA Y5 -F389 FOCUS ANALOGS LSB FBAD4 3 f ADD4
Ya -F388 FOCUS VEL MSB FBAD3 FADD3
Y3 -F387 FOCUS VEL LSB >TO SHEET 3 FBAD2 wm“ 7 6 & FADD2
c 2 .. 3h -F386 FOCUS POS MsB FBADL 5 FADD1
B vi JI_3h> k385 Focus Pos LsB FBADO s 2 A2 FADDO
Kk EE42 ~yo>a.Tm.  _r384 APEX DATA REQ (FOCUS) FALE u
LS138

FOCUS PORT SELECT LOGIC

FOCUS ADDRESS LATCH

FOCUS PORT SELECT LOGIC
FOCUS RAM/ID

UNLESS OTHERWISE SPECIFIED NATIONAL RADIO
DIMENSIONS ARE IN INCHES S101 ASTRONOMY
TOERANES : ANGLES *
N F-R CONTROLLER OBSERVATORY
2 FLACE DHOMALS (X9) % SOCORRO, NEW MEXICO 87801
TRAG GRS (2 = s101 A ANDREATTA ' 7-87
MATERIAL : F-R CONTROLLER DESIGNED BY DATE
. MODULE KDSKI 7-87
ACAD i S101SK-2 FINISH SCHEMATIC APPROVED BY

D55007A002 MODULE ASS'Y
SHEET
NEXT ASSEMBLY DWG, TYPE seer o 3 or 13 KPUE®  Dssoo7soos



FOCUS DATA
FROM
APEX

INTERFACE

FOCUS CLKS
FROM
APEX

INTERFACE

FOCUS APEX
DATA REQ.

.

I/n /0 1/68 I/D4 1/C8 1A» 107 I/1*

lauuca 824
FDC DISCRETES
DM8546
UWV SJt o d o
|
In ho It
/B8 /04 /06 1/O0* 1/07 1/08 1/a, 1/08 1/XO 1/ Qs 1/06 1/07 1/08
BIO *al ﬁlg
FDC VEL LSB rso/lo FOC_VEL MSJ ravun
UDV\N\?SQ*A UKIV SJL
P " D
[
FOCUS APEX INTERFACE
D5S007A002 MODULE ASS'Y
NEXT ASSEMBLY DWG. TYPE

REV

P D5

I/m I/DP 1/03 1/04 1/09 1/06 1/07 1/08
RSI/LSD

ANALOGS LS|
dk DM8546

uwyv sJi
da a &
rt e

I/m I/oe LTD 1/04 /3 1/04 107 /B

B20
FOC POS LS|
cue DM8544
UNXV SJt

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TORNES: ABS*

3RAE @IAS(AD+
2RAEEIMIS() =+

1RAEGIAS(Y +

MATERIAL :

DATE

B14
ANALOGS MSS Mg

»aK DM8546
UKV SI L g @

- r

1 iz m 1 |

1/01 1/02 1/03 1/04 I/D3 /Ot 1/H7 1/O*

“RSI/LSO B25
FDC POS MS*
— >cue LH8546
UNIV SJ*. w

FDCUS APEX INTERFACE

5 S101
g F-R CDNTRDLLER

£ F-R CDNTRDLLER
MODULE
SCHEMATIC

3 of 10 BRAWING  BE50075004

NUMBER

DRAWN BY APPRVD BY
9-87 ANDREATTA
12-89 ANDREATTA

DESCRIPTION

MINDR CORRECTIONS j
REDRAWN WITH ACAD ;

NATIONAL RADIO

ASTRONOMY
OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY DATE
ANDREATTA 7-87

DESIGNED BY DATE
KOSKI 7-87

APPROVED BY



DESCRIPTION

MINOR CDRRECTIDNS j
REDRAWN WITH ACAD )

REV DATE DRAWN BY APPRVD BY
9-87 ANDREATTA
12-89 ANDREATTA

Vce
CLR
WS oLk D
f FIPB3- 1> 1 EEO1
FIPBS- :"V' JLJJDS LS174 os BIT 8 20V SPAN
J  FIPBI- D4 HEX a* BIT 3
FROM SHEET 1 [ ™ W 13 LATCH BIT 4 10V SPAN
FIPA7- i 35 BIT 3
t_FIPAG- < 3 BIT 6 DAC OUT
Bn 7
BIT 8
BIT 9
106 BIT 10
LATCH FOCUS BT
MOTOR DRIVE BIT 18
EGO1 FOCUS SPEED
+5 AD565A »Pl-h
. o D/A
@) 30-- CONVERTER
DRIVE ®
LOCKOUT
CLR E
>CLK Sﬁs
rfi ot EE10 DA
fipe> <0 Upg LS174 o5 "o
FIPA3 (FIs 1 anio
FROM SHEET 1 b4 HEX o4
FIPA8 D3 LATCH Q W<p vj
FIPAL w2 _ |
EPAG <© 3p o 2'EPF %F\‘E ROM SHEET 1 FIPBS- ->P1-CC FOCUS BRAKE OVD C
DRIVE LDCKOUT-
FOCUS BRAKE DRIVE
Pl-y
FOCUS MDTDR
CURRENT o1z FOCUS D/A AXIS CONTROL
+5V
EHVO-ItO
(27 4>
VGG a/
REF IN sts@_ t > DRIVE Lockour »P1-J  Furores IHIBIT
REF OUT
FOCUS MOTOR FROM SHEET 1 o5V
VELOCITY
o ort >pi-k  rarfiusu reset
->P1-q FOC BDS3 RET
eov IN
10V IN r
-FBAD7 B
CE -FBADG
EG14 -FBAD5
0 HI-574A -FBADA
Ad4 -FBAD3
-FBAD2
t g> * ))[>))*— ® -FBADI
-FBADO
RIC
MUX ADDRESS
FROM SHEET 18/5
DIGITAL  ANALOG
GND GND
e rn
FOCUS A/D CONVERTER FDCUS D/A AXIS CONTROL
FOCUS A/D CONVERTER
UNLESS OTHERWISE SPECIFIED NATIONAL RADIO
DIMENSIONS ARE IN INCHES 8101
TN A F-R CONTROLLER ASTRONOMY
3 PLACE QICMVALS (00 OBSERVATORY A
2 PLACE DEOMALS (X + SOCORRO, NEW MEXICO 87801
1 PLACE CEOVMS (Q + S101 DRAWN BY DATE
ANDREATTA 7-87
MATERIAL : F-R CONTROLLER DESIGNED BY DATE
_ MODULE KOSKI 7-87
ACAD 1 S101SK-4 APPROVED BY
FINISH - SCHEMATIC
D55007A002 MODULE ASS'Y HET o - o

NEXT ASSEMBLY

DWG. TYPE

number

4 10 om

D55007S004



ACAD = S101SK-5

RRESET-

R>-
-
RB-

“t

(ROTATION) 80188 CPU/HALT DETECT

D55007A002
NEXT ASSEMBLY

MDDULE ASS'Y
DWG. TYPE

REV DATE DRAWN BY APPRVD BY

CE2 READY
m
RESET
P
ID/fi
CLK PB7 -3 PHASE CDNT TD <gB48>
=R1PB6 TO (A7-12)
TO 8755A-2 pss -R1PBS TD <A6-14>j
rov DA22 pB4 -R1PB4 TD (A6-11) |
ale PB3 -R1PB3 TD CCF3) |
A0 PB2 -R1PB2 TO <CF4> |
A9 PBL -RIPBL TD <CF6>
8 PBO -RIPBO TD <CE«
AD7 PA7 -RIPA7 TD CCE4) T5D SHEET 8
ADB PAG -RIPA6 TD Q3> |
AD5 PAS -RIPA5 TO (CF12> |
ADA PA4 -RIPA4 TO <CFI3>
A3 PA3 -F1PA3 TD OCF15) |
AD2 PA2 -RIPA2 TO <(EI5> ]
ADI PAL -RIPAL TD <CEI3> |
A0 PAO -RIPAO TD <CEa>
2010Ul)
6 DVED-3*
ROTATION EPROM/IO PORT 1
G
BG- or CAOL
RPADO- m LS245 g
RPAD1- /¥ B2
RPAD2- 3 B3
RPAD3- M B4
RPAD4- A5 B5
RPADS- A6 B6
RPAD6- A7 B7
RHALT TD SHEET 1 RPAD7-— 28 B8

ROTATION DATA BUS

RDTATIDN

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

'OLERANCES : ANCLES + -
3 PLACE DECIMALS (JOOQ + _ -
2 PLACE DECIMALS (.XX) + — m

1 PLACE OCOMALS (X) + ——

MATERIAL :

FINISH

9-87 ANDREATTA
12-89 ANDREATTA

CcE2 READY
co
RESET
TR
id/R
CLK PB7
% M TO 8755A-2 res
Tv DD22 ps4a
RALE ate PB3
ro M xo PB2
%:__ *x% 5 AQ PB1
- 8 PBO
RBAD7 ~ %40) B aAp7 PA7
RBAD6 7 D6 PAG
RBADS ADS PAS
RBAD4  WLL  AD4 P
RBAD3- Sali & apg PA3
RBAD2- eIl A2 PA2
RBAD1- ADI PAL
RBADO- A0 PAO

DESCRIPTION

MINOR CORRECTIONS j
REDRAWN WITH ACAD j

»P3-MM RDT DR CV SV
»3-NN RDT DR CCV SV
-COHP MODE

-DRIVE LOCKDUT
-EMERGENCY STOP

—>P3-CC CV LIMIT LED
->P3-J] CCV LIMIT LED
->P3-DD DRIVE CV LED
—>P3-HH DRIVE CCV LED
—>P3-EE BRAKE LED
->P3-FF QWD LED

ROTATION EPROM/IO PORT 2

-RBADI

-RBAD2
-RBAD3
-RBAD4
-RBADS
-RBAD6
-RBAD7

BUFFER

RDTATIDN 80188 CPU
EPRDM/ID PDRT/DATA BUS

0 s101
| F-R CDNTRDLLER
| S101
£ F-R CDNTRDLLER
MDDULE
SCHEMATIC

SHEET c 0o in DRAWING
NUMBER Q or 1U NUMBER D550075004

— RAC2
— RACL
——RAC*
BUFFER
NATIONAL RADIO
ASTRONOMY
OBSERVATORY
SOCORRO. NEW MEXICO 87801
DRAWN BY DATE
ANDREATTA 7-87
DESIGNED BY DATE
KDSKI 7-87

APPROVED BY



ACAD

S101SK-6

RADD2-
RADD1-
RADDO-

a Y7
555 Y6
55a Y5
\Z
v3 if ao7>
~ Y2
IV v
a CC33 vo
LS138
55A
Y3
Y2
Y1 >14
CC42
LS138
Gl Y7
555 ve yl___SW2
55a Y5
Y4 u T »
Y3
c Y2
B Y1
a CE33 vo
LS138

PORTS 198H-19FH

REV DATE DRAWN BY APPRV'D BY

9-87 ANDREATTA
12-89 ANDREATTA

D cico
vce
-R415 fFé“P"gSs(;' ce pcs 2
-R414 pca P
-R413 pPC3
_F:th 8156H-2 pc2
->P2-S) R410 "j B be22 BEb =
->P2-C R409 >TO SHEET 10 PB7 A
->p2-fe R408_) J { N 10/fi PEG I
PB5S
PB4
RRESET RESET PB3
-8 SE PBS
MB <@V or pp1 FC
PDRTS 190H-197H RALE <o ;ALE PBO 7
RBAD7 AD7 PA7
RBAD6 <> B ppg pAG 2!
——— >P2“S RA07 TO SHEET 10 RBADS <03 T p\pg PAS
-R406 ROTATION D/A LATCH RBAD4 €D B ppy PA4
-R403 READ MODE SVITCH - TO SHEET 10 RBAD3 @V B ppg pA3 2
~F404 START ROTATION A/D RBAD2 o pA2 u
. RBAD1 @ B pp PAL S
_R483 reap AsD mse (RoTaTION) P O SHEET 8 RBADO - - A0 PAO 2
-RA0L READ A/D LSB (ROTATION) J TIMER IN  TIMER OUT
——— >P2-Z RA00 ROT MON DATA LSB
Vss
20 Cx4D
PDRTS-188H-18FH
->P2-Y R399 ROT MON DATA MSB ROTATION RAM/IO
->P2-X R398 DATA ACK (ROTATION)
->P2-V R397 ROT COMMAND POS MSB
->P2-V R396 RPT COMMAND POS LSB TD SHEET 10
->P8-U R395 RELATIVE ADDRESS (ROTATION)J
..PDRTS 180H-187H vee
RBAD7 D7 Q7 RADD?
R391 ROTATION DISCRETES RBADG <K8> 1" pg Q6 ® RADD6
R390 ROTATION ANALOGS MSB RBAD3 B D5 cAlR2 Q5B K RADDS
R389 ROTATION ANALOGS LSB RBAD4 k> 3 L5373 RADD4
R388 ROTATION VEL MSB RBAD3 w D3 ? RADD3
ROTATION VEL LSB RBAD2 <A 7 Q6 W RADD2
R386 ROTATION POS MSB RBADL e DL ai 3 A& RADD1L
R385 ROTATION POS LSB RBADO w3 g ao £ RADDO
R384 APEX DATA RED (ROTATION) RALE- - - EKU  I|F (¢
VSS

ROTATION PORT SELECT LOGIC

D55007A002
NEXT ASSEMBLY

MODULE ASS'Y
DWG. TYPE

ROTATION ADDRESS LATCH

DESCRIPTION
MINOR CORRECTIONS j
REDRAWN WITH ACAD j

RBKI
RSIGN |
(RD53)
UES? (RD52)
uca? (RD51)
<RDS0)
<RD43)
CRD42)
uz9> (RD41)
uzo> 4?[)40)
vse (RD33)
usv (RD32)
<RDB1)
<RD30)
u3a? <
(RD21)
u37? <RD20)
(RD13)

us?> (RD12)

Qo2 <RDL1)
- (RD10)J

ROTATION PORT SELECT LOGIC
ROTATION RAM/IO

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES 0 sioi
e s (0 1 F-R CONTROLLER
e s 0+ | s101
MATERIAL : £ F-R CONTROLLER
MODULE
FINISH : SCHEMATIC

NATIONAL RADIO
ASTRONOMY

OBSERVATORY
SOCORRO, NEW MEXICO 87801
DRAWN BY DATE

ANDREATTA 7-87
DESIGNED BY DATE

KDSKI 7-87
APPROVED BY

SHEET ¢ in DRAWING
numser b of 10 Nomeer — DS5007S004



B27
.OLluF

B27

ROTATION DATA P2-s<-
FROM
(GE>

INTERFACE P2-t<- —"WV—

ROTATION CLKS P2-y<-4
FROM

APEX
INTERFACE P2-v<

ROTATION APEX
DATA REQ.

P2-*<

ACAD i S101SK-7

6 IS
M /R lvin /04 1B VD6 17 /DB
RS/LOT B22
ROT DISCRETES
f i |- x DM854*
7408> UWV SA
TB cL c2
1 B
— 1
13 lit il 0 13 :2 :]]l
IAA 12 U8 /D4 B I/O* 1407 VO* Vm IVIE VOO 104 U8 106 1/07 118
RSIASO B6 +tH/Lel 20
ROT VEL LSB ROT VEL MSB osoni
DM8546 > cut DM8546
UNIV SA UNIV SA w

ROTATION APEX INTERFACE

MODULE ASS'Y
DWG. TYPE

D55007A002
NEXT ASSEMBLY

REV DATE DRAWN BY APPRVD BY
A 9-87 ANDREATTA
B 12-89 ANDREATTA
+r
mB i m i3 b1
Lrm 1/02 1/03 1/04 1/ID 1/06 1/07 1/0* I/m I/IE 1/03 I/OH 1/03 1/W. /U7 1/08
ra/utc g17 RSIAED B12
ANALOGS LSB «so/La H ANALOGS MSB em/un
>ax DM8546 K DM8546
Uwv SA 31 i - UNIV SA a D @

BP2M D« @
Vm U@ U8B VD4 LOB 146 A7 /0»

RI/LSO
ROT POS LSB
X DM8546
UNIV SA d
1

=3

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOLERANGES : ANGES +

3 PLACE OEOMM3 (JOOQ +

2 PLACE DECIMALS (:XX) *

1 PLACE OCOMALS (.X) *

MATERIAL :

tsi/Lsa 2
ROT POS MSB R a
L a< DMBS46
UWV SA

DESCRIPTION

MINOR CORRECTIONS j
REDRAWN WITH ACAD i

ROTATION APEX INTERFACE
NATIONAL RADIO
s101 ASTRONOMY
OBSERVATORY
SOCORRO, NEW MEXICO 87801
I SlOl DRAWN BY DATE
£ F-R CONTROLLER o hNDREATTA 1787
KDSKI 7-87

FINISH :

MODULE
SCHEMATIC
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C RIPB3-
RIPB2-

FROM SHEET 5]
RIPB7-

t_RIPA6-
R406
LATCH ROTATION =
MOTOR DRIVE
RRESET DA28 —GHlil.
DRIVE
LOCKOUT
r RIPAS
RIPA4
FROM SHEET
L RIPAO

P2-y
ROTATION MOTOR
CURRENT

P2-z

P2-AA

ROTATION MOTOR
VELOCITY
P2-BB

+5V

C2
RAC1

FROM SHEET 5
RACO

ACAD i S101SK-8

cir 06
»CLK
CEO1
ps LS174 o5
D4 HEX 04
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r‘
CT(iB-™
+5
crvo-i*0
jit
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»CLK
e CE10  oq
<a» B 5 LS174 o5
D4 HEX 04
=t LATCH
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im

N2

INS out

CE24
HI-508A-5

BERZ

ROTATION A/D CONVERTER

D55007A002
NEXT ASSEMBLY

MODULE ASS'Y
DWG. TYPE

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN

TOLERANCES t ANGLES *
3 LACE CHOMICS (I0K) +
2 PLACE DeOMALS (.XX) *

1 PLACE CEVA3 CX) =
MATERIAL :

FINISH :

RDTATIDN D/A AXIS CDNTRDL
RDTATIDN A/D CDNVERTER
YDVP

INCHES

REV

DATE DRAWN BY APPRVD BY

9-87 ANDREATTA
12-89 ANDREATTA

j s101

DESCRIPTION

MINOR CORRECTIONS j
REDRAWN VITH ACAD )

>P2-CC ROTATION BRAKE CVD

l F-R CDNTRDLLER

S101

F-R CDNTRDLLER

MDDULE
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DRAWNC
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D550075004
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DESIGNED BY

DATE
7-87
DATE
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DSP +3VO--—-j ——-—- p

DSP SDO o-
DSP SD1 <

DSP SGG o—
DSP SEG o-

LSP MINUS2 o-
DSP DPS O—

®
o8
o7
Al8 s
7445 ®
o
ccs- A3 ®
SC4- A2 2
A a
0 ®
FROM SHEET 2 FSIGN
FROM SHEET 6 RSIGN
FROM SHEET 6 RBK1
DS9
FROM SHEET 2 FBKL
Ds4
ACAD i S101SK-9

U4 C
LS49 i
Ul
FOCUS

icuU

if if s{ sf & If

FRONT PANEL DISPLAY

7406

A29 A29

DISPLAY CONTROL LOGIC

N

u2
. . ROTAZION
il il cifll m
non pakb.
A24
- M>
)
18
a12zr
cDI23)
CDJ26)
<[‘}d [L{oT-1 —
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D55007A002
NEXT ASSEMBLY

MODULE ASS'Y

DWG. TYPE

A
REV DATE
9-87 ANDREATTA
12-89 ANDREATTA
s
A
02 - k] 8 A0
SCAee p c LS151
cr38) 113 - i o
<> f123 - ) m
(FI30) 4 o2
(F126) 03
<Fa22> D4
CDI38) 06
coiza) 1123 06
<> 1133 o7
s
A
i r 8 A15
’ c Lsi51
CFI39)  fri2- 0
CFI35)  FD22- m
(FI31)  FL32- b2
<F27>  FL42- [o¢]
(FI23)  FD52- >4
(DI39)  RDI12- D5
CDI33) RD22- D6
(DI31)  RL32- b7
FDXX INPUTS FROM SHEET 2
RDXX INPUTS FROM SHEET 6
S
B Al10
c LS151
<Fl40)  FDII- so]
<FI36)  FD21- o
CF32) FXS3l- D2
CFI28)  FD41- D3
<T24>  F251- D4
C0l40)  RDI1- D5
<0i3e>  RD21- D6
CDIZE>  RD31- br
S
A
A25 g 0o
L5157 c LSi51
<FMI>  FDIO- o
CFI37)  FD20- o
<F33)  FD30- I
CFI29)  FD40- o}
v <F25)  FDS0- D4
o (Di41)  RDIO- 05
3y CDI37)  RD20- o
a CDI33)  RD30- D7

DISPLAY 3¥ITCHING LOGIC

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOLERANCES : ANOLE3 +

3 PLACE DECIMALS (100Q +

2 PLACE DECIMALS ( XX) %

1 PLACE OEOMALS (.X) +

MATERIAL

FINISH

FRONT PANEL DISPLAY
DISPLAY SWITCHING LDGIC
DISPLAY CDNTRDL LDGIC

j s1o1

TS F-R CDNTRDLLER

| S101

k F-R CDNTRDLLER

MDDULE
SCHEMATIC

SHEET
numeer 9 of 10

number™®

DRAWN BY APPRV'D BY

<<

<<

<<

DESCRIPTION

MINOR CORRECTIONS j
REDRAWN WITH ACAD j

DRIVE TD FRONT PANEL DISPLAY

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO, NEW MEXICO 87801
DRAWN BY DATE
ANDREATTA 7-87
DESIGNED BY
KOSKI
APPROVED BY

DATE
7-87

D55007S004
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INTD4< f8-£-
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INTD6< Xrn-
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ROT EN < E2rM-

FROM ] <CT3»
SHEET 6 1 <CFW —
CUD/MON 1/0 BUS
FRONT PANEL
MODE SVITCH
ICW .
0 UK
LSfi_
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KSg 4-L
HSU
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-05-
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-AW  o"-
AW —
MODE SITITCH
ACAD : S101SK10
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LS245
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ELEEEBRE
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B4 5
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v
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wva ¥
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1v1
12
13
1v4
2Y1
2Y2
2Y3
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uw
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nTim

XCom>

-FBADO
-FBAD1
-FBAD2
-FBAD3
-FBAD4
-FBADS
-FBAD6
-FBAD7

kBADO
RBAD1
RBAD2
RBAD3
RBAD4
RBADS
RBAD6
*RBAD7

BAD!

BADS
BAD3
BAD4
BAD3

- BAD7

-RBADO
-RBAD1
-RBAD2
-RBAD3
-RBAD4
-RBADS
-RBAD6
-RBAD7

D55007A002
NEXT ASSEMBLY

EMERGENCY STOP

REV | DATE DRAWN BY APPRVD BY

9-87 ANDREATTA
12-89 ANDREATTA

CMD/MON I/D BUS
MODE SVITCH
+/- 10V REFERENCE

SERVO DISCRETES INPUT LDGIC
MDDULE POWER WIRING

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES

TALIMES : AGES *
3 PLACE OOC3VAL3 (XXX) +
2 PLACE DECIMALS (.XX) =
1 PLACE CEOMALS (J0 *

MATERIAL :

MODULE Ass'y INISH

DWG. TYPE

O s101

DESCRIPTION

MINOR CORRECTIONS ;
REDRAWN WITH ACAD j

<tB14>

D
FBAD7

CEB15)
TO

FBAD6

(EB18)
™D
FBADS

<€B19>
TO
FBAD4

(EAL9)
O
FBAD3

<EA18)
TO
FBAD2

FBAD1

CEAL4>

<l]?b4>

RBAD7

cceis)
™
RBAD6

XB18)
TO
RBADS

TO
RBAD4

(cA19>
TO
RBAD3
CCA18)
TO
RBAD2
CCALS)
D
RBADL

(CAM)
™

RBADO

NATIONAL RADIO

ASTRONOMY
8§ F-R CONTROLLER OBSERVATORY
. 8101 SOCORRO, NEW MEXICO 87801
DRAWN BY DATE
Jk F-R CONTROLLER ANDREATTA 7-87
MDDULE PR sk T 87
SCHEMATIC APPROVED BY
NOWBER 10 o7 " Nompen ~ D55007S004
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NOTES »

ACAD i S102ASY1

1 MARKING SHALL BE .125 HIGH, LEGIBLE AND PERMANENT,

LOCATED APPROXIMATELY AS SHOWN.

. SOLDER PDWER TERMINAL (ITEM #69) TD POWER PLANE.

(WIRE WRAP SIDE OF ITEM #11 #35, AND #36)

. SOLDER GND TERMINAL (ITEM #70) TO GROUND PLANE.

(COMPONENT SIDE OF ITEM #11, #35, AND #36)

. SOLDER 'SOLDER LUG' (ITEM #85) TD GROUND PLANE AND

PLACE UNDER SCREW HEAD AS SHDWN.

. INSTALL IC'S INTD UNIVERSAL IC PANEL (ITEM #36) AND

16 X 32 IC PANEL (ITEM #35) USING DWG. #A55007A016.

TDP AND BOTTOM BOTH SIDES

6. WHERE TWO WASHERS (ITEM #78) ARE REQUIRED, PLACE
ONE UNDER THE SCREW HEAD AND THE DTHER BETWEEN
THE GUIDE BLOCK (ITEM #33) AND REAR PANEL (ITEM #27).

7. DRESS WIRE HARNESS PATH TD PERMIT FRONT AND REAR
PANELS TO BE FOLDED DUTWARD FRDM TOP. (SEE FIGURE)

NEXT ASSEMBLY

BOM - #A55007B003

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TMVES:  * 1w
1 GOM5(=) * 005

FINISH

APPRVD by

S102

APEX INTERFACE

| s102

£ APEX INTERFACE
MODULE
ASSEMBLY

gfro> 1lof 3

DESCRIPTION

REVISED RESDLVER TO
DIGITAL PCB |

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO. NEW MEXICO 87601

DRA

WN BY DATE
ANDREATTA 9-87

DATE
APPROVED BY

REV. A  SCALE

D55007A003



e 1-— - e 1 1-— — — — S — - - -
- REV DATE DRAWN BY APPRVD by DESCRIPTION

A 2-90 ANDREATTA REVISED RESDLVER TD
DIGITAL PCB i
NOTES >
1 KAPTON TAPE (ITEM #87) SHALL RUN THE FULL LENGTH OF THE RAILS
(ITEM #29 AND #30). SEE DETAIL 'C'.
2. POWER AND GROUND BUS WIRING SHALL BE ON THE WIRE WRAP SIDE DF
THE UNIVERSAL IC PANEL AND THE 16 X 30 IC PANELS (ITEMS #35 AND #36).
BOM - #A55007B003
UNLESS OTHERWISE SPECIFIED NATIONAL RADIO
DIMENSIONS ARE IN INCHES ? i,lposz NTEREAGE ASTRONOMY
1 LACC DIOUAY) (3000 i OBSERVATORY
DETAIL “C" | A>a comi (20* SOCORRO, NEW MEXICO 67601
/1 inxx DBmuls (%) = } S$102 DATE
SCALE 1 i APEX INTERFACE o8
MODULE
ACAD | S102ASY2 ASSEMBLY APPROVED BY

NEXT ASSEMBLY DWG. TYPE 55m. gd: 3I1S D55007A003



BOARD
ROW « ID

DETAIL "D"
SCALE 1/1
NOTES «
1 PIN #1 LOCATION ID = X X X X
RDV «
COLUMN

BOARD LOCATION

2. VCC AND GND PIN LOCATIONS FDR BOARDS 'B', 'D', 'E', AND 'F’

COLUMNS B, D, F, AND H
VCC PINS i 8, 16, 24, 32, 40, AND 48
GND PINS - 4, 12, 20, 28, 36, AND 44

3. TYPICAL WIRE LIST VCC AND GND PIN LOCATION ID = X X XX -

ACAD i S102ASY3

DETAIL "E”
SCALE 2/1

ARE AS FOLLOWS

XX

-PIN «
-V0=VCC, GN=GND
-COLUMN
-BOARD LOCATION

+DH3

ROT DISP

NEXT ASSEMBLY

REV DATE DRAWN BY |APPRVD BY
A 2-90 ANDREATTA1
1
0
FDC DISP
| SEE TABLE-1
CFDR UL THRU W4
DETAIL "F"
SCALE 2/1

BOM - #A55007B003

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOXMICn  *HOLd t

3HVAQ DCOHRJ (%) 1

i P Heiuii (<@*

MATERIAL

DWG. TYPE

S102

APEX INTERFACE

j s102
k APEX INTERFACE
MODULE
ASSEMBLY
ICRANS
NUVBER

DESCRIPTION

REVISED RESOLVER TO TO
DIGITAL PCB j

NATIONAL RADIO
ASTRONOMY

OBSERVATORY
SOCORRO. NEW MEXICO 67801
DATE
9-87
DESIGNED BY
VEBER
APPROVED BY



PO T s

REV | DATE | DRAMN BY lapPRYD 8Y| CESCRIPTION

COMMAND/MONITOR
REQUESTS ggm;g’_f‘ BRAKE 'EEIQE‘%'EVER Sy
MCB, ________JMCB FOCUS BRAKE FOCUS BRAKE ROTATION WEST
U A POWER PRETS 9
CONTROL BRAKE
COMMAND/MONITOR 3 PHASE RELAY RESDLVER
DATA CONTROL EXCITATION ROTATION EAST
ROTATION SERVO O BRAKE
INFORMATION ROTATION MOVE
FOCUS SERVO CONTROL
INFORMATION FOCUS MOVE 3 PHASE O FOCUS
CONTROL RELAY POWER BRAKE
ROTATION DATA ROTATION WEST O_ ROTATION WEST
REQUEST POSITION AND N RESOLVER
FOCUS DATA LIMITS IN Zslelrirr EVI:C:ES
REQUEST
LED ROTATION ROTATION EAST ROTATION EAST
ATA LIMITS IN
INDICATERS FOCUS O— POSITION RESOLVER
DATA AND LIMIT SWITCHES
FOCUS POSITION
AND LIMITS IN O,_ Focus
Si105 FR POSITION RESDLVER
POWER AND LIMIT SWITCHES
aPEX | To sioe, s103 _
MANUAL SOV ER TD E-STOP EMERGENCY STOP
HANTRELS RELAY COIL ~——i SWITCH
SYSTEM|_____ __ _ TO S101, S103, ‘
POVER Sio4 £ SERVO AMP
ROTATION WEST O ROTATION WEST MOTOR
MOTOR POWER £-troe soay
ROTATION EAST
MOTOR POWER O ROTATION EAST MOTOR
ROTATIO SERVO £-sToP asLav
POWER TRANSFORMER STATUS
FOcus SERVO
STATUS FOCUS MOTOR
POWER O FOCUS MOTOR
E~STOP KRELAY
1ov TO FR [|__|
ANTENNA POWER 3 PHASE
POWER IN
SWITCHED 3 PHASE
AND 110V TD
SERVD AMP
UNLESS OTHERWISE SPECIFIED | V [¢ NATIONAL RADIO
DIMENSIONS ARE IN INCHES Lo F-R ASTRONOMY
s — ; ; SYSTEM OBSERVATORY
2 PUAGE EEMALS (20 & L — 7 SOCORRO, NEW MEXICO 87801
! ORAWN 8Y OATE
1 A s (0 & — g F—-R SYSTEM KOSKI 1-90
MATERIAL : DESIGNED 8Y DATE
- BLOCK STAFF 1-90
ACAD ! FRBLUCKD =TT DIAGRAM APPROVID BY DATC
oM 2
Ce L e e e - m—— T AN ¢ wnHG <00 BRLI{AA SCAtL
| e HXT ASSHY - Tl vern [ cosoorkom e et —




FRONT

ACAD | S103ASY1

PANEL

m S iS il

_Wworoo0000000000000

M M N ta

0 a 0 0 0 géiOOOQ_D 00 @)OQPOOO OODOO'(

Q
0 000030 b 0t 00"

NOTES -

[l

MARK DESIGNATIONS

IN LOCATIONS SHOWN WITH

INDELIBLE INK DR TRANSFERS.

NEXT ASSY

*A55007B004

UNLESS OTHERWISE SPECIFIED V 5103

DIMENSIONS ARE IN INCHES

TOLERANCE!: angles *
1PLACE DECIMALS I.XXK": *
2 PLACE DECIMALS St
| PLACE DECIMALS

MATERIAL

FINISH:
USED ON

F-R SWITCH ING
A
FS103

| F-R  SWITCHING
1MODULE ASSEMBLY

DESCRIPTION

NATIONAL RADIO
ASTRONOMY
OBSERVATORY
SOCORRO NEW MEXICO 87801
MXPiicATTA  “Ti8B
DESIGNED BY
WEBER S

APPROVEO BY

Iwulao 1ofl * wMBeV0 DS5QQ7A00+ SCALE I'.1



ACAD » S103ASY2

’\&W ooo OOOO(SI

J3_0_0_0_0_0,0_0_0/

—XoXoXoXoXoXcrmdro <
gﬂf’ Pl d IR

P

8,8,6-8:6-6.ddc

0.0, 0
§65E O%D%faggodgc

NOTES |
1
T

2

S

INSTALL ITEM #93 UNDER SCREW HEAD AND
BETWEEN BLOCK AND PANEL.

INSTALL KEYING AS SHOWN.
MARK DESIGNATION IN LOCATIONS SHDWN ON

BOTH SIDES OF PANEL WITH INDELIBLE INK
OR TRANSFERS.

NEXT assy

USED ON

B.O.M. - **A55007 B004

UNESS STUERISE SPECEED 5103
TOLERANCES ANCLES — _— F—R SWITCHING
! PLACE DECIMALS " *«« @ — ===
J PLACE DECIMALS *] : -
i place decimals =« . ~ 5103
MATERIAL F-R SWITCHING

MODULE ASSEMBLY

FINISH
a1 °n

oesctfirTto*

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCOHMO NE »s ME XiCG 87801

“REBER

APPROVED BY

D55QQ-7A00A |«e> |scal~



APPPV'D BY | DESCRIPTION

BRAKE MONITOR V*I

PIN I1.D. PIN LE

~=B- e

Nw ~U10 ~0 FRRBFRBRBERON

o

1
VIEW "A-A7

RESOLVER EXCITOR

PIN LD. PIN LD.

O T T T O
OCWOOWORONUWOOWOWRN ™ 00w
HRENMBBREE G RREEOO~NO UL AW

A

VIEW ’B-B ~

DRESS WIRE HARNESS PATH TD PERMIT FRDNT AND
REAR PANELS TD BE FDLDED DUTVDRD FRDM TDP

TD PERMIT ACCESS TD FRDNT AND REAR PANEL B.O.M.-*A55007B004

INSTALL HEAT SHRINK TUBING (ITEM #70) QN ALL CDMPDNENTS. (SEE FIGURE 'D LSS T nERWISE SPECIFIED sic3 NATIONAL RADIO
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NOTES i

1 INSTALL ISOLATION TRANSFORMER IN CORNER
WITH ACCESS COVER ORIENTAION AS SHOWN.
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SCALE :
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PLACES

TOP AND BDTTDM

PLACES

r-H CONTROLLER

NOTES

1 MARKING SHALL BE .125 HIGH, LEGIBLE AND PERMANENT,
LOCATED APPROXIMATELY AS SHDWN.

2. SOLDER POWER TERMINAL (ITEM #46) TO POWER PLANE.
(WIRE WRAP SIDE OF ITEM #28, AND #29)

3. SOLDER GND TERMINAL (ITEM #47) TD GROUND PLANE.
(COMPONENT SIDE OF ITEM #28, AND #29)

4. SOLDER 'SOLDER LUG' (ITEM #48) TD GROUND PLANE AND
PLACE UNDER SCREW HEAD AS SHOWN.

5. INSTALL IC'S INTO UNIVERSAL IC PANEL (ITEM #29) AND
16 X 32 IC PANEL (ITEM #28) USING DWG. #A55007A013.

ACAD i S101ASY1

TDP AND BDTTDM
33155)

~0°0 0°0 0 0 000 00O O

6. WHERE TWO WASHERS (ITEM #57) ARE REQUIRED, PLACE

ONE UNDER THE SCREW HEAD AND THE DTHER BETWEEN

THE GUIDE BLOCK (ITEM #27) AND REAR PANEL (ITEM #20).

7. DRESS WIRE HARNESS PATH TD PERMIT FRONT AND REAR

PANELS TO BE FOLDED DUTWARD FRDM TOP. (SEE FIGURE)

4 PLACES

NEXT ASSEMBLY
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A 2-90 ANDREATTA
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0
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NOTES < GROUND TERMINAL 1
1 KAPTON TAPE (ITEM #50) SHALL RUN THE FULL LENGTH DF THE RAILS TYP.
(ITEM #23 AND #24). SEE DETAIL 'C.
2. PDWER AND GROUND BUS WIRING SHALL BE ON THE WIRE WRAP SIDE OF SEE NOTE A DETAIL "D
THE UNIVERSAL IC PANEL AND THE 16 X 30 IC PANELS (ITEMS #28 AND #29). e n
POWER TERMINAL
vy BOM - #A55007B002
UNLESS OTHERWISE SPEDF1ED
DIMENSIONS ARE IN INCHES 5 S101
Truivien | F-R CONTROLLER
JHAC OOUALS <o) 1 005
DETAIL "C" i
scale: i/i ] S101
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ASSEMBLY
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BOARD
ROV « ID
DETAIL "E"
SCALE 1/1
NOTES .
1 PIN #1 LOCATION ID = X X X X
ROV «
COLUMN DETAIL "F'

BOARD LOCATION

2. VCC AND GND PIN LOCATIONS FOR BDARDS 'C' THRU T' ARE AS FOLLOES
COLUMNS B, D, F, AND H

VCC PINS | 8, 16, 24, 32, 40, AND 48
GND PINS =4, 12, 20, 28, 36, AND 44

3. TYPICAL WIRE LIST VCC AND GND PIN LOCATION ID = X X XX - XE
PIN «

SCALE 2/1

VO=VCC, GN=GND
COLUMN
BOARD LOCATION

ACAD i S101ASY3

FPLSBC
FPLSB3
FPLSB2 FPMSB2
FPLSB1 FPMSB1
FPLSBO FPMSBO

SEE TABLE-1 FOR Ul THRU US
A
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uL u2 u3

eBeoesi e sOe fi

DETAIL "G"
SCALE 2/1

BOM - #A55007B002
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ACAD i S103ASY4

NOTES

MARK DESIGNATIONS SHOWN, IN INDELIBLE INK OR TRANSFERS.

INSTALL HEAT SHRINK TUBING (ITEM #69) OVER FUSE TERMINALS.

REMOVE L BRACKET FROM BOTH SIDES, AND USE IN LINE SPLICE
(ITEM #96) ON TRANSFORMER LEADS.

POWER SUPPLY HAS BEEN REMDVED TO SHDW SOCKET TERMINALS.

DRESS WIRE HARNESS PATH TO PERMIT FRONT AND
REAR PANELS TD BE FOLDED DUTWORD FROM TOP
TO PERMIT ACCESS TO FRONT AND REAR PANEL

'D

COMPONENTS.

(SEE FIGURE

NEXT ASSY
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ACAD ' S103SK-1

REV DATE DRAWN BY APPRVD BY
A 8-88 ANDREATTA

J2 m M3102A18-5S
J3 = MS3102A18-1P
J4 i MS3102A14S-2S
J5 «HS3102A14S-7S
J6 i MS3102A14S-7S

Pl i AMP50 PIN #201358-3 AND
PIN HDOD AMP #202394-2

NEUTRAL

DESCRIPTION

MINOR CORRECTIONS j

r-0-—-0-—-0-— 0-1

OCTAL SOCKET

120 VAC
50-60 HZ
HOT

(8A6-362)
15A

125V

><— 4 P>-

| RESDLVER
> EXCITATION

1N5378A

1 100V
k ZENER

L-0- Q---0---0-J

4-1

w -

MCS—s01—1

BRAKE POTTER SUPPLY

NOTES i

SCHEMATIC

1 | DEVICE MARKING . GEL71502, MODEL V150LA2, SIZE 1.

150 VRMS, 200V DC,
TRANSIENT ENERGY.

IPK=1200A, 13 JDULES

30 RELAY
SSR DRIVE
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ACAD

NDTES «

i S104ASY1

1

MARKING SHALL BE .125 HIGH, LEGIBLE AND PERMANENT,
LOCATED APPROXIMATELY AS SHOWN.

SDLDER POWER TERMINAL (ITEM #26) TO POWER PLANE.
(WIRE WRAP SIDE OF ITEM #11)

. SOLDER GND TERMINAL (ITEM #27) TD GROUND PLANE.

(COMPONENT SIDE OF ITEM #11)

SOLDER 'SOLDER LUG' (ITEM #31) TO GROUND PLANE AND
PLACE UNDER SCREW HEAD AS SHOWN.

INSTALL IC'S INTO UNIVERSAL IC PANEL (ITEM #11)
USING NRAO DWG. #A55007A018.

6. WHERE TWO WASHERS (ITEM #43) ARE REQUIRED, PLACE
ONE UNDER THE SCREW HEAD AND THE OTHER BETWEEN

THE GUIDE BLOCK (ITEM #9) AND REAR PANEL (ITEM #3).

7, DRESS WIRE HARNESS PATH TO PERMIT FRONT AND REAR

PANELS TO BE FOLDED OUTWARD FROM TOP. (SEE FIGURE)

NEXT ASSEMBLY

BOM -

MATERIAL

FINISH

DWG. TYPE
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UNLESS OTHERWISE SPECIFIED
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ASSEMBLY
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DATE
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ACAD

BOARD

DATUM

NOTES i
1 PIN #1 LOCATION ID = X X X X
RDV «

CDLUHN
BOARD LDCATIDN

2, VCC AND GND PIN LOCATIONS FDR BOARDS 'A' AND 'B' ARE AS FDLLOWS <

COLUMNS B, D, F, AND H
VCC PINS <38, 16, 24, 32, 40, AND 48
GND PINS w4, IE, 20, 28, 36, AND 44

3 TYPICAL WIRE LIST VCC AND GND PIN LDCATIDN ID = X X XX - XX

| 1 L

t_ PIN =
VD=VCC, GN=GND
COLUMN
BOARD LOCATION

4. KAPTDN TAPE (ITEM #28) SHALL RUN THE FULL LENGTH DF THE RAILS
(ITEM #4 AND #5). SEE DETAIL 'C'.

5 PDWER AND GROUND BUS WIRING SHALL BE DN THE WIRE WRAP SIDE OF
UNIVERSAL LOGIC BDARDS (ITEM #11).

= S104ASY2

BOARD

BOARD MOUNTING
TYP.

L - 223
d 112

DATUM-

VIEW "A-A"
SCALE 1/1

HOLE

>P4

DATUM

VLBA

NEXT ASSEMBLY

BDM - #A55007B005

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

MATERIAL

DATE DRAWN 8Y APPRVD BY

2-90 ANDREATTA

DETAIL "C"

SCALE 1/1
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ASSEMBLY
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FRONT PANEL )
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REV DATE DRAWN BY APPRVD BY DESCRIPTION
B 1-90 ANDREATTA REDRAWN WITH ACAD j
o5V
<AEVD-O
or 5 at oc a tt oc al
RA7 >£1=41- b7  BEOL <7 -m L> INTD7
RA6 >£1=12- D6 74LS374 06 KH1> INTD6
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DISCRETE COMPOMEKHS

REFER TO ft-O.M. A55002B004
FOR PROPER DEVICE SELECTION
ITEM

cl.c.7 72/*F r7s_1 _
C2.C3 x S<EpF  Bfc 11(
C4,C5 2.1pf  *7 L
Cfc 2aoPF 28 INTEL jv
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® 7ew others “* w o9n" !
RVI  100J1 POT 42 11-057
RV2 50Sl POT 4S mHz
RV3 IK SI POT 44
CR1 INJOI4, SIM. 44,
EXT\ SEE
© © O brvr NOTE
GND
PIN I*
2,37
PINA*©
40 r
MODEL D
REVISION B
1.D. NUMBER
:ETCMED ONTO
COMPONENT
SIDE OF P.C.B.
RESET
JUMPER
nS UB

SUPPORTING

C55002S004-
A5500EBOO 4
055002 QOO 4
C55002.P0O0 4-

ASBOOI NOOI
A5600INOO2

DOCUMENTATION (rev.a version¥)

SCHEMATIC (LOGIC) DIAGRAM
BILL OF MATERIALS (&.0.M.)
P.C.B. ARTWORK 2:1 SCALE
P.C.B. DRILL DRAWING

VLBA MODITOR i CODTROL BUS SPECIFICATICD

VLBA MOHITOR $COnTRO L STAHOARD
IDTERFACE SPECIFICATIOH

WARNING/-*-

TRIM SCR\BE
SEE.
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+
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MATERIAL:

D55002Q00 4- PC6 ARTWORK 2X

A5500EB0O04- FINISH:

USED ON

X):

+

A/*nrvo bt ocsc*irno*

NOTES:

1. THIS BOARD, MODEL D, REV. B, SUPERCEDES VLBA STANDARD
INTERFACE BOARD D55000Q002 (IMPLIED REV. A) DEC. 1465

Z MODEL D ECARPS ARE FOR DIFFERENTIAL ANALOG HANDLING-
(MODELS BOARDS ARE SINGLE -ENDET? VERSIONS)

5. P.C.B. IS ETCHED FROM 2'0UNCE COPPER ("SPEC.) BOARDS

@ PLACE KAPTON 1KV DIELECTRIC TAPE (ITEM 41) ALONG COMPONENT
SIDE AS SHOWN BEFORE CONNECTOR |INSTALLA ilON FOR
ISOLATION BETWEEN POWER T'RACES AND CONNECTOR SHELL-

(D ITEMS 31, 40, 41 (R” RID, CIl) AREE. MOJNTED ON COMPONENT SIDE,
COVERED (HIDDEN)) SV UW WHEN 'NS'AIIED -

Q ALL 1.C.'S ARE SOCKETED. NOTE ORIENTATIONS.
Qj USER MUST PROVIDE DESIRED CPu/BUS RESET COOING
USING WIOGIE. FEMALE JUMPER HEADER (ITEM*ST)-
LINK RST-TO-GND FOR EXTERNAL SWITCH RESET VIA P2-23
LINK RST -70-EXT DRVR FOR EXTERNAL BUS RESET (SYSTEM
RESET) VIA P2-S (RST+) $ P2-6 (RST—)

POWER-ON RESET ENABLED |IN BOTH CODING MODES.
NO LINK INHIBITS ALL RESETS, INCLUDING POWER -ON RESET

(e] PLACE KAPTON TAPE (item 47) UNDER CRVSTAL TO ISOLATE TRACES
FROM METAL CRYSTAL ENCLOSURE.

@ &OARD Dimensions for moont/hg on stqg, nRao
BOARD EDGES (TOP i BOTTOM) MAY BE TRIMMED O-F FOR
MOUNTING INSIDE THE RAILS OR OTHER APPLICATION. TRIM WHERE
SHOWN. DO NOT EXCEED, OR DAMAGE TO TRACES WILL RESULT.

~ TWO PLATED VIAS MARKET) “A" (30NE 2/D AND Ald) USED TO*.
a) WHEN CDWNECT&D TOGETHER BY SOLDERING WIRE, PLACES CPU
PORT TERM "PI1.7" ONTO P2-7 FOR USER APPLICAT ION)
b) "A" AT ZONE 2/D CAN & USED TO ADD AkN DESIiRED SiGn AL
TO P2-7 FOR USER APPLICATION OR TESTING- .
(P2 PIN7 IS A SPARE, UNCOMITTED PIN FOR SUCH USE)

[iTi A PIECE OF YELLOW WIftE-WRAP WIRE SHALL BE
INSTEAD OF R\0 B.O.M.[ITEM *

module rails.

f

USEO

TRIM BOARD TO DESIRED SI7.& »
ENSURE MOUNTING HOLES TO BE
USED ARE DRILLED BEFORE. ASSEM&IV

ASSEMBLY STEPS

O > CLEAN $INSPECT BOARDS FOR ANY BAD TRACES, PLUGGED HOLES,etc
CD 2. INSTALL "SOLDER I.C. SOCKETS: (MOTE OR\ENTf\TIOISJS ) =

14-PIN AT _UI3 _UIS __ U6 _UI7 _UI8 ITEM 49 5 REQ
16-PIN AT _U3 _Lk& _U7 _U8 _U~A —UI2 ITEM SO £ REQ
20-PIN AT -U4 _UlO __ull ITEM SI 3 REQ

40-PIN AT __UI _U2 _US
20-PIN STRIP SOCKETS TO MAKE SOCKET FOR Ul4

C 1 3. PLACE KAPTON TAPE (ITEM 47) WHERE REQ'D

CD 4* INSTALL * SOLDER CONNECTORS Pi AND P2 (ITEMS 1 AND 8)

CD 5* INSTALL 4 SOLDER __XTAL-l _RVI _RV2 — RV3 — LJI9SOCKET

O G.INSTALL < SOLDER DISCRETE COMPONENTS WHERE SHOWN,
USING TABLJE ZONE 4/D AND IB-O.M.

O 7- INSTALL RESET JUMPER FOR DESIRED MODE -€>££ NOTE 7 ABOVE

CDS- CLEAN BOARD TO REMOVE SOLDER FLUX” INSPECT FOR COLD
SOLDER JOINTS, SPLASHES BETWEEM TRACES, e\c.
CD “°t INSTALL I.C.'S INTO SOCKETS -MOTE ORIENTATION".

D 10. WRITE SERIAL NUMBER ON BOARD-

ITEM 52 3 REQ
ITEM SS 4 REQ
-SEE NOTES 4 AND 8

SVLBA STANDARD NATIONAL RADIO

ASTRONOMY
. {lNTERFACE BOARP OBSERVATORY
+ M O D E L D DRAWsC;CORRO. NEW MEXngf::Dl
U n-0*

ASSEMBLY

BT . DATE
N5Je Mix/ S-g4

APPROVED BY

SHEET ¢
NUMBER I



IP/lo USER'S
£ eld

NOTE:

reset link:
RTO D FOR SYSTEM RESET INPUT (PZ-S,L>)
R TO G FOR EXTERNAL I?K>ET INPUT (P2-22>)

WARNING*. CPU Ul WILL NOT RUN IF LINK "Rh IS
LEFT FLOATING. O MUST BE TERMINATED

'PCB’ D551D00Qo84%; & 1" "6" or "D".

THIS CIRCUIT (MODEL D REV. B) SUPERCEDES PREVIOUS
VERSIONS UNDER DWG. NO- CS5001S002 (ORC55000S002)

PU1

A5500iB004
C5500I1A004

C55001Q004-
NEXT ASSY

b.O.M.
A66V D w fr

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES
J PLACE DECIMALS (:XXX):

2 PLACE DECIMALS (XX): +
1PLACE DECIMALS (X): X

MATERIAL:

PC6 ARTWORK FINISH:

USED ON

VLBA STANDARD

NATIONAL RADIO

ASTRONOMY
IWTERFACE 50ARD OBSERVATORY
SOCORRO. NEW MEXICO 87801
MODEL D revisionb S« BN ) EKI DﬁTE_O$
S C H E M A T I C DESIGNED BY DATE
*CAVE boee”R. -£]-84
ABT e, (fiova o

SHEET
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+5V
To: UI-f2 DIG
(CPU INTR”
y 1/jS SW. |
-M5V
AMALOG
+15V
-I5V
+5V

-I5V  ANALOG +I5V
COM

2 DR'VERS

FOR 4.8826 mv/bit INSTALL

JUMPER
FOR S.0 mv/bit

REV.

A
B

IN LIEU OF RIO

DATE DHAwm BY APtirv'o BY DEVC*irT>Co.
i£-05 WAKOENJ ‘ft SWEET 1,
2-"0 AJIOREATTA MINOR corrections;

SERIAL
170

+5V
“hoor
EXTE.KMAL ACCESSORY
D-C- POweR AVAILA6<_£
FOR TE.ST < AUGVIMEAIT
purpose s

com/mokj £>US
G'Z-R>IT AfUALOG co”v&rsiom)

% U2 F2
ui; 3* SERIAL
170
ibt~;
* G tus-
XTAL
U0 <j|Ull-v< Pl
parallel
1/0
RIO'I LOCATED
R9 >UNDERNEATH
0il JUl4 TOP SIDE
ZEROXQ |RV2Z  BYypASS CAPS MOT SHOWN
can S3 rui

IMSTALL

20.fi. 1% WW RESISTOR

per burr-btown specs.

BURR-BROu;m t
IMA101CM

IUSTR. AMPL. -15V  +I5V

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES:  ANGLES +

JPLACE DECIVALS (X9): ==
2PLACE DECIVALS (O8): +
1PLACE DECILS (3. +

MATERIAL:

FINISH:

R/W-
ttXRALLEL
170
HiQ SMD-"38<— ™ gg
—15V-<39<-
DEV ACK
AWEUB
S, r
48 54 56 53 41 H
5/M  BUSY \EML EN2 ENS, DI
AKILG.0 70 cowt COMmv. outpuY CXPADIl EM
. 184- IM PROGRESS)
AWLG 2<- 7]1D CHz+
[i9<- cu2- U SDM854BG (6URR-BROWIO)
ra<- CU3+ amalog data acquisitions system
AMLG-2
[207r 1 chs.
<D CW4 + couf.Aured for; 8-CWAM DIFFERENTIAL IUPUTS
H L AULG-3 73
77 29<- cua- 51 POLAR OPERATION (+10V RAKIJGE)
- . . 5n cwsh Hji4 pin-out I 12-61T RESOLUTION) AFEV/DIT)
fLrJo AKJILG- 4 o <r 74 M5 Z'S COMPLIMEAJT OUTPUT CoDIMG
U.0 ’ R HI OUTPUT IS OKJE 12-&IT WORD, Hi-
t><-
4:< AMLG- 5 75 cufe+
02 zs<- CW6-
) 7A CH7 e
: - +
AKJILG-6 : 7fc
Z4<- cw7- | AT (TOP VIEW) 30
-g<o A -
AKILG -7 ,'8 77 CMQ
25<- cus- DIG DLY DLY 2.5V REF.
AZ Al A2 A3 GND LOAD OUT TR 16 ADJ BPO ouTt M
HI/LO SEL-  |7<- +5v v 20 2 47 59 55 57
(-2.7,0n .Ol/iF RV2 m
<4708& - DIG 6KJD-i |
9 A "_S’/\
Iy 2y 3y 4y
SEL U6 74LSIB7 5P p- i"ZERO]j Jyain”®
1ADJ.J
IA 1B ZA 26 3A3b 4A45
+5V 110Z 314135 < =
2 Gk e
RAO A® BQ -ADDR-© ggg o g >48>j— ADDR-0
RAI Al &l mADDR-| , £ €< < &, »47">j— ADDR-|
FROM: U2 RA2 AZ BZ -ADDR-Z » 46>— ADDR-2
RA3 A3 B3 -ADDR-3 — ADDR-3
RA4 Ad B4 -ADDR-4 »44>}— ADDR-4
ADDRE B
SM.I A5 B5 -ADDR-5 SS BUS ADDR-5
A6 B& -ADDR-6 24 ADDRfc
RA7 A7 . B7 mADOR-7 ADDR-7
POZ>. DIR 5 .
n . Ia
u4 12
7415245
ADDR BUS DRIVER
PCB
SEE SWT. 1
NEXT ASSY

USED ON

AMALOG CIRCUITRY

VL&A STAMDARD NATIONAL RADIO

ASTRONOMY
IUTERFACE BOARD  3pSERVATORY
SOCORRO. NEW MEXICO 87801

MODEL D Fineocs  lgs
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SCHEMATIC N aER

APPRO\/%) BY
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4 PLACES
F-R POWER
FOC MOWTOR ROT MONTTOR
w WP B CWL Cw BRK
(o] o o 0 (o] 0
LL DWN CMD ccweecw ab
0 0 0 O O ©O
ROT DFFVE
LOGIC APEX
# APEX POVO SUPPLY
powa
FRONT PANEL

ACAD i S105ASY1

8 PLACES

PLACES

PLACES

PLACES

NOTES

VIEV A

VIEW A

0000
o000
0000
[eNoNoNe!
[eNeNeNe]
[eNeNeNe]
[eNeNeNe]
[ejoNoNe]
[eNeNeNe]
[ejoNoNe]
[eJoNoNe]
[eJoNoNe
[eJoNoNel
[eJeNoNe
[eJoNoNe

4 PLACES

oo

O0O0O00O0

00000000
OC0000000000O0O00O0O0OO0

OC0000000000O0O00O0O0OO0
OC00000000000O0O00O0OO0
OC000000000O0000O0O0OO
OC000000000O0O0O0O0O0O0OO
0000000000000 0O0O0O0O
OC0000000O0O0O0O0O0OO0O0OO
000000000000 OO0O0OO
OC000000000O00O00OO0OO
OC000000000O00O0O0O0OO
OCO0O0000000O0O00OO0O0O0OO
OC00000000O0O00O0O0O0OO
OC0O000000O0O0O00O0O0O0OO0
OC00000000O0O00O0OO0OO

O0000O0O0O0O0O0O0OO0

I 1 'USE HEAT SHRINK TUBING (ITEM #72)
(SEE WIRE LIST A55007W16, SHEET 5 LINE 90XTYP).

3-----1-SDLDERING.

j2

%------3+SDLDERING.

USE HEAT SHRINK TUBING (ITEM #70)

O00O0
O0O0O0
O00O0
[efeReole]
O0O0O0
[efeReole]

OC0000000O0O0O00OO0OO0OO
OCO00000000O0O00OO0O0O0OO
OC00000000O0O00OO0O00O0OO0
OC00000000O0O00OO0OO0OO
OCO00000000O000OO0O0O0OO
OC00000000000OO0O00O0OO

OVER TPl THRU TP10 AFTER

OVER FUSE HDLDERS AFTER

[efeRele]
[efeReole]

NEXT ASSY

TP10

TP4 TP3 P2 TP1

WIRING VIEW

0000 0 DSP GND

8 PLACES

SI-IN-A
<fol\ {(0) THRU
SI-IN-D

TP9 P8 TP7 P6

(0> <> <0><0> <O

USED ON

SI-DUT-A
THRU
SI-DUT-D

VIEW "A—A’

B.O.M. - “A55007B006

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES IS ?: 25 NATIONAL RADIO

TOLt«<ANC*S  ANCLtS r POWER AST R O N O M Y
3PLACt Of CtMALS . OBSERVATORY
?PLACt OtCIMALS .XX' *
1 PLACt OfcCIMALS : KI. + 1SIO 5 ocrwi By DATE
MATERIAL 'F-R POWER ANDREAT1A 1-B8
'MODULE ASSEMBLY  ™osxs *les

FINISH
I"« ¥ I3F ; 055&Q1ADO&  |«tv



ACAD

i S105ASY2

WIRING VIEW

VIEW "A—A”

NOTES

PLACES

Pl THRU PS5

MARK DESIGNATIONS

OR TRANSFERS.

V™~
oo°
oo-«
oo«

Vvvv Vv\./ o/ —
0OCO0ppo® o0
0000000 o0
o000 oo
000000 oOQpo-
0000020 oO0Opo-

©CO0O00020 o0Qoc
©CO0000P0 ©o0oQpoc

VIEW A

IN LOCATIONS SHOWN WITH INDELIBLE INK

INSTALL KEYING AS SHOWN.

INSTALL EXTERIOR TODTH LOCK WASHER (ITEM #105) UNDER SCREW
HEADS AND BETWEEN BLOCK AND PANEL.

USE HEAT SHRINK TUBING (ITEM #72)

AFTER SOLDERING.

USE HEAT SHRINK TUBING (ITEM #71)

SOLDERING.

ON P3,P4, AND P5 CONTACTS

ON FILTER TERMINALS AFTER

12

Pl THRU P5

next ASSY

8 PLACES

REAR PANEL

USED ON

6.0.M -*A 55007 BO06
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
|IDL|RAKCEi A«GLES
PLACf DECIMALS «««
i 't 0e0™*LS «

1 *I.ACC DECIMALS .«
MATERIAL

FINISH

APPRVDBV |

P PLACES

*SI 05
5F-R POWER

S 105
F-R POWER
MODULE ASSEMBLY

DESCRIPTION

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCOKMO Nfc* VE HICO 87801

D5SrNO7ft0OQ6 [»tv scale I: |



ACAD i S105ASY3

[e)e}
o000
[eNeN oo}
o000
o000
o000
o000
o000
o000
[eNoNeie]
[eNoNeNe]
[eNoNeNe]
[eNoNeoie]
[eNeoNeoNe
[eNeNeoNe]

VIEW A

CS0000000022000000
C00000000C2000000
Co00000D000CP2000000
00000000 P2000000
Q0000000 OP®000000
OC00000D00DOCP®000000
C0000OD00DOP2P000000
C0000O0D00D0P200000O0
OC0000OpD00ODOP200000O0
OC0000PpO00OOP2000000
OC0000Pp00D0DOCPP000000
OC0000Pp00O°CP000000
O0000Pp000O°2P000000
C0000Ep000O°2P000000
©ocp00000
©ocpo00000
©ocpo00000
©ocpo0o0000
©ocpooo0o000
Socpoo0o0000
gooooooo
c°o0oco0000
S 000000

Oo00Oo0p0O0O0O

OC0000EpO00O

@)

VIEW A

NDTES

1

3

Oo0O0op00OO

XTXTOXTC
00O0O0C
ooo0ocC
0o0oooC
0oo0o0o0C

000O0C
o00oo0ocC
oooocC
oooocC
000O0C
oooocC
oooocC

[eNeNeoXe]
[eNeNeoNe]
[eNeNeoNe]
[eNeNeoNe]

4 PLACES

4 PLACES

S+ —

VvV >.
V&EhVv A =+

000QO
0000
0000

00000 gp000O
000gO

Oo0o0O00op0O0OO
OOOOOOOOO
00000000
00000000
OOOOOOOOO
O00pQOCoOoOC©°
O0O0OpOCoOOC©°
O0O0OpQOoOOoOC©°
O0OO0OpO0pO©°
O0OO0OpOoOOoO©°
O00OpO0O0OO0OC©°
[eNoNoNoloNoNo )=
0000000~

4 PLACES

i CDUNTERSINK PS3 MIG. BRACKET (ITEM #32) FDR #6-32
1 FLAT HEAD SCREW.

;EE WIRE LIST #A55007W016, SHEET 9, WIRE 190, NOTE.

AS SPECIFIED DN WIRE LIST #A55007WO016.

O0O00o00oO0-°
O0O0000OO0®°
O000O00OO0~°
O0O0O0O0OO0OO0®°

'TXTOTTOXTOT?7"

0000000

0000000
=>0000000
)0000000Q

>0000000
30000000
)0O000000

0
(0]
(0]

0

o000
o000
o000
o000
o000

0
6
0

NS —

PLACES

4 PLACES

1A THRU 9A

3 PLACES

TB1-1A
THRU
TB1-9A
THIS SIDE

VIEW "A-—-A"

BOM --A55007E006

UNLESS OTHERWISE SPECIFIED V _51Q5
DIMENSIONS ARE IN INCHES |
tolekancls angles i — F-R POWER
3 PLACE OCCIHAIS )(»T " i — [Ail
1PLACE DECIMALS **'. i —
i prace decimals i » - S105

MATERIAL F-R  POWER

MODULE ASSEMBLY

FINISH

NEXT ASSY USED ON I"* L30FS | ™

OESCAHTION

IB THRU 9B

TB1-1B
THRU
TB1-9B
THIS SIDE

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORMO N€* MEXICO 87801
DATE

DESIGNED Bv DATE
KOSKI

g A”5001ft006 Jev Iscale |: |



ACAD > S105ASY4

0000000Q(
000000pcC
0000000C
ocooooQocC
0000000C

0000000C
oooooQocC

0000000C
0000000C
0000000YyC

RRARRRAT

0000

00000
00000
00000
00000
00000
00000

000000

00000
00000
00000
00000
00000
00000

000000

00000000
00000000
00000000
00000000
00000000
00000000

00000

-3TC7X7X7-C7-
Dy000
DOOO0O
DOOO0OO
DOOOO
D0O&OO
30000
DOQOO

Oeo0
OeoO0
OoeoO0
Oeo0
Oeo0
OeoO0
Ooeo0
Oeo0
Oeo0
O©eo0
Oeo0
Oeo0
Ooeo0

30000
DO0OO
0po0o

ARRRR

0
0
(o)
0
(0}

00000
00000
00000

r
f
L

000000000

000000000000000000000000000000
000000000000000000000000000000

FIGURE *1*

NOTES

USE HEAT SHRINK TUBING (ITEM #71) AFTER SOLDERING
VIRES DN PS3.

DRESS WIRE HARNESS PATH TO PERMIT FRONT AND REAR
PANELS TO BE FOLDED OUTVDRD FROM TOP TD PERMIT
ACCESS TD FRONT AND REAR PANEL COMPONENTS.

(SEE FIGURE 'D

DN SI-OUT-A THRU SI-DUT-D BEND LUGS (ITEM #76) UP
AS SHDVN.

Ooeo0
Oe o0
Qo0
OoeoO0
Ooe©0
Ooe©eO0
Ooe°O0
Ooee0
Ooee0o
Ooee0o

NEXT ASSY

PS3 7 PLACE
WIRING VIEW
DETAIL "A—A
PS2
WIRING VIEW
PS2 COMM
000QOp0O0O00OPQOO
000aoo000gopoo
0000pQOOOQOPOO
5 PLACES
DETAIL "B-—B
B.O.M. —"A55007 BO 06
UNLESS OTHERWISE SPECIFIED V/ -S10
imension re in inch
?oLfReANSEs ASNGaLESe r C_es Ié ?F-R POWEF
3PLACE DECIMALS *XK - A ¢
~ °LACF OfCMALS . **e: ~ - .
Tci
1PLACt OEC*MALS * - —_
material I F-R POWER
'MODULE ASSEMELY

FINISH
USED ON

NATIONAL RADIO
ASTRONOMY
OBSERVATORY
SOCOHO NF*v Mtxico 8780"
DHAWN B> DATE
ANDR £ ATTft
DESIGNED By DATE

& C ossocvtacog VWV scale 1:\



ACAD

i S105ASY5

PS1 AND PS2
MOUNTING DETAILS

29

96

92

4 PLACES

POWER SUPPLY

4 PLACES

4 PLACES

NEXT ASSY

B.O.M. -*A55007B006

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOLERANCES angle S —
i PLACE OEOM*LS
?*LACE DECIMALS

1Place decimals

MATERIAL

FINISH
USED ON

S105
F-R POWER

S105
F-R POWER
MODULE ASSEMBLY

! tA Cf F o 12%*m 1

CERPIN

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SO0ATDO nev\

DISICNEC B* DATE
HOSE |
APPROVED BY

tom



D-

AC HOT
/N
3 siBOUT #16 (BLK) p3.B EXCITOR TRANSFORMER
AC HOT
s1icout #16 (BLK) HEATER
AC HOT , (
S1DOUT #16 (BLK)
D
"1 LOGIC - 1u
T ? oA 18 r J
1 ?
L— r\rchul BIK)
fliver © T HoT .
- AC g
I’fo 16 #18 (WHT) S LOCK POWER SUPPLY
¢ IrArw ruigi LAMBDA LRS-53-5
1S RV n AC
HOT
~ o PS-8 15V POWER SUPPLY I
LAMBDA LND-X-152
GND AT
CHASSIS
<L
r. _ 1
/
PS-3 »5V/tI5V POWER SUPPLY i
POWER GENERAL 326A L
#20 (YELLOW)
->  P2E
X PS2+V
#24 CyELLoy) P10 YELLOW APEX SV e
- = ->  P2H a- <
#16
->  P2-F (RED)
BLACK APEX
+5V  COMM
->  p2cC
TP-9 _ BLACK APEX
——————— (0)i 15V COMM
A P2D
1 . m> P2B
#24 (ORNG) JORANGE APEX
->  P2A
RED APEX
1 +15V _
12 0-
#16
(BLK)
FOC/ROT BRK
>  P3D A Lo
s pag EXCITOR TRANSFORMER
HEATER
> P3-F
AC LO
p5-C FANS
AC LO > P4-B AC LO
PS2-V
-15V
#16
(YELLOW
FOC/ROT BRK
> Pse AC GND
EXCITOR TRANSFORMER
->  P3-H GND
HEATER
> .
P AC GND i
P5.-E ! FANS
AC GND > Pac AC GND
ACAD i S105SK-1

FOC/ROT BRK

-k

+5V
+5V
+5V
+5V
+5V
+5V
+5V
-5V
+5V
+5V

+5V
+5V
+5V
+5V
+5V
+5V
+5V
+5V
+5V

CoMM
COMM
COMM
COMM
COMM
COMM
COMM
COMM
CcomMMm
COMM

#22

S55

WIRING
WIRING
WIRING
WIRING
WIRING

WIRING
WIRING

(ORNG)
(ORNG)
(ORNG)
(ORNG)
(ORNG)
(DRUG)
(ORNG)
(DRNG>
(ORNG)

WIRING
WIRING

(ORNG)

(ORNG)

WIRING
WIRING
WIRING
WIRING
WIRING
WIRING
WIRING
WIRING
WIRING
WIRING

#16

#20 (RED)
#20 (RED)
#20 (RED)

#20 (RED)

& WI)

#20 (RED)

#23 (RED)

#20 (BUO
ass aua

=20 (BLK)

#20 (BUO

#20 (BLIP
#20 (BLK)

(YELLOW)
(YELLOW)
(YELLOW)
(YELLOW)
CYELLOV?
(YELLOW)
(YELLOW)
(YELLOW)
(YELLOW)
(YELLOW)

(YELLOW)

007A006

NEXT ASSEMBLY

PI-B

PI-D

PI-F

P1-J

PI-L I

PI-N

PI-R j

PI-T

PI-V j

plx J
ORANGE SYSTEM

™" (c ) POWER+5§/UPPLY

TO FRONT PANEL
c DISPLAY PCB

+5V
OUTPUTS

PI-A
PI-C
PI-E
PI-H
PI-K I
PI-M

-5V COMMON
OUTPUTS

PI-P
PI-S
PI1-U
Pl.v ]
BLACK SYSTEM
POWER SUPPLY
COMMON
1 TO FRONT PANEL DISPLAY
PCB AND SWITCHES
(52-S5 CDMMON BUS)

TP72fgf

Py

Pl-z .

PIft — -i 3

pl-fe

PI£ |

Pi-d

Pi-t

Pi-f

Pi-h

Pl
RED SYSTEM

POWER SUPPLY
+15V TEST

+15V
OUTPUTS

Pl-k
Pl-n
Pl-n
-> PI-P
> Plr ;15 v
COMMON

o> PI- OUTPUTS

> Pl

~ 0

> Pl
-> Plv

<

PI-s

4 BLACK SYSTEM
-(0) Power suppLY
A7t 15 COMMON
-> pi-s
o> PIX
PI-1
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SERVO AMPLIFIER CHASSIS

WIRE LIST

NOTES:

1> WIRING DATA FOR THIS WIRE LIST IS ABSTRACTED FROM DRAWING A55087L88Y

2> SHEET NUMBERS IN THIS UIRE LIST DIFFER FROM THOSE IN A SS807UQ04

3> ASS@@THBOY SHEETS 26 - 41 ARE NOT INCLUDED IN THIS WIRE LIST SINCE
THEY ARE AMP CONNECTOR CONTACT LAYOUT-SIGNAL ASSIGNMENT AND
COMPONENT TERMINAL SKETCHES. SHEET 2 OF THIS WIRE LIST DEPICTS
THE AMP CONNECTOR CONTACT LAYOUTS.

4> THE LOCATION OF THE CONNECTORS ON THE CHARSSIS IS DEFINED BY

ASSEMBLY DRAWING DSS0@B7ABeR. OVERLOAD RELAY TERMINAL LAYOUT IS
DEFINED BY D35B0G7A0Q22.

COVER AND NOTES SHEET

SERVO AMPLIFIER CHASSIS UWIRE LIST SHEET 1 OF 14




SIGNAL CONNECTORS
75 SOCKETS

34 SOCKETS
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O
O
O
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J4, Jb., JB
J10, J17

| O

@| O

POWER CONNECTORS

12 PINS 12 SOCKETS
(Ooo00O] [0OooO0)]
B {} ?7 SOCKETS
[} ] 1] {:b {}{}
1] g [} {}{}4}
] . 1] {}{}4}
B B {} {} Jl4, Ji5., J16
53 OO C2/ 63 OO C% | |

U2 Jl.J3, JS
J7.J9. J11

AMP CONNECTOR LAYOUT DOIAGRAMS
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PIN FUNCTION TYPE FROHN T0
1 FOCUS ANALOGC ORIVE HI TP/4 RED JY4-dJ
Y FOCUS ANALOG DRIVE LO TP/1 BLK JY-LL
8 SHIELD FOR 1/4 JY-NN
S FOCUS BDS3 ANARLOGC COMHMON JY-FF
2 FDOCUS BDS3 +12 Ju-vY
10 FOCUS BDS3 -t2 J4-ARA
3 FOCUS MOTOR CURRENT J4-D0
v FOCUS MOTOR VELOCITY J4-88
11 FOCUS BDS3 DIG COMM Ju-2
13 FDOCUS BDS3 INHIBIT J4-X
14 FOCUS BDS3 RESET J4-U
12 FOCUS DRIVE UP (OK) J4-H
15 FDCUS FOLDBACK J4-K
16 FOCUS BUS FARULT JY4-n
17 FOCUS DRIVE INHIBITED JY4-N
18 FOCUS BDS3 POWER LOSS J4-P
20 FOCUS BDS3 DVERTENP JY-R
21 FOCUS BDS3 DOVER CURRENT J4-U
ce FOCUS BDS3 DVERSPEED J4-S
28 ROTATION ANALOG DRIVE HI TP/31 RED Ji1o-8
31 ROTATION ANALOG DRIVE LO TP/28 BLK Jie-o
34 SHIELD FOR 28/31 Jia-F
32 ROTRTION UEST ANALOG COMHM JE-FF
29 ROT UEST BDS3 +12 Je-v¥
35 ROT WEST BDS3 -12 J6~AR
30 RDOT HWEST MOTOR CURRENT J6-0D
33 RDOT WEST MOTOR VELOCITY J6-88B
36 ROT WEST BDS3 DIG COMHN J6-2
38 RDT WEST BDS3 INHIBIT J18-A
39 ROT WEST BDS3 RESET J6-H. J8-U
37 ROT WEST DRIVE UP C(OK) J6-H
Rl ROTATION WEST FOLDBACK J6-K
41 ROTATION WEST BUS FARULT J6-n
42 ROT UWEST DRIVE INHIBITED J6-N
43 ROT UWEST BDS3 POWER LOSS J6-P
44 ROT WEST BDS3 OVERTEMP J6-R
45 ROT WEST OVER CURRENT J6-U
46 ROY UEST BDS3 OVERSPEED J6-S
CHASSIS CONTROL/MONITOR 1/0 CONN J18 ARMP 75
SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 3 0OF 14




PIN FUNCTION TYPE FROMN T0
Se | ROT EAST ANALOG COMM J8-FF
53 | ROTATION EAST BDS3 +12 Jg-v
59 | ROTATION EAST BDS3 -12 J8-AA
s4 | ROT EAST MOTOR CURRENT J8-DD
s7 | ROT EAST MOTOR VELOCITY J8-88
60 | ROT EAST BDS3 DIG COMM Jg-2
63

64

62 | ROT EAST DRIVE UP (0K)> JB-H
6S | ROTATIDON EAST FOLDBACK JB-K
66 | ROTATIDN EAST BUS FAULT J8-n
67 | ROT EAST DRIVE INHIBITED J8-N
70 | ROT EAST BDS3 POWER LOSS Jg-P
71 | ROT EAST BDS3 OVERTEMNP J8-R
72 | ROT EAST OVER CURRENT J8-U
73 | ROT EAST BDS3 OVERSPEED J8-5
27 | CONNECTOR INTERLOCK J17-KK
76 | CONNECTOR INTERLOCK J17-nn
79 | RDP2 ANALOC COMMON J1B-NN
8@ | RDP2 +12 J1B8-KK
82 | RDP2 -12 J1g-hnn

CHASSIS CONTROL/MONITOR

1/0

CONN J18 AP 75

SERVO AMPLIFIER CHRSSIS WIRE LIST

SHEET 4 OF

14




PIN FUNCTION TYPE FRON T0
B FOC I0D RESOLVER SIN HI TP/D RED J4-8

0 FOC 100 RESOLVER SIN LO TP/B BLK J4-0

A FOC 1D0 RESQLVER COS LO TP/C RED J4-A

C FOC IDO RESOLVER COS HI TP/R BLK Ju-C

E SHIELDS FOR B/D & AR/C JY-E

F FOC IDD RESOLVER REF HI TP/J RED JY-F

J FOC IDD RESOLVER REF LO TP/F BLK J4-J

L SHIELD FOR F/J J4-L

R ROT WEST IDD RES SIN HI TP/T RED J6-B

T ROT HWEST IDD RES SIN LO TP/R BLK J6-D

P ROT HEST IDD RES COS LO TP/S RED J6-A

S ROT WEST IDD RES COS HI TP/P BLK J6-C

U SHIELDS FOR R/T & P/S JB-E

" ROT WEST IDD RES REF HI TP/X RED JB6-F

X ROT WEST IDD RES REF LO TP/sv BLK JB-J

2 SHIELD FOR V/X J6-L
0D ROT EAST IDD RES SIN HI TP/FF RED JB8-B
FF ROT EAST IDD RES SIN LO TP/DD BLK J8-0D
cC ROT ERST IDOD RES COS LO TP/EE RED JB-A
EE ROT EAST 10D RES COS HI TP/CC BLK Jg-C
HH SHIELDS FOR DOD/FF % CC/EE JB-E
JJ ROT EAST 10D RES REF HI TP/LL RED JB-F
LL ROT EAST IDD RES REF LO TP/JJ BLK JB-J
NN SHIELD FOR JJ/LL Je-L
KK CONNECTOR INTERLOCK J18-27
Mn CONNECTOR INTERLOCK J1B-76

IDD RESOLVER SIGNALS

CONN J-17 AMNP 34

SERVO AMPLIFIER CHASSIS WIRE LIST
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PIN FUNCTION TYPE FROHN TO
8 FOCUS IDD RES SIN HI TP/D RED J17-8
) FOCUS 10D RES SIN LO TP/8 BLK J17-0
A FOCUS 1DD RES COS LQO 1P/C RED J17-R
C FOCUS 10D RES COS HI TP/A BLK J17-C
E SHIELDS FOR B/D L R/C J17-E
F FOCUS 10D RES REF HI TP/J RED J17-F
J FOCUS IDD RES REF LO TP/F BLK J17-J
L SHIELD FOR F/J J17-L
JJ | FOCUS ANALOG DRIVE HI TP/LL RED J18-1
LL | FOCUS ANALOG DRIVE LO TP/JJ BLK J18-4
NN | SHIELD FOR JJ/LL J18-8
FF | FOC BDS3 ANALOG Conn J18-5
DD |{ FOCUS NOTOR CURRENT J18-3
BB | FOCUS NOTOR VELOCITY J18-7
Y FOCUS BDS3 +12 J18-2
AA FOCUS BDS3 -12 J18-10
H FOCUS ORIVE UP (DK) Ji1g-12
K FOCUS FOLDBACK J18-15
N FOCUS DRIVE INHIBITED J18-17
M FOCUS BUS FRAULT J18-16
R FOCUS BDS3 QVERTEMP Ji1g-2@
P FOCUS BDS3 POUER LOSS J18-18
T CONNECTOR INTERLOCK
v CONNECTOR INTERLDCK
S FOCUS BDS3 OQVERSPEED Jig-22
U FOCUS BDS3 OVER CURRENT J18-21
X FOCUS BDS3 INHIBIT J18-13
U FOCUS BDS3 RESET J18-14
2 FOCUS BDS3 DIGITAL COMMON J18-11
EE
HH
KK
N
cC
FOCUS BDS3 SIGNALS CONN  J4 AMP 34
SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 6 OF 14




PIN FUNCTION TYPE FRON TO
B ROT UEST 10D RES SIN HI TP/D RED J17-R
o) ROT UEST 10D RES SIN LO TP/B BLK J17-T
A ROT UEST 100 RES COS LO TP/C RED J17-P
c ROT UEST 10D RES COS HI TP/A BLK J17-%
E SHIELDS FOR B/D & R/C J17-u
F ROT WEST 1DD RES REF HI TP/J RED J17-v
J ROT WEST 10D RES REF LO TP/F BLK J17-X
L SHIELD FOR F/J J17-2
JJ | ROT WEST ANALOG DRIVE HI TP/LL RED JIO-N

LL | ROT WEST ANALOG DRIVE LO TP/JJ BLK J10-R

NN | SHIELD FOR JJ/LL Jie-T1

FF | ROT WEST BDS3 ANARLOG COMN J18-32
DD { ROT WEST MOTOR CURRENT J18-38
BB | ROT WEST MOTOR VELOCITY J18-33
Y ROT WEST BOS3 +12 J18-29
AR | ROT WEST BDS3 -12 J18-35
H ROT WEST DRIVE UP (0K) J18-37
K ROT WEST FOLDBACK J18-49
N ROT WEST DRIVE INHIBITED Ji1g-4e
M ROT WEST BUS FAULT J18-41
R ROT UEST BDS3 OVERTEMP J18-4y
3 ROT UEST BDS3 POMUER LOSS J18-43
T ROT DRIVE INHIBIT OUT J8-x

v ROT DRIVE INHIBIT IN Jie-tLL

S ROT WEST BDS3 OVERSPEED J18-46
u ROT WEST OVERCURRENT J18-45
X ROT WEST DRIVE I[NHIBIT Js-1

W ROT WEST BDS3 RESET J18-39

2 ROT WEST BDS3 DIG COMM J18-36
EE | ROT WEST BDS3 VEL ERROR ~ Jie-n
HH | ROT WEST BDS3 ANALOG COMM SHIELDED J18-P
KK | ROT WEST BDS3 Sun 1 4-WIRE J10-v
MM | ROT WEST BDS3 1 OFFSET .~ CABLE J18-S
CC | SHIELD FOR EE. HH. KK. MM J1@-u
ROTATION WEST BDS3 SIGNALS CONN J§& AMP 34

SERVO AMPLIFIER CHASSIS UWIRE LIST
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PIN FUNCTION TYPE FROHN 10
B ROT EAST 10D RES SIN HI TP/D RED J17-0D0
0 ROT EAST 100 RES SIN LO TP/B BLK J17-FF
A ROT EARST IDD RES COS LO TP/s/C RED Ji17-CC
C ROT EAST 10D RES COS HI TP/A BLK J17-EE
£ SHIELD FOR B/D & R/C J17-HH
F ROT ERST IDD RES REF HI TP/J RED J17-JJ
J ROT EAST IDD RES REF LO TP/F BLK J17-LL
L SHIELD FOR F/J J17-NN
JJ ROT EAST ANALOG DRIVE HI TP/LL RED Jle-88
LL ROT EAST ANALOG DRIVE LO TP/JJ BLK J19-0D
NN SHIELD FOR JJ/LL JI1B-FF
FF ROT EAST BDS3 RNALDG COnMn J18-56
oD ROT EAST NOTOR CURRENT J18-34
BB ROT ERST NOTOR VELOCITY J18-37
Y ROT ERST BOS3 +12 J18-53
AR ROT EAST BDS3 -12 J18-583
H ROT ERST DRIVE UP (0K) J18-62
K ROT ERST FOLOBARCK J18-65
N ROT ERST DRIVE INHIBITED J18-67
H ROT EAST BUS FRULT J18-66
R ROT EAST BOS3 OVERTENP Ji18-71
P ROT EAST BOS3 POUER LOSS J18-70
T ROT DRIVE INHIBIT OUT Je-Xx

\ ROT DRIVE INHIBIT IN Jie-LL

S ROT EAST BDS3 OVERSPEED J18-73
U ROT EAST OVERCURRENT J18-72
X ROT EARST DRIVE INHIBIT Je-T

W ROT EAST BDS3 RESET J18-39
2 ROT EAST B8DS3 DIG COHH J18-69
EE ROT ERST BDS3 VEL ERROR ™~ J1B-AA
HH ROT EARST BDS3 ANALDG COnNnN SHIELDED J1o-CC
KK ROT EAST BDS3 sSun 1 Y-UIRE J18-JJ
nr ROT EAST BDS3 I OFFSET -~ CABLE J18-EE
CcC SHIELD FOR EE. HH. KK, NN J19-HH
ROTATION EAST BDS3 SIGNALS CONN U8 AMP 34

SERVO AMPLIFIER CHASSIS WIRE LIST
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PIN FUNCTION TYPE FRON T0
B ROT ANRLOG ORIVE HI TP/D RED Jig-28

o] ROT ANALOG DRIVE LO TP/B BLK J18-31

F SHIELD FOR B/D J18-34

N ROT UEST BDS3 DRIVE HI TP/R RED JE-JJ

R ROT WEST BDS3 DRIVE LO TP/N BLK JE-LL

T SHIELD FOR N/R JB-NN

M ROT UWEST VELOCITY ERROR ™N J6-EE

P ROT WEST BOS3 ANALOG COMM SHIELDED JB-HH

Y ROT WEST BO0OS3 Sun | 4-WIRE JB-KK

S ROT WEST BDS3 I OFFSET CABLE J6-nn

U SHIELD FOR M. P, V.S J6-CC
BB ROT EAST BDS3 DRIVE HI TP/00 RED JB-JJ
oD ROT EAST BDS3 DRIVE LO TP/BB BLK JB-LL
FF SHIELD FOR 8B/0D JB8-NN
RA ROT ERAST VELOCITY ERROR N JB8-EE
ccC ROT EARST BOS3 ANRLOGC COnM SHIELDED JB-HH
JJ ROT EAST BDS3 Sun I 4-UIRE JB-KK
EE ROT ERST BDS3 I DFFSET -~ CABLE JB-Hn
HH SHIELD FOR RR.CC. Jd.EE J8-ccC
KK RDP2 +12 Ji18-8@
Ll RDP2 -12 J18-82
NN RDP2 ANRLOC COMMDN Ji18-79
A ROT DRIVE INHIBIT 1IN J18-38

LL ROT DRIVE INHIBIT 0UT J6-V. J8-v
RDP2 ANALOG SIGNALS CONN J10O AMP 34
SERVO AMPLIFIER CHASSIS UWIRE LIST SHEET 9 OF 14




PIN FUNCTION TYPE FROH T0
J1 - PSR3 AC POUER IN
1 LINE R $10 BLK J13-R
2 LINE B #1090 BLK J13-B
3 LINE C $10 BLK Ji13-¢
Y CND $10 UHT J13-€
S GND - FOCUS BDS3 #1080 WHT J3-12
6 GND - ROT WEST BDS3 #10 WHT Js-12
K GND - ROT ERST BDS3 ¥10 WHT Jr-12
8
9 115 VAC CONTROL POWER #16 BLK J13-F
10
11
12 | CONTROL POWER NEUTRAL $16 WHT J13-G
J2 - PSR3 0C POWER 0QUT
1 115 VAC CONTROL POMER %16 BLK TB1-1
2 CONTROL POWER NEUTRAL #16 WHT TB1-2
3 REGEN FAULT+ #16 ORANGE TB1-3
] REGEN FRULT- #16 BROWN T81-4
S
6
7 FOCUS BDS3 +3@8 vDC #10 RED 43-8
8 ROT WEST BDS3 +3@8 vDC #10 RED Js-8
9 ROT EAST BDS3 +38B vODC #10 RED J7-8
18 | FOCUS BDS3 +308 RETURN 10 BLK J3-11
11 | ROT WEST BDS3 +380 RETURN| #18 BLK JS-11
12 | ROT EARST BDS3 +308 RETURN| #18 BLK J7-11
J3 - FDOCUS BDS3 POWER
1 115 VAC CONTROL POUER #16 BLK TB1-1
2 CONTROL POMER NEUTRAL 16 WHT TB1-2
3 REGEN FRULT+ #16 ORANGE TB1-3
] REGEN FAULT- 16 BROWN TB1-4
5 MOTOR DRIVE PHASE A 18 RED OLR1-1
6 HOTOR DRIVE PHRSE B8 1@ RED OLR1-2
K¢ MOTOR DRIVE PHASE C #1090 RED OLR1-3
8 FOCUS BDS3 +300 VDC 10 RED Je-1
9 GND - FOCUS MOTOR 10 BLK J14-Y4
10
11 | FOCUS BDS3 +30@ RETURN #1090 BLK J2-10
12 | CND - FOCUS BDS3 19 WHT J1-5
MODULE POWER CONNECTORS CONN J1, Jd2., J3 AMP 12
SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 16 OF 14




PIN FUNCTION TYPE FRONH 10
JS - ROT UEST BDS3 POUER
1 115 VAC CONTROL POUER B16 BLK TB1-1
2 CONTROL POUER NEUTRAL 16 UHT TB1-2
3 REGEN FAULT+ #16 ORANGE T81-3
4 REGEN FAULT- 16 BROUN T81-4
s HOTOR DRIVE PHRSE R #1@ RED OLR2-1
6 HOTOR DRIVE PHASE B ®10 RED OLR2-2
4 MOTOR DRIVE PHASE C 10 RED OLR2-3
8 ROT WEST BDS3 +380 VDC #1090 RED Ja2-8
3 GND - ROT WEST MOTOR ¥18 BLK J15-4
10
11 | ROT WEST BDS3 +380 RETURN| #10 BLK Je-11
12 | GND - ROT WEST BDS3 1@ UHT J1-6
J7 - ROT EAST BOS3 POWER
1 115 VAC CONTROL POUER #16 BLK T81-1
2 CONTROL POWER NEUTRAL 16 UHT TB1-2
3 REGEN FAULT+ #16 ORANGE TB1-3
Y REGEN FAULT- #16 BROWN TB1-4
5 MOTOR DRIVE PHASE R K10 RED OLR3-1
8 HOTOR DORIVE PHASE B 810 RED OLR3-2
7 MOTOR DRIVE PHASE C 1@ RED OLR3-3
8 ROT EAST BOS3 +30@ vOC #10 RED Ja2-9
9 GND - ROT EAST MOTDR 10 BLK J16-4
10
11 | ROT EAST BDS3 +3B@ RETURN| K18 BLK Ja-12
12 | GND - ROT EAST BDS3 10 WHT Ji1-7
J3 - RDP2 115 VAC POWER
1 115 VAC CONTROL POMER H16 BLK TB1-1
2 CONTROL POWER NEUTRAL #16 WHT TB1-2
3
4
S
5
7
8
9
10
11
12
MODULE POWER CONNECTORS CONN JS, J7.J8 AMP 12
SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 11 OF 14




PIN FUNCTION TYPE FRON T0
J11 - EMERGENCY STOP CKT

1 115 VAC EMERGENCY STOP NC #1868 BLK TB1-1

2 115 VAC EMERGENCY STOP NC | #1686 BLK OLR1-COM
3 AC BRAKE RELAY ORIVE #16 BLK OLR3-CGOHN

Y AC BRAKE RELAY NEUTRAL #16 UHT OLR3I-COIL LEFT

s

6

7

8

3

10

11

12

J13 - 3-PH 2088 VAC INPUT

A PHASE A 190 BLK Ji-1

B PHASE B #19 BLK Ji1-2

c PHASE C 19 BLK J1-3

D

E GND B1O WHT Ji1-4

F 115 VAC CONTRDOL POUER #16 BLK J1-9

c CONTROL POUER NEUTRAL #1686 UHT Ji-12
MODULE & CHASSIS PWR CONN Jl1l1 2 J13 AMP 12 & MNS2Yy
SERVO AMPLIFIER CHRSSIS WIRE LIST SHEET 12 OF t4




PIN FUNCTION TYPE FRON T0

Ji4 - FOCUS MOTOR DRIVE

1 MOTOR DRIVE PHASE R 410 RED OLR1-4

2 MOTOR DRIVE PHASE B 419 RED OLR1-5

3 MOTOR DRIVE PHASE C 418 RED OLR1-6

y GND - FOCUS MODTOR #1090 BLK J3-9

S

6

7
J15 - ROT HEST MOTOR DRIVE

1 NOTOR DRIVE PHASE R #1090 RED OLR2-4

2 |HOTOR DRIVE PHASE B #10 RED OLR2-5S

3 |HOTOR DRIVE PHASE C #10 RED OLR2-6

4 |GND - ROT WEST MOTOR #10 BLK J5-9

S

S

7
J16 - ROT EAST MOTOR DRIVE

1 MOTOR DRIVE PHRSE R #10 RED OLR3-4

2 |nOTOR DRIVE PHRSE B #4108 RED OLR3-5

3 | noTOR DRIVE PHASE C #10 RED OLR3-6

4 |GND - ROT EAST MOTOR #19 BLK J7-9

5

6

7

MOTOR POWER CONNECTORS Jti4.,J15.J16 AMP 7

SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 13 OF 14




WIRE FUNCTION TYPE FRON T0
OLR1 - FDCUS OQVL’'D RLY
1 216 BLK OLR1-CONH OLR2-CQaN
2 $£16 UHT T81-2 OLR1-COIL LEFT
3 #16 RED OLR1-NC OLR1-COIL RICHT
OLRZ2 - ROT WEST OVL'D RLY
1 #16 BLK OLR2-COM OLR3-CON
2 $16 WHT OLR!-COIL LEFT OLR2-COIL LEFT
3 #16 RED CLR2-NC OLR2-COIL RIGHT
OLR3 - RDOT EAST OVL'D RLY
#1080 BLK OLR3-C0N OLR2-COnN
4 #1090 UHT OLR2-COIL LEFT OLR3-COIL LEFT
3 #1090 RED OLR3-NC OLR3-COIL RIGHT
OVERLOAD RELAY CONTROL CIRCUITS OLR1, OLRZ2, OLR3
SERVO AMPLIFIER CHASSIS WIRE LIST SHEET 14 OF 14




REV DATE DRAWN BY APPRVD BY DESCRIPTION

TD TD
TD RDTATIDN VEST RDTATIDN EAST
FOCUS MDTDR MDTDR MDTDR
FROM BRAKE
POWER SUPPLIES
JUNCTIDN BDX
UNLESS OTHERWISE SPECIFIED v NATIONAL RADIO
DIMENSIONS ARE IN INCHES L 5 FDCUS
TOLERANCES : ANGLES * B § RDTATI DN ASTRONOMY
3 PLACE) DECIMALS (.XXX) * A T OBSERVATO RY
) PLACE DECVALS ()« SOCORRO, NEW MEXICO 87801
1 PLACE DECIMALS (.X) * FDCUS RDTATI DN DRAWI BY DATE
ANDREATTA 5-90
MATERIAL - MDTDR DVERLDAD RELAY DESIGNED. BY oATe
ACAD > ESTDPSK1 AND EMERGENCY STDP VEBER 5-90
EINISH SCHEMATIC DIAGRAM APPROVED BY DATE
NEXT ASSEMBLY DWG. TYPE Noweer 1 OF 1 pe B550075019 REV. SCALE

PWOPCTTY Of WAO



DESCPIPHCH.

GUIDE GUIDE GUIDE GUIDE
SOCKET SOCKET PIN PIN
D
ROTATED UP TD
VIEW "B—B”
SCALE 1/2
GUIDE GUIDE GUIDE GUIDE
SDCKET SOCKET PIN PIN
P2 Pl
VIEW "A-A’
SCALE 1/1

i USE PSR3-208/50-01-002 (SERVO AMPLIFIER) ONLY.

1
nrl
1'2 | LACE SIGNAL AND PDVER CABLES FDR NEATNE!

B.O.M. - *A55007 BO15

UNLESS OTHERWISE SPECIFIED H
DIMENSIONS ARE IN INCHES L JF -R NATIONAL RADIO
TOLERANCE S ANCLES i - B 1 SERVO CHASSIS ASTRONOMY

J PLACE DECIMALS wX  ~ — A OBSERVATORY

Limee demarere 4 1F  Arpwn e

ACAD . PSR3POWA MATERIAL IPOWER SUPPLY HNCREAT TA  “re' s

1ASSEMBLY W EBER .

P5S007A0£2 CHASSIS Assr  FINISH

tou DS'd007*07?5 |«tv scale 112

NEXT ASSY USED ON



ACAD

i BDS3FOCA

VIEW "B-B”

SCALE 1/2

POWER
CABLE

SIGNAL

CABLE VIEW 'B'

—VIEW *B*

ROTATED UP TD
ILLUSTRATE
CDVER ASSEMBLY

GUIDE
PIN
GUIDE JACKSCREV
PIN
P4 P3
VIEW “"A—A”
SCALE 1/1

NOTES

DFSCRIrTICN

GUIDE
PIN

GUIDE
PIN

1 Ii_USE BDS3-208/20-01-20C-21C2A22 (SERVO AMPLIFIER) ONLY.

2"l LACE SIGNAL AND POWER CABi.ES rOR NEWNESS.

3 TUCK DANGLING CONNECTOR INSIDE AMPLIFIER CASE.

B.O.M. -~A55007B016

UNLESS OTHERWISE SPECIFIED V JF—R

DIMENSIONS ARE IN INCHES L
TOLERANCES ANCLEs * -

g ?SERVO CHASSIS

NATIONAL RADIO

ASTRONOMY
1PLACE DECIMALS **« - - A OBSERVATORY
e e S0, IF-R FOCUS gy
MATERIAL :’:\iESE\éF\)/IBL@MPLIFIER DESIGNED B* OATE
055007 A02.2 FINISH

NEXT ASSY

USED ON

pssqg7aof«. irtw



BASE DRIVE BOARD
TOP AND BOTTOM
DRIVER CIRCUIT

* DENOTES INPUTS FROM DC TO DC
CONVERTER TRANSFORMER WINDINGS

ACAD i1 SVTCHING

Nrr of wao

WIRE

wire

WIRE

REV DATE DRAWN BY APPRVD BY

+300 BUS

POVEREX
KD224575

DUAL DARLINGTON PAKS

WIRE Cc2

VIRE

WIRE

-8 BDTTDM
UNLESS OTHERWISE SPECIFIED
CDMM BDTTDM DIMENSIONS ARE IN INCHES
TOLERANCES : ANGLES *
3 PLACE DECIMALS (.XXX) * [R—
2 PLACE DECIMALS (.XX) * JR—
1 PLACE DECIMALS (_X) + [
MATERIAL :
FINISH :
NEXT ASSEMBLY DWG. TYPE

-300 BUS

o FDCUS
TE RDTATIDN

>wmrr <

{ FDCUS RDTATIDN

£ DNE MDTDR PHASE
SWITCHING CIRCUIT
SCHEMATIC DIAGRAM

SHEET DRAWING
NUMBER 10f 1 NUMBER B55007S018

DESCRIPTION

NATIONAL RADIO

ASTRONOMY
OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY DATE
ANDREATTA 5-90
DESIGNED BY DATE
VEBER 5-90
APPROVED BY DATE
REV. SCALE



REV | DATE

DRAWN BY |APPRV'D BY

DESCRIPTION

i
1
!
|

MR NATIONAL RADIO
s [ ROTATION AS TRONOM Y

a |§ OBSERVATORY

T SOCORRO, NEW MEXICO 87801

11, FOCUS ROTATION DRAWBA b?IgREATTA DAT§:__90

t IDD BDS3 SERVO AMP [_S0%% —
PHASE MODULATOR WEBER 5-90
TIMING DIAGRAM APPROVED BY DATE

REV. SCALE

NEXT ASSEMBLY

SH DRAWING
WG TYPE 1T . 1 of 3 |hAmS  AS5007D001
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i 250 uS

+10
FSILIIJMEEE—" +5 //\\ //\

|

f [ 1 { I

RAMP SIGNAL l | I
-10 |

—= r=—VARIABLE

COMP OUTPUT J I
TOP GATE OUT ] l

8 COUNTS, 30 uS—e=f =
| VARIABLE |=—
TO0P Q8 —

[

L

1

BOTT GATE DUT P [
|

L
|

[

L |

BOTT Q8 I —{ i--S COUNTS

TOP 4049 DUT ) T

BOTT 4049 OUT ' '

CoMP OUT g ¢

TOP GATE OUT ‘ 1

8 COUNTS —=f =

TOP Q8 l l J l

TOP 4049 0OUT l—j j l

TOP OPTG™OUT ]-TJI.;DN_I l_-l

BOTTOM GATE OUT - I I I
|

BOTTOM G8 l —1 =8 COUNTS

BOTTOM 4049 DUT J [ l ‘l

BOTTOM OPTO OUT
I o soTTOM SV N —— l

T I e s T
MOTOR 0 ———d
J _]
-150
O [ R
COUNTER
DELAYS

- AS5007D001 M. 3 0of 3 |




PDVER
CABLE

ACAD m BDS3RDTA

INDUSTRIAL
DRIVES

HIGH VOLTAGE

POWER
CABLE

SIGNAL
CABLE

SIGNAL
CABLE

VIEV

B

2.0

RDTATED UP TD
ILLUSTRATE
CDVER ASSEMBLY

GUIDE
SOCKET
GUIDE

PIN ugJ

(34)

VIEW "A—A’

SCALE 1/1

NDTES

1I! USE BDS3-208/12-01-200-2102A22

~2~] LACE SIGNAL AND PDWER CABLES FDR NEATNESS.

3.0M. -*A55007BO 11
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
TOLERANCES ANCLES - -

) PLACE DECIMALS-.XXX.: —
i place decimals .*am: r

| PLACE DECIMALS X: i 1

MATERIAL

DS50DTAOE2. FINISH.
NEXT ASSY USED ON

F-R
SERVO CHASSIS

F-R  ROTATION
SERVO AMPLIFIER
ASSEMBLY

E p ** | In™

OESCMPTION

(SERVD AMPLIFIER) ONLY.

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCOHRO. NEW MEXICO 67B01

DESIGNED Bv DATE
EBER 3-88

APPROVEO BY

pssooiaozs Scale\2_



ACAD

i FRRSBLCA

ROT /

(0] BACK-LASH
CONTROL
VIEW B

—B’

SIGNAL
CABLE

GUIDE GUIDE

SOCKET JACKSCREV PIN
GUIDE GUIDE
SOCKET JACKSCREV PIN
GUIDE GUIDE
SOCKET PIN
GUIDE JACKSCREV GUIDE
SDCKET PIN

VIEW “A- A~
SCALE 1/1

DETAIL ”C-C”

SCALE 2/1

NDTES «

T"] USE RDP2-101 (BACK-LASH CONTROLLER) ONLY

| 2 | LACE SIGNAL AND PDVER CABLES FDR NEATNESS.

B.O.M. -*A55007B0 09

UNLESS OTHERWISE SPECIFIED E-F
DIMENSIONS ARE IN INCHES .
TOLf«*NCtS ANGLES * — SERVC CHASSIS

1PLACE DECIMALS ««X : - -
PLACE DECIMALS «m. r -

i prace decimals mal 2 1 F-R ROTATION
MATERIAL BAC K- LASH
CONTROLLER
ASSEM BLY

D5S001A022. CHteSlb ASt>T FINISH iET
NEXT ASSY USED ON F@'I OF 1

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCO”MO NE *vME KiCO PTOO'

os500iAoao

Ipev

scale |®Z



*4

F-R SYSTEM
AC INPUT 0a
3 . 208V

NUET

GND
NOTES

1

2.

3.

ACAD i ISCTRNSK

TBI

«

v

JUMPERS SHOWN FOR 208V, 3 0 POWER SOURCE.
OUTPUT TAPS SHOWN FOR NORMAL 208V SDURCE POWER.
SET TAPS HIGHER OR LOWER AS REQUIRED TO OBTAIN

ABOUT 300 vVDC FROM PSR3.

Tl PART NO. IS TR3-230/030-16-00 FROM
OR MAGNETIC TECHNOLOGIES.

INDUSTRIAL DRIVES

NEXT ASSEMBLY

DWG. TYPE

REV DATE DRAWN BY APPRV'D BY
A 9-90 ANDREATTA

208V, 3 0 POWER
TD SERVO AMP CHASSIS

SERVO 3 0
POWER CONTROL
FROM §103

SERVO AMP CHASSIS
110 VAC
CONTROL POWER

F-R CONTROL BIN

110 VAC
POWER
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES 0F-R
DEAND: AGS*
hojobcantl 1 SYSTEM
2RAEGBAS(ID* .
1RAEGMAS(Q + I F-R SYSTEM
MATERIAL : k ISDLATIDN
TRANSFORMER BOX
FINISH : SCHEMATIC DIAGRAM

NOMBER 1 0f 1 DRAWING 550075007

DESCRIPTION

REDRAWN VITH ACAD j

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO, NEW MEXICO 87801
DRAWN BY DATE

WEBER 2-88
DESIGNED BY

APPROVED BY



4 PLACES
28729730
4 PLACES
FRONT VIEW
SCALE 172
B.O.M. -*A55007 BO 19
SS O SE SPEC eF.
U isons A i hiches” | =F-R NATIONAL RADIO
‘QHINE AGESi - g ' SERVO ASTRONOMY
ACAD i ISTMRAY1 'mms*( S - A OBSERVATORY
| ce i _ .
1Haoe dadnals t — Tlkm ationm ORawn By DATE
MATERIAL Ltransformer
" ASSEMBLY P ORBER “ies
FINISH
& 10 fs .& V DS50Q7A0O01I |-»v scale 1.2.

NEXT ASSY USED ON



NOTE
1

RING LUGS ARE NDT PICTURED ON TS1
AND TS2, TD SHOW TERMINAL LDCATIDNS.

ACAD =>ISTMRAY2

VIEW ”"C -C”

SCALE 1/1

VIEW

SCALE 171

REAR FRDNT
TERMINAL BLDCK TERMINAL BLDCK

SECTION "A—A’

NOT TO SCALE

NEXT ASSY

MARK USING
WHITE INDELIBLE INK

B.0.M.-*A55007B019

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES
tolerances ancles s -
5PLACE DECIMALS XXX*: —
? PLACE DECIMALS 1.XX": *
1PLACE DECIMALS 1.XI: #

MATERIAL

FINISH
USED ON

A 1

1

| RIv | DATE | by | APPWVQBY | DE SCRi~Tio*

F-R
SERVO

ISOLATION
TRANSFORMER
ASSEM BLY

E.e oreEV

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORHO NEW MEXICO 8780"

DESIGNEO 8*
WEBEQ
APPROVED BY

0sso0TAQOi |



ACAD mACJBOXSK

MS3102R32A10P

MS3102R22-14S
TYP. 113, J14, J15

FOCUS MOTOR
IDD RESDLVER
SIGNALS

ROT VEST
>-IDD RESOLVER
SIGNALS

ROT EAST
IDD RESOLVER
SIGNALS

DATE

%
r

f>o0

FOR TWISTED PAIR WIRE, USE ARCDR #10731CX-3
<17 TWISTED PAIR) AND STRIP JACKET FOR WIRE

APPRVD BY

FOCUS MOTOR
POSITION

LIMIT SWITCH
READOUT UNIT

SHRINK HEAT SHRINK TUBING OVER ENDS DF FOIL

FDIL SHIELD

F-R

rJlén
RI FINE
R2 FINE
ROT VEST
MOTOR POSITION
LIMIT SVITCH
READOUT UNIT
jo o
~Xr"~9
_ EM-4 j
NDTES
1 SURGE ARRESTDR TERMINALS AND WIRING NDT
SHOWN FDR SIMPLICITY.
2.
PAIRS.
3.
TO PREVENT FOIL UNRAVELING.
HEAT SHRINK
130 P30 TUBING
NC t
UNLESS OTHERWISE SPECIFIED
AN * DIMENSIONS AFiE IN INCHES
EMERGENCY
STOP

NEXT ASSEMBLY

MATERIAL

ASSEMBLY FINISH

SYSTEM

| F-R SYSTEM
£ APEX CONTROL
JUNCTION BOX
SCHEMATIC

D55007S014

DESCRIPTION

MINOR CORRECTION AND
ADDITIONS )

NATIONAL RADIO -
ASTRONOMY
OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY DATE
ANDREATTA 8-88
DESCNEO BY

VEBER
APPROVED BY

A



REV DATE DRAWN BY APPRV'D BY DESCRIPTION
6 PLACES 2-89 ANDREATTA ADDED ITEM #54 AND NOTE #3
2-90 ANDREATTA REMOVED ITEM #53 AND APEX

SLEW CONTROL SWITCHES j
ADDED EMERGENCY STDP,
FOCUS UP/DWN. AND ROTATION
UP/DVN SWITCHES |

SURGE ARRESTDR TABLE

SURGE ARRESTOR ITEM TERMINALS
4 THRU 1L 19 THRU 26, 34 THRU 4L
V56ZA3, 45VDC, 35VRMS 51 46 THRU 63, AND 93 THRU 101
64, 66, 67, 69, 71 73, 74, 76, 82,
V12ZA2, 8VDC, 6VRMS 52 84, 85, 102, 104, 105, 107, 108, 110,
111 113 115, 116,

V150 LA 20B 54 L 2, 31 32
SEE TABLE
SCALE 1/1
1j SEE VIEW 'A-A' AND SURGE ARRESTOR TABLE. B

21 CUT RAILS TO 14.75* WITH SLOT ORIENTATION
AS SHOWN.

TIE ALL CABLE TWISTED PAIR SHIELD TERMINALS
TD GND BUS <LE. TOP TIER TERMINALS) WITH A
#16 BLACK WIRE INSTEAD OF SURGE ARRESTORS.

SHEET 2
ERONT VIEV SEE BDM - #A55007B007

SCALE 171 e o S WoE SPECHIED F-R NATIONAL RADIO

TOLERANCES : ANGLES * SYSTEM ASTRONOMY

3 PLACE OCCINALS ()00 + OBSERVATORY A
2 PLACE DECINALS (XX) + SOCORRO. NEW MEXICO 87801

1 PLACE DEOWALS (39 * } F-R SYSTEM DRAWN BY OATE
MATERIAL : £ APEX CDNTRDL DESIG):ENDDBRYEATTA DA?'E-88
JUNCTION BOX WEBER 8-88

ACAD >AC\]BASY1 D55007M034 BOX DETAILS FINISH - ASSEMBLY APPROVED BY
D53007S014 SCHEMATIC SHEET BRAWING

1 of 2 D55007A008 /1

NEXT ASSEMBLY DWG. TYPE NUMBER NUMBER



ACAD

TOP VIEW
9C1U /s
socnr c-oiQacroa
W

m odftctm

o SCiu

m ‘godaem
aSHM i1

BOTTOM VIEW

9CJIU V*

i ACIBASY2

suuné k&{%&\/ﬁﬂoa

SC1U /1

SIDE VIEW

scuta i/i

D55007M034
D55007S014
NEXT ASSEMBLY

BOX DETAILS
SCHEMATIC
DWG. TYPE

\
TCP VIEV

JOTTW VIEV

BOM - #A55007B007

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

tolerances : angles

3 place decimals (xxx)

2 PLACE DECIMALS (X0 *

1 PLACE DECIMALS () +

MATERIAL :

FINISH :

REV DATE DRAWN BY APPRVD BY

w >

DESCRIPTION

2-89 ANDREATTA SEE SHEET #1
2-90 ANDREATTA ADDED FRONT VIEV j SEE
SHEET #1 j
\.
TIP ViIrw
BOTTGM VIEV
t

FRONT VIEW
sen* i/s
F-R
F-R SYSTEM

APEX CONTROL
JUNCTION BOX
ASSEMBLY

NOMBER 2 of 2 QRAMNS  ne5007A008

NATIONAL RADIO

ASTRONOMY
OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY DATE
ANDREATTA 8-88

DESIGNED BY DATE
VEBER 8-88

APPROVED BY

12



r
« 1
LJ-1J
‘i
<f-
«
«r
1J2 ]
MS3102R24-10P
TYP. JI, J2, J3
r jP
<f-
< A
1 JLj

ACAD i AMIBOXSK

APEX MOTOR
JUNCTION BOX

-RLIL

Jis\.
VHT
ELK_ Hsns)

JUL 1<Sm h §>

RFD
GRN

VHT

JLK_

RFD
ERU
WHI .

JUL.

REV DATE DRAWN BY APPRVD BY DESCRIPTION

NDTES |
SURGE ARRESTQR TERMINALS AND WIRING NOT

1

MS3102R24-10S
TYP. J4, J5, J6

D55007A007 ASSEMBLY
NEXT ASSEMBLY DWG. TYPE

SHOWN FOR SIMPLICITY.

ALL WIRE IS #10 AWG, 600V PVC INSULATION.
FOR TWISTED PAIR WIRE, USE ARCOR #10713CX~1

CABLE AND STRIP JACKET.

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES F-R
TOLERANCES : ANCLES * -
3 PLACE DECWALS (X0 k  ————ev I SYSTEM

1 PLACE DECIMALS (X0 *  ——momem

j F-R SYSTEM
£t APEX MOTOR

1 PLACE OEOMALS (X *

MATERIAL :

JUNCTION BOX

FINISH SCHEMATIC

SHEET DRAWING
numBer 1 OFf 1 NUMBER

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO, NEW MEXICO 87801
DRAWN BY DATE
ANDREATTA 8-88

DESIGNED BY DATE
VEBER 8-88
APPROVED BY

C55007S015



ACAD i AMIBASY1

ACCESS CDVER HAS BEEN REMOVED

TO SHOW INSIDE DETAIL

SEE SHEET 2

rocus

SEE SHEET 2

FRONT VIEW
SCALE 1/1

BDTH
SIDES

22) SEE DETAIL ‘A-A'

|:| CUT RAILS TO 8.94' WITH SLOT ORIENTATION

AS SHOWN.

E AT SHIELD POINTS TIE A #16 BLACK WIRE TO GND
TERMINAL (TIER 2)
SURGE ARRESTDR

C55007S015
NEXT ASSEMBLY

DATE APPRVD BY
ANDREATTA

IN PLACE DF A SURGE ARRESTDR.

IS GE #V230LA20A.

BOM - #A55007B001

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES
IMAH*

SPAC DOOVAU (%) * e

CRAEMEMII JO*
Ma ILKIAL :
BOX DETAILS

SCHEMATIC
DWG. TYPE

FINISH :

8 F-R
( SYSTEM

>wr <

{ F-R SYSTEM

t APEX MOTOR
JUNCTION BDX
ASSEMBLY

number 1 of 2 D55007A007

DESCRIPTION
ADDED NOTE >3 j
MINDR CORRECTIONS )

A

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO. NEW MEXICO B7HO1
DRAWN BY DATE
ANDREATTA 8-88
DESIGNED BY DATE
VEBER 6-88
APPROVED BY DATE

B ~ 1/1



ACAD i AMIBASY2

TYP. 3 PLACES

TOP VIEW

SCALE 171

BOTTOM VIEW

SCALE 171

vJ

NEXT ASSEMBLY

BOM - #A55007B001

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN

MATERIAL

BOX DETAILS
SCHEMATIC
DWG. TYPE

ANDREATTA

s FR

f SYSTEM
}F-R SYSTEM
t APEX MOTDR

JUNCTION BOX
ASSEMBLY

SSkh e °f e Inumber* D55007A007

APPRVD BY

DESCRIPTION

ADDED NOTE #2
MINOR CORRECTIONS

NATIONAL RADIO
ASTRONOMY
OBSERVATORY

SOCORRO. NEW MEXICO 87801
DRAWN BY DATT
ANDREATTA 8-88



VO XAe B

ACAD = PRJBASY1

DALE DRAWN BY APPRV*D BY DESCRIPTION

1-90 ANDREATTA ADDED BRAKE RELAYS AND
SEE SHEET 2 E STOP SENSE ) DELETED
ITEH #32
REDRAVN VITH ACAD |
SURGE ARRESTDR TABLE
SURGE ARRESTOR ITEM TERMINALS
4 THRU 1L 19 THRU 26, 34 THRU 4L
V56ZA3, 45VDC, 35VRMS 30 44 1hRy 63, AND 96 THRU 101
66, 67, 73, 74, 82, 84, 104, 105, 110,
V12ZA2, 8VDC, 6VRHS 31y 710 [5e o0
V150 LA 20B 33 1 THRU 3, 31 THRU 33
SEE TABLE
TYP.
RESPECTIVELY
VIEW "A-A
SCALE 1/1
SEE VIEV 'A-A' AND SURGE ARRESTOR TABLE-
CUT RAILS TO 14.75' VITH SLOT ORIENTATION
AS SHOWN.
TIE ALL CABLE TVISTED PAIR SHIELD TERMINALS
TO GND BUS CLE TOP TIER TERMINALS) VITH A
#16 BLACK VIRE INSTEAD DF SURGE ARRESTDRS.
6 PLACES SEE SHEET 2 BOM - #A55007B013
UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES * F-P NATIONAL RADIO
fOLOUXO 1 [ ] SYSTEM ASTRONOMY
3nxx BICMu (joo0 = OBSERVATORY
1 domu (oo * SOCORRO, NEW UEOCO 87801
i rx* oacftMes CO « F-R SYSTEM ORAVN BY OATT
ANDREATTA 8-88
MATERIAL : PEDESTAL ROOM ocsocd IT oatt
JUNCTION BOX . VEBER 6-88
D55007V003 CABLE DIAGRAM ASSEMBLY A/TOVCD BY
FINISH
D55007H018 HECHANICAL \ ! CVMAD
NEXT ASSEMBLY DWG. TYPE AfIEr 10f 2 ey  DS5007A009 171



ACAD i PRIBASY2

CABLE DIAGRAM

NEXT ASSEMBLY

REV

BDM - #A55007B013

UNLESS OTHERWISE SPECIFIED

DIMENSIONS ARE IN INCHES
TOUHAWCE] | AMOU3 * oo
J nxct OCCKAU (ICXK * oo
1 HJJX BCCWAL* @k ———-—mv

IRXE OCCMALL (® * -

MATERIAL :

FINISH :

DATE DRAWJ OY APPRV'D BY

~-W ANDRTAITA

: F-R SYSTEM
KPEDESTAL RDDM
JUNCTION BOX

ASSEMBLY

SHEET ORAWNC
nuveer 2 OF 2 hvieer

DESCRIPTION
SEE S»CET 1i

NATIONAL RADIO

ASTRONOMY
OBSERVATORY
SOCORRO. NEW MEXICO 87801

DRAWN BY DATE
ANDREATTA 8-88

OGSIGNED 8Y DATE
VEBER 6-88

APPROVED BY DATE
SCALE |/



ACAD

iAPXPED-1

REV

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

TOUXAMCCS : ANGLES * -
J PLACC DCOMALS (JOCX) + -
* PIACt DCOUALS (JOQ + -

1PLACC 0GOULS GO *  =emmmmm

MATERIAL

FINISH
NEXT ASSEMBLY DWG. TYPE

E

DATE DRAWN BY APPRVD BY DESCRIPTION

1-90 ANDREATTA REDRAVN VITH ACAD >
FR NATIONAL RADIO
ASTRONOMY
SYSTEM OBSERVATORY
”:_ R SYSTEM SOCORRO, NEW MEXICO 87801
KAPEX TD o EBER OATE
PEDESTAL ROOM SIGNALS = VEser 487
CABLE DIAGRAM APPROVED BY

SHEET
nveer 1 of 30 DEMMIG D55007v003



A#> iaJUM -3

30 PIH BLOCX VIi4-1
z N\
F-R BIN 1/0

BELPEN #9769

Ksxotn

V135-2

AHOW 107130-3 A}\
All

y .
-9n.Q-

l— C©Blo—

[---0"9----1
" 0"-0— A"
J-- 970U
-0ME-
%—© " -—Tft
I W
\— 00— a
)y— 0 Me—y.

MZZJ"Q .

ACAD » APXPED-2

PXDXSTAL BOOH COHTBOL

JUNCTOR BOX
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F-R BIN WIRE LIST

NOTES:
1> HIRING DRTA FOR THIS WIRE LIST 1S RBSTRACTED FROM DRAUING RASS@B7UEOS
2) SHEET NUMBERS IN THIS WIRE LIST OIFFER FROM THDSE IN A S5007U0805

3) ASSEeBTHBBS SHEETS 31 - 42 ARE NOT INCLUDED IN THIS MWIRE LIST SINCE
THEY RRE AMP CONNECTOR CONTRCT LAYDUT-SIGNAL ASSIGNHENT SHEETS.
THESE SHEETS ARE REPLACED BY WIRE LIST SHEET 2 WHICH DEPICTS THE

CONTRCT LAYOUT @F ALL RANP BIN 1/0 AND HOOBULE CONNECTORS.
LOWER CASE CONTRACTS FOR ANP 5@ CONTACT CONNECTORS ARE DESIGNATED

BY UPPER cRSE CHARACTERS HITH A DASH SUFFIX. FOR EXAMPLE,
A_ AND K_ DENOTE LOWER CRSE R AND K.

4O

COVER AND NOTES SHEET

F-R BIN WIRE LIST SHEET 1 OF 38
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PIN FUNCTION TYPE FRON 10
R APEX INT +15V RED. #18 R-9J42-A

B APEX INT +5V GND BLACK, #186 A-B8J3-8. R-9J2-F
c APEX INT +5v ORANGE, #16 |R-8J1-H.R-942-8
D

E APEX INT -15V YELLOW. #18 |A-9J2-E

F FOCUS St TP/J #26. RED|1/0-U3-D

H FOCUS S2 TP/K #26. RED|1/70-J3-K
J FOCus S3 TP/F 426, BLK|1/0-J3-J
K FOCUS S4 TP/H #26. BLK|1/70-J3-L

L

n ROTATION CORARSE S1 TP/P #26. RED|1/0-J4-D

N ROTATION CORARSE S2 TP/R #26, RED|1/0-J4-H

P ROTATION CORRSE S3 TP/n #26, BLK|{I/0-U4-J

R ROTATION COARSE S4 TP/N #26, BLK|I1/0-J4-n

S RPEX RH TP/T #26, RED|A-8JU1-U

T RPEX RL TP/S #26. BLKjR-8J1-Y

U

vV ROTATION FINE S1 TP/X #26, RED|I/0-J4-L

u ROTATION FINE S2 TP/Y #26. RED|I1/0-J4-P

X ROTATION FINE S3 TP/V #26, BLK|1/0-J4-R

Y ROTATION FINE S4 TP/Y #26., BLK|I1/0-J4-U

Z

A_

B_

C_

D_

E_

F_

H_

J_

K_

Mn_

N_ | FOCUS BRAKE V=1 26 HU A-8J1-S
P_ | ROTATION BRAKE V=] 26 Wu R-8J1-T
R_ | FOC/ROT BRAKE Vx] RETURN 26 HWuW A-841-U
S_

T_

u_

V_

U_ | RDS90 TEMP1 + 26 UWu [/70-U4-F_
X_ | ADSS8 TENP1- 26 WU [/70-J4-H_
Y-

MODULE Sl1@2 BIN A CONN 1-J1 AMP 50

F-R BIN WIRE LIST
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PIN FUNCTION TYPE FRON T0
2_ | Aapsge TeEnP2+ 26 uu

AR | ADS9@ TENWP2- 26 uu

88

cc

0D

EE

FF

HH | APEX INT +/-1SV GND BLACK, #16 | A-9J2-C

MODULE 5102 BIN A CONN 1-J1 AMP S0

F-R BIN WIRE LIST
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PIN FUNCTION TYPE FRON T0

A FOCUS DATA REQUEST TP/C 26UU UHT| A-3J1-U_

8 ROTATION DRTA REQUEST TP/D 26WW WHT A-4J1-U_

o FOCUS DATA REQUEST RET TP/7A 26UU BLK| A-3J1-X_

D ROTATION DATA REQUEST RET | TP/B 26UW BLK| A-4J1-X_

£ FOCUS DATA TP/H 26Ul UHT AR-3J1-S._
F ROTATION DATA TP/7Jd 26HU WHT A-4J1-S_
H FOCUS DATRA RETURN TP/E 26uud BLK A-3J1-T_
J ROTATION DATA RETURN TP/F 26UW BLK A-4Y1-T_
K

L FOCUS CLOCK TP/N 26UWU HWHT A-3J1-U_
n ROTATION CLOCK TP/P 26UU UHT A-4J1-U_
N FOCUS CLOCK RETURN TP/L 26UU BLK A-3J1-V_
P ROTATION CLOCK RETURN TP/M 26UU BLK A-4J1-V._
R

S

T

U

v FOCUS DOHUN1 LIMIT 26uu 1/0-J3-X

W FOCUS DOWNZ2 LIMIT 26UuU 170-43-7

b'e FOCUS UPL LINIT 26WW 1/0-J3-A_

Y FOCUS UP2 LIMIT 26uuU 1/0-J3-U

2 ROTATION CuUl LIMIT 26Ul 17/0-44-7

AR ROTATION Cu2 LIMIT 26uu [/70-J4-U

8B ROTATION CCU1l LINMIT 264U I/70-J4-X

cC ROTATION CCu2 LINIT 26uU 1/0-94-A_

0D SECOND SCREW SENSOR TP/FF 26HU UHT I1/0-J4-P_

EE YOUP! INHIBIT TP/HH 26HU WHT AR-3J2-A
FF SECOND SCREU SENSOR RET TP/DD 26UU BLK 1/0-J4-U_

HH YOUP! INHIBIT RETURN TP/EE 28UM BLK A-3J2-B
JJ

KK

LL

MH

NN

MODULE S102 BIN A CONN 1-J2 ARMP 34
F-R BIN WIRE LIST SHEET 6 OF 39




IN FUNCTION TYPE FRON T0
R +15V RED. 818 A-9J1-2
B8 | +sv GND BLK, #16 R-9U1-E
c +SV ORNG. #16 R-9J1-F
D
E -15v YELL., %18 A-9J1-Y_
F
H
J F-RET 26Hu R-SJy1-J
K FBFB 26uU A-5J1-K
L FBF1 26UH A-SJ1-L
n FBF2 260U A-5J1-M
N FBF3 26HuU A-35J1-N
P FBFY4 26uUU A-5J1-P
R FBFS 26UU R-SJ1-R
[ FBFE 26uUu A-SJ1-S
T FBF?7 26UU A-SJ1-T
U F395 26uUu A-SJ1-U
\ F336 26UWUW A-SJ1-V
H F387 26UW A-SJ1-U
X F398 26UW A-S5J1-X
Y F399 26U R-5J1-Y
2 F4Qa 26UU AR-S541-2
A_ FYyo7 26UU A-5J1-A_
B F4yos 26UU
C_ F409 26UU
D- F410 26HUW
E_
F_ | FOCUS SPEED COMMAND TP/H_ %26 RED 1/0-Jd1-1
H_ FOCUS SPEED COMMAND RET TP/F. #26 RED 1/0-01-4
- FOCUS BDS3 INHIBIT 26uu 1/0-J1-13
K_ FOCUS BDS3 RESET 26UU 1/0-J1-14
M. FOCUS BDS3 RETURN 26UU 1/0-41-11
N_ 1 ROT/FOC DMA/DATA RETURN 26uu A-6J1-E
P_ FOCUS DATRA CONTROL 26UU R-6J1-C
R. FOCUS DMA CONTROL 26uu A-6J1-A
S_ FOCUS DATA TP/T. 26UH WHT A-1J42-E
T. FOCUS DATR RETURN TP/S_ 26UH BLK A-1J2-H
u_ FOCUS cCLOCK TP/V_ 26HU UKHT A-1J2-L
V. FOCUS CLOCK RETURN TP/U_ 26Ud BLK A-1J2-N
H_ FOCUS DATR REQUEST TP/X. 26HU UHT A-1J2-A
X_ FOCUS DATR REQUEST RET TP/u_ 26uu BLK A-142-C
Y- FOCUS MOTOR CURRENT TP/2 26UU UHT 1/0-41-3
MODULE S101 BIN R CONN 3-J1 AMP SO

F-R BIN WIRE LIST
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PIN FUNCTION TYPE FRON T0
Z_ FOCUS NOTOR CURRENT RET TP/Y_ 26Ul BLK 170-J1-5

AR FOCUS MOTOR VELOCITY TP/BB 264U UHT 1/0-41-7

88 FOCUS MOTDR VELOCITY RET |rp/RA 28ud BLK 1/0-J1-5

CC | FOCUS BRRAKE COMMAND 26uu A-8u1-1
0D FOCUS ENRBLE 264U R-6J1-F

EE 3-PHASE CONTROL TP/FF 26UH WHT A-8J1-T_
FF 3-PHASE CONTROL RETURN TP/EE 26HU BLK A-8J1-U_
HH +/- 13V GND BLACK. #16 A-9J1-N_

MODULE S101 BIN A CONN 3-J1 AMP 59

F-R BIN WIRE LIST SHEET 8 QOF 38




PIN FUNCTION TYPE FRON 10
A YOUP'!' INHIBIT TP/B 26UU HUHT| R-1J2-EE
B YOUP' INHIBIT RETURN TP/A 26UNW BLK| A-1J2-HH
C
D
E
F
H MASTER RESET 26Uy A-S42-~-S
J FOCUS UP LINIT LED DRIVE 26HH A-9J2-J
K FOCUS DRIVE UP LED DRIVE 26UU A-9J2-K
L FOCUS BRAKE LED DRIVE 26HH A-SJe-L
N FOCUS COMMAND LED DRIVE 26Uu A-9J2-h
N FOCUS DRIVE DOUWN LED DRIVE | 26HH AR-9J2-N
P |FOCUS DOWN LIMIT LED DRIVE | 26HU AR-8J2-P
R
S
T FOCUS DRIVE UP CONTROL 26HU 1/0-42-A
Y FOCUS DRIVE DOUN CONTROL 26Uu 1/0-42-€
vV
]
X
Y
2
AR
BB
CC |ROT Cu LINIT LED DRIVE 26UU A-9J2-CC
DD |ROT DRIVE CU LED DRIVE 264U A-9J42-00
EE {ROT BRRKE LED DRIVE 26Hu A-9J2-€EE
FF |ROT COMMAND LED DRIVE 26uu A-9J2-FF
HH |ROT DRIVE CCW LED DRIVE 264U A-942-HH
JJ |ROT CCU LIMIT LED DRIVE 26U A-942-J44
KK
LL
MM |ROT DRIVE CHW CONTROL 2BHH 1/0-Je-K
NN |ROT DRIVE CCU CONTROL 264U 1/0~-J2-P
MODULE S1091 BIN A CONN 3-J2 RMP 34

F-R BIN WIRE LIST
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IN FUNCTION TYPE FRON 70

] INTDO 2euUu A-5J2-P

B INTD1 26UWW R-SJ2-N

C INTDZ2 26uUU A-SJe2-n

0 INTD3 26uU A-SJ2-L

£ INTDY 26U4uU R-5J2-K

F INTDS 26WW R-SJ2-J

H INTD6 26uu A-SJ2-H

J INTD? 26HUW R-SJ2-F

K RBUFO 26uu A-6J1-K

L RBUF 1 26UH A-6J1-L

M RBUF2 26uu A-641-n1

N RBUF3 26UHH R-6J1-N

P RBUF4 26euU A-6J1-P

R RBUFS 26uu A-6J1-R

S RBUF6 26uUu R-6J1-S

T RBUF7 26UU A-6J1-T

U R395 26uUu A-6J1-U
v R398 26uU A-6J1-V
U R397 26U A-6J1-u
X R3S8 2euu A-68J1-X
Y R399 26uU A-6J1-Y
2 RY 00 26uu A-6J1-2
A_ RY4O7? 261U A-6J1-A_
B_ RYOS8 26U1U A-6J1-B_
C. R499 26uUu

[0 RY410 26U4U

E_ R-RET 26uu AR-6J1-J
F_ ROTRTION SPEED COMHAND TP/H_. 26 RED 1/0-4J1-28
H_ ROTATION SPEED CHMD RET TP/F_ 26 BLK 1/0-J1-31
Jo ROTATION BDS3 INHIBIT 26Uu 17/0-4J1-38
K_ ROTATION BOS3 RESET 26UH 1/0-J1-38
M_ CABLE INTERLOCK 264U 1/0-J4-HH

N_ ROTATION BDS3 RETURN 26UH 1/0-J1-36
P_ ROTATION DATA CONTROL 26Ul A-6J1-0

R_ ROTATION DMA CONTROL 26UH A-6J1-8B

S- ROTRTION ORTA TP/T_ 2BUU HHT A-1J2-F

T. ROTATION DARATA RETURN TP/S_ 26UM BLK A-1d42-J

u_ ROTATION CLOCK TP/R_ 26U UHT R-142-n

v_ ROTATION CLOCK RETURN TP/U_ 26HU BLK A-142-P

u_ ROTATION DATA REQUEST TP/X. 26UM UHT A-1J2-8B
X_ | ROTATION DATA REQUEST RET | TP/U_ 2BUU BLK A-1J2-D
Y_ | ROTATION MOTOR CURRENT TP/2_ 26HW UHT 1/0-J1-30

MODULE S101 BIN A CONN H4-J1 AmnP 509

F-R BIN WIRE LIST SHEET 10 OF 38




PIN FUNCTION TYPE FROM T0
2_. | ROTATION MOTOR CURRENT RET| 1TP/v_ 26uW BLK {s70-J1-32

AR ROTATION NOTOR VELOCITY TP/BB 26UH UNT [70-41-33

88 ROTATION HOTOR VEL RET TP/AR 26UU BLK ls70-J1-32

cc ROTATION BRAKE COMHMAND 26Uu A-8Jl1-V
o] ) ROTATION ENABLE 26uUuU A-6J1~H

EE INTD RETURN 2euu AR-5J2-R

FF

HH

MODULE S101 BIN A CONN 4-J1 ARMP 350

F-R BIN WIRE LIST

SHEET

11 OF 39




IN FUNCTION TYPE FRON TO
R + 15V RED., %18 A-9J1-Y

8 +SV GND BLRACK, #16 A-9U1-C

C +5V ORANGE. #16 R-9J1-0

D

€ -15V YELLOU. #18 A-9J1-%X_

F

H

J F-RET 26HH AR-3J1-J
K FBFO 26 WU A-3J1-K
L FBF 1 C6HH R-3J1-L
n FBF2 26Hu A-3J1-M
N FBF3 26UH R-3J1-N
p FBFY 26uu A-3J1-P
R FBFS 264U A-3J41-R
S FBF6 26UU A-341-S
T FBF7? 26UHU A-341-T
U F3395 264y A-3J1-U

v F396 264U A-3J1-V

H F3897 264U A-3J1-U

X F3388 26HH A-3J1-X

Y F399 26uUU A-3J1-Y

2 F490 264U A-3J1-2

A_ F4e7 26uu A-3J1-A_

B_ FYy@s 261U

C_ F499 261U

D FOCUS BUS FAULT 264U 1/0-4J1-186

E_ FOCUS FOLDBACK 26UH [/70-J1-15

F_ FOCUS ODOVERTEMP 26HN 1/0-J1-20

H_ FOCUS DRIVE UuP 26UH 1/0-U1-12

J_ FOCUS DVER CURRENT 26HH [70-J1-21

K. FOCUS POUER LOSS 26UH [s/0-J1-18

M_ FOCUS INHIBIT 26HH [/70-J1-17

N_ FOCUS OVERSPEED 26HHU [s/70-4Jd1-22

P_ FOCUS RETURN 26UU [/70-J1-11

R_

S_

T_

u.

v_

H_

X_

Y_

MODULE S104 BIN A CONN 5-J1 AMP S50
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PIN FUNCTION TYPE FRON T0
2_

AR

BB

cc

Do FOCUS +12V 26U [s/70-01-2

EE FOCUS -12V 26UWH Is/70-J1-10

FF FOCUS +/-12V CGND 26uUu 1/0-01-5
HH +/-15V GND BLACK, #16 R-9J1-K_

MODULE S104

BIN A

CONN S-J1 RMP 590

F-R BIN WIRE LIST
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PIN FUNCTION TYPE FRON 10

A

8

C

o}

E

F INTO7? 26HU R-4J1-J
H INTDS 26UU A-4J1-K
J INTDS 26UU A-4YJ1-F
K INTDY 26UU R-Y4J1-E
L INTO3 26HU A-4J1-D
n INTDZ2 ceuu A-4J1-C
N INTD1 26UU A-4J1-8B
P INTDO 2euu A-4J1-A
R INTD RETURN 26UU R-4J41-EE
S MASTER RESET 2c6uu A-3J2-H
T ROTATION UEST +12V 2euu 1/0-41-29

U ROTATION UEST -12V 26uUU 1/0-01-35

v} ROTATION UEST +/-12V GND 26uu I70-J1-32
3] ROTATION ERST +12V 26UU I/0-41-53

X ROTATION EAST -12V 26UWU 1/0-J1-58

Y ROTATION ERST +/-12V GNOD 26UU 1/0-J1-56
2 ROTRTION RDP2 +12V 26UU 1/0-J1-80@

AR ROTATION RDP2 -12V 26Uu 1/0-J1-82

8B RDTATION RDP2 +/-12V GND 26Ul 1/0-41-79
cc

DD

EE XHIT+ TP/KK 26UH RED 1/0-U5-1

FF

HH RCV+ TP/HH 26U UHT 1/0-J5-8
JJ

KK XM1T- TP/EE 26UU BLK 1/70-J5-2

LL

M1 RCV- TP/HH 26Ul BLK 1/0-45-9
NN M/C BUS SHIELD SHIELD 1/0-J5-5
MODULE S104 BIN A CONN 5-J2 AnP 34

F-R BIN WIRE LIST
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iN FUNCTION TYPE FRON T0

A FOCUS DHMA CONTROL 26U A-3J1-R_
B ROTRATION DNMA CONTROL 2suu A-4J1-R_
c FOCUS DATA CONTROL 26uu A-341-P_
D ROTATION DATA CONTROL 26uu A-4J1-P_
E ROT/FOC DMA/DATA RETURN 26uu A-3J1-N_
F FOCUS ENABLE 264U A-3J1-00D
H ROTATIDN ENABLE 26UM A-4J41-00D
J R-RET 26HH A-4J1-E_
K RBUFQ cEHU A-4%J1-K
L RBUF 1 26HH A-4J1-L
n RBUF2 26HH A-4J1-N
N RBUF 3 260U A-4J1-N
P RBUF4 26UH R-4J1-P
R RBUFS 26HH A-4J1-R
s RBUF6 26U A-4J1-S
T RBUF? 26U A-4J1-T
U R395 26HH A-4J1-U

Y R336 26HH A-441-V

W R337 26UU A-4J1-U

X R398 26HU A-4J1-X

Y R399 26Uu A-4J1-Y

4 RY20O 261U A-4J1-2

A_ | RuYD? 2suU A-4J1-A_

B_ | RY@8 26U R-%J1-B._

C_

D_. | ROTATION WEST BUS FAULT 26UH 1/0-J1-41

E_ | ROTATION WEST FOLDBRCK 26HH 1/0-J1-40

F_ | ROTATIDN WEST OVERTENP 26UU 1/0-J1-44

H_ | ROTATIDN WEST DRIVE UP 2suuU 1/0-41-37

J_ | ROTATIDN WEST OVER CURRENT 26uH 1/0-J1-4S

K- | ROTATIDON WEST POMER LOSS 26uUuU 1/0-J1-43

M_ | ROTATION WEST INHIBIT 26uuU 1/0-J1-42

N_ | ROTATION WUEST OVERSPEED 26uU 1/0-J1-46

P_ | ROTATION WEST RETURN 26uu 1/0-J1-36

R_. | ROTATION EAST BUS FAULT 26Ul 1/0-J1-66

S- | ROTATION ERST FOLDBACK 26Uu 1/0-J1-65

T_ | ROTATIDON ERST OVERTEMP 26uU 1/0-J1-71

U_ | ROTATIDN EAST DRIVE UP 26uU 1/0-J1-62

v. | ROTATION ERST OVER CURRENT 26uUd 1/0-J1-72

4_ | ROTATION EAST POMER LOSS 26UU 1/0-J1-70

X_ | ROTATION EAST INHIBIT 26uu 1/0-J1-67

Y_ | ROTATION EAST OVERSPEED 26uU 1/0-J1-73

MODULE S104 BIN R CONN 6-J1 AHNMP S50
F-R BIN WIRE LIST SHEET 15 OF 398




PIN

FUNCTION

TYPE

FRON

TO

ROTATION ERST RETURN

26Uu

17/0-J1-68

AA

BB

ccC

0D

EE

FF

HH

MODULE S10Y4

BIN A

CONN 6-J1 AaMP 50

F-R BIN WIRE LIST

SHEET

16 OF 38




PIN FUNCTION TYPE FRON 10

2]

B APEX INT +S CNO BLACK. #16 A-9Je-F A-1J1~-8
c +SV ORANCE. #16 A-9J1-8

D

€

F

H APEX INT +5V ORANGE. %16 A-9J2-8 A-141-C
J

K

L

n FOCUS BRAKE COMMAND 26HH A-3J1-CC

N

P

R

S FOCUS BRAKE V=*I 26HH A-1J1-N_
T ROTATION BRAKE V=I 26404 A-1J1-P_
U FOC/ROT BRAKE V=1 RETURN 26HH A-1J1-R.
v ROTATION BRAKE COMMAND 26Hu A-4J1-CC

H APEX RH TP/Y 26 RED A-1J1-5
X RESOLVER EXCITATION + TP/2 26 RED [/70-J4-A
Y RPEX RL TP/4 26 BLK A-1J1-T
2 RESOLVER EXCITATION - TP/s/X 26 BLK [70-J4-E
A_ RESOLVER SHIELD SHIELD [7/70-J4-C
B. APEX RH RL SHIELD

c.

D_

E_

F_

H_

J-

K-

M_

N_

P_

R_

S_

T_ 3-PHRSE CONTROL TP/U. 26UM UHT R-3J1-EE

u_ 3-PHASE CONTROL RETURN TP/T. 26WU BLK A-3J1-FF

v_

.

X

Y-

MODULE BIN A JUMPER BIN R CONN 8-J1 ABMP 50

F-R BIN WIRE LIST SHEET 17 OF 39




PIN FUNCTION

TYPE

FRON

TO

AR

88

ccC

00

EE

FF

HH

MODULE BIN A JUMPER

BIN R

CONN 8-J1 AMP 50

F-R BIN WIRE LIST

SHEET

18 OF 383




FUNCTION

©
—
z

TYPE

FRON

T0

+5V CND

+5V

ORANCE. 816

A-8J1-C

+5V CND

BLACK. 16

AR-5J1-8

+5V

ORANGCE. %16

R-5J1-C

+5V GND

BLACK. #16

A-3J1-8

+5SV

ORANGE. #16

A-3J1-C

+SV GND

+5V

+5V GND

+5V

+5V GND

+3Vv

+3V GND

+35V

+35V GND

+5V

+5V GND

+5V

+5V GND

BLACK., #16

1/0-41-27

+5V

+15V

RED. #18

R-SJ1-AR

+15V

Nl<ix|lc|l<|lc|wfjuilnlvjz|z|r|X|cfT | IM|OIO|® D

RED. #18B

A-3J1-A

D
[}

+15V

+15V

@
]

+15Vv

(@)
|

+15Vv

Q
|

m
[

+15v

+15V

n
|

+15V

x
¢

+15V

+/- 15V GHND

BLACK., #16

A-SJ1-HH

+/- 13V GHND

BLACK., #16

A-3J1-HH

+/- 13V GND

+/- 15V GND

+/~ 15V GNOD

+/- 13V GND

+/- 15V GND

+/- 15V GND

+/- 15V GND

+/- 15V GND

-15V

YELLOW, %18

A-5J1-€E

<IX|n|j<|CjH|n|D}|O]ZIT|XR|C
t

-15v

YELLOU. #18

A-3J1-E

MODULE S1@5

BIN R

CONN 8-J1

AMP S50

F-R BIN WIRE LIST

SHEET

19 OF 38




PIN FUNCTION TYPE FROM TO
2. -15Vv
AA ~15V
BB -15V
cc -15V
0D -15Vv
EE -15v
FF -15v
HH -15V
MODULE S105 BIN R CONN S9-J1 AMP 50

F-R BIN WIRE LIST

SHEET

29 0F 39




PIN FUNCTION TYPE FRON T0
A APEX INT +15V RED. w18 A-1J1-A
B8 APEX INT +SV ORANCE. #16 A-8J1-H
c APEX [NT +/-15V GND BLACK. #16 A-1J1-HH
3] APEX +SV ORANGE. #16 1/0-43-P_
E APEX [NT -15V YELLOW., #18 A-1J1-E
F APEX INT +5V GND BLACK., #16 A-8J1-B
H APEX +5V GND BLACK., #1686 1/70-J3-U_
J FOCUS UP LIMIT LED DRIVE | 26uu AR-3J2-J
K FOCUS DRIVE UP LED DRIVE | 26Uu A-3J2-K
L FOCUS BRAKE LED DRIVE 26HU A-3Jde-~-L
n FOCUS COMMAND LED DRIVE 26Uu A-3J2-N
N FOCUS DRIVE DOOUN LED DRV 26Ul A-3J2-N
P FOCUS DOUN LINMIT LED DRV 26uWUW A-3Je-P
R
s
T |S1@85 FOCUS ORIVE UP SUITCH| 26Ul 1/0-g2-C
U |s185 FoCcuS DRV DUN SUITCH | 26uu 1/0-J2-H
v
H
X
Y
y4
RA
BB
CC |ROTATION CH LIMIT LED DRV | 26uU A-3J2-CC
DD |ROTATION DRIVE CW LED DRV | 26uWu A-3J2-00
EE |ROTATION BRAKE LED DRIVE 26uu A-3J2-EE
FF ROTATION COMMAND LED DRIVE| 26WuU R-3J2-FF
HH ROTATION DRIVE CCU LED DRV| 26UWU A-3J2-HH
JJ |ROTATION CCW LIMIT LED DRV| 26U A-3J2-JJ
KK
LL
N1 15195 ROT DRIVE CW SHITCH 26uu 1/0-J2-n
NN S109 ROT DRIVE CCU SHITCH 26U [7/70-42-S
MODULE S105 BIN A CONN 9-J2 AmMP 34

F-R BIN W

IRE LIST

SHEET 21

OF 38




IN FUNCTION TYPE FRON 10
R

B | APEX INT +Sv CNOD BLACK. 16 AR-8P1-8 8-8P1-8
c +SV ORANGCE. %16 | R-BP1-C 8-8P1-C
0

€

F

H | APEX INT +5V ORANGE, #16 | AR-BP1-H 8-68P1-H
J

K

L

n | FOCUS BRAKE CONNAND WHITE. ®#16 A-BP1-N B-8P1-n
N

P

R

s FOCUS BRAKE VI UHITE. ®#16 B-BP1-S R-8P1-5
T ROTATION BRAKE V=I WUHITE, ®#16 B-8P1-7 A-8P1-T
U FOC/ROT BRAKE V=] RETURN BLACK. #16 B-8P1-U AR-8P1-U
v ROTATION BRAKE COMMAND UHITE. #16 A-8P1 -V B-8P1 -V
H APEX RH TP/Y 26 RED B-8P1-U A-8P1-U
X RESOLVER EXCITATION+ TP/Z2 26 RED B-8P1-X A-8P1 -X
Y | APEX RL TP/U 26 BLK | B-8P1-Y A-8P1-Y
Z | RESOLVER EXCITATION- TP/X 26 BLK | B-8P1-Z A-8P1-2
A_ | RESOLVER SHIELD SHIELDS B-8P1-A_ A-8P1-A_
B_

C-

0.

E_

F_

H_

J.

K_

M.

N_

P_

R_

S_

T. 3-PHASE CONTROL TP/U_. UHT #16| A-8BP1-T_ B-8P1-T_
u. 3-PHASE CONTROL RETURN TP/T_ BLK #16| R-8P1-U_ 8-8P1-U_
v_

u_

X_

Y.

MODULE BIN A/B JUMPER BIN A/B CONN 8-P1 AMP 50O

F-R BIN WIRE LIST

SHEET 22 OF 39




PIN FUNCTION TYPE FRON 10
2.
AR
88
cc
0D
EE
FF
HH
MODULE BIN A/B JUMPER BIN A/B CONN 8-P1 AMP 50

F-R BIN WIRE LIST SHEET 23 OF 393




PIN FUNCTION TYPE FRON T0
A

8 APEX INT +SV CND BLACK. #186 B-9J1-8
c +SV DRANCE. #16 8-9J1-C
D

E

F

H APEX INT +SV DRANGE. #16 B-9J1-H
J

K

L

n FOCUS BRAKE COMMAND 26uu B8-9J1-1
N

P

R

5 FOCUS BRAKE V=»1I 26uu B-9J1-S

T ROTATIDON BRAKE Ve[ 26U B-9J1-T

U FOC/ROT BRAKE V=I RETURN 26uu B-9J1-U

v ROTATION BRAKE CONMNMAND 26Ul B-%J1-V
u APEX RH ' TP/Y 26 RED | B-9J1-U

X RESOLVER EXCITATION+ TP/2 26 RED B-941-X

Y APEX RL TP/U 26 BLK B-9J1-Y

2z RESOLVER EXCITATION- TP/X 26 BLK 8-9J1-2

A_ | RESOLVER SHIELD SHJIELOS B8-9J1-A_

B_

C.-

D.

E-

F_

H_

J-

K_

n_

N_

P_

R.

S_

T_ 3-PHASE CONTROL TP/U_ 26UH UHT 8-9J1-R_
u_ 3-PHASE CONTROL RETURN TP/T. 26Ul BLK B8-9J1-U_
V.

u_

X_

Y.

MODULE BIN B JUMPER BIN B CONN 8—-J1 AMP SO

F-R BIN WIRE LIST

SHEET

24 OF 39




PIN FUNCTION TYPE FRON 0
2
AR
88
cc
00
EE
FF
HH
MODULE BIN B JUNMPER BIN B CONN 8-J1 ANP 50

F-R BIN WIRE LIST SHEET 25 OF 38




PIN FUNCTION TYPE FRON T0
R

B APEX INT +35V CND BLACK. #1§6 B-8J1-8B

c +5SV ORANCE. #1686 B-8J1-C

8]

£

F

H APEX INT <35V DRANGCE., #16 B-8J1-H

J

K

L

n FOCUS BRAKE CORNAND 26HU B-8J1-M

N

P

R

S FOCUS BRAKE V=] c6uu B-8J1-S
T ROTATIDN BRAKE VeI 26uU B-8J1-T
u FOC/ROT BRAKE V=1 RETURN 26uu B-8J1-U
v ROTATION BRAKE CONNMAND 26UWU B-8J1-V

H APEX RH TP/Y 26 RED B-8J1-U
X RESOLVER EXCITRTION+ TP/Z 26 RED B-8J1-X
Y APEX RL TP/U 26 BLK B-8J1-Y
Z RESOLVER EXCITATION- TP/X 26 BLK B-8J1-2
A_ RESOLVER SHIELD SHIELDS B-8J1-A_
8_

C_

D_

E_

F_

H_

Jo

K. HEATER MONITOR+

M_ HEARTER NONITOR-

N_

P_

R HEATER CONNAND

S_

T_ 3-PHASE CONTROL TP/U. 26Ul UHT B-8J1-T_

u_ 3-PHASE CONTROL RETURN TP/T. 26ud BLK B-8J1-U_

V.

u_

X_

Y_

MODULE S1083 BIN B CONN S-J1 ARMP S50

F-R BIN WIRE LIST

SHEET 26 OF 39




PIN FUNCTION TYPE FRON T0

AR

BB

cc

0D

EE

FF

HH

MOBDULE S1063 BIN B CONN S-J1 ANP 359

F-R BIN WIRE LIST SHEET 27 OF 38




PIN FUNCTION TYPE FRON T0

1 FOCUS SPEED COMMAND TP/4 826 RED A-3J1-F_

e FOCuUS +12V c6uu R-541-0D

3 FOCUS HOTOR CURRENT TP/S 26UU UHT AR-3J1-Y_

L FOCUS SPEED COMNRARND RET TP/1 #26 BLK A-3J1-H_

S FOCUS ANALOG CGND TP/3.7 26UM BLK A-5J1-FF R-3J1-2_R-3J1-88
7 FOCUS MOTOR VELOCITY TP/S 26UWHW BLK A-3JU1-AR

8 SHIELD FOR 1/4 CHASSIS GND
10 FOCUS -12V 26HW A-5SJ1-EE

11 FOCUS RETURN C6HH A-3J41-n_ A-S5J1-P_
12 FOCUS DRIVE UP 26HH A-SJ1-H_
13 FOCUS BDS3 INHIBIT cEHU A-3Jl1-J_

14 FOCUS BDS3 RESET 26HWH A-3J1-K_

15 FOCUS FOLDBRCK 26U A-3JI1-E_
16 FOCUS BUS FAULT 26Uu R-SJ41-0_
17 FOCUS INHIBITY 26HH A-3541-M_
18 FOCUS POUWER LDOSS c6HU A-SJ1-K_
20 FOCUS OVERTENP 26HU A-SJ1-F_
21 FOCUS OVER CURRENT 26HH A-SJ1-J_
22 FOCUS OVERSPEED 26HH A-5J1-N_
23

24

25

26

27 CABLE INTERLOCK 1IN BLRCK. #16 A-9J1-U

28 ROTATION SPEED COMMAND TP/31 #26 RED| A-4Jt-F_

29 ROTATION WEST +12V 26HH A-SJe-T

30 ROT WEST MOTOR CURRENT TP/32 26HH UHT A-4J1-Y_
31 ROT SPEED COMNAND RET TP/28 #26 BLK A-4J1-H_

32 ROTATION WEST ANALOG GNOD TP/308. 33 #26 BLK| A-S5J2-V A-4J1-2_.A-441-88
33 ROT HEST MOTOR VELOCITY TP/32 26Ul UHT A-4J1-AA
34 SHIELD FOR 28/31 CHASS1S GND
35 ROTATION WEST -12V c6uu A-3J2-U

36 ROTATION WEST RETURN 26uu A-4J1-1_ A-6J1-P_
37 ROTATION WEST DRIVE UP 26uu A-6J1-H_
38 ROTATION BDS3 INHIBIT c6uu A-4J1-J_

39 ROTATION BDS3 RESET 26uu A-4%J1-K_

40 ROTATION WEST FOLDBACK 26uU R-6J1-E_
Y41 ROTATION WEST BUS FAULT 26uu A-6J1-0_
%2 ROTATION WEST INHIBIT c6uUU A-B6J1-N_
43 ROTATION WEST POUER LOSS c26uU A-6J1-K_
Y4 ROTATION WEST OVERTENP 26UU A-6J1-F_
4s ROTATION UEST OVER CURRENﬂ 26UU R-BJ1-J_
BIN 1/0 CONN 1/70-J1 AMP 75

F-R BIN WIRE LIST

SHEET 28 OF 38




PIN FUNCTION TYPE FROH 10
46 | ROTATION UEST OVERSPEED 26uu R-6J1-N_
4?7

ug

49

S0

S1

S2

53 | ROTATION EAST +12V 26U R-S5J2-u
S4

SS

S6 | ROTATION EAST ANALOG GND | 26uWH A-5J2-¥

S7

S8

59 | ROTATION EAST -1av 26U A-5J2-X
60 | ROTATION EAST RETURN 26UH A-6J1-Z_
62 | ROTATION EARST DRIVE UP 26Ul A-6J1-U_
63

s4

65 | ROTATION EAST FOLOBACK 264 A-6J1-S_
66 | ROTATION ERST BUS FAULT 261U A-6J1-R_
67 | ROTATION EAST INHIBIT 26uUu A-6J1-X_
78 | ROTATION ERST POUER LOSS | 26uUU R-6J1-U_
71 | ROTATION EAST OVERTEMP 26uUu A-6J1-T_
72 | ROTATION EAST OVER CURRENT 26uUu A-6J1-V_
73 | ROTATION EAST OVERSPEED 26uUu R-6J1-Y_
74

75

76 | CABLE INTERLOCK 0OUT 261U 1/0-J2-B
77

78

73 | ROTATION RDP2 +/-12V GND | 26uUM A-SJ2-BB

80 | ROTATION RDP2 +12V 26uu A-542-2
82 | ROTATION RDP2 -12V 264U A-3J2-AA
BIN 1/0 CONN 1/0-J1 AMP 75
F-R BIN WIRE LIST SHEET 28 OF 38




PIN FUNCTION TYPE FROM T0

A FOCUS DRIVE UP CONTROL 26uUu R-3J2-T
8 CABLE INTERLOCK IN 26uu 1/0-J1-76

c S10S FOC DRIVE UP SUITCH | 28uu A-9J2-T

0 APEX FOC ORIVE UP SUITCH | 26uu 1/0-93-F_

E FOCUS DRIVE DOUN CONTROL | 26uu A-3J2-U
F

H S105 FOC DRV DOUN SUITCH | 26uUu A-9J2-U

J APEX FOC DRV DOUN SUITCH | 26uu 1/0-J3-M_

K ROTATION ORIVE CH CONTROL | 26UU A-342-1N
L

M 105 ROT DRV CHW SHITCH 261U A-9J2-MH

N APEX ROT DRV CH SWITCH 26uu 1/0-J3-C.

P ROT DRIVE CCW CONTROL 261U R-3J2-NN
R

s S$185 ROT DRV CCM SHITCH 26U A-9J2-NN

T APEX ROT DRV CCU SHITCH 26uu 1/0-J3-H_

7]

v

W

X

Y

p4

AR

88

ccC

0D

EE

FF

HH

JJ

KK

LL

nn

NN | CRBLE INTERLOCK OUT 26UN 1/0-J3-8B
BIN 1/0 CONN [/0-J2 AMP 34

F-R BIN WIRE LIST SHEET 3@ OF 39




IN FUNCTION TYPE FROM T0

A

8 CRBLE INTERLOCK 1IN c6uu

Cc

0 FOCUS S1 TP/J #26 RED R-1J1-F

E

F SHIELD FOR D/J SHIELD

H

J FOCUS S3 TP/D0 #26 BLK A-141-J

K FOCUS s2 TP/L #26 RED A-1J1-H

L FOCUS SAM TP/K #26 BLK A-1J1-K

n

N

P

R | SHIELD FOR K/L SHIELD

S

T FOCUS DOUN 2 LINIT 26Hu A-1J42-U

v

v SHIELD FOR X/A_ CHASSIS GND
U FOCUS uP 2 LInNIT c6uu A-1J2-Y

X FOCUS DOUN 1 LINIT c6UU A-1J2-V

Y SHIELD FOR T/U CHASSIS CND
z

A_ FOCUS UP 1 LINIT c6ul A-1J2-X%

B_ | SHIELD FOR 2/D_ CHASSIS GND
C. | APEX ROT DRV CuU SUITCH 26UU 1/0-J2-N

D-

E- | SHIELD FOR C_/H_ CHASSIS GND
F_ | APEX FOCUS DRV UP SUITCH 26UU 1/0-J2-0

H_ | APEX ROT DRV CCUW SWITCH 26UN 1/0-4Je-T

J. { SHIELD FOR F_/n_ CHASSIS GND
K_

M. | APEX FOCUS DRV DOWN SHITCH| 26WH 1/70~-de-J

P_ | APEX +5V ORANGE. #16 | A-SJ2-0

R_

S- | SHIELD FOR P_/u_ CHASSIS GND
T_

U- | APEX +SV GND BLACK. #16 A-9J2-H

v_

u_

X

Y_

BIN [/0 CONN 1/0-J3 HNP 50
F-R BIN WIRE LIST SHEET 31 OF 38




PIN{ FUNCTION

TYPE

FRON T0

AR

8B

cc

Do

EE

FF

HH CABLE INTERLOCK OUT

c6uu

1/0-J4-8

BIN /0

CONN 1/0-4y3 AP 50

F-R BIN WIRE LIST

SHEET 32 OF 383




IN FUNCTION TYPE FROM T0

A RESOLVER EXCITATION + TP/E #26 RED R-B8J1-X

8 CABLE INTERLOCK IN 2euu 1/0-J3-HH

C RESOLVER SHIELD SHIELD R-BJ1 -A_

0 ROTATION CORRSE S1 TP/s7J #26 RED R-1J1-n

E RESOLVER EXCITRTION - TP/A #26 BLK AR-8J1-2

F SHIELD FOR D/J SHIELD

H ROTATION COARSE S2 TP/M #26 RED R-1J1-N

J ROTATION CORRSE S3 TP/D #26 BLK R-1J1-P

K SHIELD FOR H/M SHIELD

L ROTATION FINE S1 TP/R #26 RED A-1J1-V

t ROTATION COARSE S4 TP/N #26 BLK A-1J1-R

N SHIELD FOR L/R SHIELD

P ROTRTION FINE S2 TP/U #26 RED A-1J1-U

R ROTRTION FINE S3 TP/L #26 BLK A-1J1-X

S SHIELD FOR P/U SHIELD

T ROTATION CH1 LIMIT 26UH A-1J2-2

U ROTATION FINE SY4 TP/P #26 BLK A-1J1-Y

v SHIELD FOR T/X CHASSIS GND
H ROTATION CWe LIMIT 26HH A-1J2-AA

X ROTATION CCU1 LIMIT 26HU A-1J2-B88

Y SHIELD FOR U/A_ CHASSIS CNOD
z

A ROTATION CcCU2 LIMIT 26HY A-142-CC

B_ SHIELD FOR 2/D0. CHRSS1S CND
C_

D_

E_ SHIELD FOR C./H_ CHASSIS GNO
F_ ADS98 TEMP1+ 26uu AR-1J1-H_

H_

J- SHIELD FOR F_/M_ CHASSIS GNOD
K_

M AD390 TEMP1- 26U A-1J1-X_

N_ SHIELD FOR K_/R_

P_ SECOND SCREUW SENSOR TP/U_ 26MU UHT A-142-P_

R_

S. SHIELD FOR P_/U_ CHASSIS GND
T.

u_ SECOND SCREUW SENSOR RET TP/P_ 26Ud BLK A-1J2-U_

v_ SHIELD FOR T_/X_ CHASSI1S GND
U_

X-

Y. SHIELD FOR U_/AA CHASSIS CND
BIN I/0 CONN 1/0-J4 ANMP 350

F-R BIN WIRE LIST

SHEET 33 OF 38




PIN

FUNCTION

TYPE

FRON TOD

AR

BB SHIELD FOR Z2_s0D

CHRASSIS GNOD

cc

00

EE

FF

HH CABLE INTERLOCK 0OUTY

26HH

R-4J1-1_

BIN

I1/0

CONN 1/70-J4 ANP 3506

F-R BIN WIRE LIST

SHEET 34 OF 38




IN FUNCTION TYPE FRON T0

1 XMIT+ TP/2 26UU RED 1/0-J6-1 A-SJ2-EE
e XMIT- TP/1 26UU BLK 170-J6-2 A-5J2-KK
3

4

S M/C BUS SHIELD A-5J2-NN 1/0-J6-5
6

7

B8 RCV+ TP/9 26UH UHT] A-SJ2-HH 1/0-J6-8
9 RCV- TP/8 26U BLK A-5J2-Mn 1/0-J6-9
BIN I/0 CONN 1/70-J5 DE-S8S

F-R BIN WIRE LIST

SHEET 35 OF 39




PIN FUNCTION TYPE FRON T0
1 XMIT+ TP/72 26UW RED 1/0-J5-1
2 XMIT- TP/1 26UU BLK 1/0-J5-2
3
Y
S | m/C BUS SHIELD 1/0-J5-5
6
7
e RCV+ TP/9 26WH WHT! 1/0-JS5-8
9 RCV- TP/8 26UW BLK| 1/0-J5-9
BIN 1/0 CONN_1/0-J6 DE-95

F-R BIN WIRE LIST

SHEET 36 OF 39




PIN FUNCTION TYPE FROM TD

A | FOCUS DRIVE UP CONTROL UHITE. #16 1/0-P2-C

8 | CABLE INTERLOCK IN UHITE. #16 1/0-P2-NN
c S18S FOC DRV UP SUITCH UHITE. #16 17/0-P2-A
) APEX FOC DRV UP SUITCH

3 FOCUS DRIVE DOUN CONTROL UHITE. #16 1/0-P2-H

F

H S18S FOC DRV DOMN SWITCH UHITE. #16 1/0-P2-E
J | APEX FOC DRV DOWN SWITCH

K ROT DRIVE CW CONTROL WHITE. #16 1/0-P2-H

L

n S185 ROT DRV CH SWITCH WHITE, %16 1/0-P2-K
N | APEX ROT DRIVE Cu SUITCH

P ROT DRV CCW CONTROL WHITE., #16 1/0-P2-5

R

S S185 ROT DRV CCH SWITCH WHITE. #16 1/0-P2-P
1 APEX ROT DRV CCH SWITCH

U

v

W | NOTE: THIS JUMPER PLUG 1S JUSED FOR $185 |[MANURL CONTROY OF FRM

X

Y

2z

AR

8B

cc

DD

EE

FF

HH

JJ

KK

LL

MM

NN | cABLE INTERLOCK OUT UHITE. #16 1/0-P2-8B

BIN I/0 CONN 1/70-P2 JNMPR AP 34

F-R BIN WIRE LIST
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NOTE: THIS JUMPER PLUG IS

USED FOR RPEX

MANUAL CONTROL OF FRMN

PIN FUNCTION TYPE FROM TO
A FOCUS DRIVE UP CONTROL RED. 16 1/0-P2-0
B CRBLE INTERLOCK IN RED. #16 1/0-P2-NN
c $185 FOC DRV UP SUITCH
0 APEX FOC DRV UP SUITCH RED. #16 1/0-P2-A
E FOCUS DRIVE DOWN CONTROL RED. #16 1/70-P2-J
[
H S10S FOC DRV DOHN SHITCH
J APEX FOC DRV DOWN SUITCH RED. #16 1/0-P2-E
K ROT DRIVE Cul CONTROL RED. #16 1/0-P2-N
L
n S185 ROT DRV CH SUITCH
N APEX ROT DRIVE CU SUITCH RED. #16 170-P2-K
P ROT DRV CCU CONTROL RED. #16 1/0-P2-T
R
S S105 ROT DRV CCW SWITCH
1 APEX ROT ORV CCH SWITCH RED. #16 170-P2-P
]
v
u
X
Y
2

pel
>

®
@®

[
(o]

o
lw]

m
m

n
n

X
= o

[
[

x
x

-
~

X
=

z
z

CABLE INTERLOCK OUT

RED.

#16

1/0-P2-8

BIN 1/0

CONN

1/0-P2 JNMPR AP 34

F-R BIN WIRE LIST
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PIN FUNCTION TYPE FRON T0
A | FOCUS DRIVE UP CONTROL RED. #18 1/0-P2-C
8 | CABLE INTERLOCK 1IN RED. 18 1/0-P2-NN
c S$105 FOC DRV UP SUITCH RED. #18 1/0-P2-0 1/0-P2-R
D | APEX FOC DRV UP SUITCH RED. #18 1/0-P2-C
E FOCUS DRIVE DOUN CONTROL RED. 818 1/0-P2-H
F
H S18S FOC DRV DOMN SHWITCH RED. #18 1/0-P2-y 1/0-P2-€
J | APEX FOC DRV DOMN SHWITCH RED. #18 170-P2-H
K ROT DRIVE CW CONTROL RED, #18 1/0-P2-n
L
n | S185 ROT DRV CW SWITCH RED. #18 1/0-P2-N 1/0-P2-K
N | APEX ROT DRIVE CU SWITCH RED. %18 (/0-P2-11
P ROT DRV CCW CONTROL RED. %18 1/0-P2-S
R
S | S185 ROT DRV CCH SWITCH RED. %18 1/0-P2-T 1/0-P2-P
T APEX ROT DRV CCW SWITCH RED. #18 1/0-P2-S
U
v | NOTE: THIS JUMPER PLUG PERMITS FRM CONTROL BY BOTH THH S1@5
u AND THE APEX SUITCHHS
X
Y
z
AR
8B
cc
DD
EE
FF
HH
JJ
KK
LL
Mt
NN | CABLE INTERLOCK OUT RED. %16 1/0-P2-8
BIN 1/0 CONN 1/0-P2 JUMPR AMP 34

F-R BIN WIRE LIST
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#1 #2

Z3

il

ROTATATION LIMIT SUITCH PACKAGE (2 SWITCHES)
NOT TO SCALE

HUB CAM
PAIR #1

HUB CAM
PAIR #2

LIMIT SWITCH ASSEMBLY
NOT TO SCALE

ACAD i ROTSV1

REV. DRAWN BY 1 APPRV'O BY

1

DESCRIPTION

TYPICAL TWO SWITCH TRANDUCER
WITH RESOLVERS

NOTES |

NOT TO SCALE

1 MICRO SVITCH #1 IS CLOSEST TD INPUT SHAFT,

2. TD SET LIMITS > A

LDDSEN ALL SET SCREWS DN CAMS

B. MDVE RESDLVER UNTIL THE DESIRED
POSITION IS DN THE S102 (SEE TABLE A)
C. ALIGN THE CAM NOTCHES BENEATH THE
CORRECT MICRD SVITCH AND ACTIVATE
THE LIMIT
D. TIGHTEN SET SCREVS FDR THAT CAM
AND TEST THE LIMIT
E. REPEAT STEPS A THRU D UNTIL ALL
LIMITS HAVE BEEN SET
TABLE 'A’
MOTDR VEST (1st LIMITS) EAST (2nd LIMITS)
LIMIT CLOCKVISE LIMIT CLOCCKOVUIEEERI)_IMIT CLOCKVISE LimiT COUNTER
SVITCH MICRO SVITCH MICRO SVITCH MICRO SVITCH  MICRO SVITCH
NUMBER # #2 # #2
SleNDLSE';';AY F500 700 F600 600

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

FOCUS/

NATIONAL RADIO

TOLERANCES: ANGLES * — B ROTATION ASTRONOMY

3 PLACE DECIMALS (XXX): * e A OBSERVATORY

? PLACE OECIMALS (.XXI: =+ J— - SOCORRO. NEW MEXICO 87801

1PLACE DECIMALS (XI: * woe {ROTAT|ON MICRON orxmb%{v date
MATERIAL: [RESOLVER/ _ANDREATTA a-as

LIMIT SWITCH koski 7-83
EINISH: ASSEM BLY APPROVED BY
SHEET , AC i

NEXT ASSY USED ON

c5500-7*0Z3 «.

NUMBER 1UI'

A



ACAD i FOCSW1

FOCUS LIMIT SWITCH PACKAGE (4 SWITCHES)
NOT TO SCALE

HUB CAM HUB CAM HUB CAM HUB CAM
PAIR #1 PAIR #2 PAIR #3 PAIR #4

LIMIT SWITCH ASSEMBLY
NOT TO SCALE

REV. | DATE DRAWN BY [ APPRV D BY

1

TYPICAL FOUR SWITCH TRANSDUCER
WITH RESOLVERS
NOT TO SCALE

NDTES i
1 MICRD SWITCH #1 IS CLDSEST TD INPUT SHAFT.

2. TD SET LIMITS « A LDDSEN ALL SET SCREWS DN CAMS

B. MDVE RESDLVER UNTIL THE DESIRED
POSITION IS DN THE S102 (SEE TABLE A)

C. ALIGN THE CAM NOTCHES BENEATH THE
CDRRECT MICRO SWITCH AND ACTIVATE
THE LIMIT

D. TIGHTEN SET SCREWS FOR THAT CAM
AND TEST THE LIMIT.

E. REPEAT STEPS A THRU D UNTIL ALL
LIMITS HAVE BEEN SET

TABLE 'A’
LIMIT 1st LOVER LIMIT 2nd LOWER LIMIT 1ST UPPER LIMIT 2nd UPPER LIMIT
SWITCH MICRO SWITCH MICRO SWITCH MICRO SWITCH MICRO SWITCH
NUMBER # #3 #2 #4
$102 DISPLAY
<IN HEX) 0700 0600 F500 F600

UNLESS OTHERWISE SPECIFIED

DESCRIPTION

"FOCUS/ NATIONAL RADIO
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES % e I ROTATION ASTRONOMY
J PLACE DECIMALS LXXX): #* oo OBSERVATORY
? PLACE DECIMALS (.XXI: = - SOCOHHO. Nf.W MEXICO 87801
| PLACE DECIMALS (XI: =+ - FOCUS MICRON ORAWN BY DATE
MATERIAL: [RESOLVER/ (ANDREATTA 5-89
LIMIT SWITCH KCisK | 7-89
EINISH: ASSEMBLY APPROVED BY
NEXT ASSY USED ON e 1OF 1 Joupew LS~001A0 50



