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2500 A.D. 80186 Cross Assembler - Version 4.OOg

Input Filenaie : FE.asu 
Output Filenaie : FE.obj

F0CDS AXIS FOR VLBA ANTENNAS 
WRITTEN BY: WAYNE M. KOSKI 
LAST REVISION: DECEMBER 01, 1989

THINGS TO DO AND GENERAL NOTES:

1. THIS SECTION OF CODE HILL BE THE MAIN RONNING 
ROUTINES AND SHALL EXCLUDE THE INTERRUPT ROUTINES 
WHICH SHALL BE IN THE OTHER EPROM.

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

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

ASSUME CS:CODE, DS:DSEG

.OUTPUT 2500AD 

.OPTIONS H

80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE

80188 INTERRUPT CONTROL / STATUS REGISTERS

0000:FF22 SOI: .EQUAL 0FF22H END OF INTERRUPT REGISTER
0000:FF24 POLL: .EQUAL 0FF24H INTERRUPT POLL REGISTER
0000:FF26 POLLS: .EQUAL 0FF26H INTERRUPT POLL STATUS REGISTER
0000:FF28 MASS: .EQUAL 0FF28H INTERRUPT MASK REGISTER
0000: FF2A PMASI: .EQUAL 0FF2AH INTERRUPT PRIORITY MASK REGISTER
0000:FF2C ISR: .EQUAL 0FF2CH INTERRUPT IN SERVICE REGISTER
0000: FF2E IRR: .EQUAL 0FF2EH INTERRUPT REQUEST REGISTER
0000:FF30 ICSR: .EQUAL 0FF30H INTERRUPT CONTROL STATUS REGISTER
0000: FF32 ITCR: .EQUAL 0FF32H INTERRUPT TIMER CONTROL REGISTER
0000:FF34 IDOCR: .EQUAL 0FF34H INTERRUPT DMA 0 CONTROL REGISTER
0000:FF36 ID1CR: .EQUAL 0FF36H INTERRUPT DMA 1 CONTROL REGISTER
0000:FF38 INTOCR: .EQUAL 0FF38H INT 0 CONTROL REGISTER
0000:FF3A INT1CR: .EQUAL 0FF3AH INT 1 CONTROL REGISTER
0000:FF3C INT2CR: .EQUAL 0FF3CH INT 2 CONTROL REGISTER
0000:FF3E INT3CR: .EQUAL 0FF3EH INT 3 CONTROL REGISTER
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80188 TIMES CONTROL REGISTERS

0000:FF50 TOCOUT: .EQUAL 0FF50H TIMER 0 COUNT REGISTER
0000:FF52 TOMAXA: .EQUAL 0FF52H TIMER 0 MAXIMUM COUNT A REGISTER
0000:FF54 TOMAXB: .EQUAL 0FF54H TIMER 0 MAXIMUM COUNT B REGISTER
0000:FF56 TOMODE: .EQUAL 0FF56H TIMER 0 MODE REGISTER
0000:FF58 T1C0UT: .EQUAL 0FF58H TIMER 1 COUNT REGISTER
0000-.FF5A T1MAXA: .EQUAL 0FF5AH TIMER 1 MAXIMUM COUNT A REGISTER
0000:FF5C TIMAIB: .EQUAL 0FF5CH TIMER 1 MAXIMUM COUNT B REGISTER
0000:FF5E T1M0DE: .EQUAL 0FF5EH TIMER 1 MODE REGISTER
0000: FF60 T2C0UT: .EQUAL 0FF60H TIMER 2 COUNT REGISTER
0000:FF62 T2MAXA: .EQUAL 0FF62H TIMER 2 MAXIMUM COUNT A REGISTER
0000:FF66 T2M0DE: .EQUAL 0FF66H TIMER 2 MODE REGISTER

80188 CHIP SELECT CONTROL REGISTERS

OOOOiFFAO UMCS: .EQUAL OFFAOH 80188 INTERNAL UPPER MEMORY CHIP 
SELECT CONTROL BLOCK REGISTER

0000:FFA2 LMCS: .EQUAL 0FFA2H 80188 INTERNAL LOVER MEMORY CHIP 
SELECT CONTROL BLOCK REGISTER

0000:FFA4 PACS: .EQUAL 0FFA4H 80188 INTERNAL PERIPHERAL CHIP 
SELECT CONTROL BLOCK REGISTER

0000:FFA6 MMCS: .EQUAL 0FFA6H 80188 INTERNAL MIDDLE MEMORY 
START ADDRESS REGISTER

0000:FFA8 MPCS: .EQUAL 0FFA8H 80188 INTERNAL MIDDLE MEMORY CHIP
SELECT CONTROL BLOCK REGISTER

80188 DMA CHANNEL CONTROL REGISTERS

0000:FFCO DOSPL .EQUAL OFFCOH
0000:FFC2 DOSPM .EQUAL 0FFC2H
0000:FFC4 DODPL .EQUAL 0FFC4H
0000:FFC6 DODPM .EQUAL 0FFC6H
0000:FFC8 DOTC: .EQUAL 0FFC8H
0000:FFCA DOMODE: .EQUAL OFFCAH
0000:FFDO D1SPL .EQUAL OFFDOH
0000:FFD2 D1SPM .EQUAL 0FFD2H
0000:FFD4 D1DPL .EQUAL 0FFD4H
0000:FFD6 D1DPM .EQUAL 0FFD6H
0000:FFD8 D1TC: .EQUAL 0FFD8H
0000:FFDA DIMODE: .EQUAL OFFDAH

DMA 0 SOURCE POINTER LSB REGISTER 
DMA 0 SOURCE POINTER MSB REGISTER 
DMA 0 DESTINATION POINTER LSB REGISTER 
DMA 0 DESTINATION POINTER MSB REGISTER 
DMA 0 TRANSFER COUNT REGISTER 
DMA 0 MODE REGISTER 
DMA 1 SOURCE POINTER LSB REGISTER 
DMA 1 SOURCE POINTER MSB REGISTER 
DMA 1 DESTINATION POINTER LSB REGISTER 
DMA 1 DESTINATION POINTER MSB REGISTER 
DMA 1 TRANSFER COUNT REGISTER 
DMA 1 MODE REGISTER

; 80188 INTERNAL I/O RELOCATION REGISTER 

0000:FFFE RELOC: .EQUAL OFFFEH ;I/O RELOCATION REGISTER

80188 INITIAL VALUES FOR INTERNAL REGISTERS

0000:0070 LMBS: .EQUAL 007DH ;LOWER MEMORY BLOCK SIZE = 2K
0000:81BD MMBS: .EQUAL 81BDH ;MIDDLE MEMORY BLOCK SIZE = 8K
0000:03FD MMST: .EQUAL 03FDH ;MIDDLE MEMORY START POSITION
0000:0030 PST: .EQUAL 003DH ;PERIPHERAL START ADDRESS - 0
0000:FFBD UMBS: .EQUAL OFFBDH ;UPPER MEMORY BLOCK SIZE = 2K



101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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

Wed Sep 19 1990 14:35 Page 3

0000:0000

0000:2000

0000:2000
0000:2002
0000:2004

EXTERNAL PORTS FOR CONTROLLING THE FOCUS AXIS

0000:0000 PIPTA: .EQUAL 0
0000:0001 PIPTB: .EQUAL 1
0000:0002 P1PTAD .EQUAL 2
0000:0003 P1PTBD .EQUAL 3
0000:0080 P2PTA: .EQUAL 128
0000:0081 P2PTB: .EQUAL 129
0000:0082 P2PTAD .EQUAL 130
0000:0083 P2PTBD .EQUAL 131
0000:0100 RAMTC: .EQUAL 256
0000:0101 RAMPTA .EQUAL 257
0000:0102 RAMPTB .EQUAL 258
0000:0103 RAMPTC .EQUAL 259
0000:0104 RAMTLO .EQUAL 260
0000:0105 RAMTHI .EQUAL 261
0000:0180 APEXRQ .EQUAL 384
0000:0182 APEXRS .EQUAL 386
0000:0182 POSM .EQUAL 386
0000:0181 POSL .EQUAL 385
0000:0184 VELM .EQUAL 388
0000:0183 VELL .EQUAL 387
0000:0186 ANAH .EQUAL 390
0000:0185 ANAL .EQUAL 389
0000:0187 DISCR: .EQUAL 391
0000:018B RELADD .EQUAL 395
0000:018C COMML: .EQUAL 396
0000:018D COMMM: .EQUAL 397
0000:018E DEVACK .EQUAL 398
0000.-018F MONL .EQUAL 399
0000:0190 MONM .EQUAL 400
0000:0191 ADL: .EQUAL 401
0000:0192 ADH: .EQUAL 402
0000:0193 SEMCT: .EQUAL 403
0000:0194 STCNV: .EQUAL 404
0000:0195 MODESW .EQUAL 405
0000:0196 LTCHDA .EQUAL 406
0000:0197 BDKRL1 .EQUAL 407

PROM 1 PORT A
PROM 1 PORT B
PROM 1 PORT A DIRECTION
PROM 1 PORT B DIRECTION
PROM 2 PORT A
PROM 2 PORT B
PROM 2 PORT A DIRECTION
PROM 2 PORT B DIRECTION
RAM TIMER AND CONTROL
RAM PORT A
RAM PORT B
RAM PORT C
RAM TIMER LOW
RAM 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
MONITOR 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 11

0000:2000

DSEG: SEGMENT 

; DATA STORAGE 

ORG 2000H 

MEMST: .EQUAL *

; MONITOR STORAGE

POSCEC: .BLKB 2 
POSD: .BLKB 2 

.BLKB 2

POSITION COMMAND ECHO 
CURRENT POSITION DATA 
POSCEC-POSD



158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
1J8
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 Page 4

0000:2006 SYSTEM : .BLKB 2 SYSTEM PARAMETERS
0000:2008 FA0L1: .BLKB 2 FAULT BITS SET 1
0000:200A FAUL2: .BLKB 2 FAULT BITS SET 2
0000:200C ANAFL: .BLKB 2 ANALOG FAULT FLAGS

0000:2001 ANADT: .EQUAL $ ;ANALOG STORAGE IS HERE

0000:200E GND1: .BLKB 2 GND
0000:2010 GND2: .BLKB 2 GND
0000:2012 GND3: .BLKB 2 GND
0000:2014 VEL: .BLKB 2 FOCUS VELOCITY
0000:2016 V15P: .BLKB 2 +15V/2
0000:2018 V15N: .BLKB 2 -15V/2
0000:201A V5: .BLKB 2 +5V
0000:201C V10P: .BLKB 2 +10V
0000:2011 MTEMP1 : .BLKB 2 MOUNT TEMP 1
0000:2020 V10H: .BLKB 2 -10V
0000:2022 MTEMP2 : .BLKB 2 MOUNT TEMP 2
0000:2024 BTEMP: .BLKB 2 BIN TEMP

0000:2026 SERVER : .BLKB 2
0000:2028 VEL1: .BLKB 2
0000:202A 122: .BLKB 2
0000:202C X23: .BLKB 2
0000:202E 124: .BLKB 2
0000:2030 X25: .BLKB 2
0000:2032 126: .BLKB 2
0000:2034 127: .BLKB 2
0000:2036 128: .BLKB 2
0000:2038 X29: .BLKB 2
0000:203A X30: .BLKB 2
0000:203C X31: .BLKB 2
0000:2038 X32:

>

.BLKB 2 

TEMPORARY STORAGE

0000:2040 RAC: .BLKB 1 RELATIVE CONTROL ADDRESS
0000:2041 CONL: .BLKB 1 CONTROL VALUE LSB
0000:2042 CONM: .BLKB 1 CONTROL VALUE MSB
0000:2043 ACKF: .BLKB 1 ACKNOWLEDGE FLAG
0000:2044 COMTMP .BLKB 2 TEMPORARY COMMAND STORAGE
0000:2046 ADVAL: .BLKB 2 A/D TEMPORARY STORAGE
0000:2048 SPEED: .BLKB 1 RAMP LEVEL
0000:2049 BREAI1 .BLKB 2 RAMP UP BREAK POINT
0000:2048 BREAX2 .BLKB 2 RAMP DOWN BREAK POINT
0000:2040 POSDOD .BLKB 2 OLD POSITION
0000:204? SCRLST .BLKB 2 LAST 500US POSITION
0000:2051 SCRCMT .BLKB 2 SCREW COUNT
0000:2053 KXTTMR .BLKB 1 EXTERNAL TROUBLE TIMER
0000:2054 DEL: .BLKB 2 FILTER DELTA
0000:2056 FIL: .BLKB 1 FILTER FAIL FLAG
0000:2057 FILOVR .BLKB 1 MAX FILTER FAILURE COUNT
0000:2058 PHASEA .BLKB 1 CURRENT SENSOR LEVEL
0000:2059 SCWIGN .BLKB 1
0000:205A RANDOM .BLKB 2 ;RANDOM NUMBER GENERATOR
0000:205C SECCHC .BLKB 1 ;SECOND CHANCE FOR 2ND SCREW
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0000:205D 
0000:2051 
0000:205F 
0000:2060 
0000:2061 
0000:2062 
0000:2063 
0000:2064 
0000:2065 
0000:2066 
0000:2067 
0000:2068 
0000:2069 
0000:206A 
0000:206B 
0000:206D 
0000:206E

FF80:0000

FF80:0000 
FF80:0000

FF80:0003
FF80:0006
FF80:0009
FF80:000A

0000:205D

0000:0012

> FLAGS

FLAGST .EQUAL

RESCMD .BLKB
NAPATV .BLKB
NAPREQ .BLKB
DRVREQ .BLKB
MANOVR .BLKB
BDSRST .BLKB
DRVONE .BLKB
ADFLAG .BLKB
BFLAG: .BLKB
TFLAGO .BLKB
TFLAG1 .BLKB
TFLAG2 .BLKB
DRVOFF .BLKB
DRVATV .BLKB
RAMPOS .BLKB
DIR: .BLKB
LDIR: .BLKB

ENDFLG .EQUAL

ENDS

PROGRAM EQUATES

;2100
1766
00E8
0A00
F200
001C

STCK:
DOVAL:
MASIV:
LOW:
HIGH:

.EQUAL 2100H

.EQUAL 0A766H

.EQUAL 00E8H

.EQUAL OOAOOH

.EQUAL 0F200H
CONRAM: .EQUAL 28

STACK LOCATION
DMA 0 CONTROL VALUE
DMA 0, INTO, TIMER ENABLE
l o w VALUE
HIGH VALUE
STARTING RAMP VALUE

GLOBAL LIST 

GLOBAL INITAL, RSCMD
EXTERNAL DSETUP:WORD, TSETUP:WORD, TSET1:W0RD 

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

ORG 0FF80:0000H

INITAL:
BC 00 21 MOV SP,STCK ; SET STACK POINTER

; LETS INITIALIZE MORE 80188 CHIP SELECT LOGIC

BA A2 FF MOV DX.LMCS ;SET UP LOWER MEMORY BLOCK
B8 7D 00 MOV AX,LMBS ;T0 2K
EF OUT DX,AX
BA A8 FF MOV DX,MPCS ;NOW SET MIDDLE MEMORY BLOCK
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FF80:000D B8 BD 81 HOV AX,MMBS ;2K AND I/O MAPPED PCS LINES
FF80:0010 KF OUT DX.AX
FF80:0011 BA A6 FF HOV DX.MMCS ;SET MIDDLE MEMORY TO START AT
FF80:0014 B8 FD 03 MOV AX,HMST ;8K
FF80:0017 EF OUT DX.AX
FF80:0018 BA A4 FF MOV DX,PACS ;SET UP THE PERIPHERAL ADDRESS
FF80.-001B B8 3D 00 MOV AX,PST ;TO START AT 0
FF80:0018 EF OUT DX,AX

; LETS INITIALIZE PORTS AND PORT VALUES

FF80:001F B8 FF FF MOV AX,OFFFFH ;EPROM 1 PORT A, B = OUTPUT
FF80:0022 E7 02 OUT P1PTAD,AX
FF80:0024 B8 FF 07 MOV AX,07FFH ;UPPER NYBBLE - INPUT
FF80:0027 E7 82 OUT P2PTAD,AX
FF80:0029 BA 00 01 MOV DX,RAMTC ;NOW DO RAM'S I/O
FF80:002C EE OUT DX,AL ;SET TO OUTPUT
FF80:002D 33 CO XOR AX,AX ;CLEAR ACC
FF80:002F E7 00 OUT PIPTA,AX ;CLEAR EPROM 1 PORTS A AND B
FF80:0031 11 80 OUT P2PTA,AX ;CLEAR EPROM 2 PORTS A AND B
FF80:0033 42 INC DX ;POINT TO RAM PORT A
FF80:0034 EF OUT DX, AX ;CLEAR RAM PORTS A AND B
FF80:0035 42 INC DX
FF80:0036 EF OUT DX,AX ;CLEAR PORT C TOO
FF80:0037 BA 93 01 MOV DX,SEMCT ;CLEAR LIGHTS
FF80:003A EE OUT DX, AL

; NOW LETS SET UP THE DMA 0 CHANNEL

FF80:003B BE 00 00 MOV SI,OFFSET DSETUP ;POINT TO TABLE
FF80:003K BA CO FF MOV DX,DOSPL ;SET UP SOURCE POINTER
FF80:0041 B9 06 00 MOV CX,6
FF80:0044 6F DSET: OUTSW
FF80:0045 83 C2 02 ADD DX, 2
FF80:0048 E2 FA LOOP DSET

; NOW LETS INITIALIZE THE TIMERS

FF80:004A E8 47 06 CALI TMROFF

; NOW LETS ZERO MEMORY

FF80:004D 32 CO XOR AL,AL
FF80:004F B9 00 01 MOV CX,256 ;256 LOCATIONS
FF80:0052 BF 00 20 MOV DI,OFFSET MEMST ;START OF INDEX
FF80:0055 F3 AA REP STOS BYTE PTR MEMST

; NOW LETS TURN ON THE INTERRUPTS

FF80:0057 BA 28 FF MOV DX,MASK ;LETS TURN ON DMA, INTO, TIMER
FF80:005A B8 E8 00 MOV AX,MASKV ;INTERRUPTS
FF80:005D EF OUT DX, AX
FF80:005E BA 38 FF MOV DX,INTOCR ;SET INTO PRIORITY
FF80:0061 B8 00 00 MOV AX, 0 ;HIGHEST PRIORITY
FF80:0064 EF OUT DX, AX
FF80:0065 FB STI
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LETS RESET THE BDS3 SERVO AMPLIFIERS

FF80:0066 E8 9A 05 CALL BDS3RS INITIATE RESET

j LETS JUST WAIT FOR THREE SECONDS FOR THINGS TO SETTLE

FF80:0069 B9 03 00 MOV CX, 3 THREE SECONDS TOTAL
FF80:006C E8 04 06 CALL DELAY

j NOW LETS WAIT FOR THE THREE PHASE

FF80:006F PHASE:
FF80:006F B8 00 80 MOV AX,8000H TURN ON 3 PHASE

FF80:0072 E7 00 OOT PIPTA,AX
FF80:0074 B9 03 00 MOV CX, 3 THREE SECONDS TOTAL
FF80:0077 C6 06 67 20 00 PH301: MOV TFLAG1,0 SET TIMER FLAG - OE
FF80:007C BA 97 01 MOV DX,BDERL1 GET BDS3 INFO
FF80:007F EC PH302: IN AL.DX
FF80:0080 25 01 00 AND AX.01H TEST FOR BUS FAULT
FF80:0083 75 11 JNZ THREX EXIT IF OK
FF80:0085 F6 06 67 20 01 TEST TFLAG1,1 TIME OUT?
FF80:008A 74 F3 JZ PH302 LOOP UNTIL TIME OUT
FF80:008C E2 E9 LOOP PH301 UNTIL THREE SEC HAVE
FF80:008E 80 OE OA 20 01 OR FAUL2,01H SET BDS3 DEAD FLAG
FF80:0093 E9 D9 FF JMP PHASE IF BUS FAULT

FF80:0096 THREX:
FF80:0096 E8 FB 05 CALL TMROFF STOP TIMERS
FF80:0099 C6 06 OA 20 00 MOV FAUL2,0 RESET BDS3 DEAD FLAG
FF80:009E

J SERIAL NUMBER / SOFTWARE REVISION

FF8Q:009E C7 06 26 20 03 06 MOV WORD PTR SERVER,0603H

LETS DO ONE DSTOR PRIOR TO ENTRY

FF80:00A4 E8 2F 04 CALL DSTOR

HERE WE ARE INTO THE MAIN PROGRAM

FF80:00A7 BOSS:
FF80:00A7 8B OE 5A 20 MOV CX,RANDOM LETS DELAY A BIT
FF80:OOAB E2 FE WAIT: LOOP WAIT TO KILL APEX SYNCING
FF80:OOAD BC 00 21 MOV SP,STCK LETS SET UP STACK POINTER
FF80:OOBO F6 06 08 20 01 TEST FAUL1,1 APEX OK?
FF80:00B5 74 03 JZ NEXT IF OK
FF80:00B7 E9 A4 00 JMP RSCMD IF APEX BROKE
FF80:OOBA NEXT:
FF80:OOBA F6 06 6A 20 01 TEST DRVATV,1 DRIVE ACTIVE?
FF80:00BF 74 06 JZ NEXTO IF NOT
FF80:00C1 E8 CC 00 CALL CHKDRV IF ACTIVE
FF80:00C4 E9 EO FF JMP BOSS
FF80:00C7 NEXTO:
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FF80:00C7 BA 95 01 HOV DX.MODESW GET MODE SWITCH
FF80:00CA EC IN AL,DX GET INFO
FF80:00CB F6 DO HOT AL INVERT AL
FF80:00CD 3C FF CMP AL,OFFH A - OFFH?
FF80:00CF C6 06 59 20 00 MOV SCWIGN,0 ASSUME ON
FF80:00D4 75 05 JNZ BOSSl IF ON
FF80:00D6 C6 06 59 20 01 MOV SCWIGN.l ELSE TURN OFF
FF80:00DB E8 F8 03 BOSSl: CALL DSTOR LETS GET APEX DATA
FF80:00DE F6 06 61 20 01 TEST MANOVR,1 MANUAL OVERRIDE?
FF80:00K3 74 07 JZ NEXT1A IF OVERRIDE
FFB0:00E5 80 OE 06 20 08 OR SYSTEM,8 MANUAL OVER RIDE FLAG
FF80:OOEA EB 09 JMP SHORT NEXT1
FF80:00EC E4 81 HEXT1A: IH AL,P2PTB IN LOCAL?
FF80:00EE 24 20 AHD AL,20H
FF80:00F0 75 03 JHZ HEXT1 IF NOT
FF80:00F2 E9 75 02 JMP LOCAL IF LOCAL
FF80:00F5 NEXT1:
FF80:00F5 F6 06 62 20 01 TEST BDSRST,1 RESET BDS3 SERVO AMP
FF80:00FA 74 14 JZ NEXT2 IF NOT
FF80:00FC C6 06 62 20 00 MOV BDSRST,0 RESET REQUEST
FF80:0101 E8 FF 04 CALL BDS3RS DO IT
FF80:0104 B9 01 00 MOV CX,1 WAIT 1 SEC
FF80:0107 E8 69 05 CALL DELAY
FF80:010A E8 87 05 CALL TMROFF STOP TIMERS
FF80:010D E9 97 FF JMP BOSS
FF80.0110 NEXT2:
FF80:0110 F6 06 5D 20 01 TEST RESCMD,1 SOFT RESET?
FF80:0115 74 03 JZ NEXT3 IF NOT
FF80:0117 E9 38 00 JMP CMDRS IF RESET
FF80:011A NEXT3:
FF80:011A F6 06 5E 20 01 TEST HAPATV,1 IN NAP?
FF80:011F 74 08 JZ NEXT4 IF NOT
FF80:0121 C6 06 60 20 00 MOV DRVREQ,0 IF NAP, KILL ALL REQ
FF80:0126 E9 7E FF JMP BOSS IF NAP, GOTO BOSS
FF80:0129 NEXT4:
FF80:0129 F6 06 60 20 01 TEST DRVREQ,1 DRIVE REQUEST?
FF80:012E 74 06 JZ NEXT5 IF NO DRIVE REQUEST
FF80:0130 E8 BO 00 CALL DRVINT IF DRIVE REQUEST
FF80:0133 E9 71 FF JMP BOSS
FF80:0136 NEXT5:
FF80:0136 F6 06 5F 20 01 TEST NAPREQ,1 ;NAP REQUEST?
FF80:013B 75 03 JNZ NEXT6
FF80:013D E9 67 FF JMP BOSS ;IF NO NAP REQUEST
FF80:0140 NEXT6:
FF80:0140 C6 06 5F 20 00 MOV NAPREQ,0 REMOVE NAP REQUEST
FF80:0145 C6 06 5E 20 FF MOV NAPATV,OFFH SET NAP ACTIVE
FF80:014A 80 OE 06 20 01 OR SYSTEM,1 SET NAP FLAG
FF80:014F E9 55 FF JMP BOSS END OF MAIN ROUTINE

FF80:0152 CMDRS:
FF80:0152 81 26 08 20 IF FC AND WORD PTR FAUL1.0FC1FH ;CLEAR CERTAIN FAULTS
FF80:0158 81 26 06 20 FE FF AND WORD PTR SYSTEM,OFFFEH ;CLEAR NAP
FF80:015E RSCMD:
FF80:015E 81 26 06 20 F5 FF AND WORD PTR SYSTEM,0FFF5H CLEAR LOCAL, OVER RIDE
FF80:0164 BC 00 21 MOV SP,STCK RESET STACK
FF80:0167 C6 06 69 20 01 MOV DRVOFF,1 TURN OFF DRIVE
FF80:016C F6 06 6A 20 01 TEST DRVATV,1 DRIVING?
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FF80:0171 74 03 JZ RSCMDl ;IF NOT DRIVING
FF80:0173 E9 31 FF JMP BOSS ;IF STILL DRIVING
FF80:0176 32 CO RSCMDl: XOR AL,AL ;NOW ZERO FLAGS
FF80:0178 B9 12 00 MOV CX,ENDFLG ;NUMBER OF FLAG LOCATIONS
FF80:017B BF 5D 20 MOV DI,OFFSET FLAGST ;START OF FLAGS
FF80:017E F3 AA REP STOS BYTE PTR FLAGST
FF80:0180 E8 C7 04 CALL BRKOFF ;ENGAGE BRAKE
FF80:0183 C6 06 5D 20 00 MOV RESCMD,0 ;KILL RESET REQUEST
FF80:0188 B8 00 00 MOV AX, 0 ;KILL LIGHTS
FF80:018B E7 80 OUT P2PTA.AX
FF80:018D E9 17 FF JMP BOSS

FF80:0190 CHKDRV:
FF80:0190 FE OE 53 20 DEC BYTE PTR EXTTMR ;DEC SAFETY TIMER
FF80:0194 75 01 JNZ CHXDRO ; IF OK
FF80:0196 CC INT 3 ;D0 TIMER THIS WAY
FF80:0197 F6 06 60 20 01 CHKDRO: TEST DRVREQ,1 ;NEW REQUEST
FF80:019C 75 01 JNZ CHKDR1 ;IF REQUEST
FF80:019E C3 RET ;IF NOT
FF80:019F C6 06 60 20 00 CHKDR1: MOV DRVREQ,0 ;KILL REQUEST
FF80:01A4 8B IE 00 20 MOV BX,POSCEC ;BUT TEST FOR CLOSE
FF80:01A8 2B IE 44 20 SUB BX,COMTMP
FF80:01AC C6 06 65 20 00 MOV BFLAG,0 ;ASSUME IN BOUND
FF80:01B1 2E 62 IE D4 06 BOUND BX,CS:CLSETAB ;CLOSE?
FF80:01B6 F6 06 65 20 01 TEST BFLAG,1
FF80:01BB 75 07 JNZ CHKDR2 ;IF NOT CLOSE
FF80:01BD C7 06 44 20 00 00 HOV WORD PTR COMTMP,0 ;FOR DRIVE OK
FF80:01C3 C3 RET ;IF CLOSE
FF80:01C4 C6 06 69 20 01 CHKDR2: MOV DRVOFF,1 ;TURN OFF DRIVE
FF80:01C9 C6 06 60 20 01 MOV DRVREQ,1 ;RETAIN REQUEST
FF80:01CE F6 06 6A 20 01 TEST DRVATV,1 ;DRIVING?
FF80:01D3 74 01 JZ CHKDR3 ;IF STOPPED
FF80:01D5 C3 RET ;IF STILL DRIVING
FF80:01D6 32 CO CHKDR3: XOR AL, AL ;NOW ZERO FLAGS
FF80:01D8 B9 12 00 MOV CX,ENDFLG ;NUMBER OF FLAG LOCATIONS
FF80:01DB BF 5D 20 MOV DI,OFFSET FLAGST ;START OF FLAGS
FF80:01DE F3 AA REP STOS BYTE PTR FLAGST
FF80:01E0 E8 67 04 CALL BRKOFF ;ENGAGE BRAKE

FF80:01E3 DRVINT:
FF80:01E3 C6 06 60 20 00 MOV DRVREQ,0 ;KILL REQUEST
FF80:01E8 80 3E 5C 20 02 CMP BYTE PTR SECCHC,2 ;SECOND SCREW FAILED TWICE?
FF80:01ED 74 08 JE DRVSTP ;IF EQUAL
FF80:01EF F7 06 08 20 00 18 TEST WORD PTR FAUL1,1800H ;E-STOP, DRIVE LOCKOUT?
FF80:01F5 74 01 JZ DRVCNT ; IF OK
FF80:01F7 C3 DRVSTP: RET ;ELSE DON'T DRIVE
FF80:01F8 32 CO DRVCNT: XOR AL,AL ;CLEAR ALL DRIVE FLAGS
FF80:01FA B9 05 00 MOV CX,OFFSET FLAGST+ENDFLG-DRVATV
FF80:01FD BF 6A 20 MOV DI,OFFSET DRVATV
FF80:0200 F3 AA REP STOS BYTE PTR DRVATV
FF80:0202 C7 06 08 20 00 00 MOV WORD PTR FAUL1,0 ;CLEAR FAULTS
FF80:0208 C7 06 OA 20 00 00 MOV WORD PTR FAUL2,0
FF80:020E 8B IE 44 20 MOV BX,COMTMP ;MAKE TEMP COMMAND ACTUAL C<
FF80:0212 89 IE 00 20 MOV POSCEC.BX
FF80:0216 C7 06 44 20 00 00 MOV WORD PTR COMTMP,0
FF80:021C E8 B7 02 CALL DSTOR
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500 ;local

501
502 FF80:021F LOCTST:

503 FF80:021F 80 3E 5C 20 02 CMP

504 FF80:0224 74 08 JE

505 FF80:0226 F7 06 08 20 00 18 TEST

506 FF80:022C 74 01 JZ

507 FF80:022E C3 LOCSTP: RET

508 FF80:022F 80 3E OA 20 48 LOCCNT: CMP

509 FF80:0234 74 01 JZ

510 FF80:0236 C3 RET

511 FF80:0237 8B IE 04 20 DRVINO: MOV

512 FF80:023B C6 06 65 20 00 HOV

513 FF80:0240 2E 62 IE D4 06 BOUND

514 FF80:0245 F6 06 65 20 01 TEST

515 FF80:024A 75 01 JNZ

516 FF80:024C C3 RET

517 FF80:024D AO 08 20 DRVIN1: MOV

518 FF80:0250 F6 06 6D 20 01 TEST

519 FF80:0255 74 05 JZ

520 FF80:0257 24 06 AND

521 FF80:0259 74 06 JZ

522 FF80:025B C3 RET

523 FF80:025C 24 18 DRVIN2: AND

524 FF80:025E 74 01 JZ

525 FF80:0260 C3 RET

526 FF80:0261 AO 6D 20 DRVIN3: MOV

527 FF80:0264 A2 6E 20 MOV

528 FF80:0267 BA 00 00 MOV

529 FF80:026A A1 04 20 MOV

530 FF80:026D F6 06 6E 20 01 TEST

531 FF80.0272 74 02 JZ

532 FF80:0274 F7 D8 NEG

533 FF80:0276 50 DRVIN4: PUSH

534 FF80:0277 B9 64 00 MOV

535 FF80:027A F7 FI DIV

536 FF80:027C 52 PUSH

537 FF80:027D 50 PUSH

538 FF80:027E 52 PUSH

539 FF80:027F B9 07 00 MOV

540 FF80:0282 F7 El MUL

541 FF80:0284 8B D8 MOV

542 FF80:0286 58 POP
543 FF80:0287 F7 El MUL

544 FF80:0289 B9 64 00 MOV

545 FF80:028C F7 FI DIV

546 FF80:028E 03 D8 ADD
547 FF80:0290 75 03 JNZ

548 FF80:0292 BB 01 00 MOV

549 FF80:0295 F6 06 06 20 02 DRVIN5: TEST
550 FF80:029A 74 08 JZ
551 FF80:029C 83 FB 3C CMP
552 FF80:029F 72 03 JC
553 FF80:02A1 BB 3C 00 MOV
554 FF80:02A4 A1 02 20 DRVIN6:: MOV

555 FF80:02A7 A3 4D 20 MOV

556 FF80:02AA A3 4F 20 MOV

SETUP ENTERS HERE

BYTE PTR SECCHC,2 SECOND SCREW FAILED TWICE?

LOCSTP IF EQUAL
WORD PTR FAUL1,1800H E-STOP, DRIVE LOCKOUT?

LOCCNT IF OK
ELSE DON'T DRIVE

FAUL2,48H NORMAL BDS3?
DRVINO IF OK

ELSE DO NOTHING

BX,ERROR GET ERROR
BFLAG,0
BX,CS:CLSETAB ;CHECK FOR NEARNESS
BFLAG,1
DRVIN1 IF NOT NEAR

IF NEAR
AL,FAUL1 GET LIMIT INFO

DIR, 1 TEST DIRECTION
DRVIN2 IF POSITIVE
AL, 6 DOWN LIMIT?
DRVIN3

IF IN DOWN LIMIT
AL,24 UP LIMIT?
DRVIN3

;IF IN UP LIMIT
AL,DIR
LDIR,AL
DX, 0 SET UP FOR DIVIDE
AX,ERROR GET ERROR

LDIR,1 TEST FOR NEGATIVE

DRVIN4 IF POSITIVE
AX MAKE ABSOLUTE VALUE

AX SAVE ERROR
CX,100 DIVIDE BY 100

CX
DX
AX
DX
CX,7 ;FIRST BREAK VALUE
CX
BX,AX ;STORE HERE
AX ;NOW REMAINDER
CX
CX,100 ;ADJUST
CX
BX,AX
DRVIN5 ;ZERO?
BX, 1 ;MAKE ONE IF ZERO

SYSTEM,2 ;IN MANUAL?
DRVIN6 ;IF NOT
BX, 60 ;>60?
DRVIN6 ;IF LESS
BX,60 ;SET MAX RAMP
AX,POSD
POSDOD,AX ;OLD POS - CURRENT
SCRLST,AX ;500US POSITION
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557 FF80:02AD C7 06 51 20 00 00 MOV WORD PTR SCRCNT,0
558 FF80:02B3 C6 06 57 20 00 MOV FIL0VR,0
559 FF80:02B8 C6 06 56 20 00 MOV FIL,0
560 FF80.-02BD F6 06 6E 20 01 TEST LDIR,1

561 FF80:02C2 74 02 JZ DRVIN7
562 FF80:02C4 F7 DB NEG BX
563 FF80:02C6 03 C3 DRVIN7: ADD AX,BX
564 FF80:02C8 A3 49 20 MOV BREAK1,AX
565 FF80:02CB 58 POP AX
566 FF80:02CC B9 5A 00 MOV CX,90
567 FF80:02CF F7 El MUL CX
568 FF80:02D1 8B D8 MOV BX, AX
569 FF80:02D3 58 POP AX
570 FF80:02D4 F7 El MUL CX
571 FF80:02D6 B9 64 00 MOV CX.100
572 FF80:02D9 F7 FI DIV CX
573 FF80:02DB 03 D8 ADD BX,AX
574 FF80:02DD 58 POP AX
575 FF80:02DE F6 06 06 20 02 TEST SYSTEM,2
576 FF80:02E3 74 OC JZ DRVIN8
577 FF80:02E5 2B C3 SUB AX, BX
578 FF80:02E7 3D 41 00 CMP AX, 65
579 FF80:02EA 72 05 JC DRVIN8
580 FF80:02EC 03 D8 ADD BX, AX

581 FF80:02EE 83 EB 41 SUB BX,65
582 FF80:02F1 A1 02 20 DRVIN8: MOV AX,POSD

583 FF80:02F4 F6 06 6E 20 01 TEST LDIR,1
584 FF80:02F9 74 02 JZ DRVIN9
585 FF80:02FB F7 DB NEG BX
586 FF80:02FD 03 C3 DRVIN9: ADD AX,BX
5d7 FF80:02FF A3 4B 20 MOV BREAK2,AX

588 FF80:0302 C7 06 28 20 00 00 MOV WORD PTR VEL1,0
589 FF80:0308 E8 OD 03 CALL BRKON
590 FF80:030B E5 00 IN AX,PIPTA
591 FF80:030D 25 00 FO AND AX,OFOOOH
592 FF80:0310 BB 1C 00 MOV BX,CON RAM

593 FF80:0313 F6 06 6E 20 01 TEST LDIR,1
594 FF80:0318 75 02 JNZ DRVINA
595 FF80:031A F7 DB NEG BX
596 FF80:031C 81 E3 FF OF DRVINA: AND BX,OFFFH
597 FF80:0320 OB C3 OR AX, BX
598 FF80:0322 E7 00 OUT PIPTA,AX
599 FF80:0324 BA 96 01 MOV DX,LTCHDA
600 FF80:0327 EE OUT DX, AL
601 FF80:0328 80 CC 10 OR AH,10H
602 FF80:032B 11 00 OUT PIPTA,AX
603 FF80:032D C6 06 48 20 IE MOV SPEED,30
604 FF80:0332 Cl 06 6B 20 00 00 MOV WORD PTR RAMPOS.O
605 FF80:0338 BA 66 FF MOV DX,T2M0DE
606 FF80:033B B8 01 EO MOV AX,OEOOIH
607 FF80:033K EF OUT DX, AX
608 FF80:033F C6 06 6A 20 01 MOV DRVATV,1
609 FF80:0344 E5 80 IN AX,P2PTA
610 FF80:0346 25 97 FF AND AX,0FF97H
611 FF80:0349 F6 06 06 20 02 TEST SYSTEM,2
612 FF80:034E 75 02 JNZ DRVINB
613 FF80:0350 OC 08 OR AL, 8

;SCREW COUNT = 0

;CHECK DIRECTION 
;IF POSITIVE

;STORE FIRST BREAK POINT

;NOW SECOND BREAK VALUE

;STORE HERE 
;NOW REMAINDER

;ADJUST

;RESTORE ERROR 
;IN MANUAL?
;IF NOT
;FIND DIFFERENCE 
; >65?
;IF LESS
;GET ERROR BACK IN BX 
;MAKE BREAK 65 COUNTS LESS

;CHECK DIRECTION 
;IF POSITIVE

;SECOND BREAK POINT

;INITIAL VEL = 0 
;TURN ON BRAKE 
;GET CURRENT DATA 
;JUST CURRENT STATUS 
;START DRIVE AT 130iV 
;NEGATIVE?
;IF POSITIVE 
;SET NEGATIVE 
;STRIP UNWANTED BITS 
;MERGE 
;SEND IT 
;LATCH IT

;ENABLE DRIVE

;SET SPEED VALUE 
;SET RAMP UP 
;NOW START TIMER 2

SET DRIVE ACTIVE 
GET CURRENT LIGHTS 
STRIP IT 
IN MANUAL?
IF MANUAL 
SET CMD LIGHT
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FF80:0352 F6 06 6E 20 01 DRVINB: TEST
FF80:0357 74 06 JZ
FF80:0359 0D 20 00 OR
FF80:035C E9 03 00 JHP
FF80:035F OD 40 00 DRVINC: OR
FF80:0362 E7 80 DRVIND: OOT
FF80:0364 C6 06 53 20 19 MOV
FF80:0369 C3 RET

FF80:036A LOCAL:
FF80:036A 80 OE 06 20 02 OR
FF80:036F F6 06 61 20 01 TEST
FF80:0374 74 12 JZ
FF80:0376 F6 06 6A 20 01 TEST
FF80:037B 75 03 JNZ
FF80:037D E9 27 FD JMP
FF80:0380 C6 06 69 20 01 LOCLA: MOV
FF80:0385 E9 E2 FF JMP
FF80:0388 BC 00 21 LOCLB: MOV
FF80:038B F6 06 08 20 01 TEST
FF80:0390 74 03 JZ
FF80:0392 E9 C9 FD JMP
FF80:0395 F6 06 6A 20 01 LC1: TEST
FF80:039A 75 3A JNZ
FF80:039C E8 37 01 CALL
FF80:039F BA 95 01 MOV
FF80:03A2 EC IN
FF80:03A3 F6 DO NOT
FF80:03A5 3C FF CMP
FF80:03A7 C6 06 59 20 00 MOV
FF80:03AC 75 05 JNZ
FF80:03AI C6 06 59 20 01 MOV
FF80:03B3 B4 00 LOCLC: MOV
FF80:03B5 C6 06 65 20 00 MOV
FF80:03BA 2E 62 06 D8 06 BOUND
FF80:03BF F6 06 65 20 01 TEST
FF80:03C4 74 03 JZ
FF80:03C6 B8 00 00 MOV
FF80:03C9 03 CO LC1A: ADD
FF80:03CB 8B D8 MOV
FF80:03CD 2E 8B 87 DC 06 MOV
FF80:03D2 FF DO CALL
FF80:03D4 EB 07 JMP
FF80:03D6 FE OE 53 20 LC1B: DEC
FF80:03DA 75 01 JNZ
FF80:03DC CC INT
FF80:03DD E5 80 LC1C: IN
FF80:03DF F6 C4 80 TEST
FF80:03E2 75 03 JNZ
FF80:03E4 E9 2C 00 JMP
FF80:03E7 F6 C4 40 LC2: TEST
FF80:03EA 75 03 JNZ
FF80:03EC E9 59 00 JMP
FF80:038F F6 06 6A 20 01 LC3: TEST
FF80:03F4 74 08 JZ
FF80:03F6 C6 06 69 20 01 MOV
FF80:03FB E9 6C FF JMP

LDIR,1 NEGATIVE?
DRVINC IF POSITIVE
AX,32 SET DOWN LIGHT
DRVIND
AX, 64 SET UP LIGHT
P2PTA,AX SEND IT
EXTTMR,25 INITIALIZE TIMER

SYSTEM,2 SET MANUAL FLAG
MANOVR,1 MANUAL OVERRIDE?
LOCLB IF NOT
DRVATV,1 DRIVE ACTIVE?
LOCLA IF NOT OFF
BOSS
DRVOFF,1 SHUT DOWN
LOCAL
SP,STCK SET STACK
FAUL1,1 APEX OK?
LC1 IF APEX OK
RSCMD IF APEX BROKE
DRVATV,1 DRIVE ACTIVE?
LC1B IF ACTIVE
DSTOR GET DATA
DX,MODESW GET MODE SWITCH
AL, DX GET INFO
AL INVERT AL
AL,OFFH A = OFFH?
SCWIGN,0 ASSUME ON
LOCLC IF ON
SCWIGN,1 ELSE TURN OFF
AH, 0 SET AH=0
BFLAG,0 SET BFLAG=0
AX,CS:MANRG MODE SWITCH IN RANGE?
BFLAG,1 OUT OF BOUNDS?
LC1A IF IN RANGE
AX, 0 PROCESS=NORMAL
AX,AX AX*2
BX,AX BX = INDEX
AX,CS:MANTBL[BX] GET ROUTINE
AX DO ROUTINE
SHORT LC1C
BYTE PTR EXTTMR DEC SAFETY TIMER
LC1C IF OK
3 DO TIMER THIS WAY
AX,P2PTA GET SWITCH STATUS
AH,128 DRIVE UP?
LC2 NOT DRIVE UP
LOP DRIVE UP
AH,64 DRIVE DOWN
LC3 NOT DRIVE DOWN
LDWN DRIVE DOWN
DRVATV,1 DRIVE ACTIVE?
LC4 IF NOT ACTIVE
DRVOFF,1 SET DRIVE OFF
LOCAL
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671 FF80:03FE F6 C4 20 LC4: TEST AH, 32 STILL IN LOCAL

672 FF80:0401 74 03 JZ LC5 IF IN LOCAL

673 FF80:0403 E9 58 FD JMP RSCMD LEAVE IF NOT IN LOCAL

674 FF80:0406 32 CO LC5: XOR AL, AL CLEAR ALL DRIVE FLAGS

675 FF8G:0408 B9 05 00 MOV CX,OFFSET FLAGST+ENDFLG-DRVATV

676 FF80:040B BF 6A 20 MOV DI,OFFSET DRVATV
677 FF80:040E F3 AA REP STOS BYTE PTR DRVATV
678 FF80:0410 E9 57 FF JMP LOCAL
679
680 FF80:0413 LOP:
681 FF80:0413 F6 06 6A 20 01 TEST DRVATV,1 ALREADY RUNNING?

682 FF80:0418 74 OF JZ L0P1 IF NOT MOVING

683 FF80:041A F6 06 6A 20 02 TEST DRVATV,2 MOVING UP?

684 FF80:041F 75 05 JNZ LUP2 ALREADY GOING UP

685 FF80:0421 C6 06 69 20 01 MOV DRVOFF,1 KILL DRIVE

686 FF80:0426 E9 41 FF LUP2: JMP LOCAL
687 FF80:0429 C7 06 00 20 00 F2 LUP1: MOV WORD PTR P0SCEC,HIGH SET UPPER BOUNDARY

688 FF80:042F E8 A4 00 CALL DSTOR GET DATA

689 FF80:0432 A1 02 20 MOV AX,POSD GET CURRENT POSITION

690 FF80:0435 3D 00 F2 CMP AX,HIGH < DRIVE LIMITS
691 FF80:0438 72 03 JC LUP3 IF LESS
692 FF80:043A E9 2D FF JMP LOCAL
693 FF80:043D E8 DF FD L0P3: CALL LOCTST SET UP DRIVE PARAMETERS

694 FF80:0440 80 OE 6A 20 02 OR DRVATV,2
695 FF80:0445 E9 22 FF JMP LOCAL
696
697 FF80:0448 LDWN:
698 FF80:0448 F6 06 6A 20 01 TEST DRVATV,1 ALREADY RUNNING?
699 FF80:044D 74 OF JZ LDWN1 IF NOT MOVING
700 FF80:044F F6 06 6A 20 04 TEST DRVATV,4 MOVING DOWN?

70) FF80:0454 75 05 JNZ LDWN2 ALREADY GOING DOWN

702 FF80:0456 C6 06 69 20 01 MOV DRVOFF,1 KILL DRIVE

703 FF80:045B E9 OC FF LDWN2: JMP LOCAL
704 FF80:045E C7 06 00 20 00 OA LDWN1: MOV WORD PTR POSCEC,LOW SET LOWER BOUNDARY
705 FF80:0464 E8 6F 00 CALL DSTOR GET DATA
706 FF80:0467 A1 02 20 MOV AX.POSD GET CURRENT POSITION
707 FF80:046A 3D 00 OA CMP AX, LOW > DRIVE LIMITS
708 FF80:046D 73 03 JNC LDWN3 IF LESS
709 FF80:046F E9 F8 FE JMP LOCAL
710 FF80:0472 E8 AA FD LDWN3: CALL LOCTST ;SET UP DRIVE PARAMETERS
711 FF80:0475 80 OE 6A 20 04 OR DRVATV,4 ;SET DOWN FLAG
712 FF80:047A E9 ED FE JMP LOCAL
713
714 FF80:047D HORMIT:
715 FF80:047D E8 CA 01 CALL BRKOFF ;TURN OFF BRAKE
716 FF80:0480 E9 06 00 JMP ZERDA ZERO D/A
717
718 FF80:0483 NEGDA:
719 FF80:0483 BB 00 08 MOV BX,800H ;SET -10V

720 FF80:0486 E9 09 00 JMP SETDA
721
722 FF80:0489 ZERDA:

723 FF80:0489 BB 00 00 MOV BX,0 ;SET OV
724 FF80:048C E9 03 00 JMP SETDA

725

726 FF80:048F POSDA:
727 FF80:048F BB FF 07 MOV BX.7FFH ;SET +10V
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FF80:0492 SETDA:
FF80:0492 E5 00 IN
FF80:0494 25 00 FO AND
FF80:0497 OB C3 OR
FF80:0499 E7 00 OUT
FF80:049B BA 96 01 MOV
FF80:049E EE OUT
FF80:049F C3 RET

FF80:04A0 E5 80 NEGAD: IN
FF80:04A2 25 F8 FF AND
FF80:04A5 OD 03 00 OR
FF80:04A8 EB 12 JMP

FF80:04AA E5 80 ZERAD: IN
FF80:04AC 25 F8 FF AND
FF80:04AF OD 04 00 OR
FF80:04B2 EB 08 JMP

FF80:04B4 E5 80 POSAD: IN
FF80:04B6 25 F8 FF AND
FF80:04B9 OD 02 00 OR

FF80:04BC C6 06 64 20 00 READAD: MOV
FF80:04C1 E7 80 OUT
FF80:04C3 BA 94 01 MOV
FF80:04C6 EE OUT
FF80:04C7 FB STI
FF80:04C8 F6 06 64 20 01 READA1: TEST
FF80:04CD 74 F9 JZ
FF80:04CF A1 46 20 MOV
FF80:04D2 A3 28 20 MOV
FF80:04D5 C3 RET

FF80:04D6 DSTOR:
FF80:04D6 32 CO XOR
FF80:04D8 BA 80 01 MOV
FF80:04DB EE OUT
FF80:04DC 83 C2 02 ADD
FF80:04DF B9 OC 00 MOV
FF80:04E2 DST0R1:
FF80:04E2 EC IN
FF80:04E3 24 CO AND
FF80:04E5 3C 80 CMP
FF80:04E7 74 OA JZ
FF80:04E9 E2 17 LOOP
FF80:04EB 80 OE 08 20 01 OR
FF80:04FQ E9 C9 00 JMP
FF80:04F3 DST0R2:
FF80:04F3 80 26 08 20 FE AND
FF80:04F8 4A DEC
FF80:04F9 ED IN
FF80:Q4FA 8B D8 MOV
FF80:04FC Cl E3 02 SHL
FF80:04FF 83 C2 02 ADD
FF80:0502 ED IN
FF80:0503 CO C4 02 ROL

AX,P1PTA ;GET CURRENT STATUS
AX,0F000H ;JUST STATUS
AX,BX ;MERGE
P1PTA,AX ;SEND IT
DX,LTCHDA ;NOW LATCH IT IH 
DX,AL

AX,P2PTA ;GET PORT 2
AX,0FFF8H ;STRIP OLD A/D REQ
AX,3 ;REQUEST -10V 
SHORT READAD

AX,P2PTA ;GET PORT 2
AX,0FFF8H ;STRIP OLD A/D REQ
AX,4 ;REQUEST OV 
SHORT READAD

AX.P2PTA ;GET PORT 2
AX,0FFF8H ;STRIP OLD A/D REQ
AX,2 ;REQUEST +10V

ADFLAG,0 ;RESET FLAG 
P2PTA,AX
DX,STCNV ; START CONVERSION 
DX,AL

;ENABLE INTERRUPTS
ADFLAG,1 ;ANALOG READY?
READA1 ;IF NOT
AX,ADVAL ;GET CURRENT VELOCITY
VELl.AX ;SAVE VELOCITY

AL,AL
DX,APEXRQ ;GET APEX DATA 
DX,AL
DX,2 ;POINT TO APEXRS
CX,12 ;12 TRIALS

AL,DX ;SEE IF DATA READY
AL.OCOH ;STRIP DATA
AL,80H ;LOOK FOR PATTERN
DST0R2 ;IF READY
DST0R1 ;IF NOT
FAULl.l ;SET APEX DEAD
DST0R6 ;SKIP APEX GATHERING

FAUL1,OFEfl ;SET APEX OX 
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
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FF80:0506 80 E4 03 AND AH,03
FF80:0509 OA DC OR BL,AH
FF80:050B 89 IE 02 20 MOV POSD.BX
FF80:050F A1 00 20 MOV AX,POSCEC
FF80:0512 2B C3 SUB AX, BX
FF80:0514 C6 06 6D 20 00 MOV DIR,0
FF80:0519 73 05 JNC DST02A
FF80:051B C6 06 6D 20 01 MOV DIR, 1
FF80:0520 DST02A:
FF80:0520 A3 04 20 MOV ERROR,AX
FF80:0523 ED IN AX,DX
FF80:0524 8A F8 MOV BH,AL
FF80:0526 Cl E8 02 SHR AX,2
FF80:0529 25 FF OF AND AX.OFFFH
FF80:052C A3 14 20 MOV VEL,AX
FF80:052F 83 C2 02 ADD DX, 2
FF80:0532 ED IN AX, DX
FF80:0533 Cl E8 02 SHR AX,2
FF80:0536 CO CF 02 ROR BH,2
FF80:0539 81 E3 00 CO AND BX.OCOOOH
FF80:053D OB D8 OR BX, AX
FF80:053F 83 C2 02 ADD DX,2
FF80:0542 EC IN AL,DX
FF80:0543 24 3F AND AL,3FH
FF80:0545 80 26 06 20 FB AND SYSTEM,OFBH
FF80:054A A8 10 TEST AL, 16
FF80:054C 74 05 JZ DST0R3
FF80:054E 80 OE 06 20 04 OR SYSTEM,4
FF80:0553 A2 58 20 DST0R3: MOV PHASEA,AL
FF80:0556 80 26 58 20 20 AND PHASEA,32
FF80:055B 24 OF AND AL,OFH
FF80:055D DO EO SHL AL, 1
FF80:055F 80 26 08 20 El AND FAUL1,0E1H
FF80:0564 08 06 08 20 OR FAUL1,AL
FF80:0568 8B D3 MOV DX, BX
FF80:056A 81 CB OF 00 OR BX,OFH
FF80:056E 81 E2 OF 00 AND DX,OOOOFH
FF80:0572 01 16 5A 20 ADD RANDOM,DX
FF80:0576 81 26 5A 20 3F 00 AND WORD PTR RANDOM,3FH
FF80:057C FE 06 5A 20 INC RANDOM
FF80:0580 87 D3 XCHG DX,BX
FF80:0582 83 FB 03 CMP BX, 3
FF80:0585 7E 35 JLE DST0R6
FF80:0587 83 EB 04 SUB BX, 4
FF80:058A 8B CB MOV CX,BX
FF80:058C 83 Cl 01 ADD CX,1
FF80:058F D1 E3 SHL BX, 1
FF80:0591 89 97 OE 20 MOV ANADT[BX],DX
FF80:0595 D1 E3 SHL BX, 1
FF80:0597 C6 06 65 20 00 MOV BFLAG,0
FF80:059C 2E 62 97 A4 06 BOUND DX,CS:ANATAB[BX]
FF80:05A1 B8 00 80 MOV AX,8000H
FF80:05A4 DST0R4:
FF80:05A4 D1 CO ROL AX, 1
FF80:05A6 E2 FC LOOP DST0R4
FF80:05A8 F6 06 65 20 01 TEST BFLAG.l
FF80:05AD 75 09 JNZ DST0R5

;PREPARE TO MERGE 
;MERGE BITS 
;SAVE POSITION

;GET ERROR 
;ASSUME POSITIVE 
;IF POSITIVE 
;SET NEGATIVE

;STORE IT HERE 
;GET VELOCITY 
;SAVE PARTIAL DATA

;STRIP UPPER NYBBLE 
;SAVE VELOCITY 
;POINT TO ANALOGS 
;GET DATA
;SHIFT INTO POSITION 
;SHIFT PARTIAL 
;PREPAR TO MERGE 
;SAVE FOR FURTHER PROCESSING 
;POINT TO DISCRETE INFO 
;GET DATA 
;ONLY DISCRETES 
;ASSUME BRAKE NOT RELEASED 
;SEE IF BRAKE IS RELEASED

;SET BRAIE RELEASE 
;LOAD CURRENT SCREW LEVEL 
;MASK IT 
;SET LIMIT INFO

;CLEAR LIMIT FAULTS

;SAVE TABLE
;MAKE IT LIKE STANDARD ANALOG 
;DEVELOP TABLE ADDRESS 
;DEVELOP RANDOM NUMBER

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

;SAVE ANALOG DATA 
;NOW FOR BOUND CHECK 
;BOUND FLAG = OK 
;CHECK ANALOG BOUNDS 
;ASSUME FAIL

;PLACE FLAG BIT

;BOUND OK?
;IF BAD
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FF80:05AF F7 DO NOT AX
FF80:05B1 21 06 OC 20 AND ANAFL.AX
FF80:05B5
FF80:05B8

E9 04 00
DST0R5:

JMP DST0R6

FF80:05B8
FF80:05BC

09 06 OC 20
DST0R6:

OR ANAFL,AX

FF80:05BC E5 80 IN AX,P2PTA
FF80:05BE 25 6F FE AND AX, 0FE6FH
FF80:05C1 F6 06 06 20 04 TEST SYSTEM,4
FF80:05C6 74 03 JZ DST0R7
FF80:05C8
FF80:05CB

OD 10 00
DST0R7:

OR AX, 16

FF80:05CB 8B IE 08 20 MOV BX,FAUL1
FF80:05CF 81 E3 06 00 AND BX,6
FF80:05D3 74 03 JZ DST0R8
FF80:05D5
FF80:05D8

OD 80 00
DST0R8:

OR AX,128

FF80:05D8 8B IE 08 20 MOV BX,FAUL1
FF80.05DC 81 E3 18 00 AND BX,24
FF80:05E0 74 03 JZ DST0R9
FF80:05E2 
FF80.-05E5

OD 00 01
DST0R9:

OR AX,256

FF80:05E5 E7 80 OUT P2PTA,AX
FF80:05E7 BA 97 01 MOV DX,BDERL1
FF80:05EA EC IN AL, DX
FF80:05EB F6 DO NOT AL
FF80:05ED A2 OA 20 MOV FAUL2,AL
FF8O:O5F0 81 26 08 20 FF E7 AND WORD PTR FAUL1,0E7
FF80:05F6 E5 80 IN AX,P2PTA
FF80:05F8 25 00 18 AND AX,1800H
FF80:05FB 80 F4 10 XOR AH,10H
FF80:05FE 
FF80:0602

FF80:0603

09 06 08 20 
C3

BDS3RS:

OR
RET

WORD PTR FAUL1,AX

FF80:0603 E5 00 IN AX,PIPTA
FF80:0605 OD 00 20 OR AX,2000H
FF80:0608 E7 00 OUT PIPTA,AX
FF80:060A B9 01 00 MOV CX,1
FF80:060D E8 63 00 CALL DELAY
FF80:0610 E5 00 IN AX,PIPTA
FF80:0612 25 FF DF AND AX,ODFFFH
FF80:0615
FF80:0617

FF80:0618

E7 00 
C3

BRKON:

OUT
RET

PIPTA,AX

FF80:0618 E5 00 IN AX,PIPTA
FF80:061A OD 00 40 OR AX,4000H
FF80:061D E7 00 OUT PIPTA,AX
FF80:061F C6 06 67 20 00 MOV TFLAG1,0
FF80:0624 E8 5E 00 CALL SEC1
FF80:0627 E8 AC FE BRK0N1: CALL DSTOR
FF80:062A F6 06 06 20 04 TEST SYSTEM,4
FF80:062F 75 10 JNZ BRK0N2
FF80:0631 F6 06 67 20 01 TEST TFLAG1,1
FF80:0636 74 EF JZ BRK0N1
FF80:0638 81 OE 08 20 00 01 OR WORD PTR FAUL1,256

;SET OK
;STRIP BAD ANALOG FLAG

;SET BAD ANALOG FLAG

;GET LED STATUS 
;KILL ALL LIGHTS 
;IS BRAKE RELEASED?
;IF NOT
;SET BRAKE LED ON

;NOW DO DOWN LIMIT

;IF SET LIGHT LED 
;SET DOWN LIMIT LED ON

;N0W DO UP LIMIT

;IF SET LIGHT LED 
; SET UP LIMIT LED ON

;GET IDD STUFF

SAVE IN FAUL2
STRIP OUT FAULTS
GET E-STOP, DRIVE LOCKOUT
STRIP JUNK
INVERT DRIVE LOCKOUT
MERGE

;GET CONTROL PORT 
;D0 RESET

;DELAY 1 SEC

;GET CONTOL PORT AGAIN 
;KILL RESET

GET CONTROL PORT 
RELEASE THE BRAKE 
DO IT
SET TIMER FLAG = OK 
1 Qi?r
GET UPDATE 
BRAKE FREE?
IF FREE CONTINUE 
TIMED OUT?
IF NOT
SET BRAKE FAULT
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899 FF80:063E E9 ID FB JMP RSCMD RESET COMMAND
900 FF80:0641 BRK0M2:
901 FF80:0641 81 26 08 20 FF FE AND WORD PTR FAUL1,OFEFFH CLEAR BRAKE FAULT

902 FF80:0647 E9 4A 00 JMP TMROFF STOP TIMER

903
904 FF80:064A BRKOFF:
905 FF80:064A E5 00 IN AX,P1PTA GET CONTROL PORT
906 FF80:064C 25 FF BF AND AX,OBFFFH ENGAGE THE BRAKE
907 FF80:064F E7 00 OOT P1PTA,AX DO IT
908 FF80:0651 C6 06 67 20 00 MOV TFLAG1,0 SET TIMER FLAG = OK

909 FF80:0656 E8 2C 00 CALL SEC1 1 SEC

910 FF80:0659 E8 7A FE BRK0F1: CALL DSTOR GET UPDATE

911 FF80:065C F6 06 06 20 04 TEST SYSTEM,4 BRAKE FREE?

912 FF80:0661 74 31 JZ TMROFF IF FREE CONTINUE

913 FF80:0663 F6 06 67 20 01 TEST TFLAG1,1 TIMED OUT?

914 FF80:0668 74 EF JZ BRK0F1 IF NOT

915 FF80:066A 81 0E 08 20 00 01 OR WORD PTR FAUL1,256 SET BRAKE FAULT

916 FF80:0670 E9 EB FA JMP RSCMD RESET COMMAND

917
918 FF80:0673 E8 OF 00 DELAY: CALL SEC1 START TIMER FOR 1 SECI

919 FF80:0676 C6 06 67 20 00 DELA1: MOV TFLAG1,0 RESET TFLAG

920 FF80:067B F6 06 67 20 01 DELA2: TEST TFLAG1,1 TIME OUT?

921 FF80:0680 74 F9 JZ DELA2 WAIT

922 FF80:0682 E2 F2 LOOP DELA1 UNTIL TIME HAS PASSED

923 FF80:0684 C3 RET
924
925 FF80:0685 SEC1:
926 FF80:0685 BA 5E FF MOV DX.T1M0DE •ENABLE TIMER1 FIRST

927 FF80:0688 B8 09 EO MOV AX,0E009H

928 FF80:068B EF OOT DX,AX

m FF80:068C BA 66 FF MOV DX,T2M0DE ;NOW TIMER2

930 FF80:068F B8 01 CO MOV AX,OCOOIH

931 FF80:0692 EF OOT DX, AX

932 FF80:0693 C3 RET
933
934 FF80:0694 TMROFF:
935 FF80:0694 BE 00 00 MOV SI,OFFSET TSETOP ;POINT TO TABLE

936 FF80:0697 BA 50 FF MOV DX,TOCOUT ;POINT TO SOURCE POINT
937 FF80:069A B9 OC 00 MOV CX, 12
938 FF80:069D 6F TSET: OUTSW
939 FF80:069K 83 C2 02 ADD DX, 2
940 FF80:06A1 E2 FA LOOP TSET
941 FF80:06A3 C3 RET
942 FF80:06A4
943
944 J TABLES FOR BOOND CHECKS
945
946
947 FF80:06A4 0080 ANATAB: .WORD 8000H GND1

948 FF80:06A6 FF7F .WORD 7FFFH
949 FF80:06A8 0080 .WORD 8000H GND2
950 FF80:06AA FF7F .WORD 7FFFH
951 FF80:06AC 0080 .WORD 8000H GND3
952 FF80:06AS FF7F .WORD 7FFFH
953 FF80:06B0 0080 .WORD 8000H FOCUS VELOCITY
954 FF80:06B2 FF7F .WORD 7FFFH
955 FF80:06B4 0080 .WORD 8000H +15V/2
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FF80:06B6 FF7F .WORD 7FFFH
FF80.06B8 0080 .WORD 8000H ;-15V/2
FF80:06BA FF7F .WORD 7FFFH
FF80:06BC 0080 .WORD 8000H ;+5V
FF80:06BE FF7F .WORD 7FFFH
FF80:06C0 0080 .WORD 8000H ;+10V
FF80:06C2 FF7F .WORD 7FFFH
FF80:06C4 0080 .WORD 8000H ;GND
FF80:06C6 FF7F .WORD 7FFFH
FF80:06C8 0080 .WORD 8000H ;-10V
FF80:06CA FF7F .WORD 7FFFH
FF80:06CC 0080 .WORD 8000H ;MOUNT TEMP 2
FF80:06CE FF7F .WORD 7FFFH
FF80:06D0 0080 .WORD 8000H ;BIN TEMP
FF80:06D2 FF7F .WORD 7FFFH

FF80:06D4 CLSETAB:
FF80:06D4 F4FF .WORD 0FFF4H ;12 COUNTS BEFORE WE MOVE
FF80:06D6 OCOO .WORD OOOOCH

FF80:06D8 MANRG:
FF80:06D8 0000 .WORD 0 ;MODES 0 - 4 ACTIVE
FF80:06DA 0700 .WORD 7

; MODE SWITCH ENTRY CONTROL

FF80:06DC MANTBL:
FF80:06DC 7D04 .WORD NORMIT
FF80:06DE 1806 .WORD BRION
FF80:06EQ 8304 .WORD NEGDA
FF80:06E2 8904 .WORD ZERDA
FF80:06E4 8F04 .WORD POSDA
FF80:06E6 A004 .WORD NEGAD
FF80:06E8 AA04 .WORD ZERAD
FF80:06EA B404 .WORD POSAD

FF80:07F0 ORG 07F0H

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

FF80:07F0 BA AO FF MOV DX,UMCS ;MAKE UPPER MEMORY 2E BLOCK
FF80:07F3 B8 BD FF MOV AX,UMBS
FF80:07F6 EF OUT DX, AX
FF80:07F7 EA 00 00 80 FF JMP FAR INITAL ;ENTER INTO LOWER EPROM SECTION

FF80:07FC END

Lines Assembled : 1002 Assembly Errors : 0
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2500 A.D. 80186 Cross Asseibler - Version 4.00g

Input Filenaie : REINT.as® 
Output Filenane : REINT.obj

1
2
3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 

,21 
22
23
24
25
26
27
28
29
30
31
32 0000:FF22 EOI: .EQUAL 0FF22H
33 0000:FF24 POLL: .EQUAL 0FF24H
34 0000:FF26 POLLS: .EQUAL 0FF26H
35 0000:FF28 MASK: .EQUAL 0FF28H
36 0000:FF2A PMASK: .EQUAL 0FF2AH
37 0000:FF2C ISR: .EQUAL 0FF2CH
38 0000:FF2E IRR: .EQUAL 0FF2EH
39 0000:FF30 ICSR: .EQUAL 0FF30H
40 0000:FF32 ITCR: .EQUAL 0FF32H
41 0000:FF34 IDOCR: .EQUAL 0FF34H
42 0000:FF36 ID1CR: .EQUAL 0FF36H
43 0000:FF38 INTOCR: .EQUAL 0FF38H

LIST ON

INTERRUPT SECTION FOR ROTATION AXIS FOR VLBA ANTENNAS 
WRITTEN BY: WAYNE M. KOSKI 
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 EPROM.

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

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

ASSUME CS:CODE, DS:DSEG

.OUTPUT 2500AD 

.OPTIONS H

LIST OFF

80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE 

80188 INTERRUPT CONTROL / STATUS REGISTARS

END OF INTERRUPT REGISTAR 
INTERRUPT POLL REGISTAR 
INTERRUPT POLL STATUS REGISTAR 
INTERRUPT MASK REGISTAR 
INTERRUPT PRIORITY MASK REGISTAR 
INTERRUPT IN SERVICE REGISTAR 
INTERRUPT REQUEST REGISTAR 
INTERRUPT CONTROL STATUS REGISTAR 
INTERRUPT TIMER CONTROL REGISTAR 
INTERRUPT DMA 0 CONTROL REGISTAR 
INTERRUPT DMA 1 CONTROL REGISTAR 
INT 0 CONTROL REGISTAR
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0000:FF3A INT1CR: .EQUAL 0FF3AH ;INT 1 CONTROL REGISTAR
0000:FF3C INT2CR: .EQUAL 0FF3CH ;INT 2 CONTROL REGISTAR
0000:FF3E INT3CR: .EQUAL 0FF3EH ;INT 3 CONTROL REGISTAR

80188 TIMER CONTROL REGISTARS

0000:FF50 TOCOUT .EQUAL 0FF50H TIMER 0 COUNT REGISTAR
0000:FF52 TOMAXA .EQUAL 0FF52H TIMER 0 MAXIMUM COUNT A REGISTAR
0000:FF54 TOMAXB .EQUAL 0FF54H TIMER 0 MAXIMUM COUNT B REGISTAR
0000:FF56 TOMODE .EQUAL 0FF56H TIMER 0 MODE REGISTAR
0000:FF58 T1C0UT .EQUAL 0FF58H TIMER 1 COUNT REGISTAR
0000:FF5A T1MAXA .EQUAL 0FF5AH TIMER 1 MAXIMUM COUNT A REGISTAR
0000:FF5C T1MAXB .EQUAL 0FF5CH TIMER 1 MAXIMUM COUNT B REGISTAR
0000:FF5E T1M0DE .EQUAL 0FF5EH TIMER 1 MODE REGISTAR
0000:FF60 T2C0UT .EQUAL 0FF60H TIMER 2 COUNT REGISTAR
0000:FF62 T2MAXA .EQUAL 0FF62H TIMER 2 MAXIMUM COUNT A REGISTAR
0000:FF66 T2M0DE .EQUAL 0FF66H TIMER 2 MODE REGISTAR

80188 CHIP SELECT CONTROL REGI STARS

0000:FFAO UMCS: .EQUAL OFFAOH

0000:FFA2 LMCS: .EQUAL 0FFA2H

0000:FFA4 PACS: .EQUAL 0FFA4H

0000:FFA6 MMCS: .EQUAL 0FFA6H

0000:FFA8 MPCS: .EQUAL 0FFA8H

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

80188 DMA CHANNEL CONTROL REGISTARS

0000:FFC0 DOSPL .EQUAL OFFCOH DMA 0 SOURCE POINTER LSB REGISTAR
0000:FFC2 DOSPM .EQUAL 0FFC2H DMA 0 SOURCE POINTER MSB REGISTAR
0000:FFC4 DODPL .EQUAL 0FFC4H DMA 0 DESTINATION POINTER LSB REGISTAR
0000:FFC6 DODPM .EQUAL 0FFC6H DMA 0 DESTINATION POINTER MSB REGISTAR
0000:FFC8 DOTC: .EQUAL 0FFC8H DMA 0 TRANSFER COUNT REGISTAR
0000:FFCA DOMODE: .EQUAL OFFCAH DMA 0 MODE REGISTAR
0000:FFDO D1SPL .EQUAL OFFDOH DMA 1 SOURCE POINTER LSB REGISTAR
0000:FFD2 D1SPM .EQUAL 0FFD2H DMA 1 SOURCE POINTER MSB REGISTAR
0000:FFD4 D1DPL .EQUAL 0FFD4H DMA 1 DESTINATION POINTER LSB REGISTAR
0000:FFD6 D1DPM .EQUAL 0FFD6H DMA 1 DESTINATION POINTER MSB REGISTAR
0000:FFD8 D1TC: .EQUAL 0FFD8H DMA 1 TRANSFER COUNT REGISTAR
0000:FFDA DIMODE: .EQUAL OFFDAH DMA 1 MODE REGISTAR

l 80188 INTERNAL I/O RELOCATION REGISTAR

0000:FFFE RELOC .EQUAL OFFFEH I/O RELOCATION REGISTAR

80188 INITIAL VALDES FOR INTERNAL REGI STARS
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101 0000:007D
102 0000:81BD
103 0000:03FD
104 0000:003D
105 0000:FFBD
106
107
108
109
n o
111 0000:0000
112 0000:0001
113 0000:0002
114 0000:0003
115 0000:0080
116 0000:0081
117 0000:0082
118 0000:0083
119 0000:0100
120 0000:0101
121 0000:0102
122 0000:0103
123 0000:0104
124 0000:0105
125 0000:0180
126 0000:0182
127 0000:0182
128 0000:0181
129 0000:0184
130 0000:0183
131 0000:0186
132 0000:0185
133 0000:0187
134 0000:018B
135 0000:018C
136 0000:018D
137 0000:018E
138 0000:018F
139 0000:0190
140 0000:0191
141 0000:0192
142 0000:0193
143 0000:0194
144 0000:0195
145 0000:0196
146 0000:0197
147 0000:0198
148
149
150 0000::0000
151
152
153
154 0000:2000
155
156 0000:2000
157

LMBS: .EQUAL 007DH
MMBS: .EQUAL 81BDH
MMST: .EQUAL 03FDH
PST: .EQUAL 003DH
UMBS: .EQUAL OFFBDH

EXTERNAL PORTS

PIPTA: .EQUAL 0
PIPTB: .EQUAL 1
P1PTAD .EQUAL 2
P1PTBD .EQUAL 3
P2PTA: .EQUAL 128
P2PTB: .EQUAL 129
P2PTAD .EQUAL 130
P2PTBD .EQUAL 131
RAMTC: .EQUAL 256
RAMPTA .EQUAL 257
RAMPTB .EQUAL 258
RAMPTC .EQUAL 259
RAMTLO .EQUAL 260
RAMTHI .EQUAL 261
APEXRQ .EQUAL 384
APEXRS .EQUAL 386
POSM .EQUAL 386
POSL .EQUAL 385
VELM .EQUAL 388
VELL .EQUAL 387
ANAH .EQUAL 390
ANAL .EQUAL 389
DISCR: .EQUAL 391
RELADD .EQUAL 395
COMML: .EQUAL 396
COMMM: .EQUAL 397
DEVACK .EQUAL 398
MONL .EQUAL 399
MONM .EQUAL 400
ADL: .EQUAL 401
ADH: .EQUAL 402
SEMCT: .EQUAL 403
STCNV: .EQUAL 404
MODESW .EQUAL 405
LTCHDA .EQUAL 406
BDERL1 .EQUAL 407
BDERM1 .EQUAL 408

DSEG: SEGMENT

DATA STORAGE 

ORG 2000H 

MEMST: .EQUAL $

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

FOR CONTROLLING THE ROTATION AXIS

;PROH 1 PORT A 
;PROM 1 PORT B 
;PROM 1 PORT A DIRECTION 
;PROM 1 PORT B DIRECTION 
;PROM 2 PORT A 
;PROM 2 PORT B 
;PROM 2 PORT A DIRECTION 
;PROM 2 PORT B DIRECTION 
;RAM TIMER AND CONTROL 
;RAM PORT A 
;RAH PORT B 
;RAM PORT C 
;RAM TIMER LOW 
;RAM 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 
;MONITOR 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 II 
;BDS3 ERROR MSB II
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MONITOR STORAGE

2002
2004
2006
2008
200A
200C

POSCEC: .BLKB 2
POSD: .BLKB 2
ERROR: .BLKB 2
SYSTEM: .BLKB 2
FAUL1
FAUL2
ANAFL

.BLKB 2 

.BLKB 2 

.BLKB 2

0000:200E ANADT: .EQUAL $

0000:200E GND1: .BLKB 2
0000:2010 GND2: .BLKB 2
0000:2012 GND3: .BLKB 2
0000:2014 VEL: .BLKB 2
0000:2016 V15P: .BLKB 2
0000:2018 V15N: .BLKB 2
0000:201A V5: .BLKB 2
0000:201C V10P: .BLKB 2
0000:201E MTEMP1: .BLKB 2
0000:2020 V10N: .BLKB 2
0000:2022 MTEMP2: .BLKB 2
0000:2024 BTEMP: .BLKB 2

0000:2026 SERVER: .BLKB 2
0000:2028 VEL1: .BLKB 2
0000:202A X22 .BLKB 2
0000:202C X23 .BLKB 2
0000:202E X24 .BLKB 2
0000:2030 X25 .BLKB 2
0000:2032 X26 .BLKB 2
0000:2034 X27 .BLKB 2
0000:2036 X28 .BLKB 2
0000:2038 X29 .BLKB 2
0000:203A X30 .BLKB 2
0000:203C X31 .BLKB 2
0000:2038 X32 .BLKB 2

0000:2040

>
RAC:

TEMPORARY STORAGE 

.BLKB 1
0000:2041 CONL: .BLKB 1
0000:2042 CONM: .BLKB 1
0000:2043 ACKF: .BLKB 1
0000:2044 COMTMP .BLKB 2
0000:2046 ADVAL: .BLKB 2
0000:2048 SPEED: .BLKB 1
0000:2049 BREAK1 .BLKB 2
0000:204B BREAK2 .BLKB 2
0000:2040 POSDOD .BLKB 2
0000:204F EXTTMR .BLKB 1
0000:2050 RANDOM .BLKB 2

;POSITION COMMAND ECHO 
;CURRENT POSITION DATA 
;P0SCEC-P0SD 
;SYSTEM PARAMETERS 
;FAULT BITS SET 1 
;FAULT BITS SET 2 
;ANALOG FAULT FLAGS

;ANALOG STORAGE IS HERE

;GND
;GND
;GND
;ROTATION VELOCITY
;+15V/2
;-15V/2
;+5V
;+10V
;MOUNT TEMP 1 
;-10V
;MOUNT TEMP 2 
;BIN TEMP

;SERIAL/VERSION

RELATIVE CONTROL ADDRESS 
CONTROL VALUE LSB 
CONTROL VALUE MSB 
ACKNOWLEDGE FLAG 
TEMPORARY COMMAND STORAGE 
A/D TEMPORARY STORAGE 
RAMP LEVEL 
RAMP UP BREAK POINT 
RAMP DOWN BREAK POINT 
OLD POSITION 
EXTERNAL SAFETY TIMER 
RANDOM NUMBER STORAGE

FLAGS
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0000:2052 FLAGST .EQUAL $

0000:2052 RESCMD .BLKB 1
0000:2053 NAPATV .BLKB 1
0000:2054 NAPREQ .BLKB 1
0000:2055 DRVREQ .BLKB 1
0000:2056 MANOVR .BLKB 1
0000:2057 BDSRST .BLKB 1
0000:2058 DRVONE .BLKB 1
0000:2059 ADFLAG .BLKB 1
0000:205A BFLAG: .BLKB 1
0000:205B TFLAGO .BLKB 1
0000:205C TFLAG1 .BLKB 1
0000:205D TFLAG2 .BLKB 1
0000:205E DRVOFF .BLKB 1
0000:205F DRVATV .BLKB 1
0000:2060 RAMPOS .BLKB
0000:2062 DIR: .BLKB 1
0000:2063 LDIR: .BLKB 1

0000:0012 ENDFLG .EQUAL $-FLAGST

ENDS

PROGRAM EQUATES

0000:2100 STCI: .EQUAL 2100H
0000:A766 DOVAL: .EQUAL 0A766H
0000:00E8 MASKV: .EQUAL 00E8H
0000:001C CONRAM .EQUAL 28
0000:8A00 LOW: .EQUAL OOAOOH .
0000:7200 HIGH: .EQUAL 0F200H .

STACK LOCATION
DMA 0 CONTROL VALUE
DMA 0, INTO, TIMER ENABLE
?? REV/SEC CONVERGE LEVEL
LOW VALUE
HIGH VALUE

LIST ON

EXTERNAL REFERENCES

GLOBAL DSETUP, TSETUP, TSET1, CLSETAB 
EXTERNAL INITAL:FAR, RSCMD:FAR

0000:0000 ORG OOOOH

0000:0000 0000 0000 TYPEO .LONG INITAL DIVIDE ERROR EXCEPTION
0000:0004 0000 0000 TYPE1 .LONG INITAL SINGLE STEP EXCEPTION
0000:0008 5000 0000 TYPE2 .LONG NMI NMI
0000:000C B001 0000 TYPE3 .LONG TMR2 BREAKPOINT INTERRUPT
0000:0010 0000 0000 TYPE4 .LONG INITAL INTO EXCEPTION
0000:0014 9D00 0000 TYPE5 .LONG BOUND ARRAY BOUND EXCEPTION
0000:0018 0000 0000 TYPE6 .LONG INITAL UNUSED OPCODE EXCEPTION
0000:001C 0000 0000 TYPE7 .LONG INITAL ESC OPCODE EXCEPTION
0000:0020 0000 0000 TYPE8 .LONG INITAL TIMER 0 INTERRUPT
0000:0024 0000 0000 TYPE9 .LONG INITAL RESERVED
0000:0028 AEOO 0000 TYPE10: .LONG DMAO DMA 0
0000:002C 0000 0000 TYPE11: .LONG INITAL DMA 1
0000:0030 8101 0000 TYPE12: .LONG INTO INT 0 INTERRUPT
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0000:0034 0000 0000 TYPE13 .LONG INITAL INT 1 INTERRUPT
0000:0038 0000 0000 TYPE14 .LONG INITAL INT 2 INTERRUPT
0000:003C 0000 0000 TYPE15 .LONG INITAL INT 3 INTERRUPT
0000:0040 0000 0000 TYPE16 .LONG INITAL RESERVED
0000:0044 0000 0000 TYPE17 .LONG INITAL RESERVED
0000:0048 9F01 0000 TYPE18 .LONG TMR1 TIMER 1 INTERRUPT
0000:004C B001 0000 TYPE19 .LONG TMR2 TIMER 2 INTERRUPT

> NHI INTERRUPT IS LOCATED HERE AFTER TABLE

j THIS INTERRUPT IS USED TO SEND MONITOR DATA TO
THE STANDARD INTERFACE.

0000:0050
0000:0050 NHI:
0000:0050 50 PUSH AX SAVE REGI STARS, ETC
0000:0051 52 PUSH DX
0000:0052 53 PUSH BX
0000:0053 FF 36 5A 20 PUSH BFLAG
0000:0057 C6 06 5A 20 00 MOV BFLAG,0 RELATIVE ADDRESS TEST
0000:005C BA 8B 01 MOV DX,RELADD GET RELATIVE ADDRESS
0000:005F EC IN AL,DX
0000:0060 B4 00 MOV AH,0
0000:0062 2E 62 06 62 05 BOUND AX,CS:MONRG RELATIVE ADDRESS IN RANGE?
0000:0067 F6 06 5A 20 01 TEST BFLAG,1
0000:006C 74 07 JZ NMI1 IF 01
0000:0061 80 OE 08 20 40 OR FA0L1,64 SET MONITOR FAULT FLAG
0000:0073 EB 19 JMP SHORT NEXIT EXIT ROUTINE
0000:0075 NHI1:
0000:0075 2E 2B 06 62 05 SUB AX,CS:MONRG SUBTRACT OFFSET
0000:007A 03 CO ADD AX,AX TIMES 2
0000:007C 8B D8 MOV BX, AX BX IS NOW THE INDEX VALUE
0000:0078 8B 87 00 20 MOV AX,MEMST[BX] GET MONITOR DATA
0000:0082 BA 8F 01 MOV DX,MONL SEND IT
0000:0085 EF OUT DX, AX
0000:0086 4A DEC DX
0000:0087 EE OUT DX,AL SEND DEVICE AKNOWLEDGE
0000:0088 81 26 08 20 BF FF AND WORD PTR FAUL1,0FFBFH RESET MONITOR FAULT FLAG
0000:0081 B8 02 00 HEXIT: MOV AX,2 SPECIFIC EOI
0000:0091 BA 22 FF MOV DX,EOI
0000:0094 EF OUT DX, AX
0000:0095 8F 06 5A 20 POP BFLAG ;RESTORE REGISTARS, ETC
0000:0099 5B POP BX
0000:009A 5A POP DX
0000:009B 58 POP AX
0000:009C CF IRET

J THIS INTERRUPT SETS THE OUT OF BOUNDS FLAG

0000:0090 BOUND:
0000:0090 50 PUSH AX ;SAVE REGISTARS
0000:0098 52 PUSH DX
0000:009? C6 06 5A 20 01 MOV BFLAG,1 ;SET OUT OF BOUNDS FLAG
0000:00A4 B8 05 00 MOV AX, 5 ;SPECIFIC EOI
0000:00A7 BA 22 FF MOV DX,EOI
0000:00AA EF OUT DX, AX
0000:00AB 5A POP DX ;RESTORE REGISTARS
0000:00AC 58 POP AX
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:00AD CF IRET

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

COMMAND

0000:OOAE DMAO:
0000:OOAE 50 PUSH AX SAVE REGISTARS, ETC
0000:OOAF 52 PUSH DX
0000:00B0 51 PUSH CX
0000:00B1 53 PUSH BX
0000:00B2 56 PUSH SI
0000:00B3 FF 36 5A 20 PUSH BFLAG
0000:00B7 C6 06 5A 20 00 MOV BFLAG,0 ASSUME IN BOUNDS
0000:OOBC 8A IE 40 20 MOV BL,RAC GET RELATIVE ADDRESS
0000:OOCO B7 00 MOV BH,0 STRIP UPPER NYBBLE
0000:00C2 2E 62 IE 48 05 BOUND BX,CS:CMDRG VALID COMMAND?
0000:00C7 F6 06 5A 20 01 TEST BFLAG,1 IN BOUND?
0000:OOCC 74 08 JZ DMA01 IF OK
0000:00CE 80 OE 08 20 20 OR FAUL1,32 SET COMMAND INVALID

0000:00D3 E9 8B 00 JMP DEXIT
0000:00D6 DMA01:
0000:00D6 81 26 08 20 DF FF AND WORD PTR FAUL1,0FFDFH CLEAR COMMAND INVALID

0000:00DC 2E 2B IE 48 05 SUB BX,CS:CMDRG SUBTRACT OFFSET
0000:00E1 03 DB ADD BX, BX TIMES 2
0000:00E3 2E 8B 87 4C 05 MOV AX,CS:CMDTBL[BX] GET NEW PROGRAM POINT

0000:00E8 FF EO JMP AX GO THERE

THE NEXT FIVE ROUTINES ARE THE COMMAND PROCESSING ENTRY POINTS

0000:00EA POSCMD:
0000:OOEA A1 41 20 MOV AX,CONL GET COMMANDED POSITION
OOOOiOOED 35 00 80 XOR AX,8000H FOR BOUND TEST
0000:00F0 2E 62 06 66 05 BOUND AX,CS:POSRG POSITION WITHIN RANGE?
0000:OOF5 35 00 80 XOR AX,8000H UNDO AFTER TEST
0000:00F8 F6 06 5A 20 01 TEST BFLAG,1
0000:00FD 74 07 JZ POSCMl IF IN RANGE
OOOOrOOFF 80 OE 08 20 80 OR FAUL1,128 SET OPERATOR FAULT
0000:0104 EB 5B JMP SHORT DEXIT
0000:0106 80 26 08 20 7F POSCMl: AND FAUL1,7FH RESET OPERATOR FAULT
0000:0108 A3 44 20 MOV COMTMP,AX SAVE COMMANDED POSITION HERE
0000:010E C6 06 55 20 01 MOV DRVRKQ,1 SET DRIVE REQUEST
0000:0113 C6 06 58 20 00 MOV DRVONE,0 CLEAR SECOND TRY FLAG
0000:0118 EB 47 JMP SHORT DEXIT

0000:011A RECMD:
0000:011A C6 06 52 20 01 MOV RESCMD,1 SET SOFT RESET REQUEST
0000:011F EB 40 JMP SHORT DEXIT

0000:0121 NAPCMD:
0000:0121 F6 06 41 20 01 TEST C0NL,1 TEST FOR SET / RESET
0000:0126 75 OC JNZ NAPCM1
0000:0128 C6 06 53 20 00 MOV NAPATV,0 IF CLEAR NAP

0000:0120 80 26 06 20 FE AND SYSTEM,OFEH
0000:0132 EB 20 JMP SHORT DEXIT

0000:0134 F6 06 53 20 01 NAPCM1: TEST NAPATV,1 ALREADY NAPPED?

0000:0139 75 26 JNZ DEXIT
0000:013B C6 06 54 20 01 MOV NAPREQ,1 SET NAP REQUEST
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0000:0140 EB IF JMP SHORT DEXIT

0000:0142 HANCHD:
0000:0142 F6 06 41 20 01 TEST C0NL,1 ;TEST FOR SET / RESET
0000:0147 75 OC JNZ MANCM1
0000:0149 C6 06 56 20 00 MOV MANOVR.O ;IF CLEAR OVER RIDE
0000:014E 80 26 06 20 F7 AND SYSTEM,0F7H
0000:0153 EB OC JMP SHORT DEXIT
0000:0155 C6 06 56 20 01 HAHCM1: MOV MANOVR.l ;SET MANUEL OVER-RIDE
0000:015A EB 05 JMP SHORT DEXIT

0000:015C C6 06 57 20 01 BDSCMD: MOV BDSRST,1 ;SET BDS3 SERVO RESET

0000:0161 BE 56 05 DEXIT: MOV SI,CS:OFFSET DSETUP ;RE-INITIALIZE DMA 0
0000:0164 BA CO FF MOV DX.DOSPL
0000:0167 B9 06 00 MOV CX,6
0000:016A 6F DSET: OUTSW
0000:016B 83 C2 02 ADD DX, 2
0000:0161 E2 FA LOOP DSET
0000:0170 B8 OA 00 MOV AX, 10 ;SPECIFIC EOI
0000:0173 BA 22 FF MOV DX,EOI
0000:0176 EF OOT DX, AX
0000:0177 8F 06 5A 20 POP BFLAG ;RESTORE REGISTARS, ETC
0000:017B 5E POP SI
0000:017C 5B POP BX
0000:017D 59 POP CX
0000:0178 5A POP DX
0000:017? 58 POP AX
0000:0180 CF IRET

1 THIS INTERRUPT ROUTINE LOADS THE ANALOG TO DIGITAL VALUJ

1 AFTER CONVERSION

0000:0181 INTO:
0000:0181 50 PUSH AX ;SAVE REGISTARS
0000:0182 52 PUSH DX
0000:0183 BA 91 01 MOV DX,ADL ;GET A/D VALUE
0000:0186 ED IN AX,DX
0000:0187 Cl E8 04 SHR AX, 4 ;PUT INTO POSITION
0000:018A 35 00 08 XOR AX,0800H ;TWOS COMPLEMENT
0000:018D A3 46 20 MOV ADVAL,AX ;STORE HERE
0000:0190 C6 06 59 20 01 MOV ADFLAG,1 ;SET ADFLAG
0000:0195 B8 OC 00 MOV AX, 12 ;SPECIFIC EOI
0000:0198 BA 22 FF MOV DX,EOI
0000.-019B EF OUT DX, AX
0000:019C 5A POP DX ;RESTORE REGISTARS
0000:019D 58 POP AX
0000:0198 CF IRET

0000:0198 THR1:
0000:0198 50 PUSH AX ;SAVE REGISTARS
0000:01A0 52 PUSH DX
0000:01A1 C6 06 5C 20 01 MOV T F L A G U ;SET TIMER 1 FLAG
0000:01A6 B8 08 00 MOV AX,8 ;SPECIFIC EOI
0000:01A9 BA 22 FF MOV DX,EOI
0000:01AC EF OUT DX, AX
OOOOrOlAD 5A POP DX ;RESTORE REGISTARS
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0000:01AE 58 POP AX
0000:01AF CF IRET

OOOOrOlBO TMR2:
0000:01B0 50 POSH AX
0000:0181 53 PUSH BX
0000:01B2 51 PUSH CX
0000:01B3 52 PUSH DX
0000:01B4 FF 36 5A 20 PUSH BFLAG
0000:01B8 C6 06 4F 20 19 MOV EXTTMR,25
0000:01BD F6 06 5F 20 01 TEST DRVATV,1
0000:01C2 75 06 JNZ GO
0000:01C4 E8 6D 03 CALL TMROFF
0000:01C7 E9 4D 02 JMP TMR2EX
0000:01CA F6 06 5E 20 01 GO: TEST DRVOFF,1
0000:01CF 74 03 JZ TMR21
0000:01D1 E9 E9 01 JMP OFFIT
0000:01D4 E4 81 TMR21: IN AL.P2PTB
0000:01D6 24 18 AND AL,18H
0000:01D8 34 10 XOR AL,10H
0000:0IDA 74 03 JZ TMR210
0000:01DC E9 15 02 JMP 0FFIT3
0000:01DF E8 CO 02 TMR210: CALL DSTOR
0000:01E2 BA 87 01 MOV DX,DISCR
0000:01E5 EC IN AL, DX
0000:01E6 F6 06 63 20 01 TEST LDIR,1
0000:01EB 74 07 JZ TMR21A
0000:01ED 24 OC AND AL,OCH
0000:01EF 74 OA JZ TMR22
0000:01F1 E9 C9 01 JMP OFFIT
0000:01F4 24 03 TMR21A: AND AL,3
0000:01F6 74 03 JZ TMR22
0000:01F8 E9 C2 01 JMP OFFIT
0000:01FB AO 62 20 TMR22: MOV AL,DIR
0000:01FE 3A 06 63 20 CMP AL,LDIR
0000:0202 74 08 JZ TMR22A
0000:0204 C6 06 60 20 06 MOV RAMPOS,6
0000:0209 E9 15 00 JMP VERGIT
0000:020C 80 3E 48 20 OA TMR22A: CMP BYTE PTR SPEED,10
0000:0211 75 03 JNZ TMR23
0000:0213 E9 15 02 JMP MOTION
0000:0216 8B IE 60 20 TMR23: MOV BX, RAMPOS
0000:021A 2E 8B 87 6E 05 MOV AX,CS:RAMPTL[BX]
0000:021F FF EO JMP AX

0000:0221 VERGIT:
0000:0221 8B IE 04 20 MOV BX,ERROR
0000:0225 C6 06 5A 20 00 MOV BFLAG,0
0000:022A 2E 62 IE 44 05 BOUND BX,CS:CLSETAB
0000:022F F6 06 5A 20 01 TEST BFLAG,1
0000:0234 75 35 JNZ VERGI1
0000:0236 E5 00 IN AX,P1PTA
0000:0238 50 PUSH AX
0000:0239 25 FF OF AND AX,0FFFH
0000:023C BB 04 00 MOV BX, 4
0000:023F F6 06 63 20 01 TEST LDIR,1
0000:0244 74 02 JZ VERGIO

;SAVE REGISTARS

;RESET TIMER

;G0 INTO SHUTDOWN?
;IF NOT SHUT DOWN 
;IF SHUT DOWN
;GET E-STOP, DRIVE LOCKOUT
;STRIP JUNK
;INVERT DRIVE LOCKOUT
; IF OK
;ELSE QUIT
;GET LATEST DATA
;POINT TO DISCRETES
;GET INFO
;TEST DIRECTION
;IF POSITIVE
;CCW LIMIT?

;IF IN CCW LIMIT 
;CW LIMIT?

;IF IN CW LIMIT 
;GET DIRECTION 
;EQUAL?
;IF EQUAL
;KILL ALL BUT CONVERGE 
;GOTO CONVERGE 
;MOTION ANALYSIS?
;IF NOT

;GET CURRENT RAMP 
;GET INDEX 
;G0 THERE

ARE WE CLOSE?
SET IN BOUNDS 
CLOSE?

IF NOT
FINAL RAMP TO STOP 
SAVE IT
JUST RAMP VALUE 
PREPARE TO DECREASE 
CHECK DIRECTION 
IF POSITIVE
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0000:0246 F7 DB NEG BX ;IF NEGATIVE
0000:0248 2B C3 VERGIO: SOB AX, BX
0000:024A 25 FF OF AND AX,OFFFH JUST RAMP VALOE
0000:024D 5B POP BX RESTORE
0000:0248 81 83 00 FO AND BX,OFOOOH JOST CONTROL
0000:0252 3D 00 00 CMP AX,0 DONE?
0000:0255 75 09 JN8 VERGIA NOT DONE
0000:0257 81 26 08 20 FF FD AND WORD PTR FAUL1,OFDFFH RESET DRIVE FAULT FLAG
0000:025D 89 94 01 JMP 0FFIT3 COMPLETE
0000:0260 OB C3 VERGIA: OR AX, BX MERGE
0000:0262 87 00 OOT P1PTA,AX SEND NEW RAMP
0000:0264 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:0267 88 OOT DX, AL NEW RAMP COMPLETE
0000:0268 89 AC 01 JMP TMR2EX

0000:026B VERGI1:
0000:026B AO 62 20 MOV AL,DIR CHECK FOR DIRECTION SWITCH
0000:0268 3A 06 63 20 CMP AL,LDIR
0000:0272 75 07 JNE VERGIB WE OVER SHOT
0000:0274 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:0277 88 OOT DX, AL OLD RAMP COMPLETE
0000:0278 89 9C 01 JMP TMR2EX IF NOT SWITCHED
0000:027B 85 00 VERGIB: IN AX,P1PTA FINAL RAMP TO STOP
0000:027D 50 POSH AX SAVE IT
0000:0278 25 FF OF AND AX,OFFFH JOST RAMP VALOE
0000:0281 BB 04 00 MOV BX, 4 PREPARE TO DECREASE
0000:0284 F6 06 63 20 01 TEST LDIH.l CHECK DIRECTION
0000:0289 74 02 JZ VERGIC IF POSITIVE
0000:028B F7 DB NEG BX IF NEGATIVE
0000:028D 2B C3 VERGIC: SOB AX,BX
0000:028F 25 FF OF AND AX,OFFFH JOST RAMP VALOE
0000:0292 5B POP BX RESTORE
0000:0293 81 83 00 FO AND BX,OFOOOH JOST CONTROL
0000:0297 50 POSH AX SAVE NEW RAMP
0000:0298 OB C3 OR AX,BX MERGE
0000:029A 87 00 OOT P1PTA,AX SEND NEW RAMP
0000:029C BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:029F 88 OOT DX,AL NEW RAMP COMPLETE
0000:02A0 58 POP AX RESTORE NEW RAMP
0000:0241 3D 00 00 CMP AX,0 DONE?
0000:02A4 74 03 JE VERGI2 DONE
0000:02A6 89 68 01 JMP TMR2EX

0000:02A9 VERGI2:
0000:02A9 F6 06 58 20 01 TEST DRVONE,1 ON SECOND TRY?
0000:02AE 75 1A JNZ VERGI3 IF SECOND TRY
0000:02B0 C6 06 58 20 01 MOV DRVONE,1 SET SECOND TRY FLAG
0000:02B5 C6 06 5F 20 00 MOV DRVATV,0 SET DRIVE TO NON ACTIVE
0000:02BA C6 06 55 20 01 MOV DRVREQ,1 RESTART COMMAND
0000:02BF 8B 18 00 20 MOV BX,POSCEC GET COMTMP = POSCEC
0000:02C3 89 18 44 20 MOV COMTMP,BX
0000:02C7 89 2A 01 JMP 0FFIT3 LEAVE
0000:02CA VERGI3:
0000:02CA 81 08 08 20 00 02 OR WORD PTR FA0L1,200H SET DRIVE FAOLT
0000:0200 89 21 01 JMP 0FFIT3 STOP

0000:0203 C6 06 5A 20 00 ZIPOP: MOV BFLAG,0 RESET BOUND FLAG
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0000:02D8 FE OE 48 20 DEC SPEED
0000:02DC 75 34 JNZ ZIPUP2
0000:02DE C6 06 48 20 14 MOV SPEED,20
0000:02E3 E5 00 IN AX,PIPTA
0000:02E5 50 PUSH AX
0000:02E6 25 FF OF AND AX.OFFFH
0000:02E9 BB 04 00 MOV BX, 4
0000:02EC F6 06 63 20 01 TEST LDIR,1
0000:02F1 74 02 JZ ZIPUP1
0000.02F3 F7 DB NEG BX
0000:02F5 03 C3 ZIPUP1: ADD AX,BX
0000:02F7 25 FF OF AND AX,OFFFH
0000:02FA Cl CO 04 ROL AX,4
0000:02FD 2E 62 06 6A 05 BOUND AX,CS:RAMPLM
0000:0302 Cl C8 04 ROR AX,4
0000:0305 5B POP BX
0000:0306 81 E3 00 FO AND BX,OFOOOH
0000:030A OB C3 OR AX, BX
0000:030C E7 00 OUT PIPTA,AX
0000:030E BA 96 01 MOV DX,LTCHDA
0000:0311 EE OUT DX, AL
0000:0312 F6 06 5A 20 01 ZIPUP2: TEST BFLAG,1
0000:0317 75 13 JNZ ZIPUP3
0000:0319 A1 02 20 MOV AX,POSD
0000:031C F6 06 63 20 01 TEST LDIR,1
0000:0321 75 11 JNZ ZIPUP4
0000:0323 3B 06 49 20 CMP AX,BREAK1
0000:0327 73 03 JNC ZIPUP3
0000:0329 E9 EB 00 JMP TMR2EX
0000:032C 80 06 60 20 02 ZIPUP3: ADD RAMPOS,2
0000:0331 E9 E3 00 JMP TMR2EX
0000:0334 3B 06 49 20 ZIPUP4: CMP AX,BREAK1
0000:0338 72 F2 JC ZIPUP3
0000:033A E9 DA 00 JMP TMR2EX

0000:033D MAINNY:
0000.-033D FE OE 48 20 DEC SPEED
0000:0341 75 05 JNZ MAINNO
0000:0343 C6 06 48 20 14 MOV SPEED,20
0000:0348 A1 02 20 MAINNO: MOV AX,POSD
0000:034B F6 06 63 20 01 TEST LDIR,1
0000:0350 75 OF JNZ MAINN2
0000:0352 3B 06 4B 20 CMP AX,BREAK2
0000:0356 73 02 JNC MAINN1
0000:0358 EB OD JMP SHORT MAINN3
0000:035A 80 06 60 20 02 MAINN1: ADD RAMPOS,2
0000:035F EB 06 JMP SHORT MAINN3
0000:0361 3B 06 4B 20 MAINN2: CMP AX,BREAK2
0000:0365 72 F3 JC MAINN1
0000:0367 BA 96 01 MAINN3: MOV DX.LTCHDA
0000:036A EE OUT DX, AL
0000:036B E9 A9 00 JMP TMR2EX

0000:036E FE OE 48 20 ZIPDWN: DEC SPEED
0000:0372 75 46 JNZ ZIPDN3
0000:0374 C6 06 48 20 14 MOV SPEED,20
0000:0379 E5 00 IN AX,PIPTA

IF NO CHANGE IN RAMP 
RESET SPEED 
GET CURRENT RAMP POINT 
SAVE IT
STRIP CONTROL NYBBLE 
DO NEXT RAMP STEP 
NEGATIVE?
IF POSITIVE 
REVESRE SIGN 
NEW RAMP
STRIP UPPER NYBBLE 
ROTATE FOR BOUND TEST

PUT BACK
GET OLD CONTROL BITS 
STRIP OLD RAMP 
MERGE
SEND NEW RAMP 
NOW LATCH D/A 
NEW RAMP COMPLETE 
OUT OF BOUNDS?
IF OUT
CURRENT POSITION 
CHECK DIRECTION 
IF NEGATIVE 
RAMP INTO MAIN?
GO INTO MAIN 
NOPE
GO INTO MAIN 
NOW LEAVE 
RAMP INTO MAIN?
GO INTO MAIN 
NOPE

FOR MOTION ANALYSIS 
RESET SPEED 
CURRENT POSITION 
CHECK DIRECTION 
IF NEGATIVE 
MAIN INTO RAMP DOWN? 
GO INTO RAMP DOWN 
NOPE
SET RAMP DOWN 
NOW LEAVE
MAIN INTO RAMP DOWN? 
GO INTO RAMP DOWN 
NOW LATCH D/A 
OLD RAMP COMPLETE 
DONE

IF NO CHANGE IN RAMP
RESET SPEED
GET CURRENT RAMP POINT
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614 0000:037B 50 POSH AX SAVE IT

615 0000:037C 25 FF OF AND AX,OFFFH STRIP CONTROL NYBBLE

616 0000:037F BB 04 00 MOV BX, 4 DO NEXT RAMP STEP
617 0000:0382 F6 06 63 20 01 TEST LDIR,1 NEGATIVE?

618 0000:0387 74 02 JZ ZIPDNl IF POSITIVE

619 0000:0389 F7 DB NEG BX REVESRE SIGN

620 0000:038B 2B C3 ZIPDNl: SOB AX, BX NEW RAMP

621 0000:038D 25 FF OF AND AX,OFFFH STRIP OPPER NYBBLE

622 0000:0390 5B POP BX GET OLD CONTROL BITS

623 0000:0391 74 15 JZ ZIPDN2 IF ZERO

624 0000:0393 81 E3 00 FO AND BX,OFOOOH STRIP OLD RAMP

625 0000:0397 OB C3 08 AX, BX MERGE

626 0000:0399 E7 00 OOT P1PTA,AX SEND NEW RAMP

627 0000:039B BA 96 01 MOV DX,LTCHDA NOW LATCH D/A

628 0000:039E EE OOT DX, AL NEW RAMP COMPLETE

629 0000:039F F6 06 63 20 01 TEST LDIR.l CHECK DIRECTION

630 0000:03A4 74 02 JZ ZIPDN2 IF POSITIVE

631 0000:03A6 F7 D8 NEG AX INVERT FOR CHECK

632 0000:03A8 25 FF OF ZIPDN2: AND AX,OFFFH CORRENT RAMP

633 0000:03AB 3D 1C 00 CMP AX,CONRAM RAMP INTO CONVERGE?

634 0000:03AE 73 67 JNC TMR2EX NOPE

635 0000-.03B0 C6 06 48 20 01 MOV SPEED,1 RESET SPEED

636 0000:03B5 80 06 60 20 02 ADD RAMPOS,2 KILL RAMP DOWN

637 0000:03BA E9 5A 00 ZIPDN3: JMP TMR2EX NOW LEAVE

638
639 0000:03BD E5 00 OFFIT: IN AX,P1PTA GET CORRENT RAMP POINT

640 0000:03BF FE OE 48 20 DEC SPEED

641 0000:03C3 75 27 JNZ 0FFIT2 IF NO CHANGE IN RAMP

642 0000:03C5 C6 06 48 20 14 MOV SPEED,20 RESET SPEED

643 0000:03CA 50 POSH AX SAVE IT

6^4 0000:03CB 25 FF OF AND AX,OFFFH STRIP CONTROL NYBBLE

645 0000:03CE BB 04 00 MOV BX, 4 DO NEXT RAMP STEP

646 0000:0301 F6 06 63 20 01 TEST LDIR.l NEGATIVE?
647 0000:03D6 74 02 JZ OFFITl IF POSITIVE

648 0000:03D8 F7 DB NEG BX REVESRE SIGN

649 0000:03DA 2B C3 OFFITl: SOB AX,BX NEW RAMP

650 0000:03DC 25 FF OF AND AX,OFFFH STRIP OPPER NYBBLE

651 0000:03DF 5B POP BX GET OLD CONTROL BITS

652 0000:03E0 81 E3 00 FO AND BX,OFOOOH STRIP OLD RAMP

653 0000:03E4 OB C3 OR AX, BX MERGE

654 0000:03E6 E7 00 OOT P1PTA,AX SEND NEW RAMP

655 0000:03E8 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A

656 0000:03EB EE OOT DX,AL NEW RAMP COMPLETE
657 0000:03EC 25 FF OF 0FFIT2: AND AX,OFFFH CORRENT RAMP

658 0000:03EF 3D 00 00 CMP AX,0 GOT TO 0?

659 0000:03F2 75 23 JNE TMR2EX NOPE

660 0000:03F4 E8 3D 01 0FFIT3: CALL TMROFF KILL TIMER

661 0000:03F7 B8 00 CO MOV AX,OCOOOH KILL DRIVE
662 0000:03FA E7 00 OOT P1PTA,AX
663 0000:03FC B8 08 00 MOV AX,8 SPECIFIC EOI
664 0000:03FF BA 22 FF MOV DX.EOI
665 0000:0402 EF OOT DX, AX
666 0000:0403 E8 EA 00 CALL BRKOFF KILL BRAKE
667 0000:0406 C6 06 5F 20 00 MOV DRVATV,0 KILL DRIVE ACTIVE FLAG
668 OOOO:040B C6 06 5E 20 00 MOV DRVOFF,0 KILL DRIVE OFF FLAG
669 0000:0410 E5 80 IN AX,P2PTA
670 0000:0412 25 97 FF AND AX,0FF97H ;KILL SPECIFIC LIGHTS
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0000:0415 E7 80 OOT
0000:0417 B8 08 00 THR2EX: MOV
0000:041A BA 22 FF MOV
0000:041D EF OOT
0000:041E B8 03 00 MOV
0000:0421 EF OOT
0000:0422 8F 06 5A 20 POP
0000:0426 5A POP
0000:0427 59 POP
0000:0428 5B POP
0000:0429 58 POP
0000:042A CF IRET

0000:042B MOTION:
0000:042B FB STI
0000:042C E5 80 IN
0000.042E 25 F8 FF AND
0000:0431 OD 01 00 OR
0000:0434 E7 80 OOT
0000:0436 BA 94 01 MOV
0000:0439 EE OOT
0000:043A C6 06 59 20 00 MOV
0000:043F FE OE 48 20 DEC
0000:0443 BA 97 01 MOV
0000:0446 ED IN
0000:0447 F7 DO NOT
0000:0449 A3 OA 20 MOV
0000:044C 25 FD FD AND
0000:044F 74 08 JZ
0000:0451 C6 06 5E 20 01 MOV
0000:0456 E9 BE FF JMP
0000:0459 M0TI01:
0000:0459 8B IE 02 20 MOV
0000:045D A1 4D 20 MOV
0000:0460 89 IE 4D 20 MOV
0000:0464 2B D8 SOB
0000:0466 79 02 JNS
0000:0468 F7 DB NEG
0000:046A 8B 16 28 20 M0TI02: MOV
0000:046E 81 14 MOV
0000:0470 F6 06 59 20 01 MOTI03: TEST
0000:0475 74 F9 JZ
0000:0477 A1 46 20 MOV
0000:047A F6 C4 08 TEST
0000:047D 74 02 JZ
0000:047F F7 D8 NEG
0000:0481 25 FF OF M0TI04: AND
0000:0484 F6 FI DIV
0000:0486 B4 00 MOV
0000:0488 A3 28 20 MOV
0000:0488 03 C2 ADD
0000:048D 83 C3 04 ADD
0000:0490 3B C3 CMP
0000:0492 7E OB JLE
0000:0494 C6 06 5E 20 01 MOV
0000:0499 81 OE 08 20 00 04 OR
0000:049F E9 75 FF M0TI05: JMP

P2PTA,AX
AX,8 
DX,EOI 
DX, AX

SPECIFIC EOI

AX,3 
DX, AX 
BFLAG

AGAIN

DX
CX
BX
AX

RESTORE REGISTARS 

ENABLE INTERRUPTS
AX.P2PTA GET PORT 2
AX,0FFF8H STRIP OLD A/D REQ
AX, 1
P2PTA,AX

REQUEST VELOCITY

DX,STCNV 
DX, AL

START CONVERSION

ADFLAG,0 RESET FLAG
SPEED OPDATE SPEED
DX,BDERL1
AX,DX

GET SERVO AMP FAULTS

AX COMPLEMENT THEM
FA0L2,AX SAVE IT
AX,OFDFDH IGNORE FOLDBACI
M0TI01 ANY PROBLEMS?
DRVOFF,1 
TMR2EX

YES, SO KILL DRIVE

BX,POSD GET CORRENT POSITION
AX,POSDOD GET OLD POSITION
POSDOD,BX CORRENT = OLD
BX, AX GET DIFFERENCE
M0TI02 IF POSITIVE
BX MAKE POSITIVE
DX,VEL1 GET PREVIOOS VELOCITY
CL,20 PRELOAD DIVIDE VALUE
ADFLAG,1 ANALOG READY?
MOTI03 IF NOT
AX,ADVAL GET CURRENT VELOCITY
AH,8 MINUS?
M0TI04 IF MINUS
AX MAKE POSITIVE
AX,OFFFH STRIP UNWANTED BITS
CL DIVIDE BY 20
AH,0 KILL REMAINDER
VEL1,AX CURRENT - PREVIOUS
AX, DX ADD IN PREVIOUS VELOCITY
BX, 4 4 COUNT SLOP
AX,BX OK MOTION?
M0TI05 
DRVOFF,1

IF OK

WORD PTR FADL1,1024 
TMR2EX

SET MOTION FAULT
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0000:04A2 DSTOR:
0000:04A2 32 CO XOR AL, AL
0000:04A4 BA 80 01 MOV DX,APEXRQ ;GET APEX DATA
0000:04A7 EE OOT DX, AL
0000:04A8 83 C2 02 ADD DX, 2 POINT TO APEXRS
0000:04AB B9 OC 00 MOV CX, 12 ;12 TRIALS
0000:04AE DST0R1:
0000:04AE EC IN AL, DX SEE IF DATA READY
0000:04AF 24 CO AND AL,OCOH STRIP DATA
0000:04B1 3C 80 CMP AL,80H LOOK FOR PATTERN
0000:04B3 74 OA JZ DST0R2 IF READY
0000:04B5 E2 F7 LOOP DST0R1 IF NOT
0000:04B7 80 OE 08 20 01 OR FA0L1,1 SET APEX DEAD
0000:04BC E9 30 00 JMP DST0R3 SKIP APEX GATHERING
0000:04BF DST0R2:
0000:04BF 80 26 08 20 FE AND FAUL1,OFEH SET APEX OK
0000:04C4 4A DEC DX
0000:04C5 ED IN AX, DX GET POSITION
0000:04C6 8B D8 MOV BX, AX POT INTO BX
0000:04C8 Cl E3 02 SHL BX,2 GET RID OF RESPONSE BITS
0000:04CB 83 C2 02 ADD DX,2 POINT TO NEXT SECTION
0000:04CE ED IN AX, DX GET NEXT INFO
0000:04CF CO C4 02 ROL AH,2 GET FINAL POSITION
0000:04D2 80 E4 03 AND AH, 03 PREPARE TO MERGE
0000:04D5 OA DC OR BL, AH MERGE BITS
0000:0407 89 IE 02 20 MOV POSD,BX SAVE POSITION
0000:04DB A1 00 20 MOV AX,POSCEC
0000:04DE 2B C3 SOB AX, BX GET ERROR
0000:04E0 C6 06 62 20 00 MOV DIR,0 ASSOME POSITIVE
0000.-04E5 73 05 JNC DST02A IF POSITIVE
0000:04E7 C6 06 62 20 01 MOV DIR, 1 SET NEGATIVE
0000:04EC A3 04 20 DST02A: MOV ERROR,AX STORE IT HERE
0000:04EF C3 DST0R3: RET

0000:04F0 BRKOFF:
0000:04F0 E5 00 IN AX,PIPTA GET CONTROL PORT
0000:04F2 25 FF BF AND AX,OBFFFH ENGAGE THE BRAKE
0000:04F5 E7 00 OOT PIPTA,AX DO IT
0000:04F7 C6 06 5C 20 00 MOV TFLAG1,0 SET TIMER FLAG = OK
0000:04FC E8 26 00 CALL SEC1 1 SEC
0000:04FF E8 AO FF BRKOFl: CALL DSTOR GET OPDATE
0000:0502 BA 87 01 MOV DX,DISCR POINT TO BRAKE DISCRETES
0000:0505 EC IN AL,DX GET INFO
0000:0506 A8 10 TEST AL, 16 BRAKE FREE?
0000:0508 74 12 JZ BRK0F2 IF FREE CONTINOE
0000:050A F6 06 5C 20 01 TEST TFLAG1,1 TIMED OOT?
0000:050F 74 EE JZ BRKOFl IF NOT
0000:0511 81 OE 08 20 00 01 OR WORD PTR FA0L1,256 SET BRAKE FAOLT
0000:0517 EA 00 00 00 00 JMP FAR RSCMD RESET COMMAND
0000:051C BRK0F2:
0000:051C 81 26 08 20 FF FE AND WORD PTR FAOLMFEFFH ;CLEAR BRAKE FAOLT
0000:0522 E9 OF 00 JMP TMROFF ;STOP TIMER

0000:0525
0000:0525 BA 5E FF

SEC1:

MOV DX,T1M0DE ;ENABLE TIMER1 FIRST
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0000:0528 B8 09 EO MOV AX.0E009H
0000:052B EF OUT DX, AX
0000:052C BA 66 FF MOV DX,T2M0DE
0000:052F B8 01 CO MOV AX.0C001H
0000:0532 EF OUT DX, AX
0000:0533 C3 RET

0000:0534 TMROFF:
0000:0534 BE 76 05 MOV SI,OFFSET CS:TSETUP
0000:0537 BA 50 FF MOV DX,T0C0UT
0000:053A B9 OC 00 MOV CX, 12
0000:053D 6F TSET: OUTSW
0000:053E 83 C2 02 ADD DX, 2
0000:0541 E2 FA LOOP TSET
0000:0543 C3 RET
0000:0544

TABLE SECTION FOR BOUND

0000:0544 CLSETAB
0000:0544 FCFF .WORD OFFFCH
0000:0546 0400 .WORD 00004H

0000:0548 CMDRG:
0000:0548 3000 .WORD 48
0000:054A 3400 .WORD 52

0000:054C CMDTBL:
0000:054C EAOO .WORD POSCMD
0000.-054E 2101 .WORD NAPCMD
0000:0550 4201 .WORD MANCMD
0000:0552 5C01 .WORD BDSCMD
0000:0554 1A01 .WORD RECMD

0000:0556 DSETUP:
0000:0556 8B01 .WORD RELADD
0000:0558 0000 .WORD 0
0000:055A 4020 .WORD RAC
0000:055C 0000 .WORD 0
0000:055E 0400 .WORD 4
0000:0560 66A7 .WORD DOVAL

0000:0562 MONRG:
0000:0562 3000 .WORD 48
0000:0564 4F00 .WORD 79

0000:0566 POSRG:
0000:0566 008A .WORD LOW
0000:0568 0072 .WORD HIGH

0000:056A RAMPLM:
0000:056A OOBA .WORD OBAOOH
0000:056C 0046 .WORD 04600H

0000:0568 D302 RAMPTL: .WORD ZIPOP
0000:0570 3D03 .WORD MAINNY
0000:0572 6E03 .WORD ZIPDWN
0000:0574 2102 .WORD VERGIT

;HOW TIMER2

;POINT TO TABLE 
;POINT TO SOURCE POINTER

;4 COUNTS BEFORE WE HOVE

;SOFTWARE LIMITS

;RAMP LIMITS 

;RAMP ENTRY
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0000:0576
0000:0576 0000

TSETOP:
.WORD

0000:0578 0000 .WORD
0000:057A 0000 .WORD
0000:057C 0040 .WORD
0000:0578 0000 TSETl: .WORD
0000:0580 D007 .WORD
0000:0582 0000 .WORD
0000:0584 0040 .WORD
0000:0586 0000 .WORD
0000:0588 B202 .WORD
0000:058A 0000 .WORD
0000:058C 0040 .WORD

0000:0588 END

TIMER 0 IS HOT USED 

1 SEC DELAY

TIMER 1 IS READY TO GO

552uS TIMER

TIMER 2 IS READY ALSO

0
0
0
16384
0
2000
0
16384
0
690
0
16384

Lines Assesbled : 857 Asseably Errors : 0
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2500 A.D. 80186 Cross Assenbler - Version 4.OOg

Input Filenane : RE.asm 
Output Filenane : RE.obj

; ROTATION AXIS FOR VLBA ANTENNAS 
; WRITTEN BY: WAYNE H. KOSKI 
; LAST REVISION: DECEMBER 01, 1989

; THINGS TO DO AND GENERAL NOTES:

; 1. THIS SECTION OF CODE WILL BE THE MAIN RUNNING
; ROUTINES AND SHALL EXCLUDE THE INTERRUPT ROUTINES
; WHICH SHALL BE IN THE OTHER EPROM.
; 2. ROTATION AXIS SHOULD LOOK SIMULAR TO FOCUS AT
; PRESENT.
; 3. THIS VERSION UPDATES TO THE NEW F/R CONTROLLER MODULE.

0000:0000
ASSUME CS:CODE, DS:DSEG

.OUTPUT 2500AD 

.OPTIONS H

80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE

80188 INTERRUPT CONTROL / STATUS REGISTARS

0000:FF22 EOI: .EQUAL 0FF22H END OF INTERRUPT REGISTAR
0000:FF24 POLL: .EQUAL 0FF24H INTERRUPT POLL REGISTAR
0000:FF26 POLLS: .EQUAL 0FF26H INTERRUPT POLL STATUS REGISTAR
0000:FF28 MASK: .EQUAL 0FF28H INTERRUPT MASK REGISTAR
0000:FF2A PMASK: .EQUAL 0FF2AH INTERRUPT PRIORITY MASK REGISTAR
0000:FF2C ISR: .EQUAL 0FF2CH INTERRUPT IN SERVICE REGISTAR
0000:FF2E IRR: .EQUAL 0FF2EH INTERRUPT REQUEST REGISTAR
0000:FF30 ICSR: .EQUAL 0FF30H INTERRUPT CONTROL STATUS REGISTAR
0000:FF32 ITCR: .EQUAL 0FF32H INTERRUPT TIMER CONTROL REGISTAR
0000:FF34 IDOCR: .EQUAL 0FF34H INTERRUPT DMA 0 CONTROL REGISTAR
0000:FF36 ID1CR: .EQUAL 0FF36H INTERRUPT DMA 1 CONTROL REGISTAR
0000:FF38 INTOCR: .EQUAL 0FF38H INT 0 CONTROL REGISTAR
000Q:FF3A INT1CR: .EQUAL 0FF3AH INT 1 CONTROL REGISTAR
0000:FF3C INT2CR: .EQUAL 0FF3CH INT 2 CONTROL REGISTAR
0000:FF3E INT3CR: .EQUAL 0FF3EH INT 3 CONTROL REGISTAR
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80188 TIMER CONTROL REGISTARS

0000:FF50 TOCOUT .EQUAL 0FF50H TIMER 0 COUNT REGISTAR
0000:FF52 TOMAXA .EQUAL 0FF52H TIMER 0 MAXIMUM COUNT A REGISTAR
0000:FF54 TOMAXB .EQUAL 0FF54H TIMER 0 MAXIMUM COUNT B REGISTAR
0000:FF56 TOMODE .EQUAL 0FF56H TIMER 0 MODE REGISTAR
0000:FF58 T1C0UT .EQUAL 0FF58H TIMER 1 COUNT REGISTAR
0000:FF5A T1MAXA .EQUAL 0FF5AH TIMER 1 MAXIMUM COUNT A REGISTAR
0000:FF5C T1MAXB .EQUAL 0FF5CH TIMER 1 MAXIMUM COUNT B REGISTAR
0000:FF5E T1M0DE .EQUAL 0FF5EH TIMER 1 MODE REGISTAR
0000:FF60 T2C0UT .EQUAL 0FF60H TIMER 2 COUNT REGISTAR
0000:FF62 T2MAXA .EQUAL 0FF62H TIMER 2 MAXIMUM COUNT A REGISTAR
0000:FF66 T2M0DE .EQUAL 0FF66H TIMER 2 MODE REGISTAR

80188 CHIP SELECT CONTROL REGISTARS

0000:FFAQ UMCS: .EQUAL OFFAOH

0000:FFA2 LMCS: .EQUAL 0FFA2H

0000:FFA4 PACS: .EQUAL 0FFA4H

0000:FFA6 MMCS: .EQUAL 0FFA6H

0000:FFA8 MPCS: .EQUAL 0FFA8H

80188 INTERNAL OPPER 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

0000:FFCO DOSPL .EQUAL OFFCOH
0000:FFC2 DOSPM .EQUAL 0FFC2H
0000:FFC4 DODPL .EQUAL 0FFC4H
0000:FFC6 DODPM .EQUAL 0FFC6H
0000:FFC8 DOTC: .EQUAL 0FFC8H
0000:FFCA D0M0D1I: .EQUAL OFFCAH
0000:FFD0 D1SPL .EQUAL OFFDOH
0000:FFD2 D1SPM .EQUAL 0FFD2H
0000:FFD4 D1DPL .EQUAL 0FFD4H
0000:FFD6 D1DPM .EQUAL 0FFD6H
0000:FFD8 D1TC: .EQUAL 0FFD8H
0000:FFDA DIMODE: .EQUAL 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 
DMA 0 MODE REGISTAR 
DMA 1 SOURCE 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/O RELOCATION REGISTAR 

OOOOiFFFE RELOC: .EQUAL OFFFEH ;I/0 RELOCATION REGISTAR

80188 INITIAL VALUES FOR INTERNAL REGISTARS

0000:007D LMBS: .EQUAL 007DH ;LOWER MEMORY BLOCK SIZE - 2K
0000:81BD MMBS: .EQUAL 81BDH ;MIDDLE MEMORY BLOCK SIZE = 8K
0000:03FD MMST: .EQUAL 03FDH ;MIDDLE MEMORY START POSITION
0000:003D PST: .EQUAL 003DH ;PERIPHERAL START ADDRESS - 0
0000:FFBD UMBS: .EQUAL OFFBDH ;UPPER MEMORY BLOCK SIZE = 2K
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0000:0000

0000:2000

0000:2000
0000:2002
0000:2004

EXTERNAL PORTS FOR CONTROLLING THE ROTATION AXIS

0000:0000 PIPTA: .EQUAL 0 PROM 1 PORT A
0000:0001 PIPTB: .EQUAL 1 PROM 1 PORT B
0000:0002 P1PTAD .EQUAL 2 PROM 1 PORT A DIRECTION
0000:0003 P1PTBD .EQUAL 3 PROM 1 PORT B DIRECTION
0000:0080 P2PTA: .EQUAL 128 PROM 2 PORT A
0000:0081 P2PTB: .EQUAL 129 PROM 2 PORT B
0000:0082 P2PTAD .EQUAL 130 PROM 2 PORT A DIRECTION
0000:0083 P2PTBD .EQUAL 131 PROM 2 PORT B DIRECTION
0000:0100 RAMTC: .EQUAL 256 RAM TIMER AND CONTROL
0000:0101 RAMPTA .EQUAL 257 RAM PORT A
0000:0102 RAMPTB .EQUAL 258 RAM PORT B
0000:0103 RAMPTC .EQUAL 259 RAM PORT C
0000:0104 RAMTLO .EQUAL 260 RAM TIMER LOW
0000:0105 RAMTHI .EQUAL 261 RAM TIMER HIGH
0000:0180 APEXRQ .EQUAL 384 APEX REQ
0000:0182 APEXRS .EQUAL 386 APEX RESPONSE
0000:0182 POSM .EQUAL 386 POSITION MSB
0000:0181 POSL .EQUAL 385 POSITION LSB
0000:0184 VELM .EQUAL 388 VELOCITY MSB
0000:0183 VELL .EQUAL 387 VELOCITY LSB
0000:0186 ANAH .EQUAL 390 ANALOGS MSB
0000:0185 ANAL .EQUAL 389 ANALOGS LSB
0000:0187 DISCR: .EQUAL 391 FOC DISCRETES
0000:018B RELADD .EQUAL 395 GET RELATIVE ADDRESS
0000:018C COMML: .EQUAL 396 CONTROL VALUE LSB
0000:018D COMMM: .EQUAL 397 CONTROL VALUE MSB
0000:018E DEVACK .EQUAL 398 DEVICE ACKNOWLEDGE
0000:018F MONL .EQUAL 399 MONITOR DATA MSB
0000:0190 MONM .EQUAL 400 MONITOR DATA LSB
0000:0191 ADL: .EQUAL 401 READ A/D LSB
0000:0192 ADH: .EQUAL 402 READ A/D MSB
0000:0193 SEMCT: .EQUAL 403 SELECT MOTOR CURRENT/TORQUE
0000:0194 STCNV: .EQUAL 404 START A/D CONVERT
0000:0195 MODES# .EQUAL 405 READ MODE SWITCH
0000:0196 LTCHDA .EQUAL 406 LATCH DRIVE D/A
0000:0197 BDERL1 .EQUAL 407 BDS3 ERROR LSB 11
0000:0198 BDERM1 .EQUAL 408 BDS3 ERROR MSB SI

DSEG:

MEMST:

SEGMENT 

DATA STORAGE 

ORG 2000H 

.EQUAL $ 

MONITOR STORAGE

POSCEC: .BLKB 2 
POSD: .BLKB 2 
ERROR: .BLKB 2

POSITION COMMAND ECHO 
CURRENT POSITION DATA 
POSCEC-POSD



158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
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 Page 4

0000:2006 SYSTEM: .BLKB 2
0000:2008 FAUL1: .BLKB 2
0000:200A FAUL2: .BLKB 2
0000:200C ANAFL: .BLKB 2

0000:200E ANADT: .EQUAL $

0000:200E GND1: .BLKB 2
0000:2010 GND2: .BLKB 2
0000:2012 GND3: .BLKB 2
0000:2014 VEL: .BLKB 2
0000:2016 V15P: .BLKB 2
0000:2018 V15N: .BLKB 2
0000:201A V5: .BLKB 2
0000:201C V10P: .BLKB 2
0000:201E MTEMP1: .BLKB 2
0000:2020 V10N: .BLKB 2
0000:2022 MTEMP2: .BLKB 2
0000:2024 BTEMP: .BLKB 2

0000:2026 SERVER: .BLKB 2
0000:2028 VEL1: .BLKB 2
0000:202A 122 .BLKB 2
0000:202C X23 .BLKB 2
0000:202E X24 .BLKB 2
0000:2030 X25 .BLKB 2
0000:2032 X26 .BLKB 2
0000:2034 X27 .BLKB 2
0000:2036 X28 .BLKB 2
0000:2038 X29 .BLKB 2
0000:203A X30 .BLKB 2
0000:203C X31 .BLKB 2
0000:2038 X32 .BLKB 2

> TEMPORARY STORAGE

0000:2040 RAC: .BLKB 1
0000:2041 CONL: .BLKB 1
0000:2042 CONM: .BLKB 1
0000:2043 ACKF: .BLKB 1
0000:2044 COMTMP .BLKB 2
0000:2046 ADVAL: .BLKB 2
0000:2048 SPEED: .BLKB 1
0000:2049 BREAK1 .BLKB 2
0000:204B BREAK2 .BLKB 2
0000:204D POSDOD .BLKB 2
0000:204F EXTTMR .BLKB 1
0000:2050 RANDOM .BLKB

FLAGS

2

0000:2052 FLAGST: .EQUAL $

0000:2052 RESCMD .BLKB 1
0000:2053 NAPATV .BLKB 1
0000:2054 NAPREQ .BLKB 1

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

;ANALOG STORAGE IS HERE

;GND
;GND
;GND
;ROTATION VELOCITY 
;+15V/2 
;-15V/2 
;+5V 
;+10V
;MOUNT TEMP 1
; - 10V
;MOUNT TEMP 2 
;BIN TEMP

;SERIAL/VERSION

RELATIVE CONTROL ADDRESS 
CONTROL VALUE LSB 
CONTROL VALUE MSB 
ACKNOWLEDGE FLAG 
TEMPORARY COMMAND STORAGE 
A/D TEMPORARY STORAGE 
RAMP LEVEL 
RAMP UP BREAK POINT 
RAMP DOWN BREAK POINT 
OLD POSITION 
EXTERNAL TROUBLE TIMER 
RANDOM NUMBER STORAGE
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0000:2055 DRVREQ .BLKB
0000:2056 MANOVR .BLKB
0000:2057 BDSRST .BLKB
0000:2058 DRVONE .BLKB
0000:2059 ADFLAG .BLKB
0000:205A BFLAG: .BLKB
0000:205B TFLAGO .BLKB
0000:205C TFLAG1 .BLKB
0000:205D TFLAG2 .BLKB
0000:205E DRVOFF .BLKB
0000:205F DRVATV .BLKB
0000:2060 RAMPOS .BLKB
0000:2062 DIR: .BLKB
0000:2063 LDIR: .BLKB

0000:0012 ENDFLG .EQUAL

ENDS

PROGRAM EQUATES

0000:2100 STCK: .EQUAL 2100H STACK LOCATION
0000:A766 DOVAL: .EQUAL 0A766H DMA 0 CONTROL VALUE
0000:00E8 MASKV: .EQUAL 00E8H DMA 0, INTO, TIMER ENABLE
0000:0A00 LOW: .EQUAL OOAOOH LOW VALUE
0000:F200 HIGH: .EQUAL 0F200H HIGH VALUE
0000:0004 CONRAM: .EQUAL 4 STARTING RAMP VALUE

GLOBAL LIST

GLOBAL INITAL, RSCMD
EXTERNAL DSETUP:WORD, TSETUP:WORD, TSET1:W0RD

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

FF80:0000 ORG 0FF80:0000H

FF80:0000 INITAL:
FF80:0000 BC 00 21 MOV SP,STCK ;SET STACK POINTER

; LETS INITIALIZE MORE 80188 CHIP SELECT LOGIC

FF80:0003 BA A2 FF MOV DX,LMCS ;SET UP LOWER MEMORY BLOCK
FF80:0006 B8 7D 00 MOV AX,LMBS ;T0 2K
FF80:0009 EF OUT DX, AX
FF80:OOOA BA A8 FF MOV DX.MPCS ;NOW SET MIDDLE MEMORY BLOCK TO
FF80:000D B8 BD 81 MOV AX,MMBS ;2K AND I/O MAPPED PCS LINES
FF80:0010 EF OUT DX, AX
FF80:0011 BA A6 FF MOV DX.MMCS ;SET MIDDLE MEMORY TO START AT
FF80:0014 B8 FD 03 MOV AX,MMST ;8K
FF80:0017 EF OUT DX, AX
FF80:0018 BA A4 FF MOV DX,PACS ;SET UP THE PERIPHERAL ADDRESS
FF80:001B B8 3D 00 MOV AX,PST ;T0 START AT 0
FF80:001E EF OUT DX, AX
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; LETS INITIALIZE PORTS AND PORT VALUES

FF80:001F B8 FF FF MOV AX,OFFFFH ;EPROM 1 PORT A, B - OUTPUT
FF80:0022 E7 02 OUT P1PTAD,AX
FF80:0024 B8 FF 07 MOV AX,07FFH ;UPPER NYBBLE = INPUT
FF80:0027 E7 82 OUT P2PTAD,AX
FF80:0029 BA 00 01 MOV DX,RAMTC NOW DO RAM'S I/O
FF80:002C EE OUT DX, AL SET TO OUTPUT
FF80:002D 33 CO XOR AX,AX CLEAR ACC
FF80:002F E7 00 OUT PIPTA,AX CLEAR EPROM 1 PORTS A AND B
FF80:0031 E7 80 OUT P2PTA,AX CLEAR EPROM 2 PORTS A AND B
FF80:0033 42 INC DX POINT TO RAM PORT A
FF80:0034 EF OUT DX, AX CLEAR RAM PORTS A AND B
FF80:0035 42 INC DX
FF80:0036 EF OUT DX, AX ;CLEAR PORT C TOO
FF80:0037 BA 93 01 HOV DX,SEMCT CLEAR LIGHTS
FF80:003A EE OUT DX, AL

; NOW LETS SET UP THE DMA 0 CHANNEL

FF80:003B BB 00 00 MOV SI,OFFSET DSETUP POINT TO TABLE
FF80:003K BA CO FF MOV DX,DOSPL ;SET UP SOURCE POINTER
FF80:0041 B9 06 00 MOV CX, 6
FF80:0044 6F DSET: OUTSW
FF80:0045 83 C2 02 ADD DX, 2
FF80:0048 E2 FA LOOP DSET

; NOW LETS INITIALIZE THE TIMERS

FF80:004A E8 IF 06 CALL TMROFF

; NOW LETS ZERO MEMORY

FF80.-004D 32 CO XOR AL,AL
FF80:004F B9 00 01 MOV CX,256 ;256 LOCATIONS
FF80:0052 BF 00 20 MOV DI,OFFSET MEMST ;START OF INDEX
FF80:0055 F3 AA REP STOS BYTE PTR MEMST

; NOW LETS TURN ON THE INTERRUPTS

FF80:0057 BA 28 FF MOV DX,MASK ;LETS TURN ON DMA, INTO, TIMER
FF80:005A B8 E8 00 MOV AX,MASKV ;INTERRUPTS
FF80:005D EF OUT DX, AX
FF80:005E BA 38 FF MOV DX,IHTOCK ;SET INTO PRIORITY
FF80:0061 B8 00 00 MOV AX, 0 ;HIGHEST PRIORITY
FF80:0064 EF OUT DX, AX
FF80:0065 FB STI

; LETS RESET THE BDS3 SERVO AMPLIFIERS

FF80:0066 E8 72 05 CALL BDS3RS ;INITIATE RESET
FF80:0069

; LETS JUST WAIT FOR THREE SECONDS FOR THINGS TO SETTLE

FF80:0069 B9 03 00 MOV CX,3 ;THREE SECONDS TOTAL
FF80:006C E8 DC 05 CALL DELAY
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HOW LETS WAIT FOR THE THREE PHASE

FF80:006F PHASE:
FF80:006F B8 00 80 MOV AX,8000H ;TURN ON 3 PHASE
FF80:0072 E7 00 OUT P1PTA,AX
FF80:0074 B9 03 00 MOV CX,3 ;THREE SECONDS TOTAL
FF80:0077 C6 06 5C 20 00 PH301: MOV TFLAG1,0 ;SET TIMER FLAG = OK
FF80:007C BA 97 01 MOV DX.BDERL1 ;GET BDS3 INFO
FF80:007F ED PH302: IH AX, DX
FF80:0080 F7 DO HOT AX ;INVERT
FF80:0082 25 01 01 AND AX,0101H ;TEST FOR BUS FAULTS
FF80:0085 74 OF JZ THREX ;EXIT IF OK
FF80:0087 F6 06 5C 20 01 TEST TFLAG1,1 ;TIHE OUT?
FF80:008C 74 FI JZ PH302 ;LOOP UNTIL TIME OUT
FF80:008E E2 E7 LOOP PH301 ;UNTIL THREE SEC HAVE PASSED
FF80:0090 A3 OA 20 MOV FAUL2,AX ;SET BDS3 DEAD FLAG
FF80:0093 E9 D9 FF JMP PHASE ;IF BUS FAULT

FF80:0096 THREX:
FF80:0096 E8 D3 05 CALL TMROFF ;STOP TIMERS
FF80:0099 C7 06 OA 20 00 00 MOV WORD PTR FAUL2,0 ;CLEAR BDS3 DEAD FLAG

j SERIAL NUMBER / REVISION

FF80:009F C7 06 26 20 03 06 MOV WORD PTR SERVER,0603H

j LETS DO ONE DSTOR PRIOR TO ENTRY

FF80:00A5 E8 09 04 CALL DSTOR

> HERE WE ARE INTO THE MAIN PROGRAM

FF80:00A8 BOSS:
FF80:00A8 8B OE 50 20 MOV CX,RANDOM ;GET RANDOM DELAY
FF80:00AC E2 FE WAIT: LOOP WAIT ;DELAY
FF80:00AE BC 00 21 MOV SP,STCK ;LETS SET UP STACK POINTER
FF80:00B1 F6 06 08 20 01 TEST FAUL1,1 ;APEX OK?
FF80:00B6 74 03 JZ NEXT ; IF OK
FF80:00B8 E9 90 00 JMP RSCMD ;IF APEX BROKE
FF80:OOBB NEXT:
FF80:00BB F6 06 5F 20 01 TEST DRVATV,1 ;DRIVE ACTIVE?
FF80:OOCO 74 06 JZ NEXTO ;IF NOT
FF80:00C2 E8 B8 00 CALL CHKDRV ;IF ACTIVE
FF80:0005 E9 EO FF JMP BOSS
FF80:00C8 HEXTO:
FF80:00C8 E8 E6 03 CALL DSTOR ;LETS GET APEX DATA
FF80:00CB F6 06 56 20 01 TEST MANOVR,1 ;MANUAL OVERRIDE?
FF80:OODO 74 07 JZ NEXT1A ;IF NOT OVER RIDE
FF80:00D2 80 OE 06 20 08 OR SYSTEM,8 ;MANUAL OVER RIDE FLAG
FF80:00D7 EB 09 JMP SHORT NEXT1
FF80:00D9 E4 81 NEXT1A: IN AL,P2PTB ;IN LOCAL?
FF80:OODB 24 20 AND AL,20H
FF80:00DD 75 03 JNZ NEXT1 ;IF NOT
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FF80:00DF E9 71 02 JMP LOCAL
FF80:00E2
FF80:00E2 F6 06 57 20 01

HEXT1:
TEST BDSRST,1

FF80:00E7 74 14 JZ NEXT2
FF80:00E9 C6 06 57 20 00 MOV BDSRST,0
FF80:00EE E8 EA 04 CALL BDS3RS
FF80:00F1 B9 01 00 MOV CX,1
FF80:00F4 E8 54 05 CALL DELAY
FF80:00F7 E8 72 05 CALL TMROFF
FF80:OOFA E9 AB FF JMP BOSS
FF80:OOFD 
FF80:OOFD F6 06 52 20 01

NEXT2:
TEST RESCMD,1

FF80:0102 74 03 JZ HEXT3
FF80:0104 E9 38 00 JMP CMDRS
FF80:0107 
FF80:0107 F6 06 53 20 01

HEXT3:
TEST NAPATV,1

FF80:010C 74 08 JZ NEXT4
FF80:010E C6 06 55 20 00 MOV DRVREQ.O
FF80:0113 E9 92 FF JMP BOSS
FF80:0116
FF80:0116 F6 06 55 20 01

HEXT4:
TEST DRVREQ,1

FF80.-011B 74 06 JZ HEXT5
FF80:011D E8 BO 00 CALL DRVINT
FF80:0120 E9 85 FF JMP BOSS
FF80:0123
FF80:0123 F6 06 54 20 01

HEXT5:
TEST NAPREQ,1

FF80:0128 75 03 JHZ NEXT6
FF80:012A E9 7B FF JMP BOSS
FF80:012D
FF80:012D C6 06 54 20 00

HEXT6:
MOV NAPREQ,0

FF80:0132 C6 06 53 20 FF MOV NAPATV,OFFH
FF80:0137 80 OE 06 20 01 OR SYSTEM,1
FF80:013C E9 69 FF JMP BOSS

FF80:013F
FF80:013F 81 26 08 20 IF FC

CMDRS:
AND WORD PTR FAUL1,0FC1FH

FF80:0145 81 26 06 20 FE FF AND WORD PTR SYSTEM,OFFFEH
FF80:014B
FF80:014B 81 26 06 20 F5 FF

RSCMD:
AND WORD PTR SYSTEM,0FFF5H

FF80:0151 BC 00 21 MOV SP.STCK
FF80:0154 C6 06 5E 20 01 MOV DRV0FF,1
FF80:0159 F6 06 5F 20 01 TEST DRVATV,1
FF80.015E 74 03 JZ RSCMD1
FF80:0160 E9 45 FF JMP BOSS
FF80:0163 32 CO RSCMD1: XOR AL,AL
FF80:0165 B9 12 00 MOV CX,ENDFLG
FF80:0168 BF 52 20 MOV DI,OFFSET FLAGST
FF80:016B F3 AA REP STOS BYTE PTR FLAGST
FF80:016D E8 B2 04 CALL BRKOFF
FF80:0170 C6 06 52 20 00 MOV RESCMD,0
FF80:0175 B8 00 00 MOV AX,0
FF80:0178 E7 80 OUT P2PTA,AX
FF80:017A E9 2B FF JMP BOSS

FF80:017D
FF80:017D FE OE 4F 20

CHKDRV:
DEC BYTE PTR EXTTMR

FF80:0181 75 01 JNZ CHKDRO

;IF LOCAL

;RESET BDS3 SERVO AMP? 
;IF HOT
;RESET REQUEST 
;D0 IT 
;WAIT 1 SEC

;STOP TIMERS

SOFT RESET?
IF HOT 
IF RESET

IH HAP?
IF HOT
IF HAP, KILL REQ 
IF HAP, GOTO BOSS

DRIVE REQUEST?
IF NO DRIVE REQUEST 
IF DRIVE REQUEST

;HAP REQUEST?

;IF HO HAP REQUEST

;REMOVE HAP REQUEST 
;SET HAP ACTIVE 
;SET HAP FLAG 
;EHD OF MAIH ROUTIHE

CLEAR CERTAIH FAULTS 
CLEAR HAP

CLEAR LOCAL, OVER RIDE 
RESET STACK 
TURN OFF DRIVE 
DRIVING?
IF NOT DRIVING 
IF STILL DRIVIHG 
NOW ZERO FLAGS 
HUMBER OF FLAG LOCATIOHS 
START OF FLAGS

ENGAGE BRAKE 
KILL RESET REQUEST 
KILL LIGHTS

;DEC SAFETY TIMER 
; IF OK
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443 FF80:0183 CC INT 3 DO TIMER THIS WAY

444 FF80:0184 F6 06 55 20 01 CHKDRO: TEST DRVREQ,1 NEW REQUEST
445 FF80:0189 75 01 JNZ CHKDR1 IF REQUEST

446 FF80:018B C3 RET IF NOT
447 FF80:018C C6 06 55 20 00 CHKDR1: HOV DRVREQ,0 KILL REQUEST
448 FF80:0191 8B IE 00 20 MOV BX,POSCEC BUT TEST FOR CLOSE
449 FF80:0195 2B IE 44 20 SOB BX,COMTMP
450 FF80:0199 C6 06 5A 20 00 MOV BFLAG,0 ;ASSUME IN BOUND

451 FF80:019E 2E 62 IE AC 06 BOUND BX,CS:CLSETAB ;CL0SE?
452 FF80:01A3 F6 06 5A 20 01 TEST BFLAG,1

453 FF80:01A8 75 07 JNZ CHKDR2 IP NOT CLOSE

454 FF80:01AA C7 06 44 20 00 00 MOV WORD PTR COMTMP,0 FOR DRIVE OK

455 FF80:01B0 C3 RET IF CLOSE

456 FF80:01B1 C6 06 5E 20 01 CHSDR2: MOV DRVOFF,! TURN OFF DRIVE

457 FF80:01B6 C6 06 55 20 01 MOV DRVREQ,1 RETAIN REQUEST

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

459 FF80:01C0 74 01 JZ CHKDR3 IF STOPPED

460 FF80:01C2 C3 RET IF STILL DRIVING

461 FF80:01C3 32 CO CHKDR3: XOR AL, AL NOW ZERO FLAGS

462 FF80:01C5 B9 12 00 MOV CX,ENDFLG NUMBER OF FLAG LOCATIONS

463 FF80:01C8 BF 52 20 MOV DI,OFFSET FLAGST START OF FLAGS

464 FF80:01CB F3 AA REP STOS BYTE PTR FLAGST
465 FF80:01CD E8 52 04 CALL BRKOFF ENGAGE BRAKE

466
467 FF80:01D0 DRVINT:
468 FF80:0100 C6 06 55 20 00 HOV DRVREQ,0 KILL REQUEST

469 FF80:01D5 F7 06 08 20 00 18 TEST WORD PTR FAUL1,1800H E-STOP, DRIVE LOCKOUT?

470 FF80:01DB 74 01 JZ DRVCNT IF OK

471 FF80:01DD C3 RET
472 FF80:01DE 32 CO DRVCNT: XOR AL,AL CLEAR ALL DRIVE FLAGS

m FF80:01E0 B9 05 00 MOV CX,OFFSET FLAGST+ENDFLG-DRVATV

474 FF80:01E3 BF 5F 20 MOV DI,OFFSET DRVATV
475 FF80:01E6 F3 AA REP STOS BYTE PTR DRVATV
476 FF80:01E8 C7 06 08 20 00 00 MOV WORD PTR FAUL1,0 CLEAR FAULTS
477 FF80:01EE C7 06 OA 20 00 00 HOV WORD PTR FAUL2,0
478 FF80:01F4 8B IE 44 20 HOV BX,COMTHP MAKE TEMP COMMAND ACTUAL

479 FF80:01F8 89 IE 00 20 HOV POSCEC,BX
480 FF80:01FC C7 06 44 20 00 00 HOV WORD PTR COHTHP,0
481 FF80:0202 E8 AC 02 CALL DSTOR
482
483 ;LOCAL SETUP ENTERS HERE
484
485 FF80:0205 LOCTST:
486 FF80:0205 F7 06 08 20 00 18 TEST WORD PTR FAUL1,1800H E-STOP, DRIVE LOCKOUT?
487 FF80:020B 74 01 JZ LOCCNT ;IF OK
488 FF80:020D C3 RET
489 FF80:020E 81 3E OA 20 48 48 LOCCNT: CHP WORD PTR FAUL2,4848H NORMAL BDS3?
490 FF80:0214 74 01 JZ DRVINO IF OK
491 FF80:0216 C3 RET ELSE DO NOTHING
492 FF80:0217 8B IE 04 20 DRVINO: HOV BX,ERROR GET ERROR
493 FF80:021B C6 06 5A 20 00 HOV BFLAG,0
494 FF80:0220 2E 62 IE AC 06 BOUND BX,CS:CLSETAB ;CHECK FOR NEARNESS
495 FF80:0225 F6 06 5A 20 01 TEST BFLAG,1
496 FF80:022A 75 01 JNZ DRVIN1 IF NOT NEAR
497 FF80:022C C3 RET IF NEAR
498 FF80:022D AO 08 20 DRVIN1: HOV AL,FAUL1 GET LIMIT INFO
499 FF80:0230 F6 06 62 20 01 TEST DIR, 1 TEST DIRECTION
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FF80:0235 74 05 JZ DRVIN2 ;IF POSITIVE
FF80:0237 24 18 AND AL, 24 ;CCW LIMIT?
FF80:0239 74 06 JZ DRVIN3
FF80:023B C3 RET ;IF IN CCW LIMIT
FF80:023C 24 06 DRVIN2: AND AL, 6 ;CW LIMIT?
FF80:023I 74 01 JZ DRVIN3
FF80:0240 C3 RET ;IF IN CW LIMIT
FF80:0241 AO 62 20 DRVIN3: MOV AL,DIR
FF80:0244 A2 63 20 MOV LDIR,AL
FF80:0247 BA 00 00 MOV DX, 0 SET UP FOR DIVIDE
FF80:024A A1 04 20 MOV AX,ERROR GET ERROR
FF80:024D F6 06 63 20 01 TEST LDIR,1 TEST FOR NEGATIVE
FF80:0252 74 02 JZ DRVIN4 IF POSITIVE
FF80:0254 F7 D8 NEG AX MAKE ABSOLUTE VALUE
FF80:0256 50 DRVIN4: PUSH AX SAVE ERROR
FF80:0257 B9 64 00 MOV CX,100 DIVIDE BY 100
FF80:025A F7 FI DIV CX
FF80:025C 52 PUSH DX
FF80:025D 50 PUSH AX
FF80:025E 52 PUSH DX
FF80:025F B9 OC 00 MOV CX, 12 TIMES 12
FF80:0262 F7 El MUL CX
FF80:0264 8B D8 MOV BX, AX STORE HERE
FF80:0266 58 POP AX NOW REMAINDER
FF80:0267 F7 El MUL CX
FF80:0269 B9 64 00 MOV CX,100 ADJUST
FF80:026C F7 FI DIV CX
FF80:026E 03 D8 ADD BX, AX
FF80:0270 A1 02 20 MOV AX,POSD
FF80:0273 A3 4D 20 MOV POSDOD,AX OLD POS - CURRENT
FF80:0276 75 03 JNZ DRVIN5 ZERO?
FF80:0278 BB 01 00 MOV BX, 1 IF ZERO
FF80:027B F6 06 06 20 02 DRVIN5: TEST SYSTEM,2 IN MANUAL?
FF80:0280 74 08 JZ DRVIN6 IF NOT
FF80:0282 83 FB 3C CMP BX, 60 >60?
FF80:0285 72 03 JC DRVIN6 IF LESS
FF80:0287 BB 3C 00 MOV BX, 60 SET MAX RAMP
FF80:028A F6 06 63 20 01 DRVIN6: TEST LDIR,1 CHECK DIRECTION
FF80:028F 74 02 JZ DRVIN7 IF POSITIVE
FF80:0291 F7 DB NEG BX
FF80:0293 03 C3 DRVIN7: ADD AX,BX FIRST BREAK POINT
FF80:0295 A3 49 20 MOV BREAK1,AX
FF80:0298 A1 04 20 MOV AX,ERROR GET ERROR
FF80:029B F6 06 63 20 01 TEST LDIR,1 TEST FOR NEGATIVE
FF80:02A0 74 02 JZ DRVIN8 IF POSITIVE
FF80:02A2 F7 D8 NEG AX MAKE ABSOLUTE VALUE
FF80:02A4 B9 28 00 DRVIN8: MOV CX,40 SET SMALL DELTA
FF80:02A7 3D 00 10 CMP AX,1000H LARGER DELTA?
FF80:02AA 72 OB JC DRVIN9 IF SMALL
FF80:02AC B9 3C 00 MOV CX, 60 SET MEDIUM DELTA
FF80:02AF 3D 00 30 CMP AX,3000H SMALL DELTA?
FF80:02B2 72 03 JC DRVIN9 IF MEDIUM
FF80:02B4 B9 50 00 MOV CX, 80 ELSE SET LARGE
FF80:02B7 58 DRVIN9: POP AX NOW SECOND BREAK POINT
FF80:02B8 F7 El MUL CX
FF80:02BA 8B D8 MOV BX,AX ;STORE HERE
FF80:02BC 58 POP AX ;NOtf REMAINDER
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FF80-02BD F7 El MUL CX
FF80:02BF B9 64 00 MOV CX,100
FP80:02C2 F7 FI DIV CX
FF80:02C4 03 D8 ADD BX, AX
FF80:02C6 58 POP AX
FF80:02C7 F6 06 06 20 02 TEST SYSTEM,2
FP80:02CC 74 OC JZ DRVINA
FF80:02CE 2B C3 SUB AX,BX
FF80:02D0 3D 41 00 CMP AX,65
FF80:02D3 72 05 JC DRVINA
FF80:02D5 03 D8 ADD BX, AX
FF80:02D7 83 EB 41 SUB BX, 65
FF80:02DA A1 02 20 DRVINA: MOV AX,POSD
FF80:02DD F6 06 63 20 01 TEST LDIR,1
FF80:02E2 74 02 JZ DRVINB
FF80:02E4 F7 DB NEG BX
FF80:02E6 03 C3 DRVINB: ADD AX,BX
FF80:02E8 A3 4B 20 MOV BREAK2,AX
FF80:02EB C7 06 28 20 00 00 MOV WORD PTR VEL1,0
FF80:02F1 E8 FC 02 CALL BRKON
FF80:02F4 E5 00 IN AX,P1PTA
FF80:02F6 25 00 FO AND AX,OFOOOH
FF80:02F9 BB 04 00 MOV BX,CONRAM
FF80:02FC F6 06 63 20 01 TEST LDIR,1
FF80:0301 74 02 JZ DRVINC
FF80:0303 F7 DB NEG BX
FF80:0305 81 E3 FF OF DRVINC: AND BX,OFFFH
FF80:0309 OB C3 OR AX,BX
FF80:030B E7 00 OUT P1PTA,AX
FF80:030D BA 96 01 MOV DX,LTCHDA
FF80:0310 EE OUT DX, AL
FF80:0311 80 CC 10 OR AH,10H
FF80:0314 E7 00 OUT P1PTA,AX
FF80:0316 C6 06 48 20 IE MOV SPEED,30
FF80:031B C7 06 60 20 00 00 MOV WORD PTR RAMPOS,0
FF80:0321 BA 66 FF MOV DX,T2M0DE
FF80:0324 B8 01 EO MOV AX,0E001H
FF80:0327 EF OUT DX, AX
FF80:0328 C6 06 5F 20 01 MOV DRVATV,1
FF80:032D E5 80 IN AX,P2PTA
FF80:032F 25 97 FF AND AX,0FF97H
FF80:0332 F6 06 06 20 02 TEST SYSTEM,2
FF80:0337 75 02 JNZ DRVIND
FF80:0339 OC 08 OR AL,8
FF80:033B F6 06 63 20 01 DRVIND: TEST LDIR,1
FF80:0340 74 06 JZ DRVINE
FF80:0342 OD 20 00 OR AX, 32
FF80:0345 E9 03 00 JMP DRVINF
FF80:0348 OD 40 00 DRVINE: OR AX, 64
FF80:034B E7 80 DRVINF: OUT P2PTA,AX
FF80:034D C6 06 4F 20 19 MOV EXTTMR,25
FF80:0352 C3 RET

FF80:0353 LOCAL:
FF80:0353 80 OE 06 20 02 OR SYSTEM,2
FF80:0358 F6 06 56 20 01 TEST MAN0VR,1
FF80:035D 74 12 JZ LOCLB

;ADJUST

RESTORE ERROR 
IH MANUAL?
IF NOT
FIND DIFFERENCE 
>65?
IF LESS
GET ERROR IN BX
MAKE BREAK 65 COUNTS LESS

CHECK DIRECTION 
IF POSITIVE

SECOND BREAK POINT

INITIAL VEL - 0 
TURN ON BRAKE 
GET CURRENT DATA 
JUST CURRENT STATUS 
START DRIVE AT lOiV 
NEGATIVE?
IF POSITIVE 
SET NEGATIVE 
STRIP UNWANTED BITS 
MERGE 
SEND IT 
LATCH IT

ENABLE DRIVE

SET RAMP VALUE 
SET RAMP UP 
NOW START TIMER 2

SET DRIVE ACTIVE 
GET CURRENT STATUS 
STRIP IT 
IN MANUAL?
IF MANUAL 
SET CMD LIGHT 
NEGATIVE?
IF POSITIVE 
SET CCW LIGHT

SET CW LIGHT 
SEND IT
INITIALIZE TIMER

SET LOCAL FLAG 
MANUAL OVERRIDE? 
IF NOT
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FF80.035F F6 06 5F 20 01 TEST DRVATV,1 ;DRIVE ACTIVE?
FF80:0364 75 03 JNZ LOCLA ;IF NOT OFF
FF80:0366 E9 3F FD JMP BOSS
FF80:0369 C6 06 5E 20 01 LOCLA: MOV DRVOFF,1 ;SHUT DOWN
FF80:036E E9 E2 FF JMP LOCAL
FF80:0371 BC 00 21 LOCLB: MOV SP,STCK SET STAC!
FF80:0374 F6 06 08 20 01 TEST FAUL1,1 APEX OK?
FF80:0379 74 03 JZ LC1 IF APEX OK
FF80.-037B E9 CD FD JMP RSCMD IF APEX BROKE
FF80:037E F6 06 5F 20 01 LC1: TEST DRVATV,1 DRIVE ACTIVE?
FF80:0383 75 2C JNZ LC1B IF ACTIVE
FF80:0385 E8 29 01 CALL DSTOR GET INFO
FF80:0388 BA 95 01 MOV DX,MODESW GET MODE SWITCH
FF80:038B EC IN AL, DX GET INFO
FF80:038C F6 DO NOT AL INVERT AL
FF80:038E B4 00 MOV Afl,0 SET AH-0
FF80:0390 C6 06 5A 20 00 MOV BFLAG,0 SET BLAG=0
FF80:0395 2E 62 06 BO 06 BOOND AX,CS:MANRG MODE SWITCH IN RANGE?
FF80:039A F6 06 5A 20 01 TEST BFLAG,1 OOT OF BOUNDS?
FF80:039F 74 03 JZ LC1A IF IN RANGE
FF80:03A1 B8 00 00 MOV AX, 0 PROCESS-NORMAL
FF80:03A4 03 CO LC1A: ADD AX,AX AX*2
FF80:03A6 8B D8 MOV BX,AX BX = INDEX
FF80:03A8 2E 8B 87 B4 06 MOV AX,CS:MANTBL[BX] GET ROUTINE
FF80:03AD FF DO CALL AX DO ROUTINE
FF80:03AF EB 07 JMP SHORT LC1C
FF80:03B1 FE OE 4F 20 LC1B: DEC BYTE PTR EXTTMR DEC SAFETY TIMER
FF80:03B5 75 01 JNZ LC1C IF OK
FF80:03B7 CC INT 3 DO TIMER THIS WAY
FF80:03B8 E5 80 LC1C: IN AX,P2PTA GET SWITCH STATUS
FF80:03BA F6 C4 80 TEST AH,128 DRIVE CW?
FF80:03BD 75 03 JNZ LC2 NOT DRIVE CW
FF80:03BF E9 2C 00 JMP LOP DRIVE CW
FF80:03C2 F6 C4 40 LC2: TEST AH,64 DRIVE CCW
FF80:03C5 75 03 JNZ LC3 NOT DRIVE CCW
FF80:03C7 E9 59 00 JMP LDWN DRIVE CCW
FF80:03CA F6 06 5F 20 01 LC3: TEST DRVATV,1 DRIVE ACTIVE?
FF80:03CF 74 08 JZ LC4 IF NOT ACTIVE
FF80:03D1 C6 06 5E 20 01 MOV DRVOFF,1 SET DRIVE OFF
FF80:03D6 E9 7A FF JMP LOCAL
FF80:03D9 F6 C4 20 LC4: TEST AH, 32 STILL IN LOCAL
FF80:03DC 74 03 JZ LC5 IF IN LOCAL
FF80:03DE E9 6A FD JMP RSCMD LEAVE IF NOT IN LOCAL
FF80:03E1 32 CO LC5: XOR AL,AL CLEAR ALL DRIVE FLAGS
FF80:03E3 B9 05 00 MOV CX,OFFSET FLAGST+ENDFLG-DRVATV
FF80:03E6 BF 5F 20 MOV DI,OFFSET DRVATV
FF80:03E9 F3 AA REP STOS BYTE PTR DRVATV
FF80:03EB E9 65 FF JMP LOCAL

FF80:03KE LOP:
FF80:03EE F6 06 5F 20 01 TEST DRVATV,1 ALREADY RUNNING?
FF80:03F3 74 OF JZ L0P1 IF NOT MOVING
FF80:03F5 F6 06 5F 20 02 TEST DRVATV,2 MOVING CW?
FF80:03FA 75 05 JNZ L0P2 ALREADY GOING CW
FF80:03FC C6 06 5E 20 01 MOV DRVOFF,1 KILL DRIVE
FF80:0401 E9 4F FF L0P2: JMP LOCAL
FF80:0404 C7 06 00 20 00 F2 L0P1: MOV WORD PTR POSCEC,HIGH ;SET OPPER BOONDARY
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FF80:040A E8 A4 00 CALL DSTOR
FF80:040D A1 02 20 MOV AX,POSD
FF80:0410 3D 00 F2 CMP AX,HIGH
FF80:0413 72 03 JC LUP3
FF80:0415 E9 3B FF JMP LOCAL
FF80:0418 E8 EA FD LUP3: CALL LOCTST
FF80:041B 80 OE 5F 20 02 OR DRVATV,2
FF80:0420 E9 30 FF JMP LOCAL

FF80:0423 LDWN:
FF80:0423 F6 06 5F 20 01 TEST DRVATV,1
FF80:0428 74 OF JZ LDWN1
FF80:042A F6 06 5F 20 04 TEST DRVATV,4
FF80:042F 75 05 JNZ LDWN 2
FF80:0431 C6 06 5E 20 01 MOV DRVOFF,1
FF80:0436 E9 1A FF LDWN2: JMP LOCAL
FF80:0439 C7 06 00 20 00 OA LDWN1: MOV WORD PTR POSCEC,LOW
FF80:043F E8 6F 00 CALL DSTOR
FF80:0442 A1 02 20 MOV AX,POSD
FF80:0445 3D 00 OA CMP AX,LOW
FF80:0448 73 03 JNC LDWN 3
FF80:044A E9 06 FF JMP LOCAL
FF80:044D E8 B5 FD LDWN3: CALL LOCTST
FF80:0450 80 OE 5F 20 04 OR DRVATV,4
FF80:0455 E9 FB FE JMP LOCAL

FF80:0458 NORMIT:
FF80:0458 E8 C7 01 CALL BRKOFF
FF80:045B E9 06 00 JMP ZERDA

FF80:045E NEGDA:
FF80:045E BB 00 08 MOV BX,800H
FF80:0461 E9 09 00 JMP SETDA

FF80:0464 ZERDA:
FF80:0464 BB 00 00 MOV BX,0
FF80:0467 E9 03 00 JMP SETDA

FF80:046A POSDA:
FF80:046A BB FF 07 MOV BX,7FFH
FF80:046D SETDA:
FF80:046D E5 00 IN AX,P1PTA
FF80:046F 25 00 FO AND AX,0F000H
FF80:0472 OB C3 OR AX, BX
FF80:0474 E7 00 OUT P1PTA,AX
FF80:0476 BA 96 01 MOV DX.LTCHDA
FF80:0479 EE OUT DX, AL
FF80:047A C3 RET

FF80:047B E5 80 NEGAD: IN AX,P2PTA
FF80:047D 25 F8 FF AND AX.0FFF8H
FF80:0480 OD 03 00 OR AX, 3
FF80:0483 EB 12 JMP SHORT READAD

FF80:0485 E5 80 ZERAD: IN AX,P2PTA
FF80:0487 25 F8 FF AND AX,0FFF8H

;GET DATA
;GET CURRENT POSITION 
;< DRIVE LIMITS 
;IF LESS

;SET UP DRIVE PARAMETERS

;ALREADY RUNNING?
;IF NOT MOVING 
;MOVING CCW?
;ALREADY GOING CCW 
;KILL DRIVE

;SET LOWER BOUNDARY 
;GET DATA
;GET CURRENT POSITION 
;> DRIVE LIMITS 
;IF LESS

;SET UP DRIVE PARAMETERS 
;SET CCW FLAG

;TURN OFF BRAKE 
;ZERO D/A

;SET -5V

;SET OV

;SET +5V

;GET CURRENT STATUS 
;JUST STATUS 
;MERGE 
;SEND IT
;N0W LATCH IT IN

GET PORT 2 
STRIP OLD A/D REQ 
REQUEST -10V

;GET PORT 2 

;STRIP OLD A/D REQ
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728 FF80:048A OD 04 00 OR
729 FF80:048D EB 08 JMP
730
731 FF80:048F E5 80 POSAD: IN
732 FF80:0491 25 F8 FF AND
733 FF80:0494 OD 02 00 OR
734
735 FF8Q:0497 C6 06 59 20 00 READAD: MOV
736 FF80:049C E7 80 OUT
737 FF80:049E BA 94 01 MOV
738 FF80:04A1 EE OUT
739 FF80:04A2 FB STI
740 FF80:04A3 F6 06 59 20 01 READA1: TEST
741 FF80:04A8 74 F9 JZ
742 FF80:04AA A1 46 20 MOV
743 FF80:04AD A3 28 20 MOV
744 FF80:04B0 C3 RET
745
746 FF80:04B1 DSTOR:
747 FF80:04B1 32 CO XOR
748 FF80:04B3 BA 80 01 MOV
749 FF80:04B6 EE OUT
750 FF80:04B7 83 C2 02 ADD
751 FF80:04BA B9 OC 00 MOV
752 FF80:04BD DSTORl:
753 FF80:04BD EC IN
754 FF80:04BE 24 CO AND
755 FF80:04C0 3C 80 CMP
756 FF80:04C2 74 OA JZ
757 FF80:04C4 E2 F7 LOOP

758 FF80:04C6 80 OE 08 20 01 OR
759 FF80:04CB E9 C6 00 JMP
760 FF80:04CE DST0R2:
761 FF80:04CE 80 26 08 20 FE AND
762 FF80:04D3 4A DEC
763 FF80:04D4 ED IN
764 FF80:04D5 8B D8 MOV
765 FF80:04D7 Cl E3 02 SHL
766 FF80:04DA 83 C2 02 ADD
767 FF80:04DD ED IN
768 FF80:04DE CO C4 02 ROL
769 FF80:04E1 80 E4 03 AND
770 FF80:04E4 OA DC OR
771 FF80:04E6 89 IE 02 20 MOV
772 FF80:04EA A1 00 20 MOV
773 FF80:04ID 2B C3 SUB
774 FF80:04EF C6 06 62 20 00 MOV
775 FF80:04F4 73 05 JNC
776 FF80:04F6 C6 06 62 20 01 MOV
777 FF80:04FB DST02A:
778 FF80:04FB A3 04 20 MOV
779 FF80:04FE ED IN
780 FF80:04FF 8A F8 MOV
781 FF80:0501 Cl E8 02 SHR
782 FF80:0504 25 FF OF AND

783 FF80:0507 A3 14 20 MOV
784 FF80:050A 83 C2 02 ADD

AX,4 ;REQUEST OV 
SHORT READAD

AX.P2PTA ;GET PORT 2
AX.0FFF8H ;STRIP OLD A/D REQ
AX,2 ;REQUEST +10V

ADFLAG.O ;RESET FLAG 
P2PTA,AX
DX,STCKV ;START CONVERSION 
DX, AL

;ENABLE INTERRUPTS
ADFLAG,1 ;ANALOG READY?
READA1 ;IF NOT
AX,ADVAL ;GET CURRENT VELOCITY
VELl.AX ;SAVE VELOCITY

AL, AL
DX.APEXRQ ;GET APEX DATA 
DX, AL
DX,2 ;POINT TO APEXRS
CX,12 ;12 TRIALS

AL,DX ;SEE IF DATA READY
AL,OCOH ;STRIP DATA
AL,80H ;LOOK FOR PATTERN
DST0R2 ;IF READY
DSTORl ;IF NOT
FA0L1,1 ;SET APEX DEAD
DST0R6 ;SKIP APEX GATHERING

FAUL1,OFEH ;SET 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 TO MERGE
BL.AH ;MERGE BITS
POSD.BX ;SAVE POSITION
AX,POSCEC
AX,BX ;GET ERROR
DIR,0 ;ASSUME POSITIVE
DST02A ;IF POSITIVE
DIR,1 ;SET NEGATIVE

ERROR,AX ;STORE IT HERE
AX,DX ;GET VELOCITY
BH,AL ;SAVE PARTIAL DATA 
AX,2
AX,OFFFH ;STRIP UPPER NYBBLE

VEL,AX ;SAVE VELOCITY
DX,2 ;POINT TO ANALOGS
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FP80:050D ED IN AX,DX GET DATA
FF80:050E Cl E8 02 SHR AX,2 SHIFT INTO POSITION
FF80:0511 CO CF 02 ROR BH,2 SHIFT PARTIAL
FF80:0514 81 E3 00 CO AND BX,OCOOOH PREPAR TO MERGE
FF80:0518 OB D8 OR BX, AX SAVE FOR FURTHER PROCESSING
FF80:051A 83 C2 02 ADD DX,2 POINT TO DISCRETE INFO
FF80:051D EC IN AL, DX GET DATA
FF80:051E 24 IF AND AL,1FH ONLY DISCRETES
FF80:0520 80 26 06 20 FB AND SYSTEM,OFBH ASSUME BRAKE NOT RELEASED
FF80:0525 A8 10 TEST AL, 16 SEE IF BRAKE IS RELEASED
FF80:0527 74 05 JZ DST0R3
FF80:0529 80 OE 06 20 04 OR SYSTEM,4 SET BRAKE RELEASE
FF80:052E 24 OF DST0R3: AND AL,OFH SET LIMIT INFO
FF80:0530 DO EO SHL AL, 1
FF80:0532 80 26 08 20 El AND FAUL1,0E1H CLEAR LIMIT FAULTS
FF80.-0537 08 06 08 20 OR FAUL1,AL
FF80:053B 8B D3 MOV DX, BX SAVE TABLE
FF80:053D 81 CB OF 00 OR BX,OFH MAKE IT LIKE STANDARD ANALOG
FF80:0541 81 E2 OF 00 AND DX,OOOOFH DEVELOP TABLE ADDRESS
FF80:0545 01 16 50 20 ADD RANDOM,DX DEVELOP NEW NUMBER
FF80:0549 81 26 50 20 3F 00 AND WORD PTR RANDOM,3FH
FF80:054F FE 06 50 20 INC RANDOM
FF80:0553 87 D3 XCHG DX,BX
FF80:0555 83 FB 03 CMP BX, 3
FF80:0558 7E 08 JLE DST03A
FF80:055A 83 EB 04 SOB BX,4
FF80:055D 83 FB 03 CMP BX, 3
FF80:0560 7E 32 JLE DST0R6 OUT OF RANGE
FF80:0562 8B CB DST03A: MOV CX, BX SAVE ANALOG POINTER IN C
FF80:0564 83 Cl 01 ADD CX,1 PLUS 1 FOR BIT PLACEMENT
FF80:0567 DI E3 SHL BX, 1
FF80:0569 89 97 OE 20 MOV ANADT[BX],DX SAVE ANALOG DATA
FF80:056D DI E3 SHL BX, 1 NOW FOR BOUND CHECK
FF80:056F C6 06 5A 20 00 MOV BFLAG,0 BOUND FLAG = OK
FF80:0574 2E 62 97 7C 06 BOOND DX,CS:ANATAB[BX] CHECK ANALOG BOUNDS
FF80:0579 B8 00 80 MOV AX,8000H ASSUME FAIL
FF80:057C DST0R4:
FF80:057C DI CO ROL AX, 1 PLACE FLAG BIT
FF80:057E E2 FC LOOP DST0R4
FF80:0580 F6 06 5A 20 01 TEST BFLAG,1 BOUND OK?
FF80:0585 75 09 JNZ DST0R5 IF BAD
FF80:0587 F7 DO NOT AX SET OK
FF80:0589 21 06 OC 20 AND ANAFL,AX STRIP BAD ANALOG FLAG
FF80:058D E9 04 00 JMP DST0R6
FF80:0590 DST0R5:
FF80:0590 09 06 OC 20 OR ANAFL,AX SET BAD ANALOG FLAG
FF80:0594 DST0R6:
FF80:0594 E5 80 IN AX,P2PTA GET LED STATUS
FF80:0596 25 6F FE AND AX,0FE6FH KILL ALL LIGHTS
FF80:0599 F6 06 06 20 04 TEST SYSTEM,4 IS BRAKE RELEASED?
FF80:059E 74 03 JZ DST0R7 IF NOT
FF80:05A0 OD 10 00 OR AX, 16 SET BRAKE LED ON
FF80:05A3 DST0R7:
FF80:05A3 8B IE 08 20 MOV BX,FA0L1 ;NOW DO CCW LIMIT
FF80:05A7 81 E3 18 00 AND BX, 24
FF80:05AB 74 03 JZ DST0R8 IF SET LIGHT LED

FF80:05AD OD 80 00 OR AX,128 ;SET CCW LIMIT LED ON
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FF80:05B0 DST0R8:
FF80:05B0 8B IE 08 20 MOV BX,FA0L1
FF80:05B4 81 E3 06 00 AND BX,6
FF80:05B8 74 03 JZ DST0R9
FF80:05BA OD 00 01 OR AX,256
FF80:05BD DST0R9:
FF80:05BD E7 80 OUT P2PTA,AX
FF80:05BF BA 97 01 MOV DX,BDERL1
FF80:05C2 ED IN AX, DX
FF80:05C3 F7 DO NOT AX
FF80:05C5 A3 OA 20 MOV FAUL2,AX
FF80:05C8 81 26 08 20 FF E7 AND WORD PTR FAUL1,0E7FFH
FF80:05CE E5 80 IN AX,P2PTA
FF80:05D0 25 00 18 AND AX,1800H
FF80:05D3 80 F4 10 XOR AH,10H
FF80:05D6 09 06 08 20 OR WORD PTR FAUL1,AX
FF80:05DA C3 RET

FF80:05DB BDS3RS:
FF80:05DB E5 00 IN AX,P1PTA
FF80:05DD OD 00 20 OR AX,2000H
FF80:05E0 E7 00 OUT P1PTA,AX
FF80:05E2 B9 01 00 MOV CX,1
FF80:05E5 E8 63 00 CALL DELAY
FF80:05E8 E5 00 IN AX,P1PTA
FF80:05EA 25 FF DF AND AX,ODFFFH
FF80:05ED E7 00 OUT P1PTA,AX
FF80:05EF C3 RET

FF80:05F0 BRKON:
FF80:05F0 E5 00 IN AX,P1PTA
FF80:05F2 OD 00 40 OR AX,4000H
FF80:05F5 E7 00 OUT P1PTA,AX
FF80:05F7 C6 06 5C 20 00 MOV TFLAG1,0
FF80:05FC E8 5E 00 CALL SEC1
FF80:05FF E8 AF FE BRK0N1: CALL DSTOR
FF80:0602 F6 06 06 20 04 TEST SYSTEM,4
FF80:0607 75 10 JNZ BRK0N2
FF80:0609 F6 06 5C 20 01 TEST TFLAG1,1
FF80:060E 74 EF JZ BRK0N1
FF80.0610 81 OE 08 20 00 01 OR WORD PTR FAUL1,256
FF80:0616 E9 32 FB JMP RSCMD
FF80:0619 BRK0N2:
FF80:0619 81 26 08 20 FF FE AND WORD PTR FAUL1,0FEFFH
FF80:061F E9 4A 00 JMP TMROFF

FF80:0622 BRKOFF:
FF80:0622 E5 00 IN AX.P1PTA
FF80:0624 25 FF BF AND AX,OBFFFH
FF80:0627 E7 00 OUT P1PTA,AX
FF80:0629 C6 06 5C 20 00 MOV TFLAG1,0
FF80:062E E8 2C 00 CALL SEC1
FF80:0631 E8 7D FE BRK0F1: CALL DSTOR
FF80:0634 F6 06 06 20 04 TEST SYSTEM,4
FF80:0639 74 31 JZ TMROFF
FF80:063B F6 06 5C 20 01 TEST TFLAG1,1
FF80:0640 74 EF JZ BRK0F1

;N0W DO CW LIMIT

;IF SET LIGHT LED 
;SET CW LIMIT LED ON

;GET IDD STUFF

;COMPLEMENT 
;SAVE IN FAUL2 
;STRIP OUT FAULTS 
;GET E-STOP, DRIVE LOCKOUT 
;STRIP JUNK 
;INVERT DRIVE LOCKOUT 
;MERGE

;GET CONTROL PORT 
;DO RESET

;DELAY 1 SEC

;GET CONTROL AGAIN 
;KILL RESET

;GET CONTROL PORT 
;RELEASE THE BRAKE 
; DO IT
;SET TIMER FLAG = OK 
•1

•GET UPDATE 
;BRAKE FREE?
;IF FREE CONTINUE 
;TIMED OUT?
;IF NOT
;SET BRAKE FAULT 
;RESET COMMAND

;CLEAR BRAKE FAULT 
;STOP TIMER

GET CONTROL PORT 
ENGAGE THE BRAKE 
DO IT
SET TIMER FLAG = OK 
1 SEC
GET UPDATE 
BRAKE FREE?

IF FREE CONTINUE 
TIMED OUT?
IF NOT
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FF80:0642 81 OE 08 20 00 01 OR WORD PTR FAUL1.256 ;SET BRAKE FAULT
FF80:0648 E9 00 FB JMP RSCMD ;RESET COMMAND

FF80:064B E8 OF 00 DELAY: CALL SECl ;START TIMER FOR 1 SECOND
FF80:064E C6 06 5C 20 00 DELA1: MOV TFLAG1,0 ;RESET TFLAG
FF80:0653 F6 06 5C 20 01 DELA2: TEST TFLAG1,1 ;TIME OUT?
FF80:0658 74 F9 JZ DELA2 ;WAIT
FF80:065A E2 F2 LOOP DELA1 ;UNTIL TIME HAS PASSED
FF80:065C C3 RET

FF80:065D SECl:
FF80:065D BA 5E FF MOV DX,T1M0DE ;ENABLE TIMER1 FIRST
FF80:0660 B8 09 EO MOV AX,0E009H
FF80:0663 EF OOT DX, AX
FF80:0664 BA 66 FF MOV DX,T2M0DE ;NOW TIMER2
FF80:0667 B8 01 CO MOV AX,OC001H
FF80:066A EF OUT DX, AX
FF80:066B C3 RET

FF80:066C TMROFF:
FF80:066C BE 00 00 MOV SI,OFFSET TSETUP ;POINT TO TABLE
FF80:066F BA 50 FF MOV DX,TOCOUT ;POINT TO SOURCE POINTER
FF80:0672 B9 OC 00 MOV CX, 12
FF80:0675 6F TSET: OUTSW
FF80:0676 83 C2 02 ADD DX,2
FF80:0679 E2 FA LOOP TSET
FF80:067B C3 RET
FF80:067C

TABLES FOR BOUND CHECKS

FF80:067C 0080 ANATAB: .WORD 8000H ;GND
FF80:067E FF7F .WORD 7FFFH
FF80:0680 0080 .WORD 8000H ;GND
FF80:0682 FF7F .WORD 7FFFH
FF80:0684 0080 .WORD 8000H ;GND
FF80:0686 FF7F .WORD 7FFFH
FF80:0688 0080 .WORD 8000H ;ROTATION VELOCITY
FF80:068A FF7F .WORD 7FFFH
FF80:068C 0080 .WORD 8000H ;+15V/2
FF80:068E FF7F .WORD 7FFFH
FF80:0690 0080 .WORD 8000H ;-15V/2
FF80:0692 FF7F .WORD 7FFFH
FF80:0694 0080 .WORD 8000H ;+5V
FF80:0696 FF7F .WORD 7FFFH
FF80:0698 0080 .WORD 8000H ;+10V
FF80:069A FF7F .WORD 7FFFH
FF80:069C 0080 .WORD 8000H ;GND
FF80:069E FF7F .WORD 7FFFH
FF80:06A0 0080 .WORD 8000H ;-10V
FF80:06A2 FF7F .WORD 7FFFH
FF80:06A4 0080 .WORD 8000H ;MOUNT TEMP 2
FF80:06A6 FF7F .WORD 7FFFH
FF80:06A8 0080 .WORD 8000H ;BIN TEMP

FF80:06AA FF7F .WORD 7FFFH
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FF80:06B4

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

F8FF
FF80:06AC
FF80:06AC
FF80:06AE

FF80:06B0 
FF80:06B0 
FF80:06B2 0700

CLSETAB:

BA AO FF

EF
EA 00 80 FF

.WORD 0FFF8H 

.WORD

MANRG:
0

.WORD 7

MODE SWITCH ENTRY CONTROL

;8 COUNTS BEFORE WE MOVE

;MODES 0 - 4 ACTIVE

MANTBL:
FF80:06B4 5804 .WORD NORMIT
FF80:06B6 F005 .WORD BRKON
FF80:06B8 5E04 .WORD NEGDA
FF80:06BA 6404 .WORD ZERDA
FF80:06BC 6A04 .WORD POSDA
FF80:06BE 7B04 .WORD NEGAD
FF80:06C0 8504 .WORD ZERAD
FF80:06C2 8F04 .WORD POSAD

FF80:07FQ ORG 07F0H

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

;MAKE UPPER MEMORY 2K BLOCKMOV
MOV
OUT
JMP

DX,UMCS 
AI.UMBS 
DX, AX
FAR INITAL ;ENTER INTO LOWER EPROM SECTION

FF80:07FC

Lines Asseibled : 986 Asseibly Errors : 0
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2500 A.D. 80186 Cross Asseibler - Version 4.00g

Input Filenaie : FEINT.asm 
Output Filenane : FEINT.obj

LIST ON

INTERRUPT SECTION FOR FOCUS AXIS FOR VLBA ANTENNAS 
WRITTEN BY: WAYNE M. KOSKI 
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 EPROM.

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

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

ASSUME CS:CODE, DS:DSEG

.OUTPUT 2500AD 

.OPTIONS H

LIST OFF

80188 INTERNAL PORTS FOR CONTROL AND GUIDANCE

80188 INTERRUPT CONTROL / STATUS REGISTARS

0000:FF22 EOI: .EQUAL 0FF22H END OF INTERRUPT REGISTAR
0000:FF24 POLL: .EQUAL 0FF24H INTERRUPT POLL REGISTAR
0000:FF26 POLLS: .EQUAL 0FF26H INTERRUPT POLL STATUS REGISTAR
0000:FF28 MASK: .EQUAL 0FF28H INTERRUPT MASK REGISTAR
0000:FF2A PMASK: .EQUAL 0FF2AH INTERRUPT PRIORITY MASK REGISTAR
0000:FF2C ISR: .EQUAL 0FF2CH INTERRUPT IN SERVICE REGISTAR
0000:FF2E IRR: .EQUAL 0FF2EH INTERRUPT REQUEST REGISTAR
0000:FF30 ICSR: .EQUAL 0FF30H INTERRUPT CONTROL STATUS REGISTAR
0000:FF32 ITCR: .EQUAL 0FF32H INTERRUPT TIMER CONTROL REGISTAR
0000:FF34 IDOCR: .EQUAL 0FF34H INTERRUPT DMA 0 CONTROL REGISTAR
0000:FF36 ID1CR: .EQUAL 0FF36H INTERRUPT DMA 1 CONTROL REGISTAR
0000:FF38 INTOCR: .EQUAL 0FF38H INT 0 CONTROL REGISTAR
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0000:FF3A INTICR: .EQUAL 0FF3AH ;INT 1 CONTROL REGISTAR
0000:FF3C INT2CR: .EQUAL 0FF3CH ;IKT 2 CONTROL REGISTAR
0000:FF3E INT3CR: .EQUAL 0FF3EH ;INT 3 CONTROL REGISTAR

80188 TIMER CONTROL REGISTARS

:FF50 TOCOUT .EQUAL 0FF50H TIMER 0 COUNT REGISTAR
: FF52 TOMAXA .EQUAL 0FF52H TIMER 0 MAXIMUM COUNT A REGISTAR
: FF54 TOMAXB .EQUAL 0FF54H TIMER 0 MAXIMUM COUNT B REGISTAR
: FF56 TOMODE .EQUAL 0FF56H TIMER 0 MODE REGISTAR
:FF58 T1C0UT .EQUAL 0FF58H TIMER 1 COUNT REGISTAR
: FF5A T1MAXA .EQUAL 0FF5AH TIMER 1 MAXIMUM COUNT A REGISTAR
: FF5C T1MAXB .EQUAL 0FF5CH TIMER 1 MAXIMUM COUNT B REGISTAR
: FF5B T1M0DE .EQUAL 0FF5EH TIMER 1 MODE REGISTAR
: FF60 T2C0UT .EQUAL 0FF60H TIMER 2 COUNT REGISTAR
: FF62 T2MAXA .EQUAL 0FF62H TIMER 2 MAXIMUM COUNT A REGISTAR
:FF66 T2M0DE .EQUAL 0FF66H TIMER 2 MODE REGISTAR

80188 CHIP SELECT CONTROL REGISTARS

0000:FFAO UMCS: .EQUAL OFFAOH

0000:FFA2 LMCS: .EQUAL 0FFA2H

0000:FFA4 PACS: .EQUAL 0FFA4H

0000:FFA6 MMCS: .EQUAL 0FFA6H

0000:FFA8 MPCS: .EQUAL 0FFA8H

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

0000:FFC0 DOSPL .EQUAL OFFCOH
0000:FFC2 DOSPM .EQUAL 0FFC2H
0000:FFC4 DODPL .EQUAL 0FFC4H
0000:FFC6 DODPM .EQUAL 0FFC6H
0000:FFC8 DOTC: .EQUAL 0FFC8H
0000:FFCA DOMODlI: .EQUAL OFFCAH
0000:FFDO D1SPL .EQUAL OFFDOH
0000:FFD2 D1SPM .EQUAL 0FFD2H
0000:FFD4 D1DPL .EQUAL 0FFD4H
0000.-FFD6 D1DPM .EQUAL 0FFD6H
0000:FFD8 D1TC: .EQUAL 0FFD8H
0000:FFDA DIMODE: .EQUAL 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 
DMA 0 MODE REGISTAR 
DMA 1 SOURCE 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/O RELOCATION REGISTAR 

OOOOrFFFE RELOC: .EQUAL OFFFEH ;I/O RELOCATION REGISTAR

J 80188 INITIAL VALUES FOR INTERNAL REGISTARS
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0000:007D LHBS: .EQUAL 007DH ;LOWER MEMORY BLOCK SIZE = 2K
0000:81BD MMBS: .EQUAL 81BDH ;HIDDLE MEMORY BLOCK SIZE = 8K
0000:03FD MM ST: .EQUAL 03FDH ;MIDDLE MEMORY START POSITION - 8K
0000:003D PST: .EQUAL 003DH PERIPHERAL START ADDRESS = 0
0000:FFBD UMBS: .EQUAL OFFBDH ;UPPER MEMORY BLOCK SIZE = 2K

EXTERNAL PORTS FOR CONTROLLING THE FOCUS AXIS

0000:0000 P1PTA: .EQUAL 0 PROM 1 PORT A
0000:0001 P1PTB: .EQUAL 1 PROM 1 PORT B
0000:0002 P1PTAD .EQUAL 2 PROM 1 PORT A DIRECTION
0000:0003 P1PTBD .EQUAL 3 PROM 1 PORT B DIRECTION
0000:0080 P2PTA: .EQUAL 128 PROM 2 PORT A
0000:0081 P2PTB: .EQUAL 129 PROM 2 PORT B
0000:0082 P2PTAD .EQUAL 130 PROM 2 PORT A DIRECTION
0000:0083 P2PTBD .EQUAL 131 PROM 2 PORT B DIRECTION
0000:0100 RAMTC: .EQUAL 256 RAM TIMER AND CONTROL
0000:0101 RAMPTA .EQUAL 257 RAM PORT A
0000:0102 RAMPTB .EQUAL 258 RAM PORT B
0000:0103 RAMPTC .EQUAL 259 RAM PORT C
0000:0104 RAMTLO .EQUAL 260 RAM TIMER LOW
0000:0105 RAMTHI .EQUAL 261 RAM TIMER HIGH
0000:0180 APEXRQ .EQUAL 384 APEX REQ
0000:0182 APEXRS .EQUAL 386 APEX RESPONSE
0000:0182 POSM .EQUAL 386 POSITION MSB
0000:0181 POSL .EQUAL 385 POSITION LSB
0000:0184 VELM .EQUAL 388 VELOCITY MSB
0000:0183 VELL .EQUAL 387 VELOCITY LSB
0000:0186 ANAH .EQUAL 390 ANALOGS MSB
0000:0185 ANAL .EQUAL 389 ANALOGS LSB
0000:0187 DISCR: .EQUAL 391 FOC DISCRETES
0000:018B RELADD .EQUAL 395 GET RELATIVE ADDRESS
0000:018C COMML: .EQUAL 396 CONTROL VALUE LSB
0000:018D COMMli: .EQUAL 397 CONTROL VALUE MSB
0000:018E DEVACK .EQUAL 398 DEVICE ACKNOWLEDGE
0000:018F MONL .EQUAL 399 MONITOR DATA MSB
0000:0190 MONM .EQUAL 400 MONITOR DATA LSB
0000:0191 ADL: .EQUAL 401 READ A/D LSB
0000:0192 ADH: .EQUAL 402 READ A/D MSB
0000:0193 SEMCT: .EQUAL 403 SELECT MOTOR CURRENT/TORQUE
0000:0194 STCNV: .EQUAL 404 START A/D CONVERT
0000:0195 MODES* .EQUAL 405 READ MODE SWITCH
0000:0196 LTCHDA .EQUAL 406 LATCH DRIVE D/A
0000:0197 BDERL1 .EQUAL 407 BDS3 ERROR LSB (1

0000:2000

DSEG: SEGMENT 

; DATA STORAGE 

ORG 2000H

MEMST: .EQUAL $
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0000:2000

; MONITOR STORAGE 

POSCEC: .BLKB 2 POSITION COMMAND ECHO
0000:2002 POSD: .BLKB 2 CURRENT POSITION DATA
0000:2004 ERROR: .BLKB 2 POSCEC-POSD
0000:2006 SYSTEM : .BLKB 2 SYSTEM PARAMETERS
0000:2008 FA0L1: .BLKB 2 FAULT BITS SET 1
0000:200A FAUL2: .BLKB 2 FAULT BITS SET 2
0000:200C ANAFL: .BLKB 2 ANALOG FAULT FLAGS

0000:200E ANADT: .EQUAL $ ;ANALOG STORAGE IS HERE

0000:200E GND1: .BLKB 2 GND
0000:2010 GND2: .BLKB 2 GND
0000:2012 GND3: .BLKB 2 GND
0000:2014 VEL: .BLKB 2 FOCUS VELOCITY
0000:2016 V15P: .BLKB 2 +15V/2
0000:2018 V15N: .BLKB 2 -15V/2
0000:201A V5: .BLKB 2 +5V
0000:201C V10P: .BLKB 2 +10V
0000:201E MTEMP1 : .BLKB 2 MOUNT TEMP 1
0000:2020 V10N: .BLKB 2 -10V
0000:2022 MTEMP2 : .BLKB 2 MOUNT TEMP 2
0000:2024 BTEMP: .BLKB 2 BIN TEMP

0000:2026 SERVER : .BLKB 2
0000:2028 VEL1: .BLKB 2
0000:202A X22: .BLKB 2 OCCURANCE COUNT
0000:202C X23: .BLKB 2 COUNT WITHIN OCCURANCE
0000:202E X24: .BLKB 2
0000:2030 X25: .BLKB 2
0000:2032 X26: .BLKB 2
0000:2034 121: .BLKB 2
0000:2036 X28: .BLKB 2
0000:2038 X29: .BLKB 2
0000:203A X30: .BLKB 2
0000:203C X31: .BLKB 2
0000:203E X32: .BLKB 2

0000:2040 RAC:

TEMPORARY STORAGE 

.BLKB 1 RELATIVE CONTROL ADDRESS
0000:2041 COHL: .BLKB 1 CONTROL VALUE LSB
0000:2042 COMM: .BLKB 1 CONTROL VALUE MSB
0000:2043 ACKF: .BLKB 1 ACKNOWLEDGE FLAG
0000:2044 COMTMP .BLKB 2 TEMPORARY COMMAND STORAGE
0000:2046 ADVAL: .BLKB 2 A/D TEMPORARY STORAGE
0000:2048 SPEED: .BLKB 1 RAMP LEVEL
0000:2049 BREAK1 .BLKB 2 RAMP UP BREAK POINT
0000:204B BREAK2 .BLKB 2 RAMP DOWN BREAK POINT
0000:2040 POSDOD .BLKB 2 OLD POSITION
0000:204F SCRLST .BLKB 2 LAST 500US POSITION
0000:2051 SCRCNT .BLKB 2 SCREW COUNT
0000:2053 EXTTMR .BLKB 1 EXTERNAL SAFETY TIMER
0000:2054 DEL: .BLKB 2 FILTER DELTA
0000:2056 FIL: .BLKB 1 FILTER FAIL FLAG
0000:2057 FILOVR .BLKB 1 FILTER FAILURE COUNTER
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0000:2058 PHASEA .BLKB 1
0000:2059 SCWIGN .BLKB 1
0000:205A RANDOM .BLKB 2
0000:205C SECCHC .BLKB 1

FLAGS

0000:205D FLAGST .EQUAL $

0000:205D RESCMD .BLKB 1
0000:2051 NAPATV .BLKB 1
0000:205F NAPREQ .BLKB 1
0000:2060 DRVREQ .BLKB 1
0000:2061 MANOVR .BLKB 1
0000:2062 BDSRST .BLKB 1
0000:2063 DRVONE .BLKB 1
0000:2064 ADFLAG .BLKB 1
0000:2065 BFLAG: .BLKB 1
0000:2066 TFLAGO .BLKB 1
0000:2067 TFLAG1 .BLKB 1
0000:2068 TFLAG2 .BLKB 1
0000:2069 DRVOFF .BLKB 1
0000:206A DRVATV .BLKB 1
0000:206B RAMPOS .BLKB
0000:206D DIR: .BLKB 1
0000:2061 LDIR: .BLKB 1

0000:0012 ENDFLG .EQUAL $

ENDS

;CURRENT SCREW SENSOR LEVEL 

;RANDOM NUMBER
;SECOND CHANCE FOR 2ND SCREW

PROGRAM EQUATES

0000:2100 STCK: .EQUAL 2100H STACK LOCATION
0000:A766 DOVAL: .EQUAL 0A766H DMA 0 CONTROL VALUE
OOOO^OEB MASKV: .EQUAL 00E8H DMA 0, INTO, TIMER ENABLE
0000:001C CONRAM: .EQUAL 28 ?? REV/SEC CONVERGE LEVEL
0000:8A00 LOW: .EQUAL OOAOOH XOR. 8000H LOW VALUE
0000:7200 HIGH: .EQUAL 

LIST ON

0F200H XOR. 8000H HIGH VALUE

EXTERNAL REFERENCES

GLOBAL DSETUP, TSETUP, TSETl, CLSETAB 
EXTERNAL INITAL:FAR, RSCMD:FAR

0000:0000 ORG OOOOH

0000:0000 0000 0000 TYPEO .LONG INITAL DIVIDE ERROR EXCEPTION
0000:0004 0000 0000 TYPE1 .LONG INITAL SINGLE STEP EXCEPTION
0000:0008 5000 0000 TYPE2 .LONG NMI NMI
0000:000C B001 0000 TIPB3 .LONG TMR2 BREAKPOINT INTERRUPT
0000:0010 0000 0000 TYPE4 .LONG INITAL INTO EXCEPTION
0000:0014 9DOO 0000 TYPE5 .LONG BOUND ARRAY BOUND EXCEPTION
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272 0000:0018 0000 0000 TYPE6: .LONG INITAL UNUSED OPCODE EXCEPTION

273 0000:001C 0000 0000 TYPE7: .LONG INITAL ESC OPCODE EXCEPTION

274 0000:0020 0000 0000 TYPE8: .LONG INITAL TIMER 0 INTERRUPT

275 0000:0024 0000 0000 TYPE9: .LONG INITAL RESERVED

276 0000:0028 AEOO 0000 TYPE10 .LONG DMAO DMA 0
277 0000:002C 0000 0000 TYPE11 .LONG INITAL DMA 1

278 0000:0030 8101 0000 TYPE12 .LONG INTO INT 0 INTERRUPT

279 0000:0034 0000 0000 TYPE13 .LONG INITAL INT 1 INTERRUPT

280 0000:0038 0000 0000 TYPE14 .LONG INITAL INT 2 INTERRUPT

281 0000:003C 0000 0000 TYPE15 .LONG INITAL INT 3 INTERRUPT

282 0000:0040 0000 0000 TYPE16 .LONG INITAL RESERVED

283 0000:0044 0000 0000 TYPE17 .LONG INITAL RESERVED

284 0000:0048 9F01 0000 TYPE18 .LONG TMR1 TIMER 1 INTERRUPT

285 0000:004C B001 0000 TYPE19 .LONG TMR2 TIMER 2 INTERRUPT

286
287
288
289
290

324
325

326
327
328

NMI INTERRUPT IS LOCATED HERE AFTER TABLE

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

;SAVE REGISTARS, ETC

291 0000:0050
292 0000:0050 NMI:
293 0000:0050 50 PUSH AX
294 0000:0051 52 PUSH DX
295 0000:0052 53 PUSH BX

296 0000:0053 FF 36 65 20 PUSH BFLAG
297 0000:0057 C6 06 65 20 00 MOV BFLAG,0

298 0000:005C BA 8B 01 MOV DX,RELADD
299 0000:005F EC IN AL, DX
300 0000:0060 B4 00 MOV AH,0
301 0000:0062 2E 62 06 FA 05 BOUND AX,CS:MONRG

302 0000:0067 F6 06 65 20 01 TEST BFLAG,1
303 0000:006C 74 07 JZ NMI1
304 0000:006E 80 OE 08 20 40 OR FAUL1,64
305 0000:0073 EB 19 JMP SHORT NEXIT
306 0000:0075 NHI1:
307 0000:0075 2E 2B 06 FA 05 SUB AX,CS:MONRG
308 0000:007A 03 CO ADD AX,AX
309 0000:007C 8B D8 MOV BX, AX
310 0000:007E 8B 87 00 20 MOV AX,MEMST[BX]
311 0000:0082 BA 8F 01 MOV DX,MONL
312 0000:0085 EF OUT DX, AX

313 0000:0086 4A DEC DX
314 0000:0087 EE OUT DX, AL
315 0000:0088 81 26 08 20 BF FF AND WORD PTR FAUL1,OFFBFH
316 0000:008E B8 02 00 NEXIT: MOV AX,2
317 0000:0091 BA 22 FF MOV DX,EOI
318 0000:0094 EF OUT DX, AX
319 0000:0095 8F 06 65 20 POP BFLAG
320 0000:0099 5B POP BX

321 0000:009A 5A POP DX
322 0000:009B 58 POP AX
323 0000:009C CF IRET

;RELATIVE ADDRESS TEST 
;GET RELATIVE ADDRESS

;RELATIVE ADDRESS IN RANGE? 

IF OK
SET MONITOR FAULT FLAG 
EXIT ROUTINE

SUBTRACT OFFSET 
TIMES 2
BX IS NOW THE INDEX VALUE 
GET MONITOR DATA 
SEND IT

SEND DEVICE AKNOWLEDGE 
RESET MONITOR FAULT FLAG 
SPECIFIC EOI

;RESTORE REGISTARS, ETC

THIS INTERRUPT SETS THE OUT OF BOUNDS FLAG

0000:0G9D
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0000:009D 50 PUSH AX ;SAVE REGISTARS
0000:009E 52 PUSH DX
0000:009F C6 06 65 20 01 MOV BFLAG,1 ;SET OUT OF BOUNDS
0000:00A4 B8 05 00 MOV AX,5 SPECIFIC EOI
0000:00A7 BA 22 FF MOV DX,E0I
0000:OOAA EF OUT DX, AX
0000:00AB 5A POP DX ;RESTORE REGI STARS
0000:OOAC 58 POP AX
0000:OOAD CF IRET

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

0000:OOAE DMAO:
0000:OOAE 50 PUSH AX SAVE REGISTARS, ETC
0000:OOAF 52 PUSH DX
0000:00B0 51 PUSH CX
0000:00B1 53 PUSH BX
0000:00B2 56 PUSH SI
0000:00B3 FF 36 65 20 PUSH BFLAG
0000:00B7 C6 06 65 20 00 MOV BFLAG,0 ASSUME IN BOUNDS
0000:00BC 8A IE 40 20 MOV BL,RAC GET RELATIVE ADDRESS
0000:OOCO B7 00 MOV BH, 0 STRIP UPPER NYBBLE
0000:00C2 2E 62 IE DC 05 BOUND BX,CS:CMDRG VALID COMMAND?
0000:00C7 F6 06 65 20 01 TEST BFLAG,1 IN BOUND?
0000:OOCC 74 08 JZ DMA01 IF OK
0000:00CE 80 OE 08 20 20 OR FAUL1,32 SET COMMAND INVALID
0000:00D3 E9 8B 00 JMP DEXIT
0000:00D6 DMA01:
0000:00D6 81 26 08 20 DF FF AND WORD PTR FAUL1,OFFDFH CLEAR COMMAND INVALID
0000:00DC 2E 2B IE DC 05 SUB BX,CS:CMDRG SUBTRACT OFFSET
0000:00E1 03 DB ADD BX, BX TIMES 2
OOOO:00E3 2E 8B 87 EO 05 MOV AX,CS:CMDTBL[BX] GET NEW PROGRAM POINT
0000:OOE8 FF EO JMP AX GO THERE

3 THE NEXT FIVE ROUTINES ARE THE COMMAND PROCESSING ENTRY

0000:OOEA POSCMD:
OOOO^OEA A1 41 20 MOV AX,CONL GET COMMANDED POSITION
0000:OOED 35 00 80 XOR AX,8000H FOR BOUND TEST
0000:00F0 2E 62 06 FE 05 BOUND AX,CS:P0SRG POSITION WITHIN RANGE?
0000:00F5 35 00 80 XOR AX,8000H UNDO AFTER TEST
0000:00F8 F6 06 65 20 01 TEST BFLAG,1
0000:OOFD 74 07 JZ POSCMl IF IN RANGE
0000:00FF 80 OE 08 20 80 OR FAUL1,128 ;SET OPERATOR FAULT
0000:0104 EB 5B JMP SHORT DEXIT
0000:0106 80 26 08 20 7F POSCMl: AND FAUL1,7FH RESET OPERATOR FAULT
0000:010B A3 44 20 MOV COMTMP,AX SAVE COMMANDED POSITION
0000:010E C6 06 60 20 01 MOV DRVREQ,1 SET DRIVE REQUEST
0000:0113 C6 06 63 20 00 MOV DRVONE,0 CLEAR SECOND TRY FLAG
0000:0118 EB 47 JMP SHORT DEXIT

0000:011A RECMD:
0000:011A C6 06 5D 20 01 MOV RESCMD,! ;SET SOFT RESET REQUEST

0000:011F EB 40 JMP SHORT DEXIT

0000:0121 NAPCMD:
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0000:0121 F6 06 41 20 01 T8ST CONL.l ;TEST FOR SET / RESET
0000:0126 75 0C JNZ NAPCMl
0000:0128 C6 06 58 20 00 MOV NAPATV,0 ;IF CLEAR NAP
0000:0120 80 26 06 20 FE AND SYSTEM,OFEH
0000:0132 8B 2D JMP SHORT DEXIT
0000:0134 F6 06 5E 20 01 NAPCMl: T8ST NAPATV,1 ;ALREADY NAPPED?
0000:0139 75 26 JNZ DEXIT
0000:013B C6 06 5F 20 01 MOV NAPREQ,1 ;SET NAP REQUEST
0000:0140 EB IF JMP SHORT DEXIT

0000:0142 MANCMD:
0000:0142 F6 06 41 20 01 T8ST C0NL,1 ;TEST FOR SET / RESET
0000:0147 75 OC JNZ MANCM1
0000:0149 C6 06 61 20 00 MOV MAN0VR,0 ;IF CLEAR OVER RIDE
0000:014E 80 26 06 20 F7 AND SYSTEM,0F7H
0000:0153 EB OC JMP SHORT DEXIT
0000:0155 C6 06 61 20 01 MANCM1: MOV MANOVR,1 ;SET MANUEL OVER-RIDE
0000:015A EB 05 JMP SHORT DEXIT

000Q:015C C6 06 62 20 01 BDSCMD: MOV BDSRST,1 ;SET BDS3 SERVO RESET

0000:0161 BE EE 05 DEXIT: MOV SI,CS:OFFSET DSETUP ;RE-INITIALIZE DMA 0
0000:0164 BA CO FF MOV DX,DOSPL
0000:0167 B9 06 00 MOV CX, 6
0000:016A 6F DSET: OUTSW
0000:016B 83 C2 02 ADD DX,2
0000:0168 E2 FA LOOP DSET
0000:0170 B8 OA 00 MOV AX,10 ;SPECIFIC EOI
0000:0173 BA 22 FF MOV DX,EOI
0000:0176 EF OOT DX, AX
0000:0177 8F 06 65 20 POP BFLAG ;RESTORE R8GISTARS, ETC
0000:017B 5E POP SI
0000:0170 5B POP BX
0000:0170 59 POP CX
0000:0178 5A POP DX
0000:0178 58 POP AX
0000:0180 CF I SET

; THIS INTERRUPT ROUTINE LOADS THE ANALOG TO DIGITAL VALUE
; AFTER CONVERSION

0000:0181 INTO:
0000:0181 50 PUSH AX ;SAVE REGISTARS
0000:0182 52 PUSH DX
0000:0183 BA 91 01 MOV DX,ADL ;G8T A/D VALU8
0000:0186 ED IN AX, DX
0000:0187 Cl E8 04 SHR AX,4 ;PUT INTO POSITION
0QQ0:018A 35 00 08 XOR AX,0800H ;TWOS C0MPL8M8NT
0000:0180 A3 46 20 MOV ADVAL,AX ;STORE H8RE
0000:0190 C6 06 64 20 01 MOV ADFLAG,1 ;S8T ADFLAG
0000:0195 B8 OC 00 MOV AX, 12 ;SP8CIFIC 801
0000:0198 BA 22 FF MOV DX,EOI
0000:019B EF OUT DX, AX
OOOO:019C 5A POP DX ;RESTORE REGISTARS

0000:0190 58 POP AX
0000:0198 CF IRET
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0000:019F TMR1:
0000:019F 50 POSH
0000:01A0 52 POSH
0000.01A1 C6 06 67 20 01 MOV
0000:01A6 B8 08 00 MOV
0000:01A9 BA 22 FF MOV
0000:01AC EF OOT
00Q0:01AD 5A POP
0000:01AE 58 POP
0000:01AF CF IRET

0000:01B0 THR2:
0000:01B0 50 PUSH
0000:01B1 53 POSH
0000:01B2 51 POSH
0000:01B3 52 POSH
0000:01B4 FF 36 65 20 POSH
0000:01B8 C6 06 53 20 19 MOV
0000:01BD F6 06 6A 20 01 TEST
0000:01C2 75 06 JNZ
0000:01C4 E8 01 04 CALL
0000:01C7 E9 E2 02 JMP
0000:01CA F6 06 69 20 01 GO: TEST
0000:01CF 74 03 JZ
0000:01D1 E9 7E 02 JMP
0000:01D4 E4 81 TMR21: IN
0000:01D6 24 18 AND
0000:01D8 34 10 XOR
0000:0IDA 74 03 JZ
0000:01DC E9 AA 02 JMP
0000:01DF E8 54 03 THR210: CALL
0000:0182 BA 87 01 MOV
0000:0185 EC IN
0000:0116 F6 06 6E 20 01 TEST
0000:018B 74 07 JZ
0000:01KD 24 03 AND
0000:01EF 74 OA JZ
0000:01F1 E9 5E 02 JMP
0000:01F4 24 OC TMR21A: AND
0000:01F6 74 03 JZ
0000:01F8 E9 57 02 JMP
0000:01FB F6 06 59 20 01 TMR21B: TEST
0000:0200 74 03 JZ
0000:0202 E9 7C 00 JMP
0000:0205 EC THR2BB: IN
0000:0206 24 20 AND
0000:0208 30 06 58 20 XOR
0000:020C A2 58 20 MOV
0000:020F 74 09 JZ
0000:0211 C7 06 51 20 00 00 MOV
0000:0217 E9 67 00 JMP
0000:021A A1 4F 20 TMR21C: MOV
0000:021D 2B 06 02 20 SOB
0000:0221 C6 06 65 20 00 MOV
0000:0226 2E 62 06 EA 05 BOUND
00G0:022B F6 06 65 20 01 TEST
0000:0230 74 1C JZ

AX ;SAVE REGISTARS
DX
TFLAG1,1 ;SET TIMER 1 FLAG
AX,8 ;SPECIFIC EOI
DX,EOI
DX, AX
DX ;RESTORE REGISTARS
AX

AX SAVE REGISTARS
BX
CX
DX
BFLAG
EXTTMR,25
DRVATV,1
GO
TMROFF
TMR2EX
DRVOFF,1 GO INTO SHUTDOWN?
TMR21 IF NOT SHUT DOWN
OFFIT IF SHUT DOWN
AL,P2PTB GET E-STOP, DRIVE LOCKOUT
AL,18H STRIP JUNK
AL,10H INVERT DRIVE LOCKOUT
TMR210 IF EVERYTHING OK
0FFIT3 ELSE KILL DRIVE
DSTOR GET LATEST DATA
DX,DISCR POINT TO DISCRETES
AL, DX GET INFO
LDIR,1 TEST DIRECTION
TMR21A IF POSITIVE
AL, 3 DOWN LIMIT?
TMR21B IF NOT
OFFIT IF IN DOWN LIMIT
AL,OCH UP LIMIT?
TMR21B IF NOT
OFFIT IF IN UP LIMIT
SCWIGN,1 IGNORE?
TMR2BB NO
TMR22 YES
AL, DX GET SCREW LEVEL
AL, 32 JUST SCREW INFO
PHASEA,AL TRANSITION?
PHASEA,AL UPDATE
TMR21C IF NO TRANSITION
WORD PTR SCRCHT,0 SCREW COUNT 0
TMR22 CONTINUE
AX,SCRLST GET LAST OK POSITION
AX,POSD DEVELOP DELTA
BFLAG,0 FOR BOUND CHECK
AX,CS:DELTA IN BOUNDS?
BFLAG,1
TMR2CC ; IF IN BOUNDS
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0000:0232 C6 06 56 20 01 MOV FIL, 1 SET FIL BLOWN
0000:0237 A1 54 20 MOV AX,DEL GET LAST OK DELTA
0000:023A FE 06 57 20 INC FILOVR INC FILTER NUMBER FAIL COUNT
0000:0238 80 3E 57 20 OA CMP FILOVR,10 TOO MANY?
0000:0243 75 OE JNZ TMR2CD IF NOT
0000:0245 81 OE 08 20 00 OA OR WORD PTR FAUL1,OOAOOH SET FAULT
0000:024B E9 3B 02 JMP 0FFIT3 MAJOR PROBLEM
0000:0248 C6 06 56 20 00 THR2CC: MOV FIL, 0 RESET FIL
0000:0253 01 06 51 20 TMR2CD: ADD SCRCNT,AX ADD IN DELTA
0000:0257 A3 54 20 MOV DEL,AX UPDATE DELTA
0000:025A A1 02 20 MOV AX.POSD UPDATE POSITION
0000:025D A3 4F 20 MOV SCRLST,AX
0000:0260 C6 06 65 20 00 MOV BFLAG,0 SET IN BOUNDS
0000:0265 A1 51 20 MOV AX,SCRCNT
0000:0268 2E 62 06 OE 06 BOUND AX,CS:SCREW WITHIN +/- 38 COUNTS
0000:026D F6 06 65 20 01 TEST BFLAG,1 IN BOUNDS?
0000:0272 74 OD JZ TMR22 IF OK
0000:0274 81 OE 08 20 00 82 TMR21D: OR WORD PTR FAUL1,8200H SET FAULT BITS
0000:027A FE 06 5C 20 INC SECCHC INC SECOND CHANCE
0000:0271 E9 08 02 JMP 0FFIT3 KILL DRIVE
0000:0281 F6 06 56 20 01 THR22: TEST FIL, 1 BAD AREA
0000:0286 74 03 JZ TMR220
0000:0288 E9 21 02 JMP TMR2EX
0000:028B AO 6D 20 TMR220: MOV AL,DIR GET DIRECTION
0000:0281 3A 06 6E 20 CMP AL,LDIR EQUAL?
0000:0292 74 08 JZ TMR22A IF EQUAL
0000:0294 C6 06 6B 20 06 MOV RAMPOS,6
0000:0299 E9 15 00 JMP VERGIT GOTO CONVERGE
0000:029C 80 3E 48 20 OA TMR22A: CMP BYTE PTR SPEED,10 MOTION ANALYSIS?
0000:02A1 75 03 JNZ TMR23 IF NOT
0000:02A3 E9 1A 02 JMP MOTION
0000:02A6 8B IE 6B 20 THR23: MOV BX,RAMPOS GET CURRENT RAMP
0000:02AA 2E 8B 87 06 06 MOV AX,CS:RAMPTL[BX] GET INDEX
0000:02AF FF EO JMP AX GO THERE
0000:02B1
0000:02B1 VEBGIT:
0000:02B1 8B IE 04 20 MOV BX,ERROR ARE WE CLOSE?
0000:02B5 C6 06 65 20 00 MOV BFLAG,0 SET IN BOUNDS
0000:02BA 2E 62 IE 08 05 BOUND BX,CS:CLSETAB CLOSE?
0000:02BF F6 06 65 20 01 TEST BFLAG,1
0000:02C4 75 3A JNZ VERGI1 IF NOT
0000:02C6 E5 00 IN AX,P1PTA FINAL RAMP TO STOP
0000:02C8 50 PUSH AX SAVE IT
0000:02C9 25 FF OF AND AX,OFFFH JUST RAMP VALUE
0000:02CC BB 04 00 MOV BX, 4 PREPARE TO DECREASE
0000:02CF F6 06 6E 20 01 TEST LDIR,1 CHECK DIRECTION
0000:02D4 75 02 JNZ VERGIO IF POSITIVE
0000:0206 F7 DB NEG BX IF NEGATIVE
0000:0208 2B C3 VERGIO: SUB AX,BX
0000:020A 25 FF OF AND AX,OFFFH JUST RAMP VALUE
0000:0200 5B POP BX RESTORE
0000:0201 81 E3 00 FO AND BX,OFOOOH JUST CONTROL
0000:0282 30 00 00 CMP AX, 0 DONE?
0000:0285 75 OE JNE VERGIA NOT DONE

0000:0287 81 26 08 20 FF FD AND WORD PTR FAUL1,0FDFFH RESET DRIVE FAULT FLAG
0000:0280 C6 06 5C 20 00 MOV BYTE PTR SECCHC,0 CLEAR 2ND SCREW SECOND CHANCE
0000:02F2 E9 94 01 JMP 0FFIT3 COMPLETE
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0000:02F5 OB C3 VERGIA: OR AX,BX MERGE
0000:02F7 E7 00 OUT P1PTA,AX SEND NEW RAMP
0000:02F9 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:02FC EE OUT DX, AL NEW RAMP COMPLETE
0000:02FD E9 AC 01 JMP TMR2EX

0000:0300 VERGI1:
0000:0300 AO 6D 20 MOV AL,DIR ;CHECK FOR DIRECTION SWITCH
0000:0303 3A 06 6E 20 CMP AL,LDIR
0000:0307 75 07 JNE VERGIB WE OVER SHOT
0000:0309 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:030C EE OUT DX, AL OLD RAMP COMPLETE
0000:030D E9 9C 01 JMP TMR2EX IF NOT SWITCHED
0000:0310 E5 00 VERGIB: IN AX,P1PTA FINAL RAMP TO STOP
0000:0312 50 PUSH AX SAVE IT
0000:0313 25 FF OF AND AX,OFFFH JUST RAMP VALUE
0000:0316 BB 04 00 MOV BX, 4 PREPARE TO DECREASE
0000:0319 F6 06 6E 20 01 TEST LDIR,1 CHECK DIRECTION
0000:0315 75 02 JNZ VERGIC IF POSITIVE
0000:0320 F7 DB NEG BX IF NEGATIVE
0000:0322 2B C3 VERGIC: SUB AX,BX
0000:0324 25 FF OF AND AX,OFFFH JUST RAMP VALUE
0000:0327 5B POP BX RESTORE
0000:0328 81 E3 00 FO AND BX,OFOOOH JUST CONTROL
0000:032C 50 PUSH AX SAVE NEW RAMP
0000:032D OB C3 OR AX,BX MERGE
0000:032F E7 00 OUT P1PTA,AX SEND NEW RAMP
0000:0331 BA 96 01 MOV DX, LTCHDA NOW LATCH D/A
0000:0334 EE OUT DX,AL NEW RAMP COMPLETE
0000:0335 58 POP AX RESTORE NEW RAMP
0000:0336 3D 00 00 CMP AX, 0 DONE?
0000:0339 74 03 JE VERGI2 DONE
0000:033B E9 6E 01 JMP TMR2EX

0000:0331 VERGI2:
0000:0331 F6 06 63 20 01 TEST DRVONE.l ON SECOND TRY?
0000:0343 75 1A JNZ VERGI3 IF SECOND TRY
0000:0345 C6 06 63 20 01 MOV DRV0NE,1 SET SECOND TRY FLAG
0000:034A C6 06 6A 20 00 MOV DRVATV,0 SET DRIVE TO NON ACTIVE
0000:034F C6 06 60 20 01 MOV DRVREQ,1 RESTART COMMAND
0000:0354 8B IE 00 20 MOV BX,P0SCEC GET COMTMP = POSCEC
0000:0358 89 IE 44 20 MOV COMTMP,BX
0000:035C E9 2A 01 JMP 0FFIT3 ;LEAVE
0000:035F VERGI3:
0000:035F 81 OE 08 20 00 02 OR WORD PTR FAUL1,200H ;SET DRIVE FAULT
0000:0365 E9 21 01 JMP 0FFIT3 ;ST0P

0000:0368 C6 06 65 20 00 ZIPUP: MOV BFLAG,0 ;RESET BOUND FLAG
0000:036D FE OE 48 20 DEC SPEED
0000:0371 75 34 JNZ ZIPUP2 IF NO CHANGE IN RAMP
0000:0373 C6 06 48 20 14 MOV SPEED,20 RESET SPEED
0000:0378 E5 00 IN AX,P1PTA GET CURRENT RAMP POINT
0000:0374 50 PUSH AX SAVE IT
OOOO:037B 25 FF OF AND AX.OFFFH STRIP CONTROL NYBBLE
0000:0371 BB 04 00 MOV BX,4 DO NEXT SAMP STEP

0000:0381 F6 06 6E 20 01 TEST LDIR,1 NEGATIVE?
0000:0386 75 02 JNZ ZIPUP1 IF POSITIVE
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0000:0388 F7 DB NEG BX REVESRE SIGN
0000:038A 03 C3 ZIPUP1: ADD AX, BX NEW RAMP

0000:038C 25 FF OF AND AX,OFFFH STRIP UPPER NYBBLE
0000:038F Cl CO 04 ROL AX,4 ROTATE FOR BOUND TEST
0000:0392 2S 62 06 02 06 BOUND AX,CS:RAMPLM
0000:0397 Cl C8 04 ROR AX,4 PUT BACK

0000:039A 5B POP BX GET OLD CONTROL BITS
0000:039B 81 E3 00 FO AND BX,OFOOOH STRIP OLD RAMP
0000:039F OB C3 OR AX,BX MERGE
0000:03A1 87 00 OUT PIPTA,AX SEND NEW RAMP
0000:03A3 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:03A6 EE OOT DX, AL NEW RAMP COMPLETE

0000:03A7 F6 06 65 20 01 ZIPUP2: TEST BFLAG,1 OUT OF BOUNDS?
0000:03AC 75 13 JNZ ZIPUP3 IF OUT
0000:03AK A1 02 20 MOV AX,POSD CURRENT POSITION
0000:03B1 F6 06 6E 20 01 TEST LDIR,1 CHECK DIRECTION

0000:03B6 75 11 JNZ ZIPUP4 IF NEGATIVE
0000:03B8 3B 06 49 20 CMP AX,BREAK1 RAMP INTO MAIN?
0000:03BC 73 03 JNC ZIPUP3 GO INTO MAIN
0000:03BK E9 EB 00 JMP TMR2EX NOPE
0000:03C1 80 06 6B 20 02 ZIPUP3: ADD RAMPOS,2 SET MAIN
0000:03C6 E9 E3 00 JMP TMR2EX NOW LEAVE
0000:03C9 3B 06 49 20 ZIPUP4: CMP AX,BREAE1 RAMP INTO MAIN?

0000:03CD 72 F2 JC ZIPUP3 GO INTO MAIN

0000:03CF E9 DA 00 JMP TMR2EX NOPE

0000:03D2 MAINKY:
0000.-03D2 FE OE 48 20 DEC SPEED
0000:03D6 75 05 JNZ MAINNO FOR MOTION ANALYSIS
0000:03D8 C6 06 48 20 14 MOV SPEED,20 RESET SPEED
0000:03DD A1 02 20 MAINNO: MOV AX,POSD CURRENT POSITION
0000:03E0 F6 06 6E 20 01 TEST LDIR,1 CHECK DIRECTION
0000:03E5 75 OF JNZ MAINN2 IF NEGATIVE
0000:0387 3B 06 4B 20 CMP AX,BREAK2 MAIN INTO RAMP DOWN?
0000:03EB 73 02 JNC MAINN1 GO INTO RAMP DOWN
0000:038D EB OD JMP SHORT MAINN3 NOPE
0000:038F 80 06 6B 20 02 MAINN1: ADD RAMPOS,2 SET RAMP DOWN
0000:03F4 EB 06 JMP SHORT MAINN3 NOW LEAVE
0000:03F6 3B 06 4B 20 MAINN2: CMP AX,BREAK2 MAIN INTO RAMP DOWN?
0000:03FA 72 F3 JC MAINN1 GO INTO RAMP DOWN
0000:03FC BA 96 01 MAINN3: MOV DX,LTCHDA NOW LATCH D/A
0000:03FF EE OUT DX,AL OLD RAMP COMPLETE
0000:0400 E9 A9 00 JMP TMR2EX DONE

0000:0403 F8 OE 48 20 ZIPDWN: DEC SPEED
0000:0407 75 46 JNZ ZIPDN3 IF NO CHANGE IN RAMP
0000:0409 C6 06 48 20 14 MOV SPEED,20 RESET SPEED
0000:0408 E5 00 IN AX,PIPTA GET CURRENT RAMP POINT
0000:0410 50 PUSH AX SAVE IT
0000:0411 25 FF OF AND AX,OFFFH STRIP CONTROL NYBBLE
0000:0414 BB 04 00 MOV BX, 4 DO NEXT RAMP STEP
0000:0417 F6 06 68 20 01 TEST LDIR,1 NEGATIVE?

0000:041C 75 02 JNZ ZIPDN1 IF POSITIVE
0000:0418 F7 DB NEG BX REVESRE SIGN
0000:0420 2B C3 ZIPDN1: SUB AX,BX NEW RAMP
0000:0422 25 FF OF AND AX,OFFFH STRIP UPPER NYBBLE
0000:0425 5B POP BX GET OLD CONTROL BITS
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0000:0426 74 15 JZ ZIPDN2 IF ZERO
0000:0428 81 E3 00 FO AND BX,OFOOOH STRIP OLD RAMP
0000:042C OB C3 OR AX, BX MERGE
0000:042E E7 00 OOT P1PTA,AX SEND NEW RAMP
0000:0430 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:0433 EE OUT DX, AL NEW RAMP COMPLETE
0000:0434 ?6 06 6E 20 01 TEST LDIR,1 CHECK DIRECTION
0000:0439 75 02 JNZ ZIPDN2 IF POSITIVE
0000:043B F7 D8 NEG AX INVERT FOR CHECK
0000:0430 25 FF OF ZIPDN2: AND AX,OFFFH CURRENT RAMP
0000:0440 3D 1C 00 CMP AX, CONRAM RAMP INTO CONVERGE?
0000:0443 73 67 JNC TMR2EX NOPE
0000:0445 C6 06 48 20 01 MOV SPEED,1 RESET SPEED
0000:044A 80 06 6B 20 02 ADD RAMPOS,2 SET CONVERG
0000:044? E9 5A 00 ZIPDN3: JMP TMR2EX NOW LEAVE

0000:0452 E5 00 OFFIT: IN AX,P1PTA GET CURRENT RAMP POINT
0000:0454 FE OE 48 20 DEC SPEED
0000:0458 75 27 JNZ 0FFIT2 IF NO CHANGE IN RAMP
0000:045A C6 06 48 20 14 MOV SPEED,20 RESET SPEED
0000:045? 50 PUSH AX SAVE IT
0000:0460 25 FF OF AND AX,OFFFH STRIP CONTROL NYBBLE
0000:0463 BB 04 00 MOV BX, 4 DO NEXT RAMP STEP
0000:0466 F6 06 6E 20 01 TEST LDIR,1 NEGATIVE?
0000:046B 75 02 JNZ OFFITl IF POSITIVE
0000:046D F7 DB NEG BX REVESRE SIGN
0000:046F 2B C3 OFFITl: SUB AX, BX NEW RAMP
0000:0471 25 FF OF AND AX,OFFFH STRIP UPPER NYBBLE
0000:0474 5B POP BX GET OLD CONTROL BITS
0000:0475 81 E3 00 FO AND BX,OFOOOH STRIP OLD RAMP
0000:0479 OB C3 OR AX, BX MERGE
0000:047B E7 00 OUT P1PTA,AX SEND NEW RAMP
0000:0470 BA 96 01 MOV DX,LTCHDA NOW LATCH D/A
0000:0480 EE OUT DX,AL NEW RAMP COMPLETE
0000:0481 25 FF OF 0FFIT2: AND AX,OFFFH CURRENT RAMP
0000:0484 3D 00 00 CMP AX,0 GOT TO 0?
0000:0487 75 23 JNE TMR2EX NOPE
0000:0489 E8 3C 01 0FFIT3: CALL TMROFF KILL TIMER
0000:048C B8 00 CO MOV AX,OCOOOH KILL DRIVE
0000:048? E7 00 OUT P1PTA.AX
0000:0491 B8 08 00 MOV AX,8 jSPECIFIC EOI
0000:0494 BA 22 FF MOV DX,EOI
0000:0497 EF OUT DX, AX
0000:0498 E8 E9 00 CALL BRKOFF KILL BRAKE
0000:049B C6 06 6A 20 00 MOV DRVATV,0 KILL DRIVE ACTIVE FLAG
0000:0440 C6 06 69 20 00 MOV DRVOFF,0 KILL DRIVE OFF FLAG
0000:04A5 E5 80 IN AX,P2PTA
0000:04A7 25 97 FF AND AX,0FF97H ;KILL SPECIFIC LIGHTS
0000:04AA E7 80 OUT P2PTA,AX
0000:04AC B8 08 00 THS2SZ: MOV AX,8 jSPECIFIC EOI
0000:04AF BA 22 FF MOV DX.EOI
OOOO:04B2 EF OUT DX,AX

0000:04B3 B8 03 00 MOV AX,3 ;AGAIN
0000:04B6 EF OUT DX,AX
0000:04B7 8F 06 65 20 POP BFLAG
0000:04BB 5A POP DX ;RESTORE REGISTARS
0000:04BC 59 POP CX
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728 0000:04BD 5B POP BX
729 0000:04BE 58 POP AX
730 0000:04BF CF IRET
731
732 0000:04C0 MOTION:
733 0000:04C0 FB STI ENABLE INTERRUPTS
734 0000:0401 E5 80 IN AX,P2PTA GET PORT 2
735 0000:04C3 25 F8 FF AND AX,0FFF8H STRIP OLD A/D REQ
736 0000:04C6 OD 01 00 OR AX, 1 REQUEST VELOCITY
737 0000:04C9 E7 80 OUT P2PTA,AX
738 0000:04CB BA 94 01 MOV DX,STCNV START CONVERSION
739 0000:04CE EE OUT DX, AL
740 0000:04CF C6 06 64 20 00 MOV ADFLAG,0 RESET FLAG
741 0000:04D4 FE OE 48 20 DEC SPEED UPDATE SPEED
742 0000:04D8 BA 97 01 MOV DX,BDERL1 GET SERVO AMP FAULTS
743 0000:04DB EC IN AL,DX
744 0000:04DC F6 DO NOT AL COMPLEMENT THEM
745 0000:04DE A2 OA 20 MOV FAUL2,AL STORE THEM
746 0000:0411 24 FD AND AL,OFDH IGNORE FOLDBACK
747 0000:04E3 74 08 JZ M0TI01 ANY PROBLEMS?
748 0000:04E5 C6 06 69 20 01 MOV DRVOFF,1 YES, SO KILL DRIVE
749 0000:04EA E9 BF FF JMP TMR2EX
750 0000:04ED M0TI01:
751 0000:04ED 8B IE 02 20 MOV BX,P0SD GET CURRENT POSITION
752 0000:04F1 A1 4D 20 MOV AX,P0SD0D GET OLD POSITION
753 0000:04F4 89 IE 4D 20 MOV P0SD0D,BX CURRENT = OLD
754 0000:04F8 2B D8 SUB BX, AX GET DIFFERENCE
755 0000:04FA 79 02 JNS MOTI02 IF POSITIVE
756 0000:04FC F7 DB NEG BX MAKE POSITIVE
757 0000:04FE 8B 16 28 20 MOTI02: MOV DX,VEL1 GET PREVIOUS VELOCITY
758 0000:0502 B1 19 MOV CL, 25 PRELOAD DIVIDE VALUE
759 0000:0504 F6 06 64 20 01 MOTI03: TEST ADFLAG,1 ANALOG READY?
760 0000:0509 74 F9 JZ MOT103 IF NOT
761 0000:0508 A1 46 20 MOV AX,ADVAL GET CURRENT VELOCITY
762 0000:05QE F6 C4 08 TEST AH,8 MINUS?
763 0000:0511 74 02 JZ M0TI04 IF MINUS
764 0000:0513 F7 D8 NEG AX MAKE POSITIVE
765 0000:0515 25 FF OF MOTI04: AND AX,OFFFH STRIP UNWANTED BITS
766 0000:0518 F6 FI DIV CL DIVIDE BY 20
767 0000:051A B4 00 MOV AH,0 KILL REMAINDER
768 0000:0510 A3 28 20 MOV VEL1,AX CURRENT - PREVIOUS
769 0000:051? 03 C2 ADD AX, DX ADD IN PREVIOUS VELOCITY
770 0000:0521 83 C3 04 ADD BX, 4 4 COUNT SLOP
771 0000:0524 3B C3 CMP AX,BX OK MOTION?
772 0000:0526 7E OB JLE MOTI05 IF OK
773 0000:0528 G6 06 69 20 01 MOV DRVOFF,1
774 0000:052D 81 OE 08 20 00 04 OR WORD PTR FAUL1,1024 SET MOTION FAULT
775 0000:0533 E9 76 FF M0TI05: JMP TMR2EX
776
777 0000:0536 DSTOR:
778 0000:0536 32 CO XOR AL, AL
779 0000:0538 BA 80 01 MOV DX,APEXKQ ;GET APEX DATA

780 0000:053B EE OUT DX.AL
781 0000:0530 83 C2 02 ADD DX, 2 POINT TO APEXES

782 0000:053F B9 OC 00 MOV CX, 12 12 TRIALS
783 0000:0542 DST0R1:
784 0000:0542 EC IN AL,DX SEE IF DATA READY
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0000:0543 24 CO AND AL,OCOH
0000:0545 3C 80 CMP AL,80H
0000:0547 74 OA JZ DST0R2
0000:0549 E2 F7 LOOP DSTORl
0000:054B 80 OE 08 20 01 OR FAUL1,1
0000:0550 E9 30 00 JMP DST0R3
0000:0553 DST0R2:
0000:0553 80 26 08 20 FE AND FAUL1,OFEH
0000:0558 4A DEC DX
0000:0559 ED IN AX,DX
0000:055A 8B D8 MOV BX, AX
0000:055C Cl E3 02 SHL BX, 2
0000:055F 83 C2 02 ADD DX, 2
0000:0562 ED IN AX,DX
0000:0563 CO C4 02 ROL AH,2
0000:0566 80 E4 03 AND AH,03
0000:0569 OA DC OR BL, AH
0000:056B 89 IE 02 20 MOV POSD,BX
0000:056F A1 00 20 MOV AX,POSCEC
0000:0572 2B C3 SUB AX,BX
0000:0574 C6 06 6D 20 00 MOV DIR,0
0000:0579 73 05 JNC DST02A
0000:057B C6 06 6D 20 01 MOV DIR, 1
0000:0580 A3 04 20 DST02A: MOV ERROR,AX
0000:0583 C3 DST0R3: RET

0000:0584 BRKOFF:
0000:0584 E5 00 IN AX,P1PTA
0000:0586 25 FF BF AND AX,OBPFFH
0000:0589 E7 00 OUT P1PTA,AX
0000:058B C6 06 67 20 00 MOV TFLAG1,0
0000:0590 E8 26 00 CALL SECl
0000:0593 E8 AO FF BRKOFl: CALL DSTOR
0000:0596 BA 87 01 MOV DX,DISCR
0000:0599 EC IN AL,DX
0000:059A A8 10 TEST AL, 16
0000:059C 74 12 JZ BRK0F2
0000:059E F6 06 67 20 01 TEST TFLAG1,1
0000:05A3 74 EE JZ BRKOFl
0000:05A5 81 OE 08 20 00 01 OR WORD PTR FAUL1,256
0000:05AB EA 00 00 00 00 JMP FAR RSCMD
0000:05B0 BRK0F2:
0000:05B0 81 26 08 20 FF FE AND WORD PTR FAUL1,OFEFFH
0000:05B6 E9 OF 00 JMP TMROFF

0000:05B9 SECl:
0000:05B9 BA 5E FF MOV DX,T1M0DE
0000:05BC B8 09 EO MOV AX,0E009H
0000:05BF EF OUT DX, AX
0000:05C0 BA 66 FF MOV DX,T2M0DE
0000:05C3 B8 01 CO MOV AX,0C001H

0000:05C6 EF OUT DX, AX
0000:0507 C3 RET

0000:05C8 TMROFF:
0000:05C8 BE 12 06 MOV SI,OFFSET CS:TSETUP

;STRIP DATA 
;LOOK FOR PATTERN 
;IF READY 
;IF NOT
;SET APEX DEAD 
;SKIP APEX GATHERING

;SET APEX OK

;GET POSITION 
;PUT INTO BX
;GET RID OF RESPONSE BITS 
;POINT TO NEXT SECTION 
;GET NEXT INFO 
;GET FINAL POSITION 
;PREPARE TO MERGE 
;MERGE BITS 
;SAVE POSITION

;GET ERROR 
;ASSUME POSITIVE 
;IF POSITIVE 
;SET NEGATIVE 
;STORE IT HERE

;GET CONTROL PORT 
;ENGAGE THE BRAKE 
;D0 IT
;SET TIMER FLAG = OK 
;1 SEC 
;GET UPDATE
;POINT TO BRAKE DISCRETES 
;GET INFO 
;BRAKE FREE?
;IF FREE CONTINUE 
;TIMED OUT?
; IF NOT
;SET BRAKE FAULT 
;RESET COMMAND

;CLEAR BRAKE FAULT 
;STOP TIMER

;ENABLE TIMER1 FIRST

;NOW TIMER2

; POINT TO TABLE
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0000:05CB BA 50 FF MOV DX,TOC
0000:05CE B9 OC 00 MOV CX, 12
0000:05D1 6F TSET: OUTSW
0000:0502 83 C2 02 ADD DX,2
0000:05D5 E2 FA LOOP TSET
0000:05D7 
0000:0508

0000:0508
0000:05D8

C3

FCFF
CLSETAB

RET

TABLE SECTION 

.WORD OFFFCH
0000:05DA 0400 .WORD 00004H

0000:05DC 
0000:05DC 1000

CMDRG:
.WORD 16

0000:05DE 1400 .WORD 20

0000:05E0
0000:05E0 EAOO

CMDTBL:
.WORD POSCMD

0000-.05E2 2101 .WORD NAPCMD
0000:05E4 4201 .WORD MANCMD
0000:05E6 5C01 .WORD BDSCMD
0000:05E8 1A01 .WORD RECMD

0000:05EA
0000:05EA F4FF

DELTA:
.WORD -12

0000:05EC OCOO .WORD 12

0000:05EE 
0000:05EE 8B01

DSETUP:
.WORD RELADD

0000:05F0 0000 .WORD 0
0000:05F2 4020 .WORD RAC
0000:05F4 0000 .WORD 0
0000:05F6 0400 .WORD 4
0000:05F8 66A7 .WORD DOVAL

0000:05FA
0000:05FA 1000

M0NR6:
.WORD 16

0000:05FC 2F00 .WORD 47

0000:05FE
0000:05FE 008A

POSRG:
.WORD LOW

0000:0600 0072 .WORD HIGH

0000:0602
0000:0602 OOBA

RAMPLM:
.WORD OBAOOH

0000:0604 0046 .WORD 04600H

0000:0606
0000:0606 6803

RAMPTL:
.WORD ZIPUP

0000:0608 D203 .WORD MAINNY
0000:060A 0304 .WORD ZIPDWN
0000:060C B102 .WORD VERGIT

0000:060K 
0000:060E CEFF

SCREW:
.WORD -50

0000:0610 3200 .WORD 50

;POINT TO SOURCE POINTER 

;4 COUNTS BEFORE WE MOVE

;SOFTWARE LIMITS 

;RAMP LIMITS 

;RAMP ENTRY

;SECOND SCREW LIMITS
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0000:0612 TSETOP:
0000:0612 0000 .WORD 0
0000:0614 0000 .WORD 0
0000:0616 0000 .WORD 0
0000:0618 0040 .WORD 16384
0000:061A 0000 TSETl: .WORD 0
0000:061C D007 .WORD 2000
0000:061E 0000 .WORD 0
0000:0620 0040 .WORD 16384
0000:0622 0000 .WORD 0
0000:0624 B202 .WORD 690
0000:0626 0000 .WORD 0
0000:0628 0040 .WORD 16384

0000:062A END

TIMER 0 IS NOT USED 

1 SEC DELAY

TIMER 1 IS READY TO GO

552uS TIMER

TIMER 2 IS READY ALSO

Lines Asseabled : 914 Assenbly Errors : 0
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ARE COLUMN/ROW DESIGNATORS ON 
CONNECTDR BOARDS C, D, E, AND F.

B

FDC PROM I  PB7- 
FROM SHEET 3. ROT PROM I  PB7-

CA44\i c KCD_____ 3
A19

t >

3 PHASE CONTROL CIRCUIT

FOCUS/ROTATION RESET AND COMP/MANUAL SWITCH
FOCUS 80188 CPU 

FOCUS EPRQM/ID PDRT/DATA BUS BUFFER

A

ACAD • S101SK-1
D55007A002

NEXT ASSEMBLY
MODULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES *
3 PLACE DECIMALS (.XXX) * 

2 PLACE DECIMALS (.XX) *
1 PLACE DECIMALS (.X) ±

MATERIAL :

FINISH

p 
R 0

t F-R CDNTRDLLER
T

S101

S101
F-R CDNTRDLLER
MODULE
SCHEMATIC

SHEET
NUMBER 1 Of 10 DRAWNG 1 o r  IU  NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

KOSKI
APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



v_>

D

9
D >

8 <fW

G1 Y7
G2B Y6
G5a Y5

Y4
Y3

C Y2
B Y1
a EC33 YO

LS138

(MB)
>it am

13 <■**>
>11_<JSB_
yiS W Xl-

G1 Y7
555 Y6

Y5
Y4
r3

C Y2
B Y1
a EC42 YO

LS138

G1 Y7
G55 Y6
G2A Y5

Y4
Y3

C Y2
B Y1
a EE33 YO

LS138

big
Kil i  JSJ

G1 Y7
C25 Y6
G*2A Y5

Y4
Y3

C Y2
B Y1
K  EE42 YO

LS138

<B4»

,U <W7)
U» ID W

ji_  3vh> 
>a.. T m .

FOCUS PORT SELECT LOGIC

A

ACAD i S101SK-2

REV DATE DRAWN BY APPRVD BY DESCRIPTION
A 9-87 ANDREATTA MINDR CORRECTIONS j
B 12-89 ANDREATTA REDRAWN WITH ACAD j

rHvo-e^

PORTS 198H-19FH FHVD-«^

-F 415 
-F414 
-F413

FMCSO-
FPCS2-

-F 411
->Pl-tf F410
->P1-C F409 >T0 SHEET 10 
->Pl-b F408 J

PORTS 190H-197H

FE43

4 >

---- > Pl-a F407 TQ SHEET 10
-F406 FOCUS D/A LATCH - TO SHEET 4 
-F405 READ MODE SWITCH - TO SHEET 10 
-F404 START FOCUS A/D ' ' l

I TQ SH
-F402 READ A/D MSB CFOCUS) f 
-F401 READ A/D USB (FOCUS) J  
---- >P1-Z F400 FOC MDN DATA MSB

FRESET
nra
FVR

FALE
FBAD7
FBAD6
FBAD5
FBAD4
FBAD3
FBAD2
FBAD1
FBAD0

■.an 9
10315 ;o
vS32> w
•.340> 19

18
(G38> 17
<G37>
.336? 15
(033) 14
<334> 13

12

CE PCS
PC4
PC3

8156H-2 PC2
FG22 PCI

PCO
PB7

ID/fi PB6
PBS
PB4

RESET PB3
RE p  B2
UR PBl
ALE PBO
AD7 PA7
AD6 PA6
AD5 PA5
AD4 PA4
AD3 PA3
AD2 PA2
ADI PA1
ADO PAO
TIMER IN TIMER □UT

io ( (M i)  

rnGD-360

-FBKI
-FSIGN
-(FD53)
-<FD52)
- (FD51) 
-<FD50) 
-CFD43) 
-(FD42)
- <FD41> 
-<FD40) 
-(FD33) 
-(FD32)
- <FD31)
- <FD30)
- <FD23)
- <FD22>
- (FD21) 
-CFD20) 
-<FD13> 
-<FD12)
- (FD11) 
-<FD10) I

PORTS 188H-18FH

->P1-Y F399 FDC MON DATA LSB 
->P1-X F398 DATA ACX (FOCUS) 
->P1-V F397 FOC COMMAND POS MSB 
->P1-V F396 FOC COMMAND POS LSB >TO SHEET 10

-F394
-F393
-F39H

->P1-U F395 RELATIVE ADDRESS (FOCUS) J
FOCUS RAM/IQ

E1VD-160

PORTS 180H-I87H

-F391 FOCUS DISCRETES 
-F390 FOCUS ANALOGS MSB 
-F389 FOCUS ANALOGS LSB 
-F388 FOCUS VEL MSB 
-F387 FOCUS VEL LSB 
-F386 FOCUS POS MSB 
-F385 FOCUS POS LSB 
-F384 APEX DATA REQ (FOCUS)

>TO SHEET 3

FBAD7
FBAD6
FBAD5
FBAD4
FBAD3
FBAD2
FBAD1
FBADO
FALE

-J

(A1W 7
<MS>
<A14>

u

;6 (116?
19 (1175

6 <A17>
5
2 <*i22

FADD7 
FADD6 
FADD5 
f  ADD4 
FADD3 
FADD2 
FADD1 
FADDO

FOCUS ADDRESS LATCH

FOCUS PORT SELECT LOGIC 
FOCUS RAM/ID

D55007A002
NEXT ASSEMBLY

MODULE ASS'Y
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES *
J  PLACE DECIMALS (.XXX) ± 
2 PLACE DECIMALS (.XX) ±

1 PLACE OECMALS (.X) ±

MATERIAL :

FINISH

S101
F-R CONTROLLER

S101
F-R CONTROLLER
MODULE
SCHEMATIC

SHEET
NUMBER

5 1n DRAWING2 Of 10 NUmbER

NATIONAL RADIO 
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SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
KDSKI

APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



FOCUS DATA 
FROM 
APEX 

INTERFACE

FOCUS CLKS 
FROM 
APEX 

INTERFACE

FOCUS APEX 
DATA REQ.

Z .
REV DATE

9-87
12-89

DRAWN BY
ANDREATTA
ANDREATTA

APPRVD BY DESCRIPTION
MINDR CORRECTIONS j
REDRAWN WITH ACAD ;

P l- S<

74367 823

< H

I
13 lie In ho It

I/n 1/00 1/03 I/D4 I/OS IA »  1/07 l/I*
lauuca 824

FDC DIS CRE TES 
DM8546

U W V SJt ________________ an ci ct r t

12 10 16
I/m I/DP 1/03 1/04 1/09 1/06 1/07 1/08 

RSI/LSD

ANALOGS L S I  
clk DM8546

U W V S Jl ufl Cl C£

i/oi i/oe 1/03 1/04 1/03 1/06 1/07 1/T38
RSl/LSO B14

ANALOGS MSS UStVLSl
► CLK DM8546

UKIV S J l _ Cl CZ13

I/tA 1/02 1/03 1/04 1/05 I/O* 1/07 1/08
^  BIO

FDC VEL LSB rso/l o  
>  cut DM854*

UNIV S A  _up________
n i*

I/ a  1/08 l/XO 1/04 l/QS 1/06 1/07 1/08
*ai/uo B15

FOC VEL MSJ ravu n  
► cue DM8546

UKIV SJL ao

h— r

I/m l/oe LTD 1/04 1/03 1/04 1/07 1/08

B20
FOC POS L S I  

cue DM8544
UNXV S Jt

’ fi is

113 i12 111 110 I
1/01 1/02 1/03 1/04 I/D3 I/Ot 1/H7 I/O* 

“ RSl/LSO B 2 5

FDC POS MS*
— > cue LH8546

U NIV SJ*. w
13

FOCUS APEX INTERFACE

FDCUS APEX INTERFACE

D5S007A002
NEXT ASSEMBLY

MODULE ASS'Y
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES *
3 PLACE OCCIUALS (JOOO ± 
2 PLACE DECIMALS (.XX) ±
1 PLACE OEOMALS (.X) ±

MATERIAL :

FINISH :

S101
p 
R 0

g F -R  CDNTRDLLER
T

I S101
fe F -R  CDNTRDLLER 

MODULE 
SCHEMATIC

SHEET
NUMBER 3 o f 10

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
KOSKI

APPROVED BY

DRAWING
NUMBER D55007S004

DATE
7-87

DATE
7-87



D
FROM SHEET 1

f FIPB3- 
FIPB8-

J  FIPBl-
| FIPBO- 

FIPA7- 
t_FIPA6-

<rw> »

I  T> 14
M ' 1)
■1 V U
ftW i
<I4J i
<F3> 3

CLR 
> CLK

EE01 
D5 LS174 05 
D4 HEX a-* 
1,3 LATCH 0302

F 406 
LATCH FOCUS 
MOTOR DRIVE

DRIVE
LOCKOUT

FROM SHEET 1

c

r  fipa5
FIPA4
FIPA3
FIPA8
FIPA1
FIPAO

<TO> 1J
(FIS 11

<QO 3

+5

EFVO-O# 0 

16

CLR
> CLK

Dft EE10 06
D5 LS174 Q5
D4 HEX Q4
D3 LATCH Q3
uy U2
Dl 01

Pl-y
FOCUS MDTDR 

CURRENT
P l-Z

FOCUS MOTOR 
VELOCITY

GAIN
CG31) 30--

EG29
100

D/A 
nATT  

CQCT) lO--

w<p 'j_

B

MUX ADDRESS 
FROM SHEET

Ad 4

t g > * — » [ > » * -

FOCUS A/D CONVERTER

Z.

REV DATE
9-87
12-89

DRAWN BY
ANDREATTA
ANDREATTA

APPRVD BY DESCRIPTION
MINOR CDRRECTIDNS j
REDRAWN WITH ACAD )

V c c

BIT 8
BIT 3
BIT 4
BIT 3
BIT 6
B n  7
BIT 8
BIT 9
BIT 10
BIT II
BIT 18

20V SPAN 

10V SPAN 

DAC OUT

EG01
AD565A

D/A
CONVERTER

BIP OFF 
REF GND

D

FOCUS SPEED

» P l - h

'ROM SHEET 1 FIPB6- 
DRIVE LDCKOUT-

->P1-CC FOCUS BRAKE CMD c

FOCUS BRAKE DRIVE

FOCUS D/A  AXIS CONTROL

+5V
EHVO-ltO

ll aa4>

REF IN 

REF OUT

VGG
STS

«*4>

a_

BIP OFF

eov IN 

10V IN 

CE
EG14 

HI-574AAO

C5

R/C

18/5

DIGITAL
GND

ANALOG
GND

=• r n

a/

t >
DRIVE LOCKOUT

FROM SHEET 1

»P1-J Furores INHIBIT

♦5V

>pi-k rarfiusu reset

->P1-q  FOC BDS3 RET

r
-FBAD7 
-FBAD6 
-FBAD5 
-FBAD4 
-FBAD3 
-FBAD2 
-FBADl 
-FBADO

B

FDCUS D/A AXIS CONTROL 
FOCUS A/D CONVERTER

A

ACAD i S101SK-4
D55007A002

NEXT ASSEMBLY
MODULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANCLES ±
3 PLACE OCCJMALS (JCXX) ± 
2 PLACE DECIMALS (.XX) ±

1 PLACE OEOMALS (jQ ±

MATERIAL :

FINISH :

S101
F-R CONTROLLER

S101
F-R CONTROLLER 
MODULE 
SCHEMATIC

SHEET • - • - rr̂
n u m b e r  4 10 \huubm D55007S004

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

KOSKI
APPROVED BY

DATE
7-87

DATE
7-87



REV DATE DRAWN BY APPRVD BY DESCRIPTION
9-87 ANDREATTA MINOR CORRECTIONS j
12-89 ANDREATTA REDRAWN WITH ACAD j

D

L

B

CE2 READY

m

RESET

rap
ID/fi

CLK PB7

TO 8755A-2 PB5
rov DA22 PB4
ale PB3
A10 PB2
A9 PB1
A8 PBO
AD7 PA7
AD6 PA6
AD5 PA5
AD4 PA4
AD3 PA3
AD2 PA2
ADI PA1
ADO PAO

201 OUl)

6 DMGD-3*

D

- 3 PHASE CDNT TD <EB48>
■ R1PB6 TO (A7-12)
-R1PB5 TD <A6-14> j
-R1PB4 TD (A6-11) I
-R1PB3 TD CCF3) I
-R1PB2 TO <CF4> |
- RIPB1 TD <CF6> |
- R1PB0 TD <CE« j
-R1PA7 TD CCE4) |>TD SHE£T 8
- R1PA6 TD CCE3> I 
-R1PA5 TO (CF12> I
- R1PA4 TO <CF13> I 
-F1PA3 TD CCF15) j 
-R1PA2 TO <CE15> j 
-R1PA1 TD <CE13> I
- R1PA0 TD <CEia> J

ROTATION EPROM/IO PORT 1

RRESET-

RS2-

1551-
R5B-

- “! RHALT TD SHEET 1

ETO- 
RPADO- 
RPAD1- 
RPAD2- 
RPAD3- 
RPAD4- 
RPAD5- 
RPAD6- 
RPAD7-

G
DTR CA01
A1 LS245 B1
A2 B2
A3 B3
A4 B4
A5 B5
A6 B6
A7 B7
A8 B8

(M8?

srm

040) 19

STO 
3VR 

RALE 
RA10
RA9--- * * * - »*A8- -

RBAD7
RBAD6 ^
RBAD5 
RBAD4 WLL
RBAD3- 
RBAD2- 
RBAD1- 
RBADO-

sati a
ma-_ ii

CE2 READY

CO

RESET

TOR

id/R

CLK PB7

TO 8755A-2 PB5
Tnv DD22 PB4
ale PB3
A10 PB2
A9 PB1
A8 PBO
AD7 PA7
AD6 PA6
AD5 PAS
AD4 PA4
AD3 PA3
AD2 PA2
ADI PA1
ADO PAO

►P3-MM RDT DR CV SV 
►P3-NN RDT DR CCV SV 
-COHP MODE 
-DRIVE LOCKDUT 
-EMERGENCY STOP

—>P3-CC CV LIMIT LED 
->P3-JJ CCV LIMIT LED 
->P3-DD DRIVE CV LED 
—>P3-HH DRIVE CCV LED 
—>P3-EE BRAKE LED 
->P3-FF CMD LED
—  RAC2
— -RAC1 
--RAC* C

ROTATION EPROM/IO PORT 2

-RBADO 
-RBADl 
-RBAD2 
-RBAD3 
-RBAD4 
-RBAD5 
-RBAD6 
-RBAD7

B
(ROTATION) 80188 CPU/HALT DETECT ROTATION DATA BUS BUFFER

RDTATIDN 80188 CPU 
RDTATIDN EPRDM/ID PDRT/DATA BUS BUFFER

A

ACAD • S101SK-5
D55007A002

NEXT ASSEMBLY
MDDULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANCLES ± -■■■■■ -

3 PLACE DECIMALS (JOOQ ± —. -

2 PLACE DECIMALS (.XX) ± --- ■

1 PLACE OCOMALS (.X) ± —.......

MATERIAL :

FINISH

S1010
I F-R CDNTRDLLER
T

I S101
fe F-R CDNTRDLLER 

MDDULE 
SCHEMATIC

SHEET c  0 o in
NUMBER Q o r  1U

DRAWING
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

KDSKI
APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



z_

REV DATE
9-87
12-89

DRAWN BY
ANDREATTA
ANDREATTA

APPRV'D BY DESCRIPTION
MINOR CORRECTIONS j
REDRAWN WITH ACAD j

D

RADD2-
RADD1-
RADDO-

c

-JUH2_2iOV_£J

G1
555
55A

D
PORTS 198H-19FH

G1 Y7
555 Y6
55a Y5

Y4
Y3

C Y2
B Y1
a CC33 YO

LS138

if ao7>

CC42
LS138

Y3
Y2
Y1 >14

is qx»

G1 Y7
555 Y6
55a Y5

Y4
Y3

c Y2
B Y1
a CE33 YO

LS138

yl___STW2.

,u T »

-R415
-R414
-R413
-R412
-R4U

RMCSO-
fcPCSg-

->P2-S) R410 "'j
->P2-C R409 >-T0 SHEET 10
->P2-fe R408 _ )

D£43

J { >

PDRTS 190H-197H

---- >P2“S  R407 TO SHEET 10
-R406 ROTATION D/A LATCH
-R403 READ MODE SVITCH - TO SHEET 10
-F404 START ROTATION A/D
' R403 U o  SHEET 8-R402 READ A/D MSB (ROTATION) f
-R401 READ A/D LSB (ROTATION) J
---- >P2-Z R400 ROT MON DATA LSB

PDRTS-188H-18FH

->P2-Y R399 ROT MON DATA MSB 
->P2-X R398 DATA ACK (ROTATION)
->P2-V R397 ROT COMMAND POS MSB 
->P2-V R396 RPT COMMAND POS LSB 
->P8-U R395 RELATIVE ADDRESS (ROTATION)J

TD SHEET 10

..PDRTS 180H-187H

R391 ROTATION DISCRETES 
R390 ROTATION ANALOGS MSB 
R389 ROTATION ANALOGS LSB 
R388 ROTATION VEL MSB 

ROTATION VEL LSB 
R386 ROTATION POS MSB 
R385 ROTATION POS LSB 
R384 APEX DATA RED (ROTATION)

RBAD7
RBAD6
RBAD3
RBAD4
RBAD3
RBAD2
RBAD1
RBAD0
RALE

ROTATION PORT SELECT LOGIC

RRESET -- *̂382.

RALE
RBAD7
RBAD6
RBAD5
RBAD4
RBAD3
RBAD2
RBAD1
RBADO

<M B  <G3l> V
1J

<G«> 19
<G3» 18
<03. 17
(£37) 16
<G3W 15
(G3» 14
CG34) 13

..............

40 cjco
VCC

CE PC5
PC4
PC3

8 1 5 6 H - 2  pc2
D G 2 2  PC1PCD

PB7
IO/fi PB6

PB5
PB4

RESET PB3
SE PBS
OT PB1
ALE PBO
AD7 PA7
AD6 PA6
AD5 PA5
AD4 PA4
AD3 PA3
AD2 PA2
ADI PA1
ADO PAO
TIMER IN TIMER OUT

VSS
20 CG4D

3

P

31 UE3?
UC4?

37

A-

r .
?4 UZ9>

» UZ9>
U3©

i. U3V
PC

e?
U34?

Zl

U37?
24

u U3?>

s CJ40?
a .........

RBKI
RSIGN |
(RD53)
(RD52)
(RD51)
<RD50)
<RD43)
CRD42)
(RD41)
<RD40)
(RD33)
(RD32)
<RD31)
<RD30)
<RD23)
(RD22)
(RD21)
<RD20)
(RD13)
(RD12)
<RD11)
(RD10) J

ROTATION RAM/IO

<K3> 1’
<»18>

CK?> 13
w

<Ait> 7
CA15>
<A14> 3

_ . . .  £ K U 11

VCC
D7 Q7
D6 Q6
D5 CA12 Q5

D3 LS373
D2 Q2
D1 ai
DO ao
LE OC

VSS

16

13 <K7>

?

6 <A17?

3 4A16?

£

RADD7
RADD6
RADD5
RADD4
RADD3
RADD2
RADD1
RADDO B

ROTATION ADDRESS LATCH

ROTATION PORT SELECT LOGIC 
ROTATION RAM/IO

A

ACAD i S101SK-6
D55007A002

NEXT ASSEMBLY
MODULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±

3 PLACE OCOMALS (.XXX) ± 

2 PLACE DECIMALS (.XX) ±

1 PLACE OEOIALS (.X) ±

MATERIAL :

FINISH :

0 s i o i
1 F-R CONTROLLER
T

I S101
fe F-R CONTROLLER 

MODULE 
SCHEMATIC

SHEET
NUMBER

£ in  DRAWING 
b  O f  10 NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

KDSKI
APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



REV DATE DRAWN BY APPRVD BY DESCRIPTION
A 9-87 ANDREATTA MINOR CORRECTIONS j
B 12-89 ANDREATTA REDRAWN WITH ACAD i

B27 
.01 uF

ROTATION DATA P2-s<- 
FROM 
APEX

INTERFACE P2-t<- —"W V—
B27
120

rGE>
B27
510

ROTATION CLKS P2 
FROM 
APEX

INTERFACE P2-v<

f  11 B I B  U -
7408>

-y<-4 — i

ROTATION APEX 
DATA REQ.

P2-*<

IAA 1/02
RS1/LSO

6 IS 113 i e  111
1/01 1/02 Ivin 1/04 1/03 I/D6 1/07 I/D® 

RSI/LOT B 2 2
ROT DISCRE TES 

x DM854*
UW V S A  _

____________________________ TB C1 C2

-i— r

,i3
Lrm  1/02 1/03 1/04 I/ID 1/06 1/07 1/0*

ra/utc g 17
ANALOGS LSB «so/La 

DM8546
UWV S A  ________ 31 ci eg

> cu<

1 13

2—1

i »  i »  1*
I/m I/IE  1/03 I/OH 1/03 1/W. I/U7 1/08

RS1/L£0 B12
ANALOGS MSB em/un 

K DM8546
UNIV S A  ____________ a □ eg

13 l i t  i ll  |10
1/03 I/D4 1/03 I/O* 1/07 I/O*

B6
ROT VEL LSB  

DM8546 
UNIV S A m

13

13 12 111
I/m I/IE I/CO 1/04 1/03 1/06 1/07 1/08 

+tH/L«l 2 J J
ROT V EL MSB oson^i 

>  cut DM8546
UNIV S A  w

113 j 12 111 110 « |3 |4
I/m 1/02 1/03 I/D4 LOB 1/06 1/07 l/0» 

RJl/LSO
ROT POS LSB 

x DM8546
UNIV S A ci

d -

Js_1/01 1/02 1/03 1/04 1/03 1/0* 1/07 1/08 
tsi/Lsa B21

ROT POS MSB RSQ̂ a  
, aj< DMBS46

UW V S A  „
1 >13

I |

I ! 
i  j

| I

ROTATION APEX INTERFACE

ROTATION APEX INTERFACE

ACAD i S101SK-7
D55007A002

NEXT ASSEMBLY
MODULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±
3 PLACE OEOMM3 (JOOQ ± 

2 PLACE DECIMALS (.XX) ±

1 PLACE OCOMALS (.X) *

MATERIAL :

FINISH :

S101

I S101
fe F-R CONTROLLER 

MODULE 
SCHEMATIC

SHEET 7  _  1n
NUMBER '  10

DRAWING
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
KDSKI

APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



z

D C  RIPB3- 
RIPB2-

FROM SHEET 5 J
RIPB7-

t_RIPA6-

R406 
LATCH ROTATION • 

MOTOR DRIVE

RRFSET ^A25 —GFjlii. RRESET DD25

DRIVE
LOCKOUT

—Stlffi—

c

r  RIPA5 
RIPA4

FROM SHEET J
RIPA1 

L  RIP AO

<cn» B
<cns>
<cos t

SOS?

c lr 06
► CLK

CE01
D5 LS174 05
D4 HEX 04

LATCH
D1 Q1

1“
CT(iB-«4̂

+5

crvo-i* 0

jit

CLR
► CLK

Tift CE10 06
D5 LS174 05
D4 HEX 04

LATCH

P2-y 
ROTATION MOTOR 

CURRENT
P2-z

P2-AA 
ROTATION MOTOR 

VELOCITY
P2-BB

B

FROM SHEET 5

<rz7> M <ret>

+5V

{
RAC2 
RAC1 
RACO

-Vsup +Vsup GND
im

1N2

1N3
1N4
1N5 OUT
1N6
1N7
1N8

CE24
HI-508A-5

EN
A2
A1
AO

R E V DATE
9-87

1 2 -8 9

DRAWN BY
ANDREATTA
ANDREATTA

APPRVD BY DESCRIPTION
MINOR CORRECTIONS j

REDRAWN VITH ACAD )

D

C

B

>P2-CC ROTATION BRAKE CMD

ROTATION A/D CONVERTER

RDTATIDN D/A AXIS CDNTRDL 
RDTATIDN A/D CDNVERTER 

YDVP

A

ACAD i S101SK-8
D55007A002

NEXT ASSEMBLY
MODULE ASS'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES t ANGLES * —

3 PLACE OEOMACS (JOCK) ± —.......
2 PLACE DeOMALS (.XX) ± —  ■

1 PLACE OEGMAL3 CX) *  ------------

MATERIAL :

FINISH :

jj S101
I F-R CDNTRDLLER
T

T I
I F-R CDNTRDLLER

S101

MDDULE
SCHEMATIC

NUMBER 8
DRAWNC
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

K O S K I
APPROVED BY

D55007S004

DATE
7-87

DATE
7-87



3 Z
REV

D I
DSP + 3VO ---- j -----p

DSP SDO o- 
DSP SD1 <►-

U4 YC 
a LS49 y i

DSP SGG O— 
DSP SEG O-

U1
FOCUS

icUU

U 2

D I P  P A C K  4U 4H — 008—471

if if s{ sf &} If

LSP MINUS2 o- 
DSP DPS O—

CC8-
SC4-

09
08
07

A18 06
7445 05

04
A3 03
A2 02
A1 01
AO 00

i+licl al il clifll ■
ua3t .ROTATION

r r  j

CFJ38) 
<F.J34> 
(FJ30) 
(FJ26) 
<FG22> 
CDJ38) 
CDJ34) 
<D J30>

FDXX INPUTS FROM SHEET 2 
RDXX INPUTS FROM SHEET 6

non  pakb.

FRONT PANEL DISPLAY

FROM SHEET 2 FSIGN

B

FROM SHEET 6 RSIGN

FROM SHEET 6 RBK1 
DS9

FROM SHEET 2 FBK1 
DS4

A24

- M > * i

i > - -
M I N U S l

7406

A 19

CDJ29)CDJZS)
< D J 28)
< D J 84>
< B J 27)
CDJ23)
CDJ26)
< D J 22>

f

5
a

_ 14
)

RDS3------------- 13

G
S A25

LS157
1A
2A
3A
4A
IB 1Y
HB 2Y
3B 3Y
4B 4Y

DATE
9-87
12-89

DRAWN BY
ANDREATTA
ANDREATTA

S C 2- - ♦— j -
S C 4 ----------- — p

F D 13- - f— f -
F D 23- - j — j -
FD3 3 ----t-4-
FD43----*-*-
F D 53- - »—
RD13- 

R D 23-  
R D 33-

1-+

; i r
CFJ39) 
CFJ35) 
(FJ31) 
<FJ27> 
(F J23) 
(DJ39) 
CDJ33) 
(DJ31)

f  r i2 -
FD22-
FL32-
FL42-
FD52-
RD12-
RD22-
RL32-

<F J40) 
<F J36) 
CFJ32) 
CFJ28) 
<TJ24> 
C0J40) 
<DJ36> 
CDJ3E>

FDll - 
FD21- 
F2531 - 
FD41- 
F251- 
RD11 - 
RD21- 
RD31-

<FJ4l> 
CFJ37) 
<F J33) 
CFJ29) 
<F J25) 
(DJ41) 
CDJ37) 
CDJ33)

FD10-
FD20-
FD30-
FD40-
FD50-
RD10-
RD20-
RD30-

APPRV'D BY DESCRIPTION
MINOR CORRECTIONS j
REDRAWN WITH ACAD j

S
A
B A20
C LS151
DO Y
m V
D2
D3
D4
D5
D6
D7

S
A
B A15
C LS151
DC Y
m V
D2
D3
D4
D5
D6
D7

D

DR IVE TD FRONT PANEL DISPLAY

s

B A10
C LS151
DO r
D1 V
D2
D3
D4
D5
D6
D7

C

s
A
B A5
C LS151
DO Y
D1 V
D2
D3
D4
D5
D6
D7

B

A29 A29

1.
i  A 28 

47u f

£

-U C L R
- 2< L D

E N T
— Z E N P
... t ► C L K  R C O

5 A 23  £
_ 5c 74161 %

D  Q D

DISPLAY 3¥ITCHING LOGIC

DISPLAY CONTROL LOGIC

FRONT PANEL DISPLAY 
DISPLAY SWITCHING LDGIC 
DISPLAY CDNTRDL LDGIC

A

ACAD i S101SK-9
D 550 0 7 A 0 0 2

NEXT ASSEMBLY
MODULE A SS 'Y

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : AN0LE3 ±

3 PLACE DECIMALS (JOOQ ± 

2 PLACE DECIMALS ( XX) ±

1 PLACE OEOMALS (.X) ±

MATERIAL

FINISH

jj S101
S F-R CDNTRDLLER
T

I S101
k F-R CDNTRDLLER 

MDDULE 
SCHEMATIC

SHEET
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

A
DRAWN BY

ANDREATTA
DESIGNED BY

KOSKI
APPROVED BY

9 o f 10 n u m b er * D55007S004

DATE
7-87

DATE
7-87



w )

D
n 5 m _ £ H » )

FOC E N «

/ F396 
, , ™ M ,  J  F397

lj-395 ■ <gm
INTDO <-“ =*- 
INTDK  g ~1 -in 1 -----
INTD2< ra-c 
INTD3 <-Q=JL. 
INTD4< f8-£- 
INTD5< ^
INTD6< SXrn-
INTD7< rZ- J.~  

1NTD RTN< rz~a

ROT EN < E2rM-

RPc55__safl»— <£««

FROM J 
SHEET 6 1

<CT3»
<CFW ;—

G
DIR ECOl

LS245
A1 B1
A2 B2
A3 B3
A4 B4
AS B5
A6 B6
A7 B7
A8 38

EKO-tt O

:v- i5<G
DIR CC01

LS245
A1 B1
A2 B2
A3 B3
A4 B4
A5 B5
A6 B6
A7 B7
A8 B8

-FBADO
-FBAD1
-FBAD2
-FBAD3
-FBAD4
-FBAD5
-FBAD6
-FBAD7

<S«
It q>s>
15
!•> <175

<M>
It <tv
11 <a® .

k BADO
RBAD1
RBAD2
RBAD3
RBAD4
RBAD5
RBAD6
RBAD7

CUD/MON I/O BUS

FRONT PANEL 
MODE SVITCH

0

J ?

LCTQ . 

U K
LSfi_
JS K _
JSH _
KSg
HSU

-o5-
B1

470
TYPICAL -^VW- Otf

-AW  o^- 
-AW-

A

_ LcI nm nt

■fT

4-L

Cl
55 EC12

LS244
1A1 1Y1
1A2 1Y2
1A3 1Y3
1A4 1Y4
2A1 2Y1
2A2 2Y2
2A3 2Y3
2A4 2Y4

T "caa>-a)0

16 <£jna
11 u w
1f <ejkd

1 (ECSSD

1 rrriM

a XCM> .

m  i j
I g313> » ( E  CC12 

LS244
1A1 1Y1
1A2 1Y2
1A3 1Y3
1A4 1Y4
2A1 2Y1
2A2 2Y2
2A3 2Y3
2A4 2Y4

MODE S1TITCH

BADO
BAD!
BADS
BAD3
BAD4
BAD3
BAD6
BAD7

-RBADO
-RBAD1
-RBAD2
-RBAD3
-RBAD4
-RBADS
-RBAD6
-RBAD7

ACAD 1 S101SK10

Z
REV I DATE

9-87
12-89

DRAWN BY
ANDREATTA
ANDREATTA

APPRVD BY DESCRIPTION
MINOR CORRECTIONS ;
REDRAWN WITH ACAD j

<EB14>
TD

FBAD7

CEB15)
TO

FBAD6

(EB18)
TD

FBAD5

<EB19>
TO

FBAD4

(EA19)
TO

FBAD3

<EA18)
TO

FBAD2

<EA15>
TO

FBAD1

CEA14>
TO

-~BAD0

<CB14>TO
RBAD7

CCB15)
TD

RBAD6

XB18)
TO

RBADS

<CB19>
TO

RBAD4

(CA19>
TO

RBAD3

CCA18)
TO

RBAD2

CCA1S)
TD

RBAD1

(CAM)
TD

RBADO

D

r

B

EMERGENCY STOP

CMD/MON I/D BUS 
MODE SVITCH 

+/- 10V REFERENCE 
SERVO DISCRETES INPUT LDGIC 

MDDULE POWER WIRING

D55007A002
NEXT ASSEMBLY

MODULE ASS'Y
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

T0L£JUMC£3 : ANGLES *

3 PLACE 0CC3MAL3 ( XXX) ± 

2 PLACE DECIMALS (.XX) ±

1 PLACE DECIMALS (JO *

MATERIAL :

FINISH :

O S101
§ F-R CONTROLLER

j S101
k F-R CONTROLLER 

MDDULE 
SCHEMATIC

SHEET 1n -  1n  DRAWING 
NUMBER 1U o r  NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
KOSKI

APPROVED BY

D55007S004

DATE
7-87

DATE
7-87

A



APPRVD by DESCRIPTION

R E V IS E D  R ESD LVER TO 
D IG IT A L  PCB I

TDP AND BOTTOM BOTH SIDES TYP.

NOTES »
1. MARKING SHALL BE .125 HIGH, LEGIBLE AND PERMANENT, 

LOCATED APPROXIMATELY AS SHOWN.

2. SOLDER PDWER TERMINAL (ITEM #6 9) TD POWER PLANE. 
(WIRE WRAP SIDE OF ITEM #11 #35, AND #3 6)

3. SOLDER GND TERMINAL (ITEM #70) TO GROUND PLANE. 
(COMPONENT SIDE OF ITEM #11, #35, AND #36)

4. SOLDER 'SOLDER LUG' (ITEM # 8 5) TD GROUND PLANE AND 
PLACE UNDER SCREW HEAD AS SHDWN.

5. INSTALL IC'S INTD UNIVERSAL IC PANEL (ITEM # 3 6 ) AND 
16 X 32  IC PANEL (ITEM #3 5 ) USING DWG. #A55007A016.

6. WHERE TWO WASHERS (ITEM #7 8 ) ARE REQUIRED, PLACE 
ONE UNDER THE SCREW HEAD AND THE DTHER BETWEEN 
THE GUIDE BLOCK (ITEM #3 3) AND REAR PANEL (ITEM #27).

7. DRESS WIRE HARNESS PATH TD PERMIT FRONT AND REAR 
PANELS TO BE FOLDED DUTWARD FRDM TOP. (SEE FIGURE) BOM -  #A55007B003

ACAD i S102ASY1

NEXT ASSEMBLY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOUMAMCTS : * 11 "■
J OCOML5 (•«*) * .005

FINISH

S102
APEX INTERFACE

| S102
£ APEX INTERFACE 

MODULE
ASSEMBLY_______________

g£ro> 1 o f  3 D55007A003

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87601

DRAWN BY DATE
ANDREATTA 9 - 8 7

APPROVED BY

DATE
9 - 8 7

REV. A SCALE



—----------------------------1-------------------------------------1__ _______________________________________ 1------------------------------------- ---- ----- ----------------------------- -------------------------------------— -------------- —------- REV DATE DRAWN BY APPR VD  b y DESCRIPTION
A 2 - 9 0 ANDREATTA R E V IS E D  R E S D LV E R  TD

D IG IT A L PCB i

NOTES >
1. KAPTON TAPE (ITEM # 8 7 ) 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

DETAIL “C"

SCALE 1/1

ACAD I S102ASY2
NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

I fLACC DtOUAjJ (.XXX) i 

l r\>a occmmJ (-*0 * 
i n x x  DCxmuls ( *) •

5 S102
I APEX INTERFACE

} S102
i APEX INTERFACE 

MODULE 
ASSEMBLY

55 m . g of 3 I S  D55007A003

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 67601

APPROVED BY

DATE
9-87



X

DETAIL "D"
SCALE 1/1

NOTES «
1. PIN #1 LOCATION ID = X X X X

RD V «
COLUMN
BOARD LOCATION

BOARD 
ROW « ID

2. VCC AND GND PIN LOCATIONS FDR BOARDS 'B', 'D ',  'E ',  AND 'F '  ARE AS FOLLOWS

DETAIL ’’E”
SCALE 2/1

COLUMNS B, D, F, AND H
VCC P IN S i 8 , 16, 2 4 , 3 2 , 40, AND 4 8
GND PINS - 4, 12, 20, 2 8 , 36 , AND 4 4

3. TYPICAL WIRE LIST VCC AND GND PIN LOCATION ID = X X XX -  XX

-P IN  «
-V O = V C C , GN=GND 
-COLUMN
-BOARD LOCATION

ACAD i S102ASY3

REV DATE DRAWN BY | A PPR VD BY DESCRIPTION
A 2 - 9 0 A NDREATTA1 R E V IS E D  RESO LVER  TO TO 

D IG IT A L PCB j

1

O O

♦ DH3

ROT DISP FDC DISP

I SEE TABLE-1 C FDR U1 THRU U4

DETAIL "F"
SCALE 2/1

BOM -  #A55007B003

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOliXMlCn *HOLCl t 

3 »VACt DCOH*J (-*») 1 

i p\mx Hciuii (.«00 *

MATERIAL

S102
APEX INTERFACE

j S102
k APEX INTERFACE 

MODULE 
ASSEMBLY

I DRAINS 
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 67801

DESIGNED BY
V EB E R

APPROVED BY

DATE
9-87



MCB

ANTENNA

\

S104 FR 
IN T E R F A C E

COMMAND/MONITORREQUESTS
MCB

COMMAND/MONITORDATA
ROTATION SERVO INFORMATION
FOCUS SERVO INFORMATION

S101 FR 
C D N TR D L

ROTATION BRAKE CONTROL
FOCUS BRAKE CONTROL
3 PHASE RELAY CONTROL
ROTATION MOVE CONTROL
FOCUS MOVE CONTROL

ROTATION DATA REQUEST
FOCUS DATA REQUEST

LEDINDICATERS

S105 FR 
PDV/ER

A PEX , TO S102.
MANUAL PO W ER
CONTROLS SYSTEM , TO S10L

PO W ER S104

P D W ER  TR A N S FO R M E R

110V TO FR
3 PH A SE
PO W ER  IN

SW ITCH ED  3 PH A SE
AND 110V TO
S E R V O  AMP

A C A D  1 F R B L O C K D

REV DATE D R A W  BY 1 aPPRV^D 9Y| CESCRIPT.ON

S103
S W IT C H IN G

ROTATION BRAKE POWEfl
FOCUS BRAKE POWER
RESOLVEREXCITATION

3 PHASE RELAY POWER

C -t T O P  K L A T

ft-
C -V T O P  K L A T

S102
A P EX IN T E R F A C E

ROTATION WESTPOSITION AND LIMITS IN
ROTATIONDATA ROTATION EAST LIMITS IN
FOCUSDATA

FOCUS POSITION AND LIMITS IN

TO E-STOP RELAY COIL
S E R V D  AMP

ROTATION W EST  
MOTOR POW ER

ROTATIO SER V O  
ST A TU S

ROTATION EAST  
MOTOR POW ER

FO CUS S E R V D  
ST A TU S FOCUS MOTOR 

PO W ER

FRM

O

O

ROTATION VEST 
BRAKE
ROTATION EAST 
BRAKE

FOCUS
BRAKE

o

o -

- o ^

o

ROTATION VEST 
POSITION RESOLVER 
AND LIMIT SWITCHES
ROTATION EAST 
POSITION RESOLVER 
AND LIMIT SWITCHES
FOCUS
POSITION RESOLVER 
AND LIMIT SWITCHES

EMERGENCY STOP SWITCH

ROTATION VEST MOTOR

ROTATION EAST MOTOR

FOCUS MOTOR

XT AS'JIMHl.Y DWG. lYl’F

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

IttDtANGQ » MOfl *  ----- -
9 flM I BCOWU (JOOQ ft ■
a PIACC OCCBMLS (JOQ * — ---
1 HAOC OCOHAU (Jt) * ——

MATERIAL

FINISH

F -R
£ SYSTEM

I F -R  SYSTEM 
* BLOCK 

DIAGRAM

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

ORAWN BY

KDSKI
0C9 CNCD BYSTAFF
Af-PHOVCD BY

:.m i.r
HUM!" N 1 of 1 ON AWING 

ImiMIIlK C55007KOOI

OATE1-90
0A1T1-90
OAlt



■ lll i iS iS il
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M M N ta
W B M m
°o°o°o°o°o°o°o°o°o°oWo°o0o0o0o0o0o0o°( o a o a o a o a o a o „ o W o W o W o '
ô o„o°o?o°o°o°o°oj3?o°o2o°o°o2o2o°o°o°o3"

* —i a g _

. S D ®

A — -J

F R O N T  P A N E L

ACAD I S103ASY1

DESCRIPTION

D
NOTES •

□ MARK DESIGNATIONS IN LOCATIONS SHOWN WITH 
INDELIBLE INK DR TRANSFERS.

C

B

N E X T  A S S Y

*A55007B004

U S E D  O N

UNLESS OTHERWISE SPECIFIED  
DIMENSIONS ARE IN INCHES 
TOLERANCE!: a n gle s  ±. --------

1 PLACE DECIMALS I.XXK': *  ---
2 PLACE DECIMALS St —
I PLACE DECIMALS -  ---

MATERIAL

F IN IS H :

5103
F-R SWITCH ING

V

B 
A
FS10 3
I F-R SWITCHING 
1 MODULE ASSEMBLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO NEW MEXICO 87B01

DRAWN BY
MXPftfcATTA

DESIGNED BY
W E B E R

APPROVEO BY

Iw u la o  1 ofl *  IwuMBeV0 D S 5 Q Q 7 A O O +

DAT E
I-8B

DATEl-SB

SCALE I '. I



oesctfirTto*

ACAD » S103ASY2

,~u~u o u u u u t n
,OQ OAOA° A( 3A O A O A ° A 0^_ Q O  0 _ 0 _ 0 _ 0 „ 0 _ 0  Cp _ o _ o _ o _ o _ o _ o _ o _ ok O „ o „ o „ o „ o „ o „ o .o j :_0_0_0_0 jD _0_Q _0,Q_0_0_0_0_0_0_0_<
"o°cPcPo°o°o°o°od

^o°o°o°o°o°o°o°od ô„ô ô o_o_o o_o_o
J 3 _ 0 _ 0 _ 0 _ 0 _ 0 „ 0 _ 0 _ 0 /

-XoXoXoXoXoXcroidro <:
■ JPJPUPUP~Ci 0 JO JO JO JD , 1 0 _ 0 J D _ 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 0 _ Co o o o o o o o o o^o^oXoXoXo^o^oX<l JOJO_0_OJOJ3_OJD_OjOj IOA0 . 0 . 0 „ 0 .0 . 0 „ 0 „ 0 „ 0 (  I o o o o o o o o o o  loro^o„o„o^o^o^o^orc ~ o j o j o j d _ o _ o _ o j o j o j o ,  p̂ o o o o o o o o o c 

A O A O A O A ° A ° ,  _ojojo_o_o_o_o_o,_o_c PJ3^o„o„ô o ao jo ,[O J O JO JD _O JO JD JP _0_1CV o .o „ o . q _ o „ o _ o _ o „ o ,  D o o o o o o o o c
L 0  0 _ 0 _ 0 _ 0 _ 0 _ 0 _ 0 „ 0 ,  t O A O A O A O A  [O JO JO _O JD JO _O JO JO ,„o o o o o o_o_o_ca  . n  n  a  n  n  r>.

NOTES I

□1 | INSTALL ITEM #93 UNDER SCREW HEAD AND 
BETWEEN BLOCK AND PANEL.

2 INSTALL KEYING AS SHOWN.

s3 ! MARK DESIGNATION IN LOCATIONS SHDWN ON 
BOTH SIDES OF PANEL WITH INDELIBLE INK 
OR TRANSFERS.

B.O.M. - **A55007 B004

NEXT a s s y USED  ON

U N LES S O T H E R W IS E  S P E C IF IE D  
D IM E N S IO N S  ARE IN  IN C H E S
TOLERANCE S ANCLES — ---
! PLACE DECIMALS '.*««  : — ---
J  PLACE DECIMALS * J  : -  —
i p lace  decimals •.« . ~  —

M A TE R IA L

FIN ISH

S103
F-R SW ITCHING

5103
F-R SW ITCHING 
MODULE ASSEMBLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCOHMO NE »■* M£ XiCG 87B01

DESIGN£D ByWEBER
APPROVED BY

4 1 ° ^  D 5 5 Q Q - 7 A O O A  |« e > | scal~

c

B



ACAD i

APPPV'D BY I DESCRIPTION

B R A K E  M O N I T O R  V * I

PIN I.D. PIN I.E.

V
22

!  0  I 

! :  o l  i
Cl 12 0 Y
20 ; ;  o |  x
19 I :  d i  v
18 i :  a  v
17 = i  u
16 :  c  t
15 c  a !  s
1* : i  r
13 [ l  D [  P
12 i c  D !  N
11 ! :  [ ;  M
1C "  j  L
9 -  J |  K
8 I  D  j J
7 :  a |  h
6 ii "  j  F
5 i c : !  z
i i C  S j  D
3 [ C  D I  C
2 C  0!  B

:  C |  a

o !

J 1
V I E W  ”A —  A ”

R E S O L V E R  E X C I T O R

PIN I.D. PIN I.D.

o

A D  3 1
B 0 0 2
c C  0 3
D C  Q 4
E D  D 5
F D  D 6
H D  D 7
J G  D 8
K 3 3 9
L 3 3 10
M 3 3 11
N D  0 12
P D  3 13
R D  0 14
S C  0 15
T D  3 16
U 3 3 17
V D  0 18
V 0 3 19
X C  0 20
Y C  3 21
z C  0 22

A A 3 0 23
B B C  3 24
C C C  0 25

L^J

V I E W  ”B - B ’

INSTALL HEAT SHRINK TUBING (ITEM #70) QN ALL 

WIRED TERMINALS FDR J7 AND J8.

DRESS WIRE HARNESS PATH TD PERMIT FRDNT AND 
REAR PANELS TD BE FDLDED DUTVDRD FRDM TDP 
TD PERMIT ACCESS TD FRDNT AND REAR PANEL 
CDMPDNENTS. (SEE FIGURE ' D

B.O. M . - * A 5 5 0 0 7 B 0 0 4

S103ASY3

NEXT ASSY USED  ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
to le ra n ce s  ang les ±  —
1 PLACE DECIMALS .XXX : ±  —
? PLACE DECIMALS .XX-: i  —
> p lace  decimals i.x . ± —

MATERIAL

FIN ISH

S 1C 3
F -R  SW ITCHING

S I0 3
F R SW ITCHING  
MODULE ASSEMBLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCO«HO NEW Mt * ICO P7801

DESIGNED BY
WEBER

APPROVED B y

D 5 5 0 0 7  A 0 0 4 -  |r e v
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REV DATE DRAWN BY APPRVD BY DESCRIPTION
D 1-90 ANDREATTA REDRAWN WITH ACAD j

D PEDESTAL RODM

~ i  r
ANTENNA APEX

C

B

D

C

B

PEDESTAL ROOM ANTENNA APEX

A

ACAD i F R C A B L S T

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOtERAMCES : ANCLES * ■ —  —

3 PLACE DECIMALS (.XXX) ± —

2 PLACE DECIMALS (.XX) ± ---------- ---

1 PLACE DEOMALS (.X) ± —

MATERIAL :

FINISH

F-R
SYSTEM

I F -R  SYSTEM 
E CABLE STRUCTURE 

WIRING DIAGRAM
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VEBER

DESIGNED BY
VEBER

APPROVED BY

SHEET
NUMBER 1 Of 1 DRAWING

NUMBER D55007V001

DATE
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DATE
4-8 7
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2 1
REV DATE DRAWN BY APPRV'D BY DESCRIPTION

5 -8 9 ANDREATTA ADDED PEDESTAL RODM 
AUXILARY JUNCTION BOX j

D D

C

B

C

B

RIGHT HAND WALL LAYOUT
SCALE : .1* =  1’

NOTES i
1. IN STALL ISOLATION TRANSFORMER IN CORNER 

WITH ACCESS COVER ORIENTAION AS SHOWN.

A

ACAD i PEDRMLY1

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±

3 PLACE DECIMALS (.XXX) ± 

2 PLACE DECIMALS (.XX) ±

1 PLACE OEOMALS (.X) ±

MATERIAL :

FINISH :

1/2'

<j 25 METER 
I ANTENNA
T

j 25 METER ANTENNA 
k PEDESTAL RdDM 

NRAD EQUIPMENT 
LAYDUT

SHEET
NUMBER 1 Of 1
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DRAWING
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PLACES

TOP AND BDTTDM

4 PLACES

PLACES

TYP, TYP

I O O  ©

r-H CONTROLLER

MODE

--------

-------- -------- 1

TYP. 

41,

TYP

2 PLACES

© o  ©

TYP

I O O

© 0  o © 0  ©
°6°6 I °6?o1 i 1 i 

i , i .

i 50 ; 1 ’ 1 1 1 50
■ PIN 1
1 I 1 1 
1 1 1 1 
1 1 1 1

, PIN 11
1 1 1 1 
1 1 1 1 
1 1 1 1

0*0 ©J ( © 0 ©

SEE DETAIL 'A*

SEE D E TA IL  " V  
<P1 AND PZ)

REV DATE DRAWN BY APPRVD BY
A 2 -9 0 ANDREATTA

DESCRIPTION

MINOR CORRECTIONS )

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 # 4 7 ) 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.

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) BOM -  #A55007B002

A C A D  i S101ASY1

NEXT ASSEMBLY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

MATERIAL

FINISH :

S101
F - R  CDNTRDLLER

; S101
i F - R  CONTROLLER 

MDDULE 
ASSEMBLY

1 o f  3 ISSmbct D55007A003

NATIONAL RADIO 
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DRAWN BY
ANDREATTA

OESCNED BY
VEBER

DATI
8 -8 7

TDP AND BDTTDM
33155)

DETAIL ~B"

SCALE l / l

DETAIL “A*

S C A L E  1/1



REV DATE DRAWN BY APPRVD BY DESCRIPTION

A 2 -9 0 ANDREATTA MINOR CORRECTIONS I

ROTATION
PROCESSOR

FDCUS
PROCESSOR

NOTES <

1. KAPTON TAPE (ITEM  #50) SHALL RUN THE FU LL LENGTH DF THE RAILS 
(ITEM #23 AND #24). SEE DETAIL 'C ' .

2. PDWER AND GROUND BUS WIRING SHALL BE ON THE WIRE WRAP SIDE OF
THE UNIVERSAL IC PANEL AND THE 16 X 30 IC PANELS (ITEMS #28 AND #29).

GROUND TERMINAL 
TYP.

J H G T E E C B A

T
0  

□  
CL

1
SEE NOTE #1

POWER TERMINAL 
TYP.

DETAIL "D"
SCALE 1/1

BOM -  #A55007B002

DETAIL "C" 
sca le : i/ i

A C AD  i S101ASY2

NEXT ASSEMBLY

UNLESS OTHERWISE SPEDF1ED 
DIMENSIONS ARE IN INCHES

TtuiMicn
J *LACt OtOUALS <•«*) 1 .005

FINISH :

5 S101
I F - R  CONTROLLER

j S101
i F -R  CONTROLLER 

MODULE 
ASSEMBLY
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1

DETAIL "E"
SCALE 1/1

NOTES .
1. PIN #1 LOCATION ID = X X X X

ROV «
COLUMN
BOARD LOCATION

BOARD 
ROV «  ID

2. VCC AND GND PIN LOCATIONS FOR BDARDS 'C '  THRU T '  ARE AS FOLLOES
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 L IS T  V C C  AND GND PIN LOCATION ID = X X XX -  XXL_ PIN «
V O =VC C , GN=GND 
COLUMN
BOARD LOCATION

DETAIL "F"
SCALE 2/1

A C AD  i S101ASY3

REV DATE DRAWN BY APPRVD b y DESCRIPTION

A 2 -9 0 ANDREATTA R EVISED  R ESOLVER TD TO 
DIGITAL PCB I

FPLSBC

FPLSB3

FPLSB2

FPLSB1

FPMSB2

FPMSB1

FPMSBOFPLSBO

SEE TA B L E -1  FOR U1 THRU U5
______________________ A ______________________

N

s  +  +  ♦  s  ♦  -»  s  ♦  ♦  *  +  >  ♦  @  @  ♦

U1 U2 U3

♦ B  e  ♦ ♦ si e  s  0 ♦ ffi

TABLE-1

D

* B

DETAIL "G"
SCALE 2/1

BOM -  #A55007B002

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

VOUKAMCO M40U3 t 
3 PLACf DFOMM.S ( KXX) 1 

I »VACt occmtALS (JOO *

i r\xx Dec»uaj (*) •

MATERIAL :

0 S101
1 F - R  CONTROLLER

; S101
k F - R  CONTROLLER 

MODULE 
ASSEMBLY

NATIONAL RADIO 
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R£V I 0ATf I B Of SCRlTT'ON

B

ACAD i S 1 0 3 A S Y4

NOTES :

0

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 
COMPONENTS. (SEE FIGURE ' D

N EXT ASSY

B.O.M. - “A 5 S 0 0 7 B 0 0 4

U SED  ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLfRANCtS ANCLES --
2 PLACE D!C»MAl S •*** r  —

.’ »»LACl DECIMALS M :  2  —

i pLACf DEC«MAl S * • •  ------

MATERIAL

FINISH

o S 1 0 3
,j F - R  Sw i t c h i n g

v 
L 
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_A_
; 510 3
! f - r s w i t c h i n g
1 MODULE A S S EM B L Y
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B
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< J3 -E ) *vht?

<j3-c> <  

<J3-G>

30 RELAY 
SSR DRIVE

REV DATE DRAWN BY APPRVD BY DESCRIPTION
A 8 -88 ANDREATTA MINOR CORRECTIONS j

J2 ■ M3102A18-5S 
J3 • MS3102A18-1P 
J4 i MS3102A14S-2S 
J5  • HS3102A14S-7S 
J6 i MS3102A14S-7S 
PI i AMP50 PIN #201358-3 AND 

PIN HDOD AMP #202394-2

NEUTRAL

120 VAC 
50-60 HZ 

HOT

r  - 0 -  — - O - — - O - — O - 1

OCTAL SOCKET

L -0— Q---0---0-J

(8A6-362)
1.5 A 

125V

> < — <l P > - 7 * ,  4-1

1N5378A 
1 100V 
k ZENER

*

- w -

MCS—801— 1
BRAKE POTTER SUPPLY 

SCHEMATIC

NOTES i 

0
1 | DEVICE MARKING . GEL71502, MODEL V150LA2, SIZE 1. 

150 VRMS, 200V DC, IPK=1200A, 13 JDULES 
TRANSIENT ENERGY.

D

C

A

ACAD ' S103SK-1
A55007A004

NEXT ASSEMBLY
ASSEMBLY
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±

3 PLACE OCOMAL3 (.XXX) * 

2 PLACE DECIMALS ( . « )  *

1 PLACE OEOMALS (.X) ±

MATERIAL

FINISH

o S103
\ F -R  SWITCHING
T

S103
F-R SWITCHING 
MDDULE
SCHEMATIC DIAGRAM

SHEET
NUMBER 1 Of 1
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DRAWING
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REV. I  DATE I  DRAWN BY I  A PPRV ’D BY
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I \N

tVCC

LED CRN
1S00J1 /,
- W V ------- H ---
I W

M

DESCRIPTION

D

B

N E X T  ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TO L E R A N C E S : A N G LE S  ±  ----------

3 P L A C E  DECIM ALS (.X X X ): ±  -----------

2 P L A C E  DECIM ALS (.X X I: ±  -----------

I P L A C E  DECIM ALS (.X ): ±  -----------

MATERIAL:

FINISH:

SI 0 3
F -R  SWITCHING

! SI 0 3
I RESOLVER EXCI TOR 
E PC B SCHEMATIC

NATIONAL RADIO 
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W EBER
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REV DATE DRAWN BY APPRVD BY DESCRIPTION

A 2 -9 0 ANDREATTA ADDED LED DISPLAY ON 
FRQNT PANEL I

TYP. TYP.

NDTES «
1. MARKING SHALL BE .125 HIGH, LEGIBLE AND PERMANENT, 

LOCATED APPROXIMATELY AS SHOWN.

2. SDLDER POWER TERMINAL (ITEM #26) TO POWER PLANE. 
(WIRE WRAP SIDE OF ITEM #11)

3. SOLDER GND TERMINAL (ITEM #27) TD GROUND PLANE. 
(COMPONENT SIDE OF ITEM #11)

4. SOLDER 'SOLDER LUG' (ITEM #31) TO GROUND PLANE AND 
PLACE UNDER SCREW HEAD AS SHOWN.

5. 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) BOM -  #A55007B005

A C A D  i S104ASY1
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AC AD

1 1 1 1 1 1 Z_
I

1

REV DATE DRAWN 8Y APPRVD BY DESCRIPTION

A 2 -9 0 ANDREATTA ADDED LED DISPLAY DN 
FRONT PANEL )

. BOARD . , „  BOARD VLB A

DATUM DATUM

NOTES i
1. PIN #1 LOCATION ID = X X X X

RDV «

CDLUHN
BOARD LDCATIDN

BOARD MOUNTING HOLE 
TYP.

i t
<r>

o  in

i i > P  5

2, VCC AND GND PIN LOCATIONS FDR BOARDS 'A '  AND 'B '  ARE AS FDLLOWS <
COLUMNS B, D, F, AND H
VCC PINS < 8, 16, 24, 32, 40, AND 48
GND PINS ■ 4, IE, 20, 28, 36, AND 44

3. TYPICAL WIRE L IS T  VCC AND GND PIN LDCATIDN ID = X X XX -  XX

I 1 L t _ PIN •
V D =V C C , 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).

d

>P4

L - .223
.112

DATUM- DATUM

DETAIL "C"
SCALE 1/1

VIEW " A - A "
SCALE 1/1

BDM -  #A55007B005

• S104ASY2
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MATERIAL

0 S104
5 F - R  IN TERFACE

j S104
i F -R  IN TERFACE 
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ASSEMBLY

NATIONAL RADIO 
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SOCORRO. NEW MEXICO 87801
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VEBER
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DATE
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D

cL/

B

TP —  

P3—**l j

P3-HH

MC BUS f  W -iw  
SHIELD

♦ 15V <

♦ 15 COMM < -  

-1 5 V  < -!

+ 5 V  <  

+ 5 V  COMM < -J

A

«  19 

’«  20

MDDEL #D' 
VLBA 

STANDARD 
INTERFACE 

BOARD

40 +15V

38 AN GND

39 -1 5 V

ACAD i S104SK-1

9

I49 50̂

I
35

I
36 »

P4-36

r 4-17

P4—41

43 »

I
10 >E>-

I,
27 »

I.
11 »

I,
28 X > -

12 X > -:

I

I

1 16 0 1 6  0 1 6  0 1 6

. BA41 - L  BA41 - L  AC01 - L  AE01 
- r . o i u F  ~ r  2 2 u f  - r . o i u F  - y z 2 u F

i ___r ___r ___L _

—  R / V -

—  DEV REQ

DEV ACK
HAND-SHAKE

CONTROL
LINES

17 - -----------------H l/LQ  SEL

37 - ---------- —  ANENB

RA7

r
ADDRESS

BUS

48 J L ’’-  4®--------------- RAO

9 ----------------- CMD/MON 15

26 ---------------  CMD/MQN 14

CMD/MQN 13 

CMD/MON 12 

CMD/MON 11 

CMD/MQN 10 

CMD/MQN 9 

CMD/MQN 8

13 ----------------  CMD/MQN 7

30

PARALLEL
CMD/DATA

BUS

-------  CMD/MQN 6

14 ----------------  CMD/MQN 5

-------- CMD/MQN 4
I

31 » ^ -

15 ----------------  CMD/MQN 3

32 » --------------------------  CMD/MON 2

16 X > - ^ ^ ----------------  CMD/MQN 1

33   CMD/MON 0

D55007A005
NEXT ASSEMBLY

z
REV DATE DRAWN BY APPRVD BY DESCRIPTION

B 1-90 ANDREATTA REDRAWN VITH  ACAD j

«H vo -e «<

WZ3)
20

<H25> 18 D7

D6

D5

D4

BG23
19 <HC4>

17 Q6 16 0<27>

<XZ93 14

373
OCTAL IS CH28)

OOCD 13

DFF
Q4 12 <H3L>

(G3© 8 D3 Q3 9 (G3D

<G29> 7
D2 Q2 6 <G28>

CG26J 4
D1 Q1 3 CGT7)

<GKD 3 DO QO 2 (024)

LE □E
u i 10 

(K3>\ <G3Z>
j

<02331

>
|

+5V
I

BMVO-380

SOI

373
OCTAL

DFF

1) <K>3>

CM3

CM2

CM1

CM15

CM14

CM13

D

NOTES
1. PI CONN
2. P2 CONN
3. P3 CONN
4. P4 CONN
5. P5 CONN

C

ID CODE LOGIC

ASSEMBLY
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ± ■ —  ■■

3 PLACE DECIMALS (.XXX) * ------- ■■

2 PLACE DECIMALS (.XX) ± ------

1 PLACE OEQMALS (.X) ± -------

MATERIAL :
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DATE
7-87

DATE
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RA7 >£1=41-

D RA6 >£1=12-
RA5 > f l~ H
RA4 > £ 1 = ± L  
RA3 >£1=4?-
RA2 > p<~4* 
RA1 > £ )'-*7 
RAO >£4=19- 

DEV REQ > £ l = S -

B

A

CME/MDN-15 > £ != * —  
CMD/MON-14 > £ l= i6-  
CMD/MQN-13 > P,~10 
CMD/MON-12 > £ 1 = C - 
CMD/MON-11 >£1=U—  
CMB/MON-IO > £ != £ * - 
CMD/MQN-9 >£1=12- 
CMD/MON-8  > '

CMD/MQN-7 > pl ~t3 
CMD/MQN-6  > - ~ ”  
CMD/MON-5 >£4=U- 
CMD/HQN-4 >£1=31- 
CMD/MON-3 >£1=15- 
CMD/MDN-2 >  
CMD/MDN-1 >£1=14- 
CMD/MON-O > £ 1= B .

v J z.

or £* at oc a  tt  oc

-M-

D7 BE01 “ 7

D6 74LS374 06
05

D4

♦5V

<^«FVD-0«
a»l_______

REV DATE DRAWN BY APPRVD BY DESCRIPTION

B 1-90 ANDREATTA REDRAWN WITH ACAD j

R E LA TIV E  04 
D3 ADDRESS 03
D2 ------------- —
D1 
DO
► CLK

LATCH 02
01 
00

CRa Sl C

T

000' ^  —  —  —  - . —  z r x i x r r x
O C J U O O U O O j £

X T

D7 B E 1 2 Q7
U6 7 4 L S 3 7 4 U6
1)5 05
D4 CKD 04
1)3 LATCH 03
D2 02
D1 01
DO 00
► CLK r i t tE E f

- m L>  INTD7 
-KH1> INTD6 
f3~j > INTD5 

- Q d l >  JNTD4 

m ->  INTD3 
■■f3~a>  INTD2 
f3~1<> INTD1 
-m ‘»  INTDO

r i  r n

-E t * >  INTD RET

D7 BG01 07

1)6 7 4 L S 3 7 4 06
Db 05
D4 04
D3 LATCH 03
D2 02
D1 01
DO 00
>CLK e Ra I l C

If V B  ........ .
0*>

<J3J>
CG6>

CQ5>

L S5B.

D

C

NDTES .
1. THE HDSP-4832 DISPLAY HAS THE FIRST TVD L.E.D.'S 

CUT DFF TD MAKE AN 8 PDSITIDN DISPLAY.

RESET

7

. . .. <TM2 1

4LS04

.....
D E V ACK -

R / - V  ---------------------------------------------------------------

MON CDNTROL 

R / -V

BUFFER REGISTERS

ACAD i S 1 0 4 S K - 2
D55007A005
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D

v J

♦5V

1 DVO-lt O  »D G B -»

SOT 1 
BUS FA U L T

RDT 1 
raLD BACK

?CT 1 
r v E R  TEM P

•<0T 1 
E R IV E  UP

ROT 1 
O V ER CURRENT

ROT i
P CV ER  LOSS

ROT 1 
D R IV E IN H IB IT

ROT 1 
"  V E R  SPEED

SOT 1 
BD33 RET

P P  ,  At 10 |« 

i CA135 S|

, AC2» ,t  ]  io AE10 1< L

t  | <&> a& > [ <«14> si

;  *C2» a  i u *£1° K I

<n2> u|

j  AC2* 14 T  l i

5 «&>

1

<tio> n l

i ,  aczb 0  J a  u

J  d

I

«1 7 ) l|

' 3 AC2« a  J  <4 *EU> 1»

* | a S o  aoz> I <nzT”'JJV’ o‘u»

I

<A19) 3|

4 AC2B ,, j n  A£U h

q f  a 5 »  I  f  <Sjr) | O^D <Ma>

I

CA2U j|

7 »C 2 » w J 1 *£19 1< 

n t <&*> am> ‘ ' ^
< ---------*------------------------------------ 1------*--------------- 1---------------------

<---1----------------

8AtT*

■f>‘

BA17

BA17

1 > ‘
BA17

+ 1

BC12

6 0U4) TJ14) 18
D7 a,

8 O S cms> 17
D6

373 atJ

10 3133 t n »  w
D5 □CTAL

Q5DFF
lc am> a m  13 D4 Q4

2 tA183 cci» 8
D3 33

4 j&a> C ltt 7
D2 32

6 «223 (£1S *
D1 Q1

6 1323) C14> 3
DO 30

l e  rsr

S— 4-

ain>l
— L

BDVD-€4 0 BDO-CT 0

B

ROT 2 
OVER CURRENT

SOT 2 
PDVER LOSS •

ROT 2 
D R IV E IN H IB IT

- ,  I C T  o  | ,  «C1? M I-------P ^
< « , ,  3 i\ _ 6

RDT 2 
OVER SPEED

ROT 2 
BDS3 RET

a&s j ~ ^ > T  (jgg) ufg  
7 *C37 ,0 T  »  * £ !» I* U ' " ' ^

jr^r1

BC23

D7 07

1)6
373

06

□CTAL
DFF

1)4 Q4

D3 03

1)2 Q2

D1 01

DO QO

l e  nc

A

ROTATION 
SERVO MON LOGIC

ACAD i S 1 0 4 S K - 4

REV DATE DRAWN BY APPRVD BY DESCRIPTION

B 1-90 ANDREATTA REDRAWN VITH  ACAD j

r

D

c

FOCUS 
SERVO MON LOGIC

B

SERVD MDNITDR LOGIC

D55007A005
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1 PLACE DECIMALS (.X) ± - -------
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FINISH
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D

.

i

B

A

-1 5 V / 2

| *>vn-oa

+12V 
V E S T  ROT 

BDS3

-1 2  V  
V E S T  ROT 

3DS3

GND 
V E S T  RDT 

BDS3 I

(AtO) 1K

AA10

— v w -
<A1» 5 .11K  O .S ) I

| +12V/2 
V E S T RDT 

I BDS3

- 12V /2 
V E S T ROT

1  I 
r_ l

r AC10 ~ i

+15V < P1̂ L-

I

GND < n ~tt<

4

L _J

ACAD i S 1 0 4 S K - 5

+12V 
FA ST ROT 

BDS3

- i 2v  
EAST ROT 

BDS3

GND 
EAST RQT 

BDS3

*12V 
RQT RDP2

-1 2 V  
ROT RBP2

GND 
ROT RDP2

+12V 
FQC BDS3

-1 2 V  
FQC BDS3

GND 
FOC BDS3

v J z

r
<A3,> 5.11K I

AA37

« « ®  54 IK »*<•>

(M D  3.11K

<M4>

< a ^ r r .

I +12V/2 
7 -  EA ST ROT 
I BDS3

-1 2 V / 2  
ROT RDP2

I FT3C BDS3
+12V/2

- 12V /2  
FOC BDS3

D55007A005
NEXT ASSEMBLY

REV DATE DRAWN BY APPRVD BY DESCRIPTION
B 1-90 ANDREATTA REDRAWN WITH ACAD j

RELATIVE ADDRESS ANALDG VDLTAGE
0 HEX 90
1 +15V/2
a -13V/E
3 ♦9V
4 ♦12V/2 VEST RDT TOS3
s -12V/2 VEST ROT JBS3
6 +12V/2 EAST RDT TOS3
7 -12V/8 EAST RDT TOS3
8 GND
9 ♦12V/2 RDT RDP2
A -12V/E RDT RDPH
1 ♦I2V/C FDC TOS3
C -12V/2 FDC 1BS3
D GND
E GND
F HEX GND

ANALDG MULTIPLEXING

ASSEMBLY
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANCLES ±

J PLACE DCOMALS (.XXX) ± 

2 PLACE DECIMALS (.XX) *

1 PLACE OCCKALS (.X) ±

MATERIAL

FINISH :

8 S104
I F -R  SWITCHING
T

I S104
fe F -R  SWITCHING 

MODULE
SCHEMATIC DIAGRAM

D

NATIONAL RADIO 
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DRAWN BY
ANDREATTA

DESIGNED BY
KDSKI
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DATE
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4
4

-2
3

1 
4

4
4

2
7

-2

DISCRETE COMPOMEKHS
REFER TO  ft-O .M . A 5 5 0 0 2 B 0 0 4  
FOR PROPER DEVICE S E L E C TIO N

IT E M
C I.C .7  Z2/-*F r7s_1 _
C 2 .C 3  x S<5pF  Bfc l l (
C 4 ,C 5  2 .1 p f  *7 L "

Cfc 2aoPF 28
C0,C<3 O -lu F

G io(c i3 ,a s  i J r  30
C II,C I2 ,C I4  .Oi/jiF 31

ALL " < V  .O I/ jF 31
A L L ',C 7m . I>,F

Rl ® 4 .7 K  3a
R2,R7 LK  33 r -r -

R 3 «H  41 0  tf. 3* l_8_
R4® 51K 55
RS® 3* K
R f e «  15 K 3 7
R 6 »  12 k 3B
R3 £4K 39
Rio 25cxl 4-o 

®  ’/e w  o th e rs  ‘^  w  09^"
RVI IOOJ1 POT 42 11-05^ 
RV2 50 SI POT 4 S  mHz 
RV3 IK  SI POT 44

INTEL j v  
D803Z-AH
:VlCPU n

74LS246V©

I/O P O R T’ C O N TR O LLER
IWTEL 
P8I56 ,H-2

CR1 INJ9I4, SIM. 44,
SEE

NOTE
_ _  _  EXT\ O O O DRVR

GND

PIN I*  
2 ,3 ^  
PIN^*° 
40 r

TRIM SCR\B£ 
SEE.

MODEL D 
REVISION E> 
I.D. NUMBER 
:ETCMED ONTO 
COMPONENT 
SIDE OF P.C.B.

R E S E T
JU M P ER

n S U B

S U P P O R T I N G  D O C U M E N T A T I O N  ( r e v . a v e r s io n *)

C 5 5 0 0 2 S 0 0 4 - 
A 5 5 0 0 E B 0 0  4- 
0 5 5 0 0 2  QOO 4- 
C 5 5 0 0 2 .P 0 0  4-

S C H E M A T IC  (L O G IC ) D IA G R A M  
B IL L  OF M A T E R IA L S  (& .O .M . )  
P .C .B . A R T W O R K  2:1  S C A L E  
P .C .B . D R IL L  D R A W IN G

VLBA MODITOR i  C O D TR O L BUS SP EC IFIC A TIC D  
VLBA MOHITOR $ COnTRO L STAHOARD 

ID TER FACE S P E C IF IC A T IO H

A S B O O I N O O I 
A 5 6 0 0 IN 0 0 2

PC6 ARTWORK 2XD 5 5 0 0 2 Q 0 0  4-

A 5 5 0 0 E B 0 0 4 -

USED ON

A / * n rv o  b t oc s c * ir n o *

N O T E S :
1. TH IS  B O A R D , M ODEL D , R EV . B ,  S U P E R C E D E S  V L B A  S TA N D A R D  

IN T E R F A C E  B O A R D  D 5 5 0 0 0 Q 0 0 2  ( IM P L IE D  R E V . A )  D E C . 1465
Z MODEL D ECARPS ARE FOR D IFFER EN TIA L A N A L O G  H A N D L IN G - 

(M O D ELS  BOARDS ARE SINGLE -ENDET? V E R S IO N S )
5 . P .C .B . IS ETCHED FROM 2 '0 U N C E  C O PP ER  ("SPEC.) B O A R D S  

@  P LACE K A P TO N  1KV DIELECTR IC  T A P E  ( I T E M  4 1 ) A L O N G  C O M P O N E N T  
SID E A S  S H O W N  B E F O R E  C O N N E C T O R  IN S T A L L A  i IO N  FOR 
IS O L A T IO N  B E T W E E N  POWER T'RACES AND C O N N E C T O R  S H E L L -  

(D  ITE M S  31, 4 0 , 41 ( R^, RID, Cl I ) ARE. M O J N T £ D  O N  C O M P O N E N T  S lD E ,  
COVERED (HIDDEN)) SV UW W H EN  ' N S ' A l l E D  -

Q  A L L  I .C . 'S  ARE S O C K E T E D .  N O T E  O R IE N T A T I O N S .
Q j  U S E R  M U S T  P R O V ID E  DESIRED C P u / B U S  R E S E T  C O O iN G  

U S IN G  W lOGIE. FEMALE JU M P ER  HEADER ( I T E M * S T ) -  
LINK R S T -T O -G N D  FOR E X TER N A L S W ITC H  R E S E T  VIA P 2 -2 3
LINK R S T  - 7 0 - E X T  DRVR FOR EX TER N A L B US R E S E T  (S Y S T E M

R ES E T )  V IA  P 2 -S  ( RST + ) $ P 2 -6  ( R S T — )

P O W E R -O N  R E S E T  E N A B L E D  IN  B O TH  C O D IN G  M O D E S .  
WARNING/ -* - NO LINK IN H IB IT S  ALL R E S E T S , IN C LU D IN G  P O W ER  - O N  R E S E T

(e] PLACE KAPTON TA P E  ( i t e m  47) UNDER C R V S TA L  TO  IS O L A T E  T R A C E S  
FROM  M E TA L  CRYSTAL E N C L O S U R E .

@  &OARD D i m e n s i o n s  f o r  m o o n t /n g  o n  s t q , n Ra o  m o d u l e  r a i l s .
B OAR D EDGES (T O P  i  B O T T O M ) M AY B E  T R I M M E D  O -  F  FOR 
M O U N TIN G  IN S ID E  T H E  RAILS OR OTHER  A P P L IC A T IO N . T R IM  W HERE 
S H O W N . DO N O T EXCEED, OR DAMAGE T O  T R A C E S  W IL L  R E S U L T .

f i^  TW O  PLATED VIAS MARKET) “A" (3 0 N E  2/D A N D  A l d )  USED TO*.
a ) WHEN CDW NECT&D TOGETHER  BY SOLDERING W IR E , PLACES CPU 

PORT T E R M  " P I . 7 "  O N TO  P 2 -7  FOR USER  A P P L IC A T  ION)
b) "A" AT Z O N E  2/D CAN &£ USED TO  ADD A k N  D E S i R ED  S iG n AL 

T O  P 2 -7  FOR USER APPLICATION OR T E S T IN G -  .
(P2 PIN 7  IS A SP AR E, U N C O M lTTE D  PIN FOR SUCH U S E )

[jTj A P IE C E  O F  YELLO W  Wl ft E- WRAP W IRE S H A L L  B E  U S EO  
IN S TE A D  OF R\0 B.O.M . [ I T E M  * .

ASSEMBLY STEPS
T R I M  B O A R D  T O  D E S IR E D  SI7.& ^ 
E N S U R E  M O U N T IN G  H OLES TO  BE  
USED ARE DRILLED BEFORE. ASSEM&lV

V O  >- C LE A N  $ IN S P E C T  BOARDS FOR A N Y  BAD TR A C E S , PLUGGED HOLES,etc
C D  2. IN STALL ^ S O L D E R  I.C. S O C K E T S : (M O T E  0R\E N T  f\T lOlsJS )  •

14-PIN A T  __ UI3 _ U IS  __ UI6 _ U I 7  _ U l 8  I T E M  4-9 5  REQ
16-PIN AT __U3 _Lk& _ U 7  _ U 8  _ U ^  — UI2 ITEM  SO £ REQ

ITE M  SI 3 REQ
IT E M  52 3 REQ

2 0 -PIN AT -U4 _ U I O  __Ull
__U2 _ U S4 0 -PIN AT __U I

2 0 -P IN  S TR IP  SOCKETS T O  M AKE S O C K E T  FOR U I4  ITEM  SS 4 REQ 
C l  3 . PLACE K A P TO N  T A P E  ( ITEM  4 7 ) W H ER E  REQ'D - S E E  N O TE S  4 AND 8 
C D  4 * IN S TA LL  * SOLDER CO N N ECTO R S Pi AND P 2  ('IT E M S  1  A N D  8 )
C D  5* IN S TA LL  4  S O LD E R  __ X T A L -I  _ R V I  _ R V 2  — R V 3  — LJI9 S O C K E T
O  G . IN S T A L L  < S O L D E R  D IS C R E T E  C O M P O N E N T S  W H ER E S H O W N ,  

U S IN G  TAB LjE Z O N E  4/D AND IB -O .M .

O  7 - IN STA LL R E S E T  JU M P E R  FOR DESIRED M O D E -€ > £ £  N O T E  7  ABOVE 
C D S -  CLEAN BOAR D T O  REMOVE SOLDER FLU X  ^ IN SP EC T FOR COLD 

SOLDER J O IN T S ,  SPLASHES BETW EEM  T R A C E S , e\c.
C D  °t‘  IN S T A L L  I.C .'S  IN TO  S O C K E T S  -M O T E  O R IE N T A T IO N ^ .
D  10. W R IT E  S E R IA L  N U M B ER  ON B O A R D -

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
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I P/o USER'S I
£ W e J

r e s e t  l i n k :
R TO D FOR SYSTEM  RESET INPUT (PZ- S,L>)
R T O  G FOR EXTERNAL l?K>ET INPUT (P 2 -Z2> )

WARNING*. CPU Ul WILL NOT RUN IF LINK " R h IS
LEFT FLOATING. O' MUST BE TERM INATED

to  u n k  "6" or  "D".'PCB' D551DOOQ o84‘f J  TC - •- ---.au1_

NOTE: THIS CIRCUIT (MODEL D REV. B) SUPERCEDES PREVIOUS
VERSIONS UNDER DWG. NO- C S 5 0 0 IS 0 0 2  (OR C 5 5 0 0 0 S 0 0 2 ) PU1

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
J PLACE DECIMALS (.XXX):

2 PLACE DECIMALS (.XX): ±

1 PLACE DECIMALS (.X): ±
A5500IB 004 b .O .M . MATERIAL:
C5500IA004 A66V D w f r

C5500IQ004- PC6 ARTWORK FINISH:
NEXT ASSY USED ON

VLBA STANDARD 
IWTERFACE 50ARD
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S C H E M A T I C
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° « BW )  EKl
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A i£-05 WAKOENJ ‘f t  SWEET 1 ,

B 2-^0 AJJOREATTA MINOR c o r r e c t i o n s ;

H iQ  SM D -^38< — ^  g g  
— 15V-------< 3 9 < -

+ 5V

To : U l-f2
(CPU IN T R ^

SERIAL
I/ O

+ 5 V

y 1 /j S SW. I

AMALOG

DIG ‘"/i r

+ I5V

-M5V

-I5V

EXTE.KM AL ACCESSORY 
D-C- P O w e R  AVAiLA6<_£ 
FOR  T E .S T  < A U G V JM £A JT

p u r p o s e  s

< D  
H  CL
z z
L U  —

cr <
LU o
U . O
4 : <
0 2

<

AKJL6-0

AWL6-

AMLG-2

A U L G -3

AKJL6- 4
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AkJLG-6
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H I/LO  SEL-

184- 70

2 < -  
:i9 < -

10
71

: a < -
[2 0 ^r 11

:
:2 »< -

73

: 5^  
'xn .<r

74
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75

: 7 ^ -
'Z 4 < - 7fc
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s. r
48 54 56 53 41 .. H

5/M BUSY 
COWT COMV.

IM PROGRESS)

CHZ+
C U 2 -

CU3+
CH5-

CW4 + 
C U 4 -

CW5^
C M 5 -

CUfc+
C W 6 -

CH7 +
CW7-

CMQ^
C U 8 -

U 14

\EM1 EN2 E N S , Dll 
o u t p u Y  CXP^DII EM

S D M 8 5 4 B G  ( 6 UR R -B R 0W IO )

‘CM
.01

+ 5V -I5 V  ANALOG +I5V 
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a m a l o g  d a t a  a c q u i s i t i o n s  s y s t e m
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H j i 4 p i n - o u t  I

------------------HI

8 -C W A M  D I F F E R E N T I A L  I U P U T S  
51 P O L A R  O P E R A T IO N  (± 1 0 V  R A K JG E )
I 2 - 6 I T  R E S O L U T IO N )  ^ f f 'V / b l T )
Z ’S COMPLIMEAJT O U T P U T  C o D lM G
O U T P U T  IS O kJE I 2 -& I T  W O R D , H i-2  D R 'V E R S

L_
A T  (TOP VIEW )

-79

30

A<Z> AI A2
DIG

A3 GND LOAD
DLY
OUT T R 16

DLY
A D J

2.5V R EF.
BPO O U T IM

I7<- +-5V 19 20 21

< 470 & -

<9 A 12

47

( -2 .^ ,0 ^  
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59
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57
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-i
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lADJ.J

+5V
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II 10 Z 3 14 13 5 <o\ PI
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SM.I
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RA I 
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AZ BZ
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A4 B4
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DIR 5

IOr

-AD D R -©  
■ADDR-I 
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(I'Z-R>IT AfUALOG c o ^ v & r s io m )

CR\
RI ui; U2

3 *
i b t ~ ;
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I/O
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* (j tU6~^

IUIO <j|UII-v< PI
p a r a l l e l

I/O

Q ]_
f T

U4 
74LS245  

ADDR BUS DRIVER

n . i a

ADDR-5
ADDR-fc
ADDR-7

BURR-BROu;m t 
IM A 101CM 

IUSTR. AMPL. -15V

FOR 4.8826 mV/bit INSTALL 
JUMPER IN LIEU OF RIO 

FOR S.O mV/bit IMSTALL
240.fi. 1% W W  RESISTOR
per burr -b t o w n specs.

ZERO 1Q  | Rv2 

GAIN S3  RVI

RIO'I LOCATED 
R9 > UNDERNEATH 
Oil JUI4 TOP SIDE

BYPASS CAPS M OT S H O W N

+ I5V

P C B

AMALOG C IR C U IT R Y

S E E  S W T .  1

NEXT ASSY USED ON

UNLESS OTHERW ISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±
J PLACE DECIMALS (.XXX): ±
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MATERIAL:

FINISH:
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FRONT PANEL

FOC MOWTOR 
UL UP BRK
o o o

LL DWN CMD
o o o

ROT MONTTOR 
CWL CW BRK
o o o

CCWLCCW CUD
o o o

ROT DffVE

LOGIC APEX

#  
powa

APEX POVO SUPPLY

4 PLACES 8 PLACES

F-R POWER

DSP

oooo O  DSP GND

ACAD i S105ASY1

VIEW ” A— A’

B.O.M. - “A 5 5 0 0 7 B 0 0 6
UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES
TOLt«ANC*S ANCLtS r  

3 PLACt Of CtMALS : ♦

? PLACt OtClMALS .XX' *

1 PLACt OfcClMALS :.Kl. ±

MATERIAL

FINISH

T P 4  T P 3  T P 2  TP1

<fol\ {(o)

TP10 T P 9  T P 8 TP 7  T P 6

(o}> <(o)> <(o)> <(o)> <(o)

WIRING VIEW

N EXT ASSY U SED  ON

8 PLACES

S l - I N - A
THRU

S l - I N - D

S l - D U T - A
THRU

S l - D U T - D

|” “ Tf.  I3F ;  0 5 5 & Q 1 A D O &  |«tv
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V I E

o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o o o o o o o o o o o o o

4 PLACES

V  A

NOTES

I 1 ! USE HEAT SHRINK TUBING ( ITEM #72)  OVER TPl  THRU TP10 AFTER
1--------1--SDLDERING. (SEE WIRE L I S T  A55007W16, SHEET 5, LINE 90XTYP) .

j 2 USE HEAT SHRINK TUBING ( ITEM #70) OVER FUSE HDLDERS AFTER
1--------1--SDLDERING.
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DATE
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1

A C A D  i S 1 0 5 A S Y 2

V I E W  A

VIEW ”A—A”
NOTES

! MARK DESIGNATIONS IN LOCATIONS SHOWN WITH INDELIBLE INK 
J  OR TRANSFERS.

2 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)  ON P3,P4, AND P5 CONTACTS 
AFTER SOLDERING.

USE HEAT SHRINK TUBING (ITEM #71) ON F IL TE R TERMINALS AFTER 
SOLDERING.
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) 0 0 0 0 0 0 0
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PI THRU P5
REAR PANEL
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6.0.M. - * A  550 0 7  B006

n e x t  ASSY U SED  ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
lOLlRAKCEi  A«GLES 

I PLACf DECIMALS « « «

i '■L*ct oec»*LS ««
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MATERIAL

FINISH
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N EXT ASSY U SED  ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
to le k a n c ls  a n gle s  i  ------

3 PLACE OCCIHAl S x »*  : i  -----

1 PLACE DECIMALS **'. i  -----

; p l a c e  d e c im a l s  i .« ':  »  —

MATERIAL

FIN IS H
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F - R POWER
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DETAIL ”A— A
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WIRING VIEW
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NOTES

A C A D  > S 1 0 5 A S Y 4

0

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 S l - O U T - A  THRU S l - D U T - D  BEND LUGS (ITEM #76) UP 
AS SHDVN.

B.O.M. — " A 5 5 0 0 7  BO 06

F I G U R E  *1*
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PS1 AND PS2 
MOUNTING DETAILS
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AC GND
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------------------------------- ! - ■- >
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I____
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+15V
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i 2

L
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i_______
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------ T
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i + 5 V  WIRING #16 (ORNG)

i + 5 V WIRING #16 (ORNG)

+ 5 V WIRING *16 (DRUG)
+ 5 V WIRING #16 (ORNG)

/  , + 5 V  WIRING #16 (DRNG>
1U'

\  i + 5 V WIRING #16 (ORNG)

i #20 (ORNG)
T P " ’ ( c

i #20 (ORNG)

i

i + 5V COMM WIRING #16 (B L K )

c

/  i +5V COMM WIRING #16 (B L K )

y \ + 5V COMM WIRING #16 (B L K )

i + 5V COMM WIRING #16 (BLIO

+ 5V COMM WIRING #16 (BLtO
! + 5V COMM WIRING #16 (BLIO

i + 5V COMM WIRING #16 (B L K )
- 5 V COMM WIRING #16 (B L K )

/  i +5V COMM WIRING #16 (B L K )

+ 5V COMM WIRING #16 (B L K )
i

#20 (B L K ) TP_2fg
i
i #20 (B L K ) -  1

L

PS2+V 
♦15V I 1B

a- <
#16

(R ED)

0—
#16

(B L K )

P S 2 -V
-1 5 V

#16
(YELLOW

h 4

i

t

*i_____ —  — j

#20 (R ED)

#20 (RED)

#20 (R ED)

#20 (R ED)

«S<? Wl)
#20 (R ED)

#23 (RED)

#20 (BUO

ass aua
•20 (B L K )

#20 (B U O

#20 (BLIP

#20 (B L K )

*20 (Y ELLO W )

#20 (Y ELLO W )

#20 (Y ELLO W )

#20 (Y ELLO W )

#20 CYELLOV?

#20 (Y ELLO W )

#20 (Y ELLO W )

#20 (YELLO W )

#20 (Y ELLO W )

#20 (Y ELLO W )

#22 (YELLO W )

I  + 5V  
OUTPUTS

P l-B  
P l-D  

P l -F  

P l - J  

P l -L  

P l-N  

P l-R  j 
P l - T

P l - V  j

P l-X  J

) ORANGE SYSTEM 
POWER SUPPLY 

+ 5 V
TO FRONT PANEL 

DISPLAY PCB

P l-A

P l-C

P l-E
P l-H

P l-K
P l-M

P l-P

I -5 V  COMMON 
: OUTPUTS

P l-S

P l-U
P l -V J

x BLACK SYSTEM 
j  POWER SUPPLY 

COMMON 
TO FRONT PANEL DISPLAY 
PCB AND SW ITCHES 

(S 2 -S 5  CDMMON BUS)

P l-Y  

P l-Z  

P I-f t  —  
Pl-fe 

Pl-£ 
Pi-d 
P i - t  

P i - f  
P i -h  

p i - j

- i  3

L  +15V 
OUTPUTS

’I  J
RED SYSTEM 

POWER SUPPLY 
+15V T E S T

P l-k

P l -n
P l-n

;  15 v  
COMMON 

OUTPUTS

- >  P l-P  
- >  P l - r  

- >  P l -S  
- >  P l - t  

- >  P l -u  
- >  P l -v

P l -S

4 _  BLACK SYSTEM 
-(O ) POWER SUPPLY 

^  t  15 COMMON

- >  p i - s

- >  P l -X  
P l- 1  

- >  P l-A A  

P l-B B  

P l-C C  

P l-D D  

- >  P I-E E  
- >  P l -F F  

P l-H H

-15  V  
OUTPUTS

^ O )  POWER SUPPLY 
w  i  15

REV DATE DRAWN BY APPRVD BY DESCRIPTION

P 2 -E E  
ROT BRK

P 2-D D  
ROT CW 
DRIVE

P 2 -J J  
ROT CCWL ^

P2 HH ^22 (WHT
ROT CCW 

DRIVE

c

c

FROM + 5V  
GND T P -2

#18 
BUS WIRE

P 2-N N  RC 
DRIVE CCW

SW ITCHES ON 
FRONT PANEL

NOTES I
B

E
0

TERMINAL STR IP  T B -1  IS MOUNTED ON P S -2 . 

CONTACT IS INSIDE POWER SUPPLY.

UNDERLINED PI AND P2 PIN DESIGNATORS 
ARE LOWER CASE ALPHABETIC.

S55007A006
NEXT ASSEMBLY

ASSEMBLY
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ± —

3 PLACE OCQMALS (JOOQ ± --------------

2 PLACE DECIMALS (XX) ± ■ -

1 PLACE DECIMALS (JC) ± --------------

MATERIAL :

FINISH :

S105
F-R PdWER

S105
F-R PDVER 
MODULE
SCHEMATIC DIAGRAM

SHEET
NUMBER

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
VEBER

APPROVED BY

1 o f  1 n u m b e r * D55007S001

DATE
2-88

DATE
2 -8 7

A
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ACAD



A C A D

v j z
APPRVD BY DESCRIPTION

ADDED 3 PHASE CO N TACTS I 
ADDED EMERGENCY STDP 
CONNECTDR I

KEYING CONFIGURATION
NOTES

□
0

□

USE EITHER P=GUIDE PIN (ITEM #68) OR S=GUIDE SOCKET (ITEM #59) 
IN ADJACENT CORNER OF CONTACT BLOCK.

FOR PIN BLOCK USE PIN CONTACT (ITEM #70) AND FOR SOCKET BLOCK 
USE SOCKET CONTACT (ITEM #65, # 1 0 -8  AWG) AND (ITEM #66, #16-12 
APPROPRIATE FOR WIRE SIZES SPECIFIED IN WIRE LIST #A55007W004.

AMPLIFIER CONNECTOR PANEL (ITEM #36) AND I/O CONNECTOR PANEL 
(ITEM #40) TO BE SILKSCREENED BEFORE ASSEMBLY.

AWG)

KEYING
SOCKETS

J14 J15 J16

5 P P E
6 P E P
7 E P P

P=KEYlNG PLUG (ITEM #62) 
E=CAVlTY EMPTY

BDM -  #A55007B014

DETAIL ”D’
SCALE 1/1

< C H A S SI S 2

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TCL0UMCQ . * ---

3 p\_act orraiALJ (JOoq « ---

* njxx mxmMS (JOO * ---------

MATERIAL :

FDCUS
RDTATIDN

J FDCUS RDTATIDN 
k SERVD CHASSIS 

ASSEMBLY

2 o f  3 D55007A022

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

a p pr o v ed  b y

n*

OATt
3 -8 8

1/2

B

A





REV. DATE DRAWN BV APPRVD BY DESCRIPTION

A 1-90 ANW t ATIA RED RA W N  W ITH  ACAD

)  3 PHASE 
1  208V

- r
PHASE
110V

W149 
AC POWER 

FROM 
ISOLATION 

TRANSFORMER

OLR1
OVERLOAD

RELAY

RE GEN EAULT BUS

FOCUS 
SERVO AMP 

(D55007A024)

U131-1 
I TO  

FDCUS MOTOR

0LR2
OVERLOAD

RELAY

ROTATION 
SERVO AMP 

(D55007A025)

V132-1
TD

) ROTATION 
WEST MOTOR

—  V 1 68-2 _) TO PEDESTAL ROOM 
V JUNCTION BOX

TO APEX 
JUNCTION BOX

0LR3
OVERLOAD

RELAY

ROTATION 
SER VD AMP 

CD55007A025)

W133-1
TO

) ROTATION 
EAST MOTOR

B A C K -LA S H  
CONTROLLER 

(D 55007A026)

IDD P SR3-208/50-01-200 
300V DC PDVER SUPPLY

SERVD AMP 
PDWER SUPPLY 

(D55007A023)

_______ I I______

1
> >

oc
>

1
>

1
>

RE GEN 300V GNI 110V MOTOR
FAULT DRIVE

IDD B DS3-208/20-01-200
SERVD AMPLIFIER

(FDCUS DRIVE)

IDD ANALOG VEL DISCR
RES MON CMD CMD/MON

£ a 2 8
> > > >

",

j_____ I

IDD B DS3-208/12-01-200 
SERVO AMPLIFIER 

(RDTATIDN V E S T D R IVE)

f

uoc
>

1
>

a
> i

>
1
>

RE GEN' 300V GNI 110V HDTOR
F AULT DRIVE

IDD BDS3-208/12-01-200
SERVD AMPLIFIER

(RDTATIDN EAST DR IVE)

IDD ANALOG n s c R VEL EQUAL B/L
RES MON CMD/MDN CMD DRIVE CMD

a
>

£
>

a
>

£
>

a
>

g
>

CD a

i  r

IDD RDP2-101 
BACK-LASH CDNTRDLLER

RDTATIDN EAST___ JL RDTATIDN VEST

W147
TD

PEDESTAL ROOM 
JUNCTION BOX

IDD RESOLVER LINES
J -

V148 ,
TO V -

F-R CONTROLLER '

ANALOG MONITOR LItfcS

FOCUS AND RDTATIDN VELOCITY CMDS

DISCRETE CMDS AND MONITOR

J .

J.

J.

J .

JL

NDTES .
1. FDR CABLE STRUCTURE DETAI LS SEE NRAD DWG #D55007V001.

ACAD ■ C H A S S K - 1

N EXT ASSY USED  ON

U N LESS  O T H ER W ISE  S P EC IF IED  
D IM EN SION S ARE IN IN C H ES
TOLERANCES: ANGLES ±  -------

J PLACE DECIMALS (.XXX): ±. -------

J PLACE DECIMALS I.XXI: ±  -------

• PLACE DECIMALS I.XI: 2: -------

MATERIAL:

FIN IS H :

j S E R V O  AMP 
e CHASSIS

F - R  SYSTEM 
IDD SERVO AMP 
C H A S S I S  
SCHEMATIC

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO NEW MEXICO 87801

D ts ig n ed  by

APPROVEO BY

I ^ B E .  '0 ^  1 1°"m6eWr° D S S O O IS O lO  [rev.A

DATE
2-8©



SERVO A M P L I F I E R  C HRS S I S  

U I RE L I S T

n o t e s :

1 )  H I R I N G  D A T A  F OR T H I S  UI I RE L I S T  I S  A B S T R A C T E D  FROM D R A W I N G  A 5 5 0 0 7 U I 0 0 4

S H E E T  N U M B E R S  I N  T H I S  U I R E  L I S T  D I F F E R  F R O M  T H O S E  I N  A 5 5 0 0 7 U 0 0 4

3 )  A 5 5 0 0 7 U 0 0 4  S H E E T S  2 6  -  41 ARE  N O T  I N C L U O E D  I N  T H I S  UI I RE L I S T  S I N C E  

T H E Y  A R E  AMP C O N N E C T O R  C O N T A C T  L A Y O U T - S I G N A L  A S S I G N M E N T  AND 

C O M P O N E N T  T E R M I N A L  S K E T C H E S .  S H E E T  2 O F  T H I S  U I R E  L I S T  D E P I C T S  

T H E  A M P  C O N N E C T O R  C O N T A C T  L A Y O U T S .

4 )  T H E  L O C A T I O N  O F  T H E  C O N N E C T O R S  ON T H E  C H A S S I S  I S  D E F I N E D  B Y  

A S S E M B L Y  D R A U I N G  D 5 5 0 0 7 A 0 2 2 .  O V E R L O A O  R E L A Y  T E R M I N A L  L A Y O U T  I S  

O E F I N E D  B Y  D 5 5 0 0 7 A 0 2 2 .

C O V E R  FIND N O T E S  S H E E T
S E R V O  R M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  I OF  14



S I GNflL C O N N E C T O R S

34 S O C K E T S

O O O

1© S ©
| i | i

i @ o ®

S g t i
O O O

J  4/ J 6 / J  8 
J 1 0/ J  1 7

75 S O C K E T S

O  O  O  O

O

o ®

1 ©

© g

© g
0
©

@

® n © n

I g S g

I®© ©

©  ©

O  O o O
J  1 8

P O U E R  C O N N E C T O R S

12 P I N S 12 S O C K E T S

J 2

O  o o O O  o o O

□ ■01
0 0 ■01 ‘S ’

0 £}  _

0 0 ■0. ^
0 <0,

0 0
0 0

0 0 rr tip

O  o o O
v~ J O  o o o

v  j

J  1, J 3/ J 5  
J7/ J 9 ,  J  1 1

7 S O C K E T S

P o'

O o
J  1 4, J  1 5 / J  1 6

AMP C O N N E C T O R  L A Y O U T  D I A G R A MS
SERVO A M P L I F I E R  C H A S S I S  U I R E  L I S T S H E E T  2 OF 14



P I N F U N C T I O N T Y P E FROM TO

1 F OC U S RNRLOC D R I V E  HI T P / 4  RED J 4  -  J  J

H F OC U S RNRLOC O R I V E  LO T P / 1  BLK J 4 - L L

8 S H I E L D  FOR 1 /4 J 4  - N N

5 FOC US B 0 S 3  ANALOG COMMON J 4 - F F

2 F DC US BOS3 +12 J 4  -  Y

1 0 F OC US BDS3  - 1 2 J 4  -  AA

3 F OC U S MOTOR CURRE NT J 4 - D D

7 F OC U S MOTOR V E L O C I T Y J 4 - B B

1 1 F OC US BDS3  D I G  COMM J 4 - 2

1 3 F OC US  BDS3 I N H I B I T J 4  - X

14 F OC US  BDS3  R E S E T J 4 - U I

12 F OC US  D R I V E  UP < OK ) J 4 - H

15 F OC US  F OL DB RC K J 4 - K

16 F OC US BUS F R U L T J 4  -M

17 F OC US D R I V E  I N H I B I T E D J 4 - N

18 F OC US BDS3  POUIER L O S S J 4 - P

20 F OC U S BDS3  OVERT EMP J 4 - R

21 F OCUS BDS3  OVER C U RRE NT J 4 - U

22 F OCUS BDS3  OVE RS P E E D J 4 - S

28 R O T A T I O N  RNRLOC D R I V E  HI T P / 3 1  RED J  1 0 - B

31 R O T A T I O N  RNRLOC D R I V E  LO T P / 2 8  BLK J 1 0 - D

34 S H I E L D  FOR 2 8 / 3 1 J 1 0 - F

32 R O T A T I O N  LIEST ANRLOC COMM J 6 - F F

29 ROT U E S T  BDS3 + 1 2 J 6 - Y

35 ROT UIEST BDS3  - 1 2 J 6 - A A

30 ROT UIEST MOTOR C U RRE NT J S - D D

33 ROT UIEST MOTOR V E L O C I T Y J 6 - B B

36 ROT  UIEST BDS3 D I G  COMM J 6 - 2

38 ROT  UIEST BDS3  I N H I B I T J  1 0 - R

39 ROT  UIEST BDS3  R E S E T J 6 - U ,  J  8 -  Ul

37 ROT UIEST D R I V E  UP < OK ) J 6 - H

40 R O T A T I O N  UIEST F OL D B RC K J 6 - K

4 1 R O T A T I O N  UIEST BUS F R U L T J 6 - M

42 ROT UIEST D R I V E  I N H I B I T E O J 6 - N

43 ROT UIEST BDS3 POUER L O S S J 6 - P

44 ROT  UIEST BDS3 OVERT E MP J 6 - R

4 5 ROT  UIEST OVER C URRE NT J 6 - U

46 ROT  UIEST BDS3 O V E R S P E E D J 6 - S

C H R S S I S  C O N T R O L / n O N I  T O R  I / O  C O N N  J 1 8  AMP 75
S E R V O  A M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  3 O F  14



P I N F U N C T I O N TYPE FROM TO

5G ROT E R S T  ANALOG COMM J 8 - F F

53 R O T R T I O N  E A S T  BOS3 + 1 2 J 8 - Y

59 R O T A T I O N  E A S T  BDS3  - 1 2 J 8 - A A

54 ROT  E A S T  MOTOR C U R R E N T J 8 - D D

57 ROT  E A S T  MOTOR V E L O C I T Y J 8 - B B

60 ROT E A S T  8 DS3  D I G  COMM J 8 - 2

63

64

62 ROT E R S T  D R I V E  UP < O K ) J 8 - H

65 R O T A T I O N  E A S T  F O L D B A C K J 8 - K

66 R O T A T I O N  E A S T  BUS F A U L T J 8 - M

67 ROT E R S T  D R I V E  I N H I B I T E D J 8 - N

70 ROT E R S T  BDS3 POUER L O S S J 8 - P

71 ROT E R S T  BDS3 O V E RT E MP J 8 - R

72 ROT E R S T  OVER C U RRE NT J 8 - U

73 ROT E A S T  BDS3 O V E R S P E E D J 8 - S

27 C ON N E C T OR I N T E R L O C K J l 7 - K K

76 C ON N E C T OR I N T E R L O C K j i 7 - r m

79 R0P2 ANALOG COMMON J 10 - N N

80 RDP2 + 1 2 J l 0 - K K

82 RDP2 - 1 2 J l 0 - M M

C H R S S I S  C O N T R O L / M O N I T O R  I / O  C O N N  J 1 8  R H P  7 5
S E R V O  A M P L I F I E R  C H R S S I S  U I R E  L I S T  S H E E T  4 OF 14



P I N F U N C T I  ON T Y P E FROM TO

B FOC I DD RE S OL V E R S I N  HI T P / D  RED J 4 - B

D FOC I DO RE S OL V E R S I N  LO T P / B  BLK J 4 - D

A FOC I DD RE S OL VE R COS LO T P / C  RED J 4  -  A

C FOC I DD R E S OL V E R COS HI T P / A  BLK J 4 - C

E S H I E L D S  FOR B/D J. A/ C J 4 - E

F FOC I DD RE S OL VE R REF  HI T P / J  RED J 4 - F

J FOC I DD RE S OL V E R REF  LO T P / F  BLK J 4 - J

L S H I E L D  FOR F / J J 4 - L

R ROT U E S T  I DD RES S I N  HI T P / T  RED J B - B

T ROT  U E S T  I DD RES S I N  LO T P / R  BLK J 6 - D

P ROT U E S T  I DD RES COS LO T P / S  RED J 6 - A

S ROT U E S T  I DD RES COS HI T P / P  BLK J B - C

U S H I E L D S  FOR R / T  * P / S J B - E

V ROT U E S T  I DD RES REF  HI T P / X  RED J 6 - F

X ROT U E S T  I DD RES REF LO T P / V  BLK J 6 - J

z S H I E L D  FOR V/ X J B - L

DD ROT E A S T  I DD RES S I N  HI T P / F F  RED J 8 - B

F F ROT E A S T  I DD RES S I N  LO T P / D D  BLK J 8 - D

CC ROT E A S T  I DD RES COS LO T P / E E  RED J B - A

EE ROT E A S T  I DD RES COS HI T P / C C  BLK J 8 - C

HH S H I E L D S  FOR D D / F F  & C C / E E J 8 - E

J J ROT E A S T  I DD RES REF  HI T P / L L  RED J 8 - F

L L ROT  E A S T  I DD RES REF  LO T P / J J  BLK J 8 - J

NN S H I E L D  FOR J J / L L J 8 - L

KK C O N N E C T O R  I N T E R L O C K J l 8 - H 7

MM C O N N E C T O R  I N T E R L O C K J l 8 - 7 6

I DD R E S O L V E R  S I G N A L S  CONN J - I 7  AMP 34
SERVO A M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  5 OF 14



P I N F U N C T I O N T Y P E FROM TO

B F OC U S  I DO RES S I N  HI T P / O  REO J l  7 - B

0 F O C U S  100 RES S I N  LO T P / B  BLK J l  7 - 0

R F OC U S  I DO RES COS LO T P / C  RED J l  7 - A

C F OC U S  I DO RES COS HI TP/f l  BLK J l  7 - C

E S H I E L D S  FOR B / D  L fl/C J l  7 - E

F F OC U S I DO RES REF  HI T P / J  REO J l  7 - F

J F OC U S  I D D  RES REF  LO T P / F  BLK J l  7 - J

L S H I E L D  FOR F / J J l  7 - L

J J F OC U S  RNflLOG D R I V E  HI T P / L L  RED J  1 8 -  1

L L F O C U S  RNflLOG D R I V E  LO T P / J J  BLK J  1 8 - 4

NN S H I E L D  FOR J J / L L J  1 8 - 8

F F FOC BDS3 RNflLOG COnn J l  8 - 5

DD F OC U S MOTOR C URRE NT J l  8 - 3

BB F OC U S HOTOR V E L O C I T Y J l  8 - 7

Y F OC U S BDS3 +12 J l  8 - 2

OF) F OC US BDS3 - 1 2 J l 8 -  10

H F OC US  D R I V E  UP < O K )

OJi00~3

K F OC US F OL DB RC K J l 8 - 1 5

N F OC US D R I V E  I N H I B I T E D J 1 8 -  17

n F OCUS BUS F A U L T J l 8 -  16

R F OC U S  BDS3 OVERT EMP J l 8 - 2 0

P F OC U S  B D S 3 POUER LOSS J l 8 -  18

T C ON N E C T OR I N T E R L O C K

V C ON N E C T OR I N T E R L O C K

S F OC U S  BDS3 O V E RS P E E O J l 8 - 2 2

u F OC US BDS3 OVER C URRE NT J l 8 - 2  1

X F OC U S  B 0 S 3  I N H I B I T J  1 8 -  1 3

U F OC U S  B D S 3 R E S E T J 1 8 - I  4

2 F OC U S  BDS3 D I G I T A L  COMMON J l 8 - 1  1

EE
HH

KK

nn

cc

F O C U S  B D S  3 S I G N R L S  C O N N  J H  AMP 3 4
S E R V O  A M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  6 OF  14



P I N F U N C T I O N T Y P E FROM TO

B ROT U E S T  I DD RES S I N  HI T P / D  REO J 1 7 - R

D ROT  U E S T  I DD RES S I N  LO T P / B  BLK J 1 7 - T

A ROT U E S T  I DD RES COS LO T P / C  RED J  1 7 -  P

C ROT U E S T  I DD RES COS HI T P / A  BLK J  1 7 -  S

E S H I E L D S  FOR 8 / 0  I  A/C J 1  7 - U

F ROT  U E S T  I DD RES REF HI T P / J  RED J  1 7 - V

J ROT  U E S T  1DD RES REF LO T P / F  BLK J  1 7  -  X

L S H I E L D  FOR F / J J 1 7 - 2

J J ROT  U E S T  ANALOG D R I V E  HI T P / L L  RED J  1 0 -  N

L L ROT  U E S T  ANALOG D R I V E  LO T P / J J  BLK J  1 0 -  R

NN S H I E L D  FOR J J / L L J 1  0 - T

F F ROT  U E S T  B 0 S 3  ANALOG C Onn J 1 8 - 3 2

DD ROT U E S T  n OT OR C U R R E N T J 1 8 - 3 0

BB ROT  U E S T  n OT OR V E L O C I T Y J 1 8 - 3 3

Y ROT  U E S T  BDS3 + 1 2 J 1 8 - 2 9

OR ROT U E S T  BDS3 - 1 2 J 1 8 - 3 5

H ROT U E S T  DR I VE UP C OK ) J 18 -  37

K ROT U E S T  F OLDBf l CK J 1 8 - 4 0

N ROT U E S T  D R I V E  I N H I B I T E D J  1 8 -  4 2

n ROT U E S T  BUS F A U L T J 1 8 - 4 1

R ROT U E S T  BDS3 OV E R T E MP J 1 8 - 4 4

P ROT  U E S T  BDS3 POUER L O S S J 1 8 - 4  3

T ROT  D R I V E  I N H I B I T  OUT J 8 - X

V ROT D R I V E  I N H I B I T  IN J  1 0 - L L

S ROT U E S T  BDS3 O V E R S P E E D J  1 8 -  4 6

u ROT U E S T  O VE R C U R R E N T J  1 8 -  4 5

X ROT WEST D R I V E  I N H I B I T J 8 - T

u ROT WEST BDS3  R E S E T J  1 8 - 3 9

z ROT WEST BDS3 D I G  COMM J 1 8 - 3 6

EE ROT  U E S T  BDS3 V E L  ERROR J  1 0 -  tt

HH ROT U E S T  BDS3 ANALOG C On n SHI  E L D E D J 1 0 - P

KK ROT  U E S T  BDS3 SUH I 4 - W I R E J  1 0  -  V

nri ROT U E S T  BDS3 I O F F S E T C ABL E J 1 0 - S

CC S H I E L D  FOR EE,  HH,  KK,  nn J 1 0 - U

R O T R T I O N  UI EST  B D S 3  S I G N A L S  C O N N  J 6  BMP 3 4
S E R V O  R M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  7 O F  14



P I N F U N C T I O N T Y P E FROM TO

B ROT E R S T  100 RES S I N  HI T P / D  RED J 17 -  DO

D ROT E R S T  100 RES S I N  LO T P / B  BLK J 1 7 - F F

fl ROT E R S T  100 RES COS LO T P / C  RED J 1 7 - C C

C ROT E R S T  100 RES COS HI T P / A  BLK J 1 7 - E E

E S H I E L D  FOR B/ D i. R/C J 17 - H H

F ROT E R S T  100 RES REF  HI T P / J  RED J 1 7 - J J

J ROT E R S T  I DO RES REF LO T P / F  BLK J 17 - L L

L S H I E L D  FOR F / J J l 7 - N N

J J ROT E A S T  ANALOG D R I V E  HI T P / L L  RED J 1 0 - B B

L L ROT E R S T  ANALOG D R I V E  LO T P / J J  BLK J 1 0 - D D

NN S H I E L D  FOR J J / L L J 1 0 - F F

F F ROT E A S T  B0S3 RNRLOG COnn J l 8 - 5 6

DD ROT E R S T  HOTOR C URRE NT J 1 8 - 5 4

BB ROT E R S T  HOTOR V E L O C I T Y J  1 8 -  5 7

Y ROT E R S T  BOS 3 + 1 2 J 1 8 - 5 3

Rfl ROT E R S T  BDS3 - 1 2 J l 8 - 5 9

H ROT E R S T  DR I V E  UP ( OK ) J 1 8 - 6 2

K ROT E R S T  F OL OBRCK J 18 -  65

N ROT E R S T  D R I V E  I N H I B I T E D J l 8 - 6 7

n ROT E R S T  BUS F R U L T J l 8 - 6 6

R ROT E R S T  B0S3 OVERT EMP J 1 8 - 7 1

P ROT E R S T  B O S 3 POUER L O S S J 1 8 -7 0

T ROT D R I V E  I N H I B I T  OUT J 6-X

V ROT D R I V E  I N H I B I T  I N J l  0 - L L

S ROT E R S T  BOS 3 O VE RS P E E O J  1 8 -  7 3

u ROT E R S T  OVE RC URRE N T J l 8 - 7 2

X ROT E R S T  D R I V E  I N H I B I T J G - T

u ROT E R S T  B0S3 R E S E T J  1 8 -  3 9

2 ROT E R S T  BDS3 D I G  COMM J  1 8 -  6 0

EE ROT E R S T  BDS3 V E L  ERROR J l 0 - A A

HH ROT E R S T  BDS3 RNRLOG COnn S H I E L D E D J 1 0 - C C

KK ROT E R S T  BDS3 SUn I H - U I 1 RE J l 0 - J J

nn ROT E R S T  BDS3 I O F F S E T CABL E J 1 0 - E E

cc S H I E L D  FOR E E , H H , K K , M M J 1 0 - H H

R O T  A T  I O N  E A S T  B D S 3  S I G N A L S  C O N N  J 8  AMP 3 4
S E R V O  A M P L I F I E R  C H A S S I S  U I  RE L I S T  S H E E T  8 OF  14



P I N F U N C T I O N T Y P E FROM TO

e ROT  ANALOG O R I V E  Hi T P / O RED J 1 8 - 2 8

0 ROT ANALOG O R I V E  LO T P / B  BLK J 1 8 - 3 1

F S H I E L D  FOR B/ D J 1 8 - 3 4

N ROT U E S T  BDS3 D R I V E  HI T P / R RED J 6 - J  J

R ROT  U E S T  BDS3  O R I V E  LO T P/ H BLK J S - L L

T S H I E L D  FOR N/R J G - N N

M ROT U E S T  V E L O C I T Y  ERROR \ J 6 - E E

P ROT  U E S T  B 0 S 3  ANALOG COMM S H ] E L D E D J 6 - H H

V ROT U E S T  B 0 S 3  SUM I 4-UI 1 RE J 6 - K K

s ROT U E S T  BDS3 I O F F S E T / CABL E J 6 - M M

u S H I E L D  FOR M, P, V,  S J 6 - C C

BB ROT E A S T  B 0 S 3  D R I V E  HI T P/ OO RED J 8  -  J  J

DD ROT E A S T  BDS3 D R I V E  LO T P / B B  BLK J B - L L

F F S H I E L D  FOR BB/DD J 8 - N N

flA ROT E A S T  V E L O C I T Y  ERROR J 8 - E E

CC ROT E A S T  BDS3 ANALOG COMM S H I E L D E D J B - H H

J J ROT E A S T  BDS3 SUM I 4 - U  1 RE J B - K K

EE ROT E A S T  BDS3 I O F F S E T CABLE J B - M M

HH S H I  E L D FOR AA.  CC.  J J .  EE J 8 - C C

K K RDP2 +12 J 1 8 - 8 0

Mf1 RDP2 - 1 2 J 1 8 - 8 2

N N R D P 2  A N A L O C  C O MM O N J 1  8 - 7 9

A ROT D R I V E  I N H I B I T  IN J 1 8 - 3 8

L L ROT  D R I V E  I N H I B I T  OUT J 6 - V /  J 8 - V

R D P 2  R N A L O G  S I G N R L S  C O N N  J 1 0  RH P  3 4
S E R V O  A M P L I F I E R  C H R S S I S  U I R E  L I S T  S H E E T  9 OF  14



P I N F U N C T I O N T Y P E FROM TO

J l  -  PSR3 AC POUER IN

1 L I NE  A *1 0  BLK J l  3 - A

2 L I N E  B #1 0  BLK J l  3 - B

3 L I NE  C #1 0  BLK J l  3 - C

4 CND #1 0  UHT J l  3 - E

5 GND -  F OCUS BDS3 #1 0  UHT J  3 -  1 2

6 GND -  ROT U E S T  BDS3 # 1 0  UHT J 5 -  1 2

7 GND -  ROT E A S T  BDS3 # 1 0  UHT J  7 -  1 2

8

9 115 VAC C ON T RO L  POUER # 1 6  BLK J l  3 - F

10

1 1

i 2 C ONT ROL  POUER N E U T R A L #16 UHT J l  3 - G

J 2  -  PSR3 OC POUER OUT

1 1 15 VflC C ONT ROL  POUER # 1 6  BLK T B l  -  1

2 CONT ROL  POUER N E U T R A L #1 6  UHT T B l  - 2

3 REGEN F A U L T + #1 6  ORANGE T B l  - 3

4 REGEN F A U L T - # 1 6  BROUN T B l  - 4

5

6

7 F OC US BQS3 + 3 0 0  VOC #10 RED J 3 - 8

8 ROT U E S T  BDS3 + 3 0 0  VOC #10 RED J  5 -  8

9 ROT E A S T  B 0 S3  + 3 0 0  VDC #10 RED J 7 - 8

10 F OCUS BDS3 + 3 0 0  RE T U RN #10 BLK J 3  -  1 1

1 1 ROT U E S T  BDS3 + 3 0 0  RE T U RN #10 BLK J 5  -  1 1

12 ROT E A S T  B 0 S 3  + 3 0 0  RE T U RN #10 BLK J 7  -  1 1

J 3  -  F OC US BDS3 POUER

1 115 VflC C ON T RO L  POUER #16 BLK TB1 -  1

2 C ONT ROL  POUER N E U T R A L . #16 U HT T B l  - 2

3 REGEN F A U L T + #16 ORANGE T B l - 3

4 REGEN F A U L T - # 16 BROUN TB I - 4

5 dOT OR D R I V E  PHASE fi #10 RED OLR 1 -  1

6 HOTOR D R I V E  PHASE B #10 RED O L R 1 - 2

7 MOTOR D R I V E  PHASE C #10 RED O L R 1 - 3

8 F OCUS B O S 3 + 3 0 0  VOC #10 RED J 2 - 7

9 GND -  FOCUS MOTOR #10 BLK J l  4 - 4

10

1 1 FOCUS BDS 3 + 3 0 0  RE T URN # t 0 BLK J 2 -  ] 0

12 GND -  F OCUS BDS3 #10 UHT J l  - 5

M O D U L E  P O U E R  C O N N E C T O R S  C O N N  J 1 , J 2 ,  J 3  AMP 12
S E R V O  R M P L I F I E R  C H R S S I S  UI I RE  L I S T  S H E E T  10 O F  14



P I N F U N C T I O N T Y P E FROM TO

J 5  -  ROT  U E S T  8 0 S 3  POUER

1 115 VAC C O N T R O L  POUER #16 BLK TB1 - 1

2 C O N T R O L  POUER N E U T R A L #16 UHT TB1 - 2

3 R E C E N  F A U L T * #16 ORANGE T B 1 - 3

4 RE C E N  F A U L T - # l 8 BROUN T B 1 - 4

5 MOTOR D R I V E  PHASE A *10 RED O L R 2 - 1

6 MOTOR D R I V E  PHASE B *10 RED O L R 2 - 2

7 MOTOR D R I V E  PHASE C *10 RED O L R 2 - 3

8 ROT  U E S T  B 0 S 3  + 3 0 0  VDC *10 RED J 2 - 8

9 GND -  ROT  WEST MOTOR *10 BLK J 1 5 - H

10

1 1 ROT  U E S T  B 0 S 3  + 3 0 0  R E T URN *10 BLK J 2 -  1 1

12 GNO -  ROT  WEST BDS3 » 1 0  UHT J 1 - 6

J 7  -  ROT  E A S T  BDS3 POUER

1 I 15 VAC C O N T R O L  POWER #16 BLK TB1 -  1

2 C O N T R O L  POUER N E U T R A L #16 UHT TB 1 - 2

3 RE GEN F A U L T  + #16 ORANGE TB1 - 3

4 REGEN F A U L T - #16 BROUN TB1 - 4

5 MOTOR D R I V E  PHASE A #10 RED O L R 3 - 1

e MOTOR D R I V E  PHASE B #10 RED O L R 3 - 2

7 MOTOR D R I V E  PHASE C #10 RED OL R 3 - 3

8 ROT  E A S T  B 0 S 3  + 3 0 0  VOC #10 RED J 2 - 9

9 GNO -  ROT  E A S T  MOTOR #10 BLK J  1 6 - 4

10

1 1 ROT  E A S T  B 0 S 3  + 3 0 0  R E T URN *10 BLK J 2 -  1 2

12 GND -  ROT  E A S T  BDS3 *10 UHT J 1  - 7

J 9  -  RDP2 115 VAC POWER

1 115 VAC C O N T R O L  POWER *16 BLK T B 1 - 1

2 C O N T R O L  POWER N E U T R A L *16 UHT TB1 - 2

3

H

5

6
7

8
9

10

1 1

12

M O D U L E  P O U E R  C O N N E C T O R S  C O N N  J 5 , J 7 , J 9  BMP 12
S E R V O  A M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  11 O F  14



PIN FUNCTION TYPE FROM TO
J l l  -  EMERC ENCY  S T O P  C KT

1 115 VflC E ME RC E NCY  S T O P  NC # 1 6  BLK T B l  -  1

2 115 VflC EMERC ENCY  S T O P  NC # 1 6  BLK O L R 1- COM

3 AC BRAKE R E L A Y  D R I V E # 1 6  BLK 0 L R 3 - C 0 n

4 AC BRAKE R E L A Y  N E U T R A L # 1 6  UHT 0 L R 3 - C 0 I L  L E F T

5

6

7

8

9

10

1 1

12

J 13 -  3 - PH 2 0 8  VAC I N P U T

A PHASE A #10 BLK J l  - 1

B PHASE B #10 BLK J l - 2

C PHASE C #10 BLK J l  - 3

D

E GND #10 UHT J l - 4

F 115 VAC C ON T RO L  POUER #16 BLK J l  - 9

C C ON T RO L  POUER N E U T R A L #16 UHT J l  -  1 2

M O D U L E  Xc C H R S S I S  P U R  C O N N  J l  1 X, J 1 3  RMP 12 & MS 2 4
S E R V O  R M P L I F I E R  C H R S S I S  U I R E  L I S T  S H E E T  12 OF 14



P I N F U N C T I O N T Y P E FROM TO

J 14 -  F OCUS MOTOR D R I V E

1 MOTOR OR I V E  PHRSE A a 1 0 RED O L R 1 - 4

2 MOTOR D R I V E  PHRSE B #10 RED O L R 1 - 5

3 MOTOR D R I V E  PHASE C * 10 RED OLR 1 - 6

4 CND -  F OC U S MOTOR tt 1 0 BLK J  3 -  9

5

6

7

J ] 5  -  ROT U E S T  MOTOR D R I V E

1 fl OTOR D R I V E  PHRSE A #10 RED O L R 2 - 4

2 MOTOR D R I V E  PHRSE B #10 RED 0 L R 2 - 5

3 MOTOR D R I V E  PHRSE C #10 RED 0 L R 2 - 6

4 GND -  ROT  U E S T  MOTOR #10 BLK J 5 - 9

5

6

7

J 16 -  ROT  E R S T  MOTOR D R I V E

1 MOTOR D R I V E  PHRSE A # 1 0  RED OL R 3~4

2 MOTOR D R I V E  PHASE B # 1 0  RED OL R 3 - 5

3 MOTOR D R I V E  PHASE C # 1 0  RED OLR 3 - 6

4 GND -  ROT  E A S T  MOTOR # 1 0  BLK J 7 - 9

5

6

7

n o i rOR P O U E R  C O N N E C T O R S  J 1 4 , J 1 5 ,  J 1 6  AMP 7
S E R V O  A M P L I F I E R  C H A S S I S  U I  RE L I S T  S H E E T  13 OF  14



U I  RE F U N C T I O N T Y P E FROM TO

OLR1 -  F OC US OVL '  0 RLY

1 *16 BLK O L R 1 - c o n 0 L R 2 - C 0 M

2 i 16 UHT TB1 - 2 O L R l - C O I L  L E F T

3 *16 RED 0 L R 1 - N C O L R l - C O I L  R 1 C H T

0 L R2  -  ROT U E S T  O VL '  0 RLY

1 *16 BLK 0 L R 2 - C 0 M 0 L R 3 - C 0 M

2 *16 UHT O L R l - C O I L  L E F T 0 L R 2 - C 0 1 L  L E F T

3 * 16 RED O L R 2 - N C 0 L R 2 - C 0 J L  R J C H T

0 L R3  -  ROT  E A S T  O V L '  0 RL Y

1 # 1 0  BLK O L R 3 - C O M O L R 2 - C O M

2 #10 UHT 0 L R 2 - C  0 IL L E F T 0 L R 3 - C 0 1 L  L E F T

3 # 1 0  RED O L R 3 - N C 0 L R 3 - C 0 I L  R I C H T

OV E RL O RD  RE L RV C O N T R O L  C I R C U I T S  O L R 1 / 0 L R 2 / 0 L R 3
SERVO A M P L I F I E R  C H A S S I S  U I R E  L I S T  S H E E T  14 OF 14
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REV DATE DRAWN BY APPRVD BY DESCRIPTION

TD
FOCUS MDTDR
„______________A ______________„

TD
RDTATIDN VEST 

MDTDR
_______________A _______________

TD
RDTATIDN EAST 

MDTDR

FROM BRAKE 
POWER SUPPLIES

JUNCTIDN BDX

ACAD > ESTDPSK1

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±  -----------------

3 PLACE) DECIMALS (.XX X) ±  -----------------

2 PLACE DECIMALS (.XX ) ±  -----------------

1 PLACE DECIMALS (.X ) ±  -----------------

MATERIAL :

FINISH

V
L
B
A

5 FDCUS 
§ RDTATIDN
T

FDCUS RDTATIDN 
MDTDR DVERLDAD RELAY 
AND EMERGENCY STDP 
SCHEMATIC DIAGRAM

SHEET
NUMBER 1 O f  1

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAW! BY
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APPROVED BY

n“  B55007S019 REV.
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DATE

SCALE

c

c

A

P W O P C TTY  Of W A O t



DESCPIPHCH.

GUIDE
SOCKET

VIEW ”B—B”
SCALE 1/2

ACAD . PSR3P0WA

ROTATED UP TD

GUIDE
SDCKET

GUIDE
SOCKET

GUIDE
PIN

GUIDE
PIN

GUIDE
SOCKET

GUIDE
PIN

GUIDE
PIN

P2 PI

VIEW ”A-A’
SCALE 1/1

D

C

1 i USE PS R 3 -2 0 8 / 5 0 -0 1 -0 0 2  (SERVO  AMPLIFIER) ONLY.

n r 1
! 2 | LACE SIGNAL AND PDVER CABLES FDR NEATNE!

B.O.M. -  *A55007 B015
U N LESS  O THERW ISE SPEC IF IED  

D IM ENSIONS ARE IN IN CH ES
TOLERANCE S ANCLES i  ------

J PLACE DECIMALS « »X  ~  ------

J PLACE DECIMALS **': T  -----
i p l a c e  d e c im a l s  i .«  »  . ]

L
B
A

1 F

j F - R
I SERVO C H A S S I S
T

^ r p w n

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCO«RO NEW MEXICO R7801

I POWER SUPPLY 
1 A S SE MB L Y

DRAWN fl»
ftN C REA T  TA

OAT t
?• 8 8MATERIAL

W E B E R i l r - :

P 5S 0O7A O £ 2 C H A S S IS  A s s r F IN ISH
NEXT ASSY USED  ON tO U  D S 'd007* 0 ? 5  |«tv s c a l e  i : z

B



1

VIEW ”B-B”
SCALE 1/2

POWER
CABLE

SIGNAL
CABLE V IEW  'B '

-VIEW *B*

A CAD  i B D S 3 F 0 C A

Df.SCR|rT ION

GUIDE
PIN

GUIDE
PIN

ROTATED UP TD 
IL L U S TR A TE  

CDVER ASSEMBLY

GUIDE
PIN

P4

JACKSCREV

P3

GUIDE
PIN

VIEW ”A— A”
SCALE 1/1

NOTES :

1 I_USE B DS 3- 2 08/ 20 -0 1- 20 C- 21 C2 A2 2 (SERVO AMPLIFIER) ONLY. 
___i

2"1 LACE SIGNAL AND POWER CABi.ES r 0R NEWNESS.

3 TUCK DANGLING CONNECTOR INSIDE AMPLIFIER CASE.

B.O.M. -^A55007B016

055007 A02.2.
N EXT ASSY U SED  ON

U N LESS  O TH ERW ISE  SPEC IF IED  
D IM ENSIONS ARE IN IN C H ES
TOLERANCES ANCLE s *  —

1 PLACE DECIMALS **« -  —

1 PLACE DECIMALS «x  r  —

i p l a c e  d e c im a l s  * »  , ]

MATERIAL

FINISH

J F-R
? SERVO CHASSIS

V 
L 
B 

_ A

I F-R FOCUS 
 ̂SERVO AMPLIF IER 
c ASSEMBLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
S0C0«*»0 M{ XICO B7B0'

DRAWN By

DESIGNED B '

p s s q q 7 a o £ « .  i » t v.

OAT£

3-8fc

D

C

B



4 J)

BASE D R IV E BOARD 
TOP AND BOTTOM 
DRIVER CIRCUIT

* DENOTES INPUTS FROM DC TO DC 
CONVERTER TRANSFORMER WINDINGS

ACAD i SVTCHING

-8  BDTTDM

CDMM BDTTDM

NEXT ASSEMBLY

WIRE

w i r e

WIRE

WIRE

VIR E

WIRE

'I
REV DATE DRAWN BY APPRVD BY DESCRIPTION

+300 BUS

POVEREX  
KD224575  

DUAL DARLINGTON PAKS
C2
0

1

-300 BUS

DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES ±  -----------------

3 PLACE DECIMALS (.XX X) ±  -----------------

2 PLACE DECIMALS (.X X ) ±  -----------------

1 PLACE DECIMALS (.X ) ±  -----------------

MATERIAL :

FINISH :

V
L
B
A

o FDCUS 
E RDTATIDN
T

{ FDCUS RDTATIDN 
fe DNE MDTDR PHASE 

SWITCHING CIRCUIT 
SCHEMATIC DIAGRAM

SHEET
NUMBER 1 O f  1

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
VEBER

APPROVED BY

DRAWING
NUMBER B55007S018 REV.

DATE
5 -9 0

DATE
5 -9 0

DATE

SCALE

D

C

B

A

n rr of w ao



REV DATE ! DRAWN BY Ia PPRV'D BY DESCRIPTION

NEXT ASSEMBLY DWG. TYPE

V
L
B
A

8 FDCUS 
t RDTATIDN

; FDCUS RDTATIDN 
fe IDD BDS3 SERVD AMP 

PHASE MDDULATOR 
TIMING DIAGRAM

SHEET
NUMBER 1 o f  3

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
WEBER

APPROVED BY

DRAWING
NUMBER A55007D001 REV.

DATE
5-90

DATE
5-90

DATE

SCALE



A55007D001 
^

0T* 
2 

of 
3

270 KHz 
ENABLE 
CLOCK

J i J - L T L r L J _ i j r i J ~ u _ L r i  r u i n . /  t n ..... i ........ i  \ n n n n j r i n _ r i n

h .....................................................

■l I-

i  <"

-t t-

-? <"

r -  L u n . i . n  

........ i........................i_____________i..... ....

l

L

f

r



250 uS

CDMP OUTPUT 

TOP GATE OUT

TOP Q8

BOTT GATE OUT 

BOTT Q8

TOP 4049 OUT

BOTT 4049 OUT

COMP OUT 

TOP GATE OUT

TOP Q8 

TOP 4049 OUT

TOP OPTQHOUT

BOTTOM GATE OUT 

BOTTOM Q8

BOTTOM 4049 OUT 

BOTTOM OPTO OUT

8 COUNTS, 30 uS-

j VARIABLE t -

8 COUNTS

TOP 
SV DN

8 COUNTS

■8 COUNTS

BOTTOM SV ON

MOTOR
LEAD

+150

0

-150

\  /
COUNTER
DELAYS

DWG.
NO. A550Q7DQ01 SHT.

NO. 3 o f  3 REV.



POWER
CABLE

PDVER
CABLE

SIGNAL
CABLE

SIGNAL
CABLE

V IE V  'B ‘

INDUSTRIAL
DRIVES

HIGH VOLTAGE

ACAD ■ B D S 3 R D T A

OESC t̂PTiON

D

RDTATED UP TD 
IL L U S T R A T E  

CDVER ASSEMBLY

J
2.0

1

GUIDE
SOCKET

GUIDE
PIN U 9 J

( 3 4 )

c

VIEW ”A— A’
SCALE 1/1

NDTES
B

1 ! USE BDS3 - 2 0 8 / 1 2 - 0 1- 2 00 - 21 0 2A22 (SERVD AMPLIFIER)  ONLY. 
_ l

~2~] LACE SIGNAL AND PDWER CABLES FDR NEATNESS.

3.O.M. - * A 5 5 0 0 7 BO 11

DS50DTA0E2.
NEXT ASSY USED  ON

U N LESS  O TH ERW ISE SPEC IF IED  
D IM ENSIONS ARE IN IN C H ES
TOLERANCES ANCLES -  —

) PLACE DECIMALS-.XXX.: —  —

i  p la ce  decimals .*«■: r  —
I PLACE DECIMALS X : i  ,1

MATERIAL

FIN ISH.

F - R
SERVO C H A S S IS

F - R  ROTATION 
SERVO A M P L IF IE R  
ASSEM BLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCOHRO. NEW MEXICO 67B01

DESIGNED Bv

WEBER
APPROVEO BY

E p * *  I In™  p s s o o i a o z s

DATE

3-88

A

scale \ .2_



L

ROT /
O  BACK-LASH 

CONTROL

VIEW ”B-B’

A C A D  i F R R S B L C A

SIGNAL
CABLE

GUIDE
JACKSCREV PIN

GUIDE
SOCKET

GUIDE
SOCKET

GUIDE
PIN

V I E W  ”A -  A ’

SCALE 1/1

DETAIL ”C-C”
SCALE 2/1

NDTES «

T " ]  USE RDP2-101 ( B A C K - LA SH  CONTROLLER)  ONLY 

| 2 | LACE SIGNAL AND PDVER CABLES FDR NEATNESS.

B.O.M. - * A 5 5 0 0 7 B 0  0 9

D5S001A022.
N EXT ASSY

CHteSIb ASt> T
USED  ON

U N LESS  O TH ERW ISE  SPEC IF IED  
D IM EN SION S ARE IN IN C H ES
TO Lf«* N C tS  ANGLES *  -----

1 PLACE DECIMALS « « X  : -  —

PLACE DECIMALS ««■. r  —

i p l a c e  d e c im a l s  ■.»! 2  .1

MATERIAL

FINISH

F-F.
SERVC C H A S S I S

F -R  R O T A T I O N  
BAC K -  L A S H  
C O N T R O L L E R  
A S S E M  BLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCO^MO NE *v ME KiCO P TOO'

ISHtET
iiesasi.I OF I o s 5 o o i A o a o  Ipev scale I ■ Z

GUIDE GUIDE
SOCKET JACKSCREV PIN

GUIDE JACKSCREV GUIDE
SDCKET PIN



*+ v J

F -R  SYSTEM 
AC INPUT 

3 t>. 208V
0 a

NUET

GND

TBl
REV DATE DRAWN BY APPRV'D BY DESCRIPTION
A 9-90 ANDREATTA REDRAWN VITH  ACAD j

v 208V, 3 0 POWER
TD S ER V O  AMP CHASSIS

S E R V O  3 0 
POWER CO N TR OL 

FROM S103

X-

S ER V O  AMP CH A S S IS  
110 V A C  

CONTROL POWER

y
F - R  CO N TR O L BIN 

110 V A C  
POWER

NOTES «

1. JUMPERS SHOWN FOR 208V, 3 0 POWER SOURCE.
2. OUTPUT TAPS SHOWN FOR NORMAL 208V SDURCE POWER.

S ET TAPS HIGHER OR LOWER AS REQUIRED TO OBTAIN 
ABOUT 300 VDC FROM PSR3.

3. T1 PART NO. IS TR 3-2 3 0 /0 30 -1 6 -0 0  FROM INDUSTRIAL DRIVES 
OR MAGNETIC TECHNOLOGIES.

ACAD i IS C T R N S K

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TX£*AWCD : AMGLES * -------
3 PLACE OECUALS (JOCX) * -------
2 PLACE OCEMALS (JOQ * -------
1 PLACE OGCA4ALS (JQ ± -------

MATERIAL :

FINISH :

NEXT ASSEMBLY DWG. TYPE

0 F -R
1 SYSTEM

I F -R  SYSTEM 
k ISDLATIDN 

TRANSFORMER BOX 
SCHEMATIC DIAGRAM

SHEET ,  c  . 
NUMBER 1 O f  1

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
WEBER

DESIGNED BY

APPROVED BY

DRAWING
NUMBER C55007S007

DATE
2-88



FRONT VIEW
SCALE 1/2

ACAD i ISTMRAY1

D

2 8 ^ 2 9 ^ 3 0  

4 PLACES

B

B.O.M. -*A55007 BO 19
UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES
'OLEflANCES ANGLE S i  ---
i PLACE DECIMALS '.*«* = ---
 ̂place decimals * —

1 Place decimals t. —

V 
L 
B 
A 
T 1

• F - R  
' SERVO

c m  a t  i o m

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCQRWO Sfe W V£ KiCO 87801

L t r a n s f o r m e r
' ASSEMBLY

OR awn B y DATE

MATERIAL DtHGNtD B>
WtBER

DAT E
4-88

FINISH
NEXT ASSY USED ON &  1 O f S . & V  D S 5 0 Q 7 A O O I  |-»v sc a l e  1.2.

4 PLACES



NOTE :
1. RING LUGS ARE NDT PICTURED ON TS1 

AND TS2, TD SHOW TERMINAL LDCATIDNS.

^  1 1 
| R [v  | DATE | by  | APPWVQBY | DE SCRi^Tio*

MARK USING 
WHITE INDELIBLE INK

D

VIEW ”C - C”
SCALE 1/1 c

B

SECTION ”A— A’
NOT TO SCALE

ACAD > ISTMRAY2

B.0.M.-*A5S007B0I9

N EXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
t o l e r a n c e s  a n c l e s  s  —

5 PLACE DECIMALS XXX': —  ---
? PLACE DECIMALS I.XX': *  ---

1 PLACE DECIMALS I .XI: ±  ----

MATERIAL

FINISH

F-R
SERVO

ISOLATION 
TRANSFORMER 
ASSEM  BLY

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORHO NEW MEXICO 8 780'

DESlGNEO 8*
W E B E Q

APPROVED BY

E . e  of e E V  o s s o o T A Q O i  |

VIEW
SCALE 1/1

REAR 
TERMINAL BLDCK

FRDNT 
TERMINAL BLDCK



ACAD

DATE APPRVD BY DESCRIPTION
MINOR CORRECTION AND 
ADDITIONS )

MS3102R32A10P MS3102R22-14S 
TYP. J13, J14, J15

L  _ _  J

■ ACJBOXSK

FOCUS MOTOR 
IDD RESDLVER 

SIGNALS

ROT V E S T  
> - I D D  RESOLVER 

SIGNALS

ROT EAST 
IDD RESOLVER 

SIGNALS

r J 1 6 n
RI FINE 

R2 FINE

ROT V E S T  
MOTOR POSITION 

LIM IT S V ITC H  
READOUT UNIT

J30 P30

* *
NC

A S / *

EMERGENCY
STOP

\\

D

FOCUS MOTOR 
V POSITION 
r  LIMIT SWITCH 

READOUT UNIT

c

_  EM-4 j

j O  O f > O

~xr^~9

NDTES :
1. SURGE ARRESTDR TERMINALS AND WIRING NDT 

SHOWN FDR SIMPLICITY.
2. FOR TWISTED PAIR WIRE, USE ARCDR #10731CX-3 

<17 TWISTED PAIR) AND STRIP JACKET FOR WIRE 
PAIRS.

3. SHRINK HEAT SHRINK TUBING OVER ENDS DF FOIL 
TO PREVENT FOIL UNRAVELING.

FD IL SHIELD

HEAT SHRINK 
TUBING

NEXT ASSEMBLY
ASSEMBLY

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS AFiE IN INCHES

MATERIAL

FINISH

F-R
SYSTEM

| F-R SYSTEM 
fe APEX CONTROL 

JUNCTION BOX 
SCHEMATIC

NATIONAL RADIO - 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESCNEO BY
VEBER

APPROVED BY

DATE
8 -8 8

D55007S014

B

A



o z
6 PLACES

D

C

B

REV DATE
2-89
2 -9 0

DRAWN BY
ANDREATTA
ANDREATTA

APPRV'D BY DESCRIPTION
ADDED ITEM #54 AND NOTE #3
REMOVED ITEM #53 AND APEX 
SLEW CONTROL SWITCHES j 
ADDED EMERGENCY STDP,
FOCUS UP/DWN. AND ROTATION 
UP/DVN SWITCHES j

SURGE ARRESTDR T A B L E
SURGE ARRESTOR ITEM TERMINALS

V56ZA3, 45VDC, 35VRMS 51 4 THRU 1L 19 THRU 26, 34 THRU 4L 
46 THRU 63, AND 93 THRU 101

V12ZA2, 8VDC, 6VRMS 52
64, 66, 67, 69, 71 73, 74, 76, 82, 
84, 85, 102, 104, 105, 107, 108, 110, 
11L 113, 115, 116,

V150 LA 20B 54 L 2, 31 32

SEE TABLE

SCALE 1/1

1 j  SEE VIEW  'A -A ' AND SURGE ARRESTOR TABLE.

2 1 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.

C

c

B

F R O N T  V I E V
SCALE l/ l

SHEET 2 
SEE BDM - #A55007B007

A

ACAD > ACJBASY1 D55007M034
D53007S014

NEXT ASSEMBLY

BOX DETAILS
SCHEMATIC
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANGLES *

3 PLACE OCC1MALS (.XXX) ±  

2 PLACE DECIMALS (.XX) ±

1 PLACE DEOMALS (-X) ±

MATERIAL :

FINISH :

F-R
SYSTEM

} F-R SYSTEM 
fe APEX CDNTRDL 

JUNCTION BOX 
ASSEMBLY

SHEET
NUMBER 1 o f  2

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
WEBER

APPROVED BY

DRAWING
NUMBER D55007A008

OATE
8 -8 8

DATE
8-88

1/1

A



TOP VIEW
9C1U 1/S

os -  nr 
s o cn r coiQacroa

W
JUsuumb cowgpcToa

9C1U 1/L

ju im p a »m  goaaem

jS&S)
TYP.

nom  ooo tc tm  
SCiU 1/1 SC1U 1/1

aSHM i/i

BOTTOM VIEW
9CJU V *

ACAD i ACJBASY2

l
REV DATE DRAWN BY APPRVD BY DESCRIPTION

A 2 -8 9 ANDREATTA SEE SHEET #1
B 2-90 ANDREATTA ADDED FRONT V IE V  j SEE 

SHEET #1 j

\ \
TCP VIEV TIP virw

JOTTW VIEV BOTTOM VIEV 

t t 
I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1

SIDE VIEW 
scuta i/ i

FRONT VIEW 
sen* i/s

BOM - #A55007B007

D55007M034
D55007S014

NEXT ASSEMBLY

BOX DETAILS
SCHEMATIC
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

tolerances : angles ±

3 place decimals ( xxx) ± 

2 PLACE DECIMALS (.XX) *

1 PLACE DECIMALS (.X) ±

MATERIAL :

FINISH :

F-R

F-R SYSTEM 
APEX CONTROL 
JUNCTION BOX 
ASSEMBLY

SHEET
NUMBER 2  o f  2

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY

ANDREATTA
DESIGNED BY

VEBER
APPROVED BY

DRAWING
NUMBER D55007A008

DATE
8 -8 8

DATE
8 -88

1/2



r

< c -

« ■

L  J - J

-R L IL

JiSM.

VHT

_ELK_

J U L

APEX MOTOR 
JUNCTION BOX

H S ^ S )

■ < § m h § >

MS3102R24-10P 
TYP. Jl, J2, J3

•“ ■ j ? ”1

< £ -

« -

« r

l J 2 j

r  j P

< £ -

< ^ -

l J L j

RFD

GRN

VHT

M J L

JLK_

RFD

_£RU_

WHI.

J U L .

_ELK_

ACAD i AMJBOXSK

REV DATE DRAWN BY APPRVD BY DESCRIPTION

NDTES I
1. SURGE ARRESTQR TERMINALS AND WIRING NOT 

SHOWN FOR SIMPLICITY.

2. ALL WIRE IS #10 AWG, 600V PVC INSULATION.

3. FOR TWISTED PAIR WIRE, USE ARCOR #10713CX~1 
CABLE AND STRIP JACKET.

MS3102R24-10S 
TYP. J4, J5, J6

D55007A007
NEXT ASSEMBLY

ASSEMBLY
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES : ANCLES * ■■

3 PLACE DECMALS (.XXX) k -------

1 PLACE DECIMALS (.XX) * -------

1 PLACE OEOMALS (.X) ± •

MATERIAL :

FINISH

F-R
I SYSTEM

j F-R SYSTEM 
fc APEX MOTOR 

JUNCTION BOX 
SCHEMATIC

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
ANDREATTA

DESIGNED BY
VEBER

APPROVED BY

SHEET
NUMBER 1 O f  1 DRAWING

NUMBER C55007S015

DATE
8-88

DATE
8-88



ACAD

DATE
ANDREATTA

APPRVD BY DESCRIPTION
ADDED NOTE >3 j
MINDR CORRECTIONS )

'A-A'

□
E

CUT RAILS TO 8.94' WITH SLOT ORIENTATION 
AS SHOWN.

AT SHIELD POINTS TIE A #16 BLACK WIRE TO GND 
TERMINAL (TIER 2) IN PLACE DF A SURGE ARRESTDR. 
SURGE ARRESTDR IS  GE #V230LA20A.

D

C

B

SEE SHEET 2

FRONT VIEW
SCALE 1/1 BQM - #A55007B001

i AMJBASY1

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

1 M AH * ----------

3 PlACC DCOMAU (-»*) * ----------

V
L
B
A

8 F-R 
( SYSTEM

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO B7H01

t PLACE MXBMJJI (JO * ---------- { F-R SYSTEM 
t APEX MOTOR 

JUNCTION BDX 
ASSEMBLY

DRAWN BY
A NDREATTA

DATE
8 -8 8

Ma ILKIAL : DESIGNED BY
V EB E R

DATE
6 -8 8

C55007S015
BOX D E TA ILS  

SCHEMATIC FINISH :
APPROVED BY DATE

NEXT ASSEMBLY DWG. TYPE n u m b e r  1 o f  2 D55007A007 B ^  1/1

A

SEE SHEET 2

BDTH
SIDES

rocus

22) SEE DETAIL

ACCESS CDVER HAS BEEN REMOVED 
TO SHOW INSIDE DETAIL



i

TOP VIEW
SCALE 1/1

*

TYP. 3 PLACES

BOTTOM VIEW
SCALE 1/1

ACAD i AMJBASY2

vJ Z
APPRVD BY

A N D R E A T T A
DESCRIPTION

ADDED NOTE #2
MINOR CORRECTIONS

BOM - #A55007B001

NEXT ASSEMBLY

BOX D E TA ILS
SCHEMATIC
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

MATERIAL

s F _ R
f SYSTEM

} F-R SYSTEM 
t APEX MOTDR 
JUNCTION BOX 
ASSEMBLY

S S k h  e °f  e 1 number* D55007A007

NATIONAL RADIO 
ASTRONOMY 
OBSERVATORY

SOCORRO. NEW MEXICO 87801
DRAWN BY

ANDREATTA
DATT

8 -8 8



J

ACAD

SURGE ARRESTDR T A B L E
SURGE ARRESTOR ITEM TERMINALS

V56ZA3, 45VDC, 35VRMS 30 4 THRU 1L 19 THRU 26, 34 THRU 4L 
46 THRU 63, AND 96 THRU 101

V12ZA2, 8VDC, 6VRHS 31 66, 67, 73, 74, 82, 84, 104, 105, 110, 
11L 115 THRU 120

V150 LA 20B 33 1 THRU 3, 31 THRU 33

u
Ldm
i/i
<
x
O 'u>

RESPECTIVELY

SEE V IE V  'A -A ' AND SURGE ARRESTOR TABLE-

CUT RAILS TO 14.75' V ITH  SLOT ORIENTATION 
AS SHOWN.

TIE  ALL CABLE TVISTED  PAIR SHIELD TERMINALS 
TO GND BUS C1.E. TOP TIER TERMINALS) VITH  A 
#16 BLACK VIRE INSTEAD DF SURGE ARRESTDRS.

6 PLACES

SEE SHEET 2

TYP.

SEE TABLE

VIEW "A-A
SCALE 1/1

SEE SHEET 2 BOM - #A55007B013

D E S C R IP TIO N

ADDED BRAKE RELAYS AND 
E STOP SENSE ) DELETED 
ITEH #32 I
REDRAVN V ITH  ACAD j____

DA1E DRAWN BY APPRV*D BY
1-90 ANDREATTA

• PRJBASY1 D55007V003
D55007H018

NEXT ASSEMBLY

CABLE DIAGRAM
HECHANICAL
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

f O L O U X O  I O  *

3 nxx  B fC M u  (jooO • 

1 d o m u  (jo0 * 

i r x *  oacftMcs CO «

MATERIAL :

FINISH
\

* F - P

? SYSTEM

F-R SYSTEM 
PEDESTAL ROOM 
JUNCTION BOX 
ASSEMBLY

S -C T T*V0C * 1 O f  2

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW UEOCO 87801

ORAVN BY
ANDREATTA

o cso cd  r r
VEBER

A/T*OVCD BY
CMAVMOwuwec* D55007A009

OATT
8-88

O ATt
6 -8 8

l/ l



ACAD

REV DATE

~ - W

DRAWJ OY 

A N D R T A I  T A

APPRV”D BY DESCRIPTION

SEE S»CET 1 i

BDM - #A55007B013

i PRJBASY2 D55007 V003
D55007M018

NEXT ASSEMBLY

CABLE DIAGRAM
MECHANICAL
DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOUHAWCEJ I AM0U3 * ---------------

J  n x c t  OCCKAU (JCXXj * ---------------

1 H JJX BCCWAL* (JO<3 k  -------

I R X E  0CCMAL1 (J<) * -------

MATERIAL :

FINISH : 

j _ _ _ _ _

8 F-R 
i SYSTEM

; F-R SYSTEM 
k PEDESTAL RDDM 

JUNCTION BOX 
ASSEMBLY

SHEET
NUMBER 2 o f  2

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DRAWN BY
ANDREATTA

OGSJGNED 8Y
VEBER

APPROVED BY

ORAWNC
NUMBER D55007A009

DATE
8-88

DATE
6-88

DATE

SCALE l/ l



D

C

B

A

REV DATE DRAWN BY APPRVD BY DESCRIPTION
E 1-90 ANDREATTA REDRAVN VITH  ACAD >

D

C

ACAD iAPXPED-1

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOUXAMCCS : ANGLES * —

J PLACC DCOMALS (JOCX) ± —

* PlACt DCOUALS (JOQ ± —

1 PLACC OGOULS CjO *  -------

MATERIAL

FINISH

F - R
SYSTEM

IF-R  SYSTEM 
kAPEX TD 

PEDESTAL ROOM SIGNALS 
CABLE DIAGRAM

SHEET
NUMBER 1 o f  3

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO, NEW MEXICO 87801

DRAWN BY
VEBER

DESIGNED BY
VEBER

APPROVED BY

DRAWING
NUMBER D55007V003

DATE
4 -8 7

DATE
4 -8 7

E



K s x o t n

A##> i a J U M - 3  
30 PIH BLOCX

F -R  BIN 1/0

V134-1
Z' \

M

BELPEN #9769

t l

-A"
y .

- 9 ^ - 0 -

L-- ©i5l©-- J

- - - AJ—
I - -- 0 ^ 9 - - - - 1

"'v— o ^ - © — A "
J----Sr̂ -©----U

- O ^ © -

%---- © ^ ---- ft
J--------------W

\ — © ^ © — a
)— © ^ « — y .

M Z Z J ^ Q .

A H O W  1 0 7 1 3 0 - 3

V135-2

/■J~\

PXDXSTAL BOOH COHTBOL 
JUNCTOR BOX

ACAD » APXPED-2

REV DATE DRAWN BY APPRVT) BY DESCRIPTION
E 1-90 ANDREATTA REDRAWN V ITH  ACAD ,

K S 3 l 0 4 ^ » - i n

FDCUS POSITION RESOLVER 
AND LIMIT SIGNALS

NEXT ASSEMBLY DWG. TYPE

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES

TOLERANCES t ANCLES *

3 PLACE OECBULS (JOOQ * 

1 PLACE DEOUALS (JO0 *

1 PLACE DCOMALS (jQ *

MATERIAL

FINISH

F - R
SYSTEM

j F-R SYSTEM 
 ̂APEX TD 
PEDESTAL RDDM SIGNALS 
CABLE DIAGRAM

SHEET
NUMBER 2 o f  3

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW MEXICO 87801

DRAWN BY
VEBER

DESIGNED BY
VEBER

APPROVED BY

DRAWING
NUMBER D55007V003

DATE
4-87

DATE
4-87

DATC

D



r

M

M.

■ { t s

ACAD iAPXPED-1

V U > - J

B C L W X  H 7 «  '  N

K U 1 0 4 T K A 1 0 P

v o w

'  N  A* C L*  W 7 1 3 C X -J  ^

K « io e > o e A w r  
T Y T .  J U .  J i t  * 

A t  8

m n X JO O ttt- iA *  
■  T v r. J14. J17 

8

g  n _X = £ t= S _ U  n h ) = £ U a

K O K ) « M ^  
^ T Y T .  P A P | 7  W |

REV DATE DRAWN BY lAPPRVD BY DESCRIPTION
E 1-90 ANDREATTA1 REDRAVN VITH ACAD ,

1
|
1

"ST LO tST t- H - l
t t f .  r rz . r t j

*XCLM IgTUQt-g

t=s s =g:
L---©-5L©---J

'S-- -------P
J---- ©^©---- ^
I- - - - ©-51©- - - - 1

■ « %
, 5 9 ,-©^©~

-©-^©- f
\ -------©-^-©------ A
J - ^ 4 — I  
i — — r

-©-- ©~
. 67 .-©^-©- $
, 6 8 ,-©^2-©-

-®^©-

'v— © ^ © — f r
i — W — U  
i — © ^ — r

t t t t  
i___ ________ r

VI68-1
sM \

^ — { T
J—

I-----©M^----- J
■\------ © ^ © -------A "
J--------- © - ^ © --------- U
L-----©-̂ ©----- J

PXDK3TAL BOOH CONTBOL 
JUNCTON BOX

u

ARCUR 10713CX-3

V134-2
-L

r N ARCUR 10713CX-3

V I 3 5 -2

n  _
'V— ► n  n x  ^  
J—I w  r i *

i i \

. . . . . .  n >— f- si ru* 
J—> S3 n>c

i i i
- ! *'V—‘y S2 roc 

J— > S4 roc
1 1 :
1 1 An \— S R1 COARSE

J— V nz COARSE
i : 

i i :
\— > SI COARSE l 
j- - > S3 CnXRSE

i i :• i in \- - i- S2 COARSE
J- - 5 S-* COARSE

■ i s 
i i
i i : 
i 1 i

3 _  - M

\—’y ND VCVL 
t— £ C VCVL

} _ _ _ _ _ _ _ _
\- £ NC VCVL
)- > NO VCCVL

D
■\- - £ C VCCVLu)- - > NC VCCL 1

J
VI42
X.

' \  ARCUR P8210713CX-2 p

I . . . . . . . . . . w
- V ^  NO ECVL

t— ^ C ECVL !

j . . . . . . . . .  !( S ? !
\— £ NC ECVL I 
) — J NO ECCVL 1

a . . . .  n

- V j c  ECCVL j 
)— > NC ECCVL J

rctattdn vtsr kttor position

LIMIT SVITCH RCADOOT

HS3126F12-3P
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F - R  B I N  U I  R E  L I S T

NOTES:
1 )  HI RI NG DATA FOR T H I S  UIIRE L I S T  I S ABSTRACTED FROM DRAWING A55007U005

2 > S H E E T  NUMBERS I N T H I S  HI R E  L I S T  D I F F E R  FROM THOSE I N A 5 5 0 0 7 U 0 0 5
3 > A55007U005 SHEETS 31 -  42 ARE NOT INCLUDED IN T H I S  UIRE L I S T  SINCE

THEY ARE AMP CONNECTOR CONTACT LAYOUT - SI GNAL  ASSIGNMENT SHEETS.

THESE SHEETS ARE REPLACED BY UI RE L I S T  SHEET 2 UH1CH DEPI CTS THE 

CONTACT LAYOUT 0F ALL AMP BIN I /O ANO flOOULE CONNECTORS.
H )  LOWER CASE C ONT ACT S FOR AMP 50 CONTACT  CONNECTORS ARE D E S I G NA T E D 

BY UPPER CASE CHARACTERS WI TH A DASH S U F F I X .  FOR EXAMPLE#

A_ AND K_ DENOTE LOUER CASE A AND K.
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PIN F U N C T I O N TYPE F ROM TO

n APEX I NT M 5 V RED. #18 fl-9J2-P

B APEX I H T  ♦ 5 V GNO BLACK.  # 1 G fi-BJl-B.R-9J2-F

c RPEX I NT 5 V ORANGE, #16 A-8J1-H.R-9J2-B

D

E RPEX INT -15V YELLOU. #18 R- 9J 2 - E

F FO CU S SI TP/J #26. RED I/0-J3-0

H FOCUS S2 TP/K #26. RED I/0-J3-K

J FOCUS S3 T P/ F  #26.  BLK I / 0 - J 3 - J

K FO CUS S4 TP/H #26. BLK I/0-J3-L

L

n R O T R T I O H  C O RR SE SI TP/P #26. RED I/ 0-J4-D

N R O T A T I O N  C O RR SE S2 TP/R #26. RED I/ 0-J4-H

p R O T A T I O N  C O AR SE S3 TP/n #26. BLK I/0-J4-J

R R O T A T I O N  CO AR SE S4 TP/N #26. BLK I/0-J4-H

s RPEX RH TP/T #26. RED R - 8 J 1 - U

T APEX RL TP/S #26. BLK R- 8 J 1 - Y

u
V RO T A T I O N  FINE SI TP/X #26. RED I/0-J4-L

u R O T A T I O N  FINE S2 TP/Y #26. RED I/0-J4-P

X RO T A T I O N  FINE S3 TP/V #26. BLK I /0 -J 4 - R

Y R O T A T I O N  FINE S4 T P/ Y  #26.  BLK I/0-J4-U

2

R_

B _
C_

D_

E _

F _

H _
J _

K _
M_

N_ FOCUS BRFIKE V*I 26 UU R- 8 J 1 - S

P_ R O T A T I O N  BRAK E V*I 26 UU fi-8J1 - T

R _ FO C/ RO T BRRKE V*I R E T U R N 26 UU fl-8J1 -U

S_

T _

U_

V_

U_ RO590 T EMPI * 26 UU I/0-J4-F.

X_ RD590 T E M P 1 - 26 UU I/0-J4-M,

Y_

MODULE S 102 BIN A CONN 1- J 1 AMP 50
F- -R BIN UIRE L I S T SHEET 4 OF 39



PIN F U N C T I O N TYPE FROrt TO

Z_ 0 0 59 0 TEMP2+ 26 UU

flfl 0 0 59 0 TEMP2- 26 UU

BB

CC

DO

EE

FF

HH flPEX INT */-15V GNO BLOCK, #16 R - 9 J 2 - C

MODULE S 102 BIN fi CONN 1 - J t  AMP 50
F-R BIN UIRE LIST __________________ SHEET 5 OF 39



PIN F U N C T I O N TYPE F ROM TO

R F O CU S D R TR RE QU ES T TP/C 26UU UHT A - 3 J 1 -U _

B R O T A T I O N  DAT A RE QUEST TP/D 26UU UHT A - 4 J 1 -U_

C FOCU S DRTfl RE QU E S T  RET TP/A 26UU BLK A - 3 J 1 - X _

0 R O T A T I O N  O R TA RE QUEST RET TP/B 26UU BLK A - 4 J 1-X_

E F O CU S ORTfl TP/H 26UU UHT A - 3 J 1 -S _

F R O T A T I O N  ORTA TP/J 26UU UHT f l - M J l  -S _

H FOCU S DRTfl R E T U R N TP/E 26UU BLK H - 3 J 1 - T _

J R O T A T I O N  D A TA R E T U R N TP/F 26UU BLK A - 4 J 1 - T _

K

L FOCU S CLOC K TP/N 26UU UHT A - 3J1-U_

n R O T A T I O N  CLOC K TP/P 26UU UHT fl-4J1 -U _

N FO CUS C L O C K  R E TU RN TP/L 26UU BLK A-3J1~ V _

p R O T A T I O N  C L OC K RE TU RN TP/M 2GUU BLK A-4J 1- V_

R

s
T

U

V F O CU S D0UN1 LIMIT 26UU I/O- J3 -X

u F O CU S O O U N 2  LIMIT 26UU I/O-J3-T

X F O CU S UP1 LIMIT 26UU I/ 0-J3-A.

Y FOCU S UP2 LIMIT 26UU I/0- J3 -U

z R O T A T I O N  CU1 LIMIT 26UU I /0 -J 4- T

nn R O T A T I O N  CU2 LIMIT 26UU I / O-JH-U

BB R O T A T I O N  CCU1 LIMIT 2GUU I / 0-J4-X

cc R O T A T I O N  CC U2 LIMIT 2GUU I / 0- J4 -A _

00 S E CO ND SCREU SE NS OR T P / F F  2GUUI UHT I / 0- J4 -P _

EE YOUP! INHIBIT T P /H H  26U U UHT A - 3J2-A

FF S E C O N D  SCREU S E N S O R  RET T P / 0 0  2GUU BLK I/0- J4 -U _

HH YOUP! INHIBIT RE TU RN T P / E E  26UU BLK A- 3J2-B

JJ

KK

LL

MM

NN

MODULE S 102 BIN R________CONN 1 - J 2  RMP 3H
F-R BIN UIRE LIST_________________________ SHEET 6 OF 39



P I N F U N C T I  ON TYPE FROM TO

R - M5V RED.  a 18 R - 9 J 1 - 2

B ♦5V GND BLK/ #16 R - 9 J  1 - E

C ^5V ORNG. <*16 R - 9 J 1- F

0

E - 1 5 V YELL .  #18 R - 9 J 1 - Y _

F

H

J F - R E T 26UIU R - 5 J 1- J

K F B F 0 26UU R - 5 J 1- K

L FBF1 26UU R - 5 J 1- L

n F BF 2 26U1U f l - 5  J  l - i i

N F BF 3 26UU R - 5 J 1- N

p FBF4 26UU R - 5 J 1 - P

R F BF 5 26UU R - 5 J 1- R

s FBFB 26UU R - 5 J 1- S

T F BF7 26UU R - 5 J 1- T

u F3 95 26UUI R - 5 J 1- U

V F3 96 26UIU R - 5 J 1- V

u F 3 9 7 26UU R - 5 J  1 - U

X F 3 9 8 26UUI R - 5 J 1- X

Y F 3 9 9 26UIU f l - 5 J 1- Y

2 F4 0 0 26UU R - 5 J 1 - 2

R_ FH 07 26UU f l - 5 J 1- f l _

B_ F4 08 26UU

C_ F H 09 26UU

D_ F4 10 26ULI

E _

F _ FOCUS SPEEO COMMONO T P / H _  *26 RED I / O - J l -  1

H _ FOCUS SPEED COnnRNO RET T P / P _  *2G RED I / O - J l - 4

J _ FOCUS BDS3 I N H I B I T 26UU I / O - J l -  13

K _ FOCUS BDS3 RES ET 26UU I / O - J l - 1M

n_ FOCUS BDS3 RETURN 26UU I / O - J l -  11

H_ ROT/FOC DMA/DATA RETURN 26UU A - 6 J 1 - E

P_ FOCUS OfiTR CONTROL 26UU A - 6 J 1 - C

R _ FOCUS DMA CONTROL 26UU A - 6 J 1 - R

S_ FOCUS OflTR T P / T  _ 2SUU UHT A - l J 2 - E

T _ FOCUS DATA RETURN T P / S -  26UU BLK A - l J 2 - H

U_ FOCUS CLOCK T P / V _  26U U UHT A - l J 2 - L

V_ FOCUS CLOCK RETURN T P / U -  2 6 UU BLK A - l J 2 - N

U _ FOCUS DATA REQUEST T P / X -  26U U UHT A - l J 2 - R

X_ FOCUS DATA REQUEST  RET T P / U .  26U U BLK A - l J 2 - C

Y_ FOCUS MOTOR CURRENT T P / 2  2 6 U U UHT I / O - J l - 3

MODULE S 1 01 BIN ft CONN 3-J 1 nnp 50
F- R BIN U1IRE LIST SHEET 7 OF 39



PIN F U N C T I O N TYPE FROfl TO

Z_ FO CUS MOTOR C U R R EN T RET T P / Y _  2 6 U U  BLK 1/O -Jl-5

flfl FO CUS MOTOR V E L O C I T Y T P / B B  2 6 U U UHT 1/ O - J l -7

BB FOCUS MOTOR V E L O C I T Y  RET T P /R A  2 6 U U  BLK 1/ O - J l -5

CC FOCU S BRAKE C O M M A N D 26UU R - 8 J 1 - M

DD FOCU S ENRBLE 26UU R - 6 J 1- F

EE 3-PHflSE CO NTROL T P / T F  2 £ U U  UHT fl-8J1-T_

FF 3-PHflSE CO NT RO L RETURN T P / E E  2 6 U U BLK R - 8 J 1 -U _

HH +/- 15V GNO BLACK, #16 fl-9Jl-n_

MODULE S101 BIN R CONN 3 - J 1  RMP 50
F-R BIN UIRE LIST _______________  SHEET 8 OF 39



PIN F U N C T I O N TYPE FROM TO

A YOUP! INHIBIT TP/8 26UU UHT A- lJ 2 - E E

B YOUP! INHIBIT R E T U R N TP/fl 26UU BLK fl-1J2-HH

C

0

E

F

H M A ST ER R E SE T 2SUU R- 5 J 2- S

J F O CU S UP L I M I T  LE D DR IVE 2SUU P- 9 J 2 - J

K FOCUS D R I V E  UP LE D 0 R 1V E 2BUIU R - 9J 2- K

L FOCU S B R O K E  LE D DRIV E 26UU R- 9J 2- L

n FOCU S C O M M R N O  LE D DRIVE 26UIU R- 9 J 2 - M

N FO CUS DRIVE DOUIN LED DRIV E 2SUIU R - 9 J 2 - N

p FOCU S DOUN L I MI T LED DRIVE 2BUU fl-9J2-P

R

s

T FOCUS DRIVE UP C O N T R O L 2SUU I/0-J2-A

u FOCU S DRIVE D O U N  C O N T R O L 2BUU I/0-J2-E

V

u

X

Y

z

RR

BB

CC ROT CU L I M I T  LED DRIV E 26UU R- 9 J 2 - C C

OD ROT DR IVE CU LED DRIV E 2GUU fl-9J2-00

EE ROT BRAKE LE D DRIV E 2SUU R- 9 J 2 - E E

FF ROT C O M M A N O  LED DRIV E 2G UU fi-9J2-FF

HH ROT DR IVE CC U LE D D R IV E 2B UU fl-9J2-HH

JJ ROT CCU L I M I T  LED D R IV E 26 UU A- 9 J 2 - J J

KK

LL

MM ROT DR IVE CU C O N T R O L 25UU I/0-J2-K

NN ROT DRIVE CC U C O N T R O L 2BUU I/0-J2-P

MODULE S101 BIN fl CONN 3 - J g  RHP 3H
F-R BIN UIRE LIST __________________SHEET 9 OF 39



PIN F U N C T I O N TYPE FROn TO

A 1NTO0 26UU A- 5J 2- P

B 1NTD1 26UUI A - 5 J 2- N

C INT02 26UU A- 5J 2- M

0 1 NT03 26UU 0-5J2-L

E INTD4 2SUU A- 5J2-K

F I NTD5 26UU A - 5 J 2- J

H INTD6 26UU A - 5 J 2- H

J INTD7 26UIU A- 5J2-F

K RB UF 0 26UU A- 6J1-K

L RBUF1 26UU A - G J 1- L

n RB UF 2 26UU A- 6 J 1 - M

N R B UF 3 26UIU A- 6J 1 - N

p RBUF4 2GUU A- GJ 1 - P

R R B U F 5 26ULJ A - 6 J 1- R

s RBUF 6 26UU A - 6 J 1 -S
T RBUF 7 2GUU A- GJ 1- T

u R395 26UU A- 6 J 1- U

V R39G 26UU A - 6 J 1 - V

u R3 97 2GUU A - 6 J 1 - LI

X R398 2GUU A - 6 J 1 - X

Y R399 26UU A- 6J 1 - Y

z R4 00 2GUU A - 6 J 1- Z

fl_ R407 26UU A - 6 J 1-A_

B _ R408 2GUU A - G J 1-B_

C_ R409 26UU

D_ R4 10 26UU

E_ R-RET 26UU A- 6 J 1 - J

F _ R O T A T I O N  S P EE D C O M M A N D TP/H_ 26 RED I / O - J l -28

H _ R O T A T I O N  S P EE D CMO RET TP/F _ 26 BLK I / O - J l -31

J_ R O T A T I O N  B0 S3 INHIBIT 2GUU I / O - J l -38

K _ R O T A T I O N  BD S3 R E SE T 26UU I/O-Jl-39

M _ C A B L E  I N TE RL OC K 26UU I/ 0-J4-HH

N_ R O T A T I O N  BDS3 R E T U R N 26UU I / O - J l -36

P_ R O T A T I O N  D A TA C O N T R O L 2GUU A - G J 1 -0

R _ R O T A T I O N  Onfl CONTROL 26UU A - 6 J 1- B

S_ R O T A T I O N  DATA T P / T _  26UU UHT A - 1J2-F

T _ R O T A T I O N  D A TA R E T U R N T P / S _  26UU BLK A - l J 2 - J

U_ R O T A T I O N  CLOCK T P / R _  2GUU UHT A - 1J2-M

V_ R O T A T I O N  CLOCK RETURN T P / U _  26UU BLK f l - 1 J 2 - P

U_ R O T A T I O N  D A TA R E Q U E S T T P / X _  26UU UHT A - l J 2 - B

x_ R O T A T I O N  D A T A  R E Q U E S T  RET T P / U _  26UU 8LK A - 1J 2 - D

Y _ R O T A T I O N  M O T O R  C U R R E N T T P / Z -  2 6U U UHT I / O- Jl -3 0

MODULE S101 BIN R CONN 4 — J 1 AMP 50
F- -R BIN UIRE L I S T SHEET 10 OF 39



PIN F U N C T I O N TYPE FROM TO

Z_ R O T A T I O N  MO TOR C U R R E N T  RET T P / V _ 26UU BLK I / O - J l -32

flfl R O T A T I O N  M O TO R V E L O C I T Y T P /B B  26UU UHT I / O - J l -33

BB R O T A T I O N  MOTO R VEL RET T P / f l «  26UU BLK I / O - J l -32

CC R O T A T I O N  BRAKE C O M M A N D 26LIU A - 8 J 1 - V

00 R O T A T I O N  EN ABLE 26UU A- 6 J 1 - H

EE INTO R E TU RN 26UU A- 5 J 2 - R

FF

HH

no DULE S 1 0 1  BIN A CONN 4-J] flnp 50
F-R BIN LI I RE LIST SHEET 11 OF 39



PIN F U N C T I O H TYPE FR OM TO

n ♦ 15V RED# «18 A - 9 J 1 - Y

B ♦ 5V GHD BLOCK, #16 ft- 9 J 1-C

c ♦5V ORANCE. #16 R - 9 J 1 - D

D

E - 15V YELLOU. It 1 8 fl- 9 J 1-X _

F

H

J F-RET 26UUI A - 3 J 1 - J

K FBF0 26UU fl-3J 1-K

L FBF 1 26UU fl-3J 1-L

n FBF2 26UU fl-3J 1-M

N FBF3 26UU fl-3J 1-N

p FBF4 26UU A - 3 J 1 - P

R FBF5 26UU fl-3J 1-R

s F8F6 26UU fl-3J 1-S

T FBF7 26UU fl-3J 1-T

U F 395 26UU R - 3 J 1 - U

V F39G 26UU A - 3 J 1 - V

u F 397 26UU R - 3 J 1 - U

X F 398 26UU A - 3 J 1 - X

Y F 399 26UU A - 3 J 1 - Y

Z F 4 00 26UU A - 3 J 1 - Z

fi_ F 4 07 26UU A - 3 J 1 -fl _

B _ F408 26UU

C_ F409 26UU

D. FOCUS BUS FAULT 26UU l/ O-Jl-16

E _ FOCUS FOLDBFICK 26UU I / 0-J1-15

F _ FOCUS O V E R T E M P 26UU I / O - J l - 2 0

H _ FO CUS DRIVE UP 26UU I / O - J 1-12

J_ FOCUS OVER CU RRENT 26UU I/O-Jl-21

K_ FO CUS PO UER LOSS 26UU I/0-J1-18

M _ FO CUS INHIBIT 26UU I/ 0- J1-17

N _ FO CUS O V E R S P E E D 26UU I/0- J1 -2 2

P_ FOCUS R E T U R N 26UU I / O - J l - 1 1

R _
S_

T _

U_

V_
U_

X_
Y _

NODULE S 1 04 BIN n CONN 5 - J 1 flnp 50
F - R BIN UIRE L I S T SHEET 12 OF 39



P I N F U N C T I O N TYPE FROM TO

Z_

flfl

BB

CC

00 F O CU S *12 V 26UU I / O - J l -2

EE F O CU S -12V 26UIU1 I / O - J l - 10

FF F O C U S  *■ / - I 2 V CND 26UU ]/ O - J l -5

HH ■»■/— 1 5 V GND BLOCK/ #16 ft-9J1-K_

n o DULE S 104 BIN R C 0 N N 5 - J 1  RMP 50
F - R  BIN UI RE L I S T  SHEET 13 OF 33



PIN F U N C T I O N TYPE F R OM TO

R

B

C

0

E

F I NT07 26UU A- 4J1-J

H INTD6 26UU A - 4 J 1-H

J INTD5 26UU A- 4J1-F

K INTD4 26UU A-4J1-E

L INT03 2GUU A- 4J 1 - D

n INTD2 26UU A- 4J1-C

N INTD1 26UU A- 4J 1- B

p INTD0 26UU A- 4J 1- A

R INTD RE TU RN 2GUU A-4J 1- EE

s M A S T E R  RESET 26UU A - 3J2-H

T R O T A T I O N  UEST + 12V 2GUU I / O - J l -29

u R O T A T I O N  UEST -12V 2GUU I / O - J l - 35

V R O T A T I O N  UEST +/-12V CNO 2GUU I / O - J l -32

u R O T A T I O N  EAST -M2V 2GUU I / O - J l -53

X R O T A T I O N  EAST -12V 26UU I / O - J 1-59

Y R O T A T I O N  EAST +/ -1 2V CNO 2GUU I / O - J l -56

z R O T A T I O N  R0P2 +12V 2GUIU I / O - J l -80

API R O T A T I O N  RDP2 -12V 26UU I / O - J l -82

BB R O T A T I O N  RDP2 +/-12V GND 26UU I / O - J l -79

CC

DD

EE xn I T T P / K K  26UU RED I / 0 - J 5 - 1

FF

HH RCV + T P / n n  2 6 UU UHT I/0-J5-8

JJ

KK xniT- T P / E E  2 6 UU BLK I/0-J5-2

LL

nn RCV- T P / H H  8 6 UU BLK I/0-J5-9

NN n/C BUS S H IE LD SH IE LD I/0-J5-5

MODULE S 1 0 4  BIN fl CONN 5 ~ J 2  RMP 34
F-R BIN WIRE LIST SHEET 14 OF 39



P I N F U N C T I O H TYPE FROM TO

n F O CU S DMA CO NTROL 26UU A - 3 J 1-R_

B R O T A T I O N  OMA CONTROL 26UU A - 4 J 1-R_

c F O CU S DATA CONTROL 26UU A - 3J 1-P_

0 R O T A T I O N  DATA CO NTROL 26UU A - 4 J 1-P_

E R O T / F O C  DM A/ OA T A RETURN 2GUU A - 3J 1-N_

F F O CU S ENABLE 26UU A - 3J 1-OD

H R O T A T I O N  ENABLE 26UU A - 4 J 1-DD

J R-RE T 26UU A - 4 J 1-E_

K R B UF 0 26UU A - 4 J 1 - K

L RBUF1 26UU A - 4 J 1-L

n RB UF2 26UU A - 4 J l - n

N RBUF3 26UU A - 4 J 1-N

p RBUF4 26UU A - 4 J 1-P

R RBUF 5 26UU A - 4 J 1-R

s R B UF 6 26UU A - 4 J 1-S

T RBUF ? 26UU A- 4J 1- T

u R395 26UU R - 4 J 1- U

V R396 26UU A - 4 J 1-V

u R397 26UU R - 4 J 1-U

X R398 26UU R - 4 J 1- X

Y R399 2GUU A - 4 J 1-Y

2 R400 2GUU A - 4 J 1-2

fl_ R407 26UU A - 4 J 1-A_

B_ R408 26UU A - 4J l - B _

C_

D_ R O T A T I O N  UEST BUS FAULT 26UU I / O - J l -41

E_ R O T A T I O N  UEST F O L D B A C K 26UU I / O- Jl-4 0

F_ R O T A T I O N  UEST O V E R T E M P 26UU I/O- Jl -4 4

H_ R O T A T I O N  UEST DRIVE UP 26UU I / O - J l -37

J_ R O T A T I O N  UEST OVER CURREN1 26UU I / O - J l -45

K_ R O T A T I O N  UEST POUE R LOSS 26UU I /O -J l - 4 3

f1_ R O T A T I O N  UEST INHIBIT 26UU I /O-Jl -42

N_ R O T A T I O N  UEST O V E R S P E E D 26UU I / O - J l -46

P_ R O T A T I O N  UEST R E TU RN 26UU I / O - J l -36

R_ R O T A T I O N  ERST BUS FRULT 26UU I / O - J l -66

S_ R O T A T I O N  ERST F O L D B R C K 26UU I / O - J l -65

T _ R O T A T I O N  ERST OVERTEMP 26UU I / O - J l -71

U_ R O T A T I O N  EAS T  DR I V E  UP 26UU I / O - J l -62

V_ R O T A T I O N  ERST  OVER CURREN1 26UU I / O - J l - 7 2

U_ R O T A T I O N  ERST  POUER LOSS 26UU I / O - J l - 7 0

X_ R O T A T I O N  EAST  I N H I B I T 26UU I / O - J l - 6 7

Y_ R O T A T I O N  ERST O V E R S P E E O 26UU I / O - J l -73

MODULE S 1 04 BIN R CONN 6 - J 1 AMP 50
F - -R BIN UIRE L I S T SHEET 15 OF 39



P I N F U N C T I O N TYPE FROM TO

Z_ R O T A T I O N  ERST  RETURN 2GUU 1/ O - J l - B 0

nn

BB
cc

DD

EE
FF

HH

MODULE S 1 0 4 BIN R CONN 6 - J 1  FIMP 50
F-R BIN UIRE LIST SHEET 16 OF 39



PIN FUNOTI ON TYPE FROM TO

R

B RPEX IHT +5 CNO BLACK. #16 A- 9J 2 - F R - 1Jl-B

C ♦ 5 V ORANCE. #16 A - 9 J 1 - B

0

E

F

H RPEX IHT +5V ORANGE. #16 A- 9 J 2 - B R - 1Jl-C

J

K

L

n F O C U S  B R R K E  C O M M A N D 26UU A - 3 J 1 - C C

N

p

R

s FO CU S B R A K E  V*I 26UU n - i j i -n _

T R O T A T I O N  BRAKE V*I 26UU A - 1J 1-P_

U F O C / R O T  BRAK E V*I R E T U R N 26UU A - 1J 1-R^

V R O T A T I O N  B R AK E C O M M A N D 26UU A - 4 J 1 - C C

u APEX RH TP/Y 26 RED A - 1Jl-S

X R E S O L V E R  E X C I T A T I O N  + TP/Z 26 RED I/O-JH-A

Y APEX RL TP/U 26 BLK fl-1Jl-T

2 R E S O L V E R  E X C I T A T I O N  - TP/X 26 BLK I/0-J4-E

fl_ R E S O L V E R  S H IE LO SHI ELD I/0-J4-C

B_ APEX RH RL SHI ELD

C_

D _

E_

F _

H_

J_

K_

m _

N _

P_

R_
S_

T_ 3 - P H A S E  CONTROL TP/U- 26UU UHT A - 3 J 1 - E E

U_ 3 - PHf l SE CONTROL RETURN TP/T_ 26UU BLK A - 3 J 1 - F F

V_
U_

X_

Y_

MODULE B I N  R JUMPER BIN fl CONN 8 - J i  RMP 50
F- -R BIN WIRE L I S T SHEET 17 OF 39



PIN F U N C T I O N TYPE FROM TO

2 _

AH

BB

CC

DD

EE
FF

HH

n o DULE B I N  R J U M P E R  BIN R CONN 8-J1 flnp 50
F-R BIN Ul I RE LIST SHEET 18 OF 39



PIN F U H C T I O H TYPE FROM TD

n ♦ 5V CNO

B ♦ 5V ORONCE. *16 0 -8J 1 -c

c + 5V CNO BLOCK, #16 0 - 5 J 1-8

0 *5V ORONCE. *16 0 - 5 J 1 -C

E ♦ 5V CNO BLOCK, #16 0 - 3 J 1 - B

F ♦ 5V ORONGE, #16 0- 3J 1-C

H -*-5V GNO

J + 5V

K ♦ 5V GND

L ♦ 5V

n +5V GND

N + 5 V

p ♦ 5V GND

R + 5 V

s + 5 V GNO

T + 5V

u + 5 V GND

V ♦ 5 V

u ♦ 5V GND BLOCK, #16 I / O - J l -27

X + 5V

Y + 15V REO. #18 0 - 5 J 1-0

z + 15V RED, #18 0- 3J 1-0

R _ + 15V

B _ ♦ 15V

C_ ♦ 15V

D_ ♦ 1 5V

E_ + 15V

F _ -►15V

H _ ♦ 15V

J_ ♦ 15V

K _ ♦ /- 15V GNO BLOCK, #16 fl-5Jl-HH

M _ ♦ /- 15V GNO BLOCK, #16 ft- 3J 1-HH

H_ ♦ /- 15V GND

P_ + /- 15V GND

R_ + /- 15V GND

S_ +/- 15V GND
T _ + /- 15V GND

U_ ♦ /- 15V GND

V_ +/- 15V GND
U_ +/- 15V GND

X_ -15V YELLOLI, #18 fl-5J1-E

Y _ -15V YELLOU. i 18 A - 3 J 1- E

MODULE S 1 05 BIN n CONN 9 - J 1 AMP 50
F - •R BIN UI RE L I S T SHEET 19 OF 39



PIN F U N C T I O N TYPE F ROM TO

Z_ -15V

flfl -1 5V

BB -15V

CC -1 5V

DO -15V

EE -15V

FF -15V

HH -15V

MODULE S 105 BIN A CONN 9 - J I  RMP 50
F-R BIN UIRE LIST ________________ SHEET 80 OF 39



P I N F U N C T I O N TYPE FROtt TO

A APEX I NT  15 V RED/ **18 A -  1J 1- A

B APEX [ N T  + 5V ORANCE.  » 1 6 A - 8 J  1 - H

C APEX [ N T  + / - 1 5 V  GND BLACK,  #16 A - 1J 1- HH

0 APEX «-5V ORANGE.  **16 I / O - J 3 - P _

E RPEX [ N T  - 1 5 V YELLOU.  #18 A - 1J  1 - E

F RPEX [ N T  + 5V GNO BLACK.  WIG A - 8 J 1- B

H APEX *5V GND BLACK.  #1B I / O —J 3 —U_

J FOCUS UP L [ 111 T LEO DRI V E 26UU A - 3 J 2 - J

K FOCUS D R I V E  UP LED DRI VE 26UU A - 3 J 2 - K

L FOCUS BRAKE LEO ORI V E 26UU A - 3 J 2 - L

M f o c u s  connRND l e d  d r i v e 26UU A - 3 J 2 - M

N FOCUS O R I V E  OOUN LED DRV 26UU A - 3 J 2 - N

P FOCUS DOUN L I M I T  LED DRV 26UU A - 3 J 2 - P

R

S

T S 105 FOCUS DRI V E UP S U I T C H 26UU I / 0 - J 2 - C

U S 105 FOCUS DRV DUN S U I T C H 26UU I / 0 - J 2 - H

V

U

X

Y

z
AA

BB

CC R O T A T I O N  CU LIMI T LED DRV 26UU A - 3 J 2 - C C

00 R O T A T I O N  DR I V E  CU LED DRV 26UU A - 3 J 2 - D 0

EE R O T A T I O N  BRAKE LE D DRIVE 26UU A - 3 J 2 - E E

FF R O T A T I O N  C O M M A N D  LE D DRIVE 26UU A - 3 J 2 - F F

HH R O T A T I O N  DR I V E  CCU LEO DRV 26UU A - 3 J 2 - H H

J J R O T A T I O N  CCU L I M I T  LEO DRV 26UU A - 3 J 2 - J J

KK

LL

nn S 105 ROT DR I V E  CU S U I T C H 26UU I / 0 - J 2 - M

NN S 105 ROT OR I V E  CCU S U I T C H 26UU [ / 0 - J 2 - S

NODULE S 105 BIN A CONN 9 - J 2  RMP 3H
F - R  BIN UIRE L I S T  SHEET 21 OF 39



P I N F U N C T I O H TYPE FROO TO

fl

B OPEX I NT +5V CNO BLOCK,  tt16 O - B P l - B 8 - 8 P 1 - B

C + 5V ORONCE.  *16 0 - 8 P I - C 8 - 8 P 1 - C

0

e

F

H OPEX I NT +5V ORANGE.  *16 0 - 8 P I - H B - 8 P 1 - H

J

K

L

n FOCUS BRAKE COnnflNO U H I T E ,  #16 f l - 8 P i - n B - 8 P 1 - n

N

p
R

s FOCUS BRAKE V * I U H I T E .  #16 B - B P 1 - S A - 8 P 1 - S

T R O T O T I  ON BROKE V* I UH I TE,  #16 B - 8 P 1 - T A - 8 P 1 - T

u FOC/ROT  BROKE V*l.  RETURN BLOCK,  #16 B - 8 P I - U A - 8 P 1 - U

V R O T O T I  ON BROKE COMMONO U H I T E ,  #16 0 - 8 P 1 - V B - 8 P 1 - V

u OPEX RH T P / Y  26 REO B - 8 P I - U A - 8 P 1 - U

X RESOLVER E X C I  T A T  ION+ T P / Z  26 RED B - 8 P 1 - X A - 8 P 1 - X

Y OPEX RL T P/ U 26 BLK B - 8 P I - Y A - 8 P 1 - Y

z RESOLVER E X C I T A T I O N - T P/ X 26 BLK B - B P l - Z A - 8 P 1 - Z

fl_ RESOLVER S H I E L O S H I E L D S B - 8 P 1 - A _ A - 8 P 1 - A _

B_

C_

0_

E .

F _

H_

J _
K _
f1_
N_

P_

R_

S_
T _ 3 - P H O S E  CONTROL T P / U _  UHT #16 A - 8 P 1 - T _ B - 8 P 1 - T .

U_ 3 - P H O S E  CONTROL RETURN T P / T _  BLK #16 O - B P l - U _ B - 8 P 1 - U _

V_
U_

X_
Y _

MODULE BI N Fl/B JUMPER BIN fi/B CONN 8 - P 1 AMP 50
F - ■R BIN UIRE L I S T SHEET 22 OF 39



P I N F U N C T I O N TYPE FROO TO

Z_

flfl
BB
CC
00

EE
FF

HH

MODULE B I N  R/B J UMPER BIN R/B CONN 8 - P I  BMP 50
F-R BIN Ul I RE LIST SHEET 23 OF 39



P I N F U N C T I O N T Y P E F R O n T O

n

B A P E X  I N T  4 5 V  C N O B L A C K .  * 1 6 B - 9 J 1 - B

c ♦ 5 V O R A N C E .  « 1 6 B - 9 J 1 - C

0

E

F

H A P E X  I  N T  + 5 V O R A N G E .  # 1 6 B - 9 J 1 - H

J

K

L

n F O C U S  B R A K E  C O M M A N D 2 6 U U I B - 9 J 1 - M

N

p

R

s F O C U S  B R A K E  V * I 2 6 U U I B - 9 J 1 - S

T R O T A T I O N  B R O K E  V * I 2 S U U B - 9 J 1 - T

u F O C / R O T  B R A K E  V * I  R E T U R N 2 6 U U B - 9 J 1 - U

V R O T A T I O N  B R O K E  C O n f l A N O 2 6 U U B - 9 J 1 - V

u A P E X  R H T P / Y  2 6  R E D B - 9 J 1 - U

X R E S O L V E R  E X C I  T O T  I  O N * T P / Z  2 6  R E D B - 9 J 1 - X

Y A P E X  R L T P / U  2 6  B L K B - 9 J 1 - Y

z R E S O L V E R  E X C I  T O T  I O N - T P / X  2 6  B L K B - 9 J 1 - Z

A _ R E S O L V E R  S H I E L O S H 1 E L O S B - 9 J l - 0 _

B _

C _

D _

E _

F  _

H _

J _

K _

n _

N _

P _

R _

S _

T  _ 3 - P H R S E  C O N T R O L T P / U _  2 6 U U  UHT B - 9 J 1 - R -

U _ 3 - P H f l S E  C O N T R O L  R E T U R N T P / T _  2 6 U U B L K B - 9 J 1 - U -

V _

U _

X _

Y  _

NODULE B I N  B JUMPER BIN B CONN 8 - J 1 AMP 50
F- •R BI N WIRE L I S T SHEET 24 OF 39



P I N F U N C T I O N TYPE FROH TO

Z_

Rfl

BB

CC

00

EE
FF

HH

MODULE B I N  B JUMPER BIN B CONN 8 - J 1  AMP 50
F-R BIN UIRE LIST SHEET 35 OF 39



PIN FUNCTI ON TYPE F R O M TO

R

8 APEX INT + 5V CNO BLACK. «16 B- 8 J 1 - B

C ♦ 5V ORRNCE. #16 B - 8 J l- C

0

E

F

H APEX INT + 5V ORANGE/ #16 B - 8 J 1 - H

J

K

L

n F O CU S BRAKE CO nn R N O 26UU B- 8 J i - n

N

p

R

s F O C U S  BRAKE V*I E 6 U U B - 8 J 1-S

T R O T A T I O N  BRAK E V*l 26UU B- 8J1-T

u F O C / RO T BRAK E V*I RE TURN 26UIUI B- 8J 1 - U

V R O T A T I O N  BRAK E C O M M A N D 2 6 U U B- 8 J l - V

u A P EX RH TP/Y 26 RED B - 8 J l- U

X R E S O L V E R  EXCI TAT ION + TP/Z 26 RED B- 8J l- X

Y APEX RL TP/U 26 BLK B - 8 J 1-Y

2 R E S O L V E R  E X C I T A T  I ON - TP/X 26 BLK B - 8J l- Z

fl_ R E S O L V E R  S H I E L D SH IE LD S B - 8 J 1 - A_

B _
C_
D _

E _

F _

H _

J_
K _ H E A T E R  M O N I T O R *

n _ H E AT ER M O N I T O R -

N _

P_

R_ H E A T E R  C O M M A N D

S_
T _ 3 - P H AS E C O N T RO L T P / U -  2 6U U UHT B - 8 J 1 - T _

U_ 3 - P H A S E  C O N T R O L  RE TU RN T P / T _  2 6 U U  BLK B - 8 J 1 - U _

V_

U_
x_

Y_

M O D U L E  S I  0 3 B I N  B C O N N  9 -  J  I A M P  5 0

F- -R BIN UIRE L I S T SHEET 26 OF 39



PIN FUNCTION TYPE FROn TO

Z_
nn
BB
cc
00
EE
FF
HH

MO D U L E  S 1 0 3  B I N  B CONN 9 - J ] RMP 5 0

F-R BIN UIRE LIST SHEET 27 OF 39



PI N FUNCTI ON TYPE F R OM TO

1 F O CU S S P E E D  C O M M A N O TP/4 *26 REO A - 3 J 1-F _

2 FOCU S + 12V 26UU A-5J 1- 00

3 FOCU S M O TO R C U R R E N T TP/5 2GUU UHT A-3J1-Y_

4 FOCUS S P E E D  C O M M A N D  RET TP/1 *26 BLK A - 3 J 1 -H _

5 FOCU S A N A L O G  GNO T P / 3 . 7 26UU BLK A - 5 J I - F F f t - 3 J l - 2 _ « - 3 J l - B B

7 FOCU S M O T O R  V E L O C I T Y TP/5 26UU BLK A - 3J 1-RA

B S H I E L D  FOR 1/4 CH ASSIS GNO

10 F O CU S -1 2V 26UU A-5J1-EE

1 1 FO CUS R E T U R N 26UU A - 3 J I - M _ ft-5J1-P_

12 F O CU S ORIV E UP 26UU A - 5 J 1-H_

13 FO CUS B 0 S3 INHIBIT 26UU R - 3 J 1-J_

14 F O CU S B0S3 RESET 26UU fl-3J1~ K _

15 F O CU S F O L D B A C K 26UU fl-5Jl-E_

16 FOCU S BUS FRULT 26UU R - 5J1-D-

17 FO CU S INHIBIT 26UU fl-5J1-M_

18 FO CU S P O UE R LOSS 26UU A-5J 1- K.

20 FO CU S O V E R T E M P 26UU A - 5 J 1-F_

21 FOCU S OVER CU RRENT 26UU A - 5 J 1-J_

22 FOCU S O V E R S P E E D 26UU A - 5 J 1-N_

23

24

25

26

27 CABLE INTERLOCK IN BLACK. #16 A - 9 J 1 - U

28 R O T A T I O N  S P EE D CO MM AN D TP/31 #26 RED A - 4 J I - F _

29 R O T A T I O N  UEST M 2 V 26UU A-5J2-T

30 ROT UEST M O TO R CU RRENT T P / 3 2  26UU UHT A-4 J 1 - Y_,

31 ROT SPEEO C O M M A N D  RET T P / 2 8  *26 BLK A - 4 J 1 -H _

32 R O T A T I O N  UEST A N AL OG GND T P / 3 0 .  33  * 2 6  BLK A - 5 J 2 - V R - H J 1 - Z - .  A - 4 J I - B B

33 ROT UEST M O T O R  V E LO CI TY T P / 3 2  26UU UHT fl-4JI-AA

34 SH IE LD FOR 28/31 CH ASSIS GND

35 R O T A T I O N  UEST -12V 26UU A-5J2-U

36 R O T A T I O N  UEST R E TU RN 26UU A - 4 J i - n _ A - 6 J 1-P_
37 R O T A T I O N  UEST ORIV E UP 26UU A - 6 J 1 -H _

38 R O T A T I O N  B D S3 INHIBIT 26UU R-4JI -J_

39 R O T A T I O N  BDS3 RESET 26UU fl-4J I -K _
40 R O T A T I O N  UEST F O LD BA CK 26UU A- 6JI-E_
41 R O T A T I O N  UE ST BUS FAULT 26UU A - 6 J 1-0_

42 ROTATION UEST I NHIBIT 26UU A - 6 J i - n _
43 R O T A T I O N  UEST P O UE R LOSS 26UU A - 6 J 1-K _
44 RO T A T I O N  UEST O V ER TE MP 26UU A - 6 J 1-F _

45 R O T A T I O N  UEST OVER CURRENT 26UU A - 6 J 1-J_
B I N  I / O C O N N  I / O - J l  R n P  7 5
F- R BIN UIRE LIST SHEET 28 OF 39



PIN F U N C T I O N TYPE FROfl TO

46 R O T A T I O N  UEST O V E R S P E E O 26UU A - 6 J 1-N_

47

48

49

50

51

52

53 R O T A T I O N  EAST + 12V 26UU A - 5 J 2 - U

54

55

56 R O T A T I O N  EAST A N A L O G  GNO 26UU A - 5 J 2 - Y

57

58

59 R O T A T I O N  ERST -12V 26UU A - 5 J 2 - X

60 R O T A T I O N  EAST R E T U R N 26UU A - 6 J 1 - Z _

62 R O T A T I O N  EAST ORIV E UP 2 6UU A - 6 J 1 - U .

63

64

65 R O T A T I O N  EAST F O L O B A C K 26UU A - 6 J 1 - S .

66 R O T A T I O N  EAST BUS FA ULT 26UU A - 6 J 1 - R .

67 RO T A T I O N  EAST INHIBIT 26UU A - 6 J 1 - X .

70 R O T A T I O N  EAST P O U E R  L O S S 26UU A - 6 J 1-U_

71 R O T A T I O N  EAST O V E R T E M P 26UU A - 6 J 1-T_

72 R O T A T I O N  EAST OVER C U R R E N T 26UU A - 6 J 1 - V .

73 R O T A T I O N  EAST O V E R S P E E O 26UU A - 6 J 1— Y_

74

75

76 C A BL E IN TE RLOCK OUT 2 6UU I/ 0- J 2 - B

77

78

79 R O T A T I O N  RD P2 + / - 1 2 V  GN O 26UU A - 5 J 2 - B B

80 R O T A T I O N  R0 P2 + 12V 26UU A - 5 J 2 - 2

82 R O T A T I O N  R0P2 - I 2V 26UU A - 5 J 2 - A A

B I N  I/O CONN I/O-Jl fltlP 75
F-R BIN UI RE LIST SHEET 29 OF 39



PIN FU N C T I O N TYPE FROM TO

o FO CUS DR IVE UP C O N T RO L 26UU R- 3J 2 - T

B COBLE INTERLOCK IN 26UU I / 0 -J 1- 76

c S 105 FOC DRIVE UP S U IT CH 2SUU A - 9J 2- T

0 OPEX FOC DRIVE UP S U I T C H 26UU I / O - J 3 - F _

E FOCUS ORIV E DOUN CO NT R O L 26UU A - 3 J 2 - U

F

H S 105 FOC DRV OOUN S U I T C H 26UU A - 9 J 2 - U

J OPEX FOC ORV OOUN S U I T C H 26UU I/0-J3-M.

K ROTOTI ON ORIVE CU CO N T R O L 26UU fl-3J2 -MM

L

m S 105 ROT DRV CU S U I T C H 26UU fl-9J2-MM

N O PEX ROT DRV CU S U I T C H 26UU I/0- J3 -C .

p ROT DR IVE CCU CO NT RO L 26UU fl-3J2-NN

R

s S 105 ROT DRV CCU S U IT CH 26UU R - 9 J 2 - N N

T APEX ROT DRV CCU S U IT CH 26UU I / 0 -J 3- H_

u
V

Ul

X

Y

2
flfl
BB

CC

00

EE

FF

HH

JJ

KK
LL

nn

NN COBLE INTERLOCK OUT 26UU I/0- J3 -B

B I N  I / O  C O N N  I / 0 - J 2  R H P  3 4
F - R  BIN UIRE L I S T  SHEET 30 OF 39



PIN FUNCTI ON TYPE F R OM TO

R

B CO BLE IN TERLOCK IN 26UU

C

0 FOCU S SI TP/J #26 RED A - 1Jl-F

E

F S H IE LD FOR D/J SHIELD

H

J F O CU S S3 TP/O #26 BLK A - l J l -J

K F O CU S S2 TP/L #26 RED A- lJl-H

L FOCU S SM TP/K #26 BLK A-lJl-K

n

N

p

R SH IE LD FOR K/L SH IELO

s
T FO CU S D O UN 2 LIMIT 26UU A- lJ 2- U

u
V S H IE LO FOR X/fl_ CH AS SI S GND

u F O CU S UP 2 LIMIT asuu A- lJ2-Y

X FOCU S D O UN 1 LIMIT 26UU A-lJ2-V

Y S H I E L O  FOR T/U CH AS SI S CNO

z
fl_ FO CUS UP 1 LI MIT 26UU A - lJ2-X

B_ SH IE LD FOR Z/D_ CH AS SI S CND

C_ APEX ROT DR V CU SU ITCH 26UU I/0-J2-N

D_

E_ S H IE LD FOR C_/H_ CH A S SI S GND

F _ APEX F O C U S  DRV UP S U IT CH 26UU I/0-J2-D

H_ A P EX ROT DR V CCU S U IT CH 26UU I/0-J2-T

J_ S H IE LD FOR F_/M_ CH AS SI S GND

K_

n_ A P EX F O C U S  DRV DOUN S U IT CH 26UU I/0-J2-J

N_

P_ AP EX +5V ORANGE/ #16 A - 9 J 2 - 0

R_

S_ S H I E L O  FOR P_/U_ CH AS S I S  GNO

T_

U_ AP EX +5V GN D BLACK/ it 1 6 A - 9 J 2 - H

V_

u_

x_
Y_

B I N  I / O CONN I / 0 - J 3  RHP 50
F - •R BIN UIIRE L I S T SHEET 31 OF 39



PIN F U N C T I O N TYPE FROM TO

Z_

flfl
BB

CC

00

EE
FF

HH COBLE INTERLOCK OUT 26UU I/0-J4-B

B I N  I / O  C O N N  I / 0 - J 3  RMP 5 0
F - R  BIN UIRE L I S T  SHEET 32 OF 39



PIN FUNCTI OH TYPE F R O M TO

n R E S O L V E R  EXCI TOT ION ♦ TP/E #26 REO 0 - 8 J 1-X

B C A BL E INTE RL OC K IN 2GUU I / 0 - J 3 - H H

c R E S O L V E R  SH IE LD SHIELD 0 - 8 J 1 -A _

0 R O T A T I O N  CO AR SE SI TP/J #26 RED A - i j i -n

E R E S O L V E R  E X C I T A T I O N  - TP/A #26 BLK 0 - 8 J I - Z

F S H I E L D  FOR O/J SHIELD

H R O T A T I O N  C O AR SE S2 TP/M #26 RED A - l J l - N

J R O T A T I O N  C O AR SE S3 TP/D #26 BLK A - l J l - P

K S H I E L D  FO R H/M SHIELD

L R O T A T I O N  FINE SI TP/R #26 RED A - l J l - V

n R O T A T I O N  C O A R S E  S4 TP/M #26 BLK A - l J l - R

N S H I E L D  FOR L/R SHIELD

p R O T A T I O N  FINE S2 TP/U #26 RED A - l J l - U

R R O T A T I O N  FINE S3 TP/L #26 BLK A - l J l - X

S S H I E L D  FOR P/U SHIELD

T R O T A T I O N  CU1 LIMI T 26UU A - l J 2 - Z

U R O T A T I O N  FINE S4 TP/P #26 BLK A - l J l - Y

V S H I E L D  FOR T/X C H A S S I S  GND

U R O T A T I O N  CU2 LIMI T 26UU A - l J 2 - A A

X R O T A T I O N  CCU1 L I M I T 26UU A- l J 2 - B B

Y S H I E L D  FOR U/A_ C H A S S I S  CNO

2
R _ R O T A T I O N  CCUI2 L I MI T 26UU A - l J 2 - C C

B _ S H I E L D  FOR Z/D_ C H A S S I S  CND

C_

D _

E_ SH IE LD FOR C_/H_ C H A S S I S  GNO

F _ A O 5 9 0  TEMP I + 26UU A- l J l - U _

H _

J_ S H I E L D  FOR F_/M_ C H A S S I S  GNO

K _
M_ A O 5 9 0  TEMP 1 - 26UU A - l J l - X _

N_ S H I E L D  FOR K_/R_

P_ S E C O N D  S C RE U S E N S O R T P / U _  26UU UHT A - l J 2 - P _

R_

S_ S H I E L D  FOR P_/U_ C H A S S I S  GND
T _

U_ S E C O N O  S C R E U  S E N S O R  RET T P / P -  26U U  BLK A - l J 2 - U _
V_ S H I E L D  FO R T_/X_ C H A S S I S  CND
U_

X_

Y _ S H I E L D  FOR U_ /AA C H A S S I S  CN O
BIN I/O : ONN I / 0 - J 4  RHP 50
F - R BIN UIRE L I S T SHEET 33 OF 39



P IN FUN CTIO N TYPE FROn TO

Z _

flfl
BB S H I E L D  FOR Z _ / D O C H A S S I S  CNO

CC

00

EE

FF

HH CFIBLE IN TERLOCK  OUT 2 6 UU fl-4 J 1 -M_

B I N  I / O  CONN I / 0 - J 4  RHP 50
F-R BIN UIRE LIST SHEET 34 OF 39



PIN F U N C T I O N TYPE FROM TO

1 XMIT + TP/2 26UU REO 1 /O-JG-1 A- 5J2-EE

2 XMIT- TP/1 26 UU BLK 1 /0-J6-2 fl-5J 2 -K K

3

H

5 fl/C BUS S H IE LO fl-5J2-HN I/O-JG-5

B

7

B RCV+ TP/9 26UIU UHT fl-5J2-HH I/O-JB-8

9 RCV- TP/8 2 6 UU BLK fl-5J2-MM I/0-J6-9

BI N I /O CONN I / 0 - J 5  D E - 9 S
F - R  BIN UI RE L I S T  SHEET 35 OF 39



PIN F U N C T I O N TYPE FROO TO

1 xniT* TP/2 26UU RED I/0-J5-1

2 XMIT- TP/1 2GUU BLK I/0-J5-2

3

4

5 M/C BUS S H I E L O I /0 -J 5- 5

6

7

B RCV + TP/9 26UU UHT I/0-J5-8

9 RCV- TP/8 26UU BLK I/0-J5-9

B I N  I / O  CONN I / 0 - J 6  D E - 9 S
F-R BIN WIRE LIST SHEET 36 OF 39



PIN F U N C T I O N TYPE F R O O TO

fl F O C U S  O R IV E UP CO NT RO L UHITE. #16 1 / 0 - P 2- C

8 C O B L E  INTERLOCK IN UHITE. #16 I /0 -P 2 - N N

C S 105 FOC DRV UP SU IT CH UHITE. #16 I /0 -P 2- 0

0 O P EX FOC DRV UP SU IT CH

E F O CU S OR IVE DOUN CO NT RO L UHITE. #16 I/ 0-P2-H

F

H S 105 FOC ORV DOUN S U IT CH UHITE. #16 I/0-P2-E

J O P E X  FOC DR V OOUN S U IT CH

K ROT DRIVE CU CO NT RO L UHITE, #16 I/O- PB -n

L

n S I 05 ROT DRV CU SU IT CH UHITE, #16 I/0-P2-K

N OP E X  ROT ORIVE CU S U IT CH

p ROT ORV CCU C O N T R O L UHITE. #16 I/0- P2 -S

R

s S 105 ROT ORV CCU SU IT CH UHITE. #16 I/0-P2-P

T O P E X  ROT DRV CCU SU IT CH

U

V

u NOTE: THIS JU MPER P L UG IS US ED FOR S 105 M A N U A L  CONTROl OF FRM

X

Y

2

flfl
8B

CC

00

EE

FF

HH

JJ

KK

LL

nn
NN C R BL E INTERLOCK OUT UHITE. #16 I / 0- P2 -B

BIN I/O CONN I / 0 - P 2  J HPR AMP 34
F-R BIN UIRE LIST SHEET 37 OF 39



PIN F U N C T I O N TYPE FROfl TO

R F O C U S  DRIV E UP C O N T RO L RED. *16 I/0-P2-0

B CRBL E INTERLOCK IN REO. *16 I / 0 - P 2 - N N

C S 105 FOC DRV UP SU IT CH

0 RPEX FOC DRV UP S U IT CH RED. #16 I / 0 - P 2- R

E F O CU S ORIV E D O UN CO NTROL REO. *16 I/0-P2-J

F

H S I 05 FOC DRV DOUN SU IT CH

J RPEX FOC DRV DOUN SU IT CH RED. #16 I /0-P2-E

K ROT DRIVE CU C O N T RO L RED. #16 I/0-P2-N

L

n S 105 ROT ORV CU SU ITCH

N RPEX ROT OR IVE CU SUITCH REO. #16 I /0-P2-K

p ROT DRV CCU C O N T R O L RED. #16 1 /0 -P2-T

R

s S 105 ROT DRV CCU SUITCH

T RPEX ROT ORV CCU SUITCH RED. #16 I/0-P2-P

U

V NOTE: THIS J U M P E R  PLUG IS USED FOR RPEX MRNUflL CONTROl . OF FRM

u

X

Y

z
RR

BB

CC

DD

EE

FF

HH

JJ

KK

LL

m m

NN CRBL E IN TERLOCK OUT REO. 8 1 6 1/0 -P2-B

B I N  I / O  C O N N  I / 0 - P 2  J M P R  R H P  3 4
F - R  BIN LI I RE L I S T  SHEET 38 OF 39



PIN F U N C T I O N TYPE FROtt TO

R F O CU S O R I V E  UP CO NT RO L REO. 1 18 I/0-P2-C

B CRBL E INTE RL OC K IN REO. «18 I / 0 - P 2 - N N

C S 105 FOC DR V UP S U IT CH RED. i 1 8 I / 0- P2 -0 I/0-P2-R

D R P EX FOC DRV UP S U IT CH RED. #18 I/0-P2-C

E F O CU S D R I V E  DO UN C O N T R O L RED. t 18 I/ 0- P 2 - H

F

H S I 05 FOC DR V OOUN S U IT CH REO. #18 I / 0- P2 -J I/0-P2-E

J R P EX FOC DRV OOUN S U IT CH RED/ #18 I /0 -P2-H

K ROT DRIV E CU CO NT RO L REO. #18 I / 0- P2 -M

L

n S 105 ROT DRV CU S U IT CH REO/ #18 I / 0- P2 -N I/0-P2-K

N RPEX ROT DR IVE CU S U IT CH RED/ #18 I /0 -P 2- n

p ROT ORV CC U C O N T R O L RED/ #18 I/0- P2 -S

R

s S 105 ROT DRV CCU S U IT CH RED, #18 I/0- P2 -T I/0-P2-P

T RPEX ROT DRV CCU S U I T C H RED/ #18 i /o-pa-s
U

V NOTE: T H IS J U hP ER PLUG PER n i T S  FRH CONTF OL BY BOTH THt SI 05

u AND THE RPEX SUITCHE S

X

Y

2

Rfl

BB

CC

00

EE

FF

HH

JJ

KK

LL

nn

NN CRBL E I N TE RL OC K OUT REO/ #16 I / 0 - P 2 - B

BIN I/O CONN I / 0 - P 2  JMPR RHP 34
F - R  BIN UI RE L I S T  SHEET 39 OF 39
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ROTATATION LIMIT SUITCH PACKAGE (2 SWITCHES)
NOT TO SCALE

HUB CAM HUB CAM 
PAIR #1 PAIR #2

LIMIT SWITCH ASSEMBLY
NOT TO SCALE

ACAD i ROTSV1

-  I
REV. DRAWN BY 1 APPRV'O BY DESCRIPTION

1

TYPICAL TWO SWITCH TRANDUCER 
__________ WITH RESOLVERS__________

NOT TO SCALE

NOTES I
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 S V IT C H  AND A C TIV A TE  
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 COUNTER 
CLOCKVISE LIMIT CLOCKVISE LIMIT COUNTER 

CLOCKVISE LIMIT
SVITCH
NUMBER

MICRO SVITCH  
#1

MICRO SVITCH  
#2

MICRO SVITCH  
#1

MICRO SVITCH  
#2

S102 DISPLAY 
<IN HEX) F500 700 F600 600

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ± -------

3 PLACE DECIMALS (.XXX): ±  -------

? PLACE OECIMALS (.XXI: ±  -------

1 PLACE DECIMALS (.XI: ±  -------

MATERIAL:

FINISH:

FOCUS/
ROTATIONI

B 
_ A
{ROTATION MICRON 
[R E S O L V E R /

LIMIT SWITCH 
A S S E M B L Y

SHEET , AC i
NUMBER 1 Ul'

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCORRO. NEW M EXICO 87801

ORAWN BY
A N D REATTA

DESICNED BY
k o s k i

APPROV ED BY

c 5500-7*0 Z3 «v.

d a t ea-as
DATE

7 - 83

A



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

ACAD i F0CSW1

REV. | DATE DRAWN BY [ APPRV D BY DESCRIPTION

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 ACTIV A TE  
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
NUMBER

MICRO SWITCH 
#1

MICRO SWITCH 
#3

MICRO SWITCH 
#2

MICRO SWITCH 
#4

S102 DISPLAY 
<IN HEX) 0700 0600 F500 F 600

NEXT ASSY USED ON

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES
TOLERANCES: ANGLES ±  --------

J PLACE DECIMALS I.XXX): ± --------

? PLACE DECIMALS (.XXI: ± —

I PLACE DECIMALS (.XI: ± —

MATERIAL:

FINISH:

"FOCUS/
I ROTATION

• FOCUS MICRON 
[ RESOLVER/  

L IMIT SWITCH 
ASSEMBLY

S H EE T
NUMBER I OF I

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY
SOCOHHO. Nf.W MEXICO 87801

ORAWN BY

ANDREATTA
DESIGNED BY

KCiSK I
APPROVED BY

DRAWING
NUMBER L S ^ O O I A O  5 0

DATE
6 - 8 9

O A T E

7 - 8 9


