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Appendix A

Sea Duct Sequencer
Program Generation and Sample Program

Sea Duct sequencer programs are written in a high level language designed
specifically for the Sea Duct. An example of a sequencer program is found in
this appendix. The specific commands are described in the electrical section
of this text. The commands may be put in a text file (source code) using
using a word processor in the non-document mode. The file is given a ".XAC"
extent and then assembled and linked using Syscon's H18 and L13. An example
of typical commands to the assembler and linker are given on the first page of
the following sequencer listing. The output listing is given a ".PRN" extent.
The output file (object code) may be loaded into RAM or EPROM for use in Sea
Duct. Details of the assembly / link procedure may be found in Appendix A and
in the Syscon Manual.

When read by the assemblier, each high level command is converted into a
string of sequencer Pseudo Program Codes (PPCs). Each high level command is
called a macro-instruction. During assembly, an "INCLUDE" file labeled
ISDEQ.XAC is added to the source file and is used to translate from the macros
to the PPCs. See line 45 of this example. Although the actual file listing
is inhibited in this example, a copy of the file is present at the end of the
listing. It is possible to use higher level macros to call other macros and
to create macro subroutines. Several examples of these may be found in the
file ISDSUB.XAC which is also included at the end of this appendix.
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DTIC TAB 0
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Distributien/

Availability Codes
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UCRO-13 1.36 PME

2
; SRi DUCT SEQUENCER PROGRAN

21011 Cruise # 127 SEPT 36
6 SEA DUCT DEPLOYNEIT - EUP
7

8 SUTTL 4OR1127 28 SEP 86

My ; REY. VERSIO11 31127 27 SEP 86
; PREY. VERSIO1 2M127 26 SEP 86

12 PREV. VSION 1111127 25 SEP 86
PREY. VSION 801126 23 SEP 86

i4 ?REV. VERSIO1 6B11126 18 SEP 86.5 PREV. VRSION 1310 126 08 SEP 86

17
18 ; .ERR
19
20 ; ICLUDE FILES REQUIRED:
21 !SDSEQ.1iC ; Sea Duct PPC acros
22 ISDDAT7.IAC ; Sea Duct Data series subroutine
23 ISDSUIM.C ; Sea Duct Sequencer acro subroutines
24
5 ; Nate: Radix is set to base 16 in ISDSEQ..AC -All paraeters passed :o
.6 the ucro calls (it. all paraeters) lust be REX (ie. 10D ao aiiowed)
27
28 *Battt i **tt **0**,attttttttt tattttttttttttt ttttttftltttttttttltatttltt~tt

29
30 Isseable using 118 SDDEEPn,xSDDEEPn/R/C

32 Link Using 18 /P:3000/D:3700,SDDEXPnSDDEEPn/1/I/E
33 for '.1. file. Use 331SIC MI to get *.CI* file.
J4

35 Link Using 419 /P:000/0:3700,SDDEEPn,SDDEEn/I/E
36 for ".COM" file. Use BURN to burn a prom.
37
I8 ; Fort is: I18 Source,:ielocatable/l/C
39 ClEF 80 lelocatablePrint file (then erase .37 file)
40 18 /P:Prog start addr/D:ata start addr,EelocatabLe,object/!prions
41 File eztents can be omitted. See Syscon Nanual for details.
42
43*tattttataa tttttttttttsttatt satttttttt atttatttttatttstat

44
45 C INCLUDI ISDSEQ.AC
46 C
47 C SEA DUCT SEQUENCE ?PC NACIOS
41 C
49 C ; ISDSEQ.UC 15 JUL 1986
50 C
51 C ; LE. TRY
52 C ;
53 C ; (Listing Supressed)
54 C .LIST

56 A.SLL ; Use for generation of object code only.
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MACRO-18 3.36 PAGE 1-1
49NI27 28 SEP 86

47 .XALL Use for generation of object code with source code
58 .LALL ; Use for generation of couplete 2acro text.
59
60 PAGE

I
I
I
I
I
I
I
I
m
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4ACRO-18 3.36 PAGE 1-2
4KN127 28 SEP 86

6162 ;tttta**ittttittt*S*tlt1t1 t *ttii tattt**iiiliataaaaaaaaait,g2aa

63
61 ; SEA DUCT PINGER CODES
65
66
67 , 0 Program Start, 8 Off the bottom
69 Z nd Transaiss. Test,
69

70 ; 1 Start Transaiss. Test, 9 OK to lift and 2ove to
71 Beginning Rotation, a new position
72 ; On Bottom,
73
74 2 End of Rotation A XYZ ?osition Errcr
75
76 , 3 Start of Insertion 3 Rotation Error
77
78 , 4 Insertion "OK C Tilt "OK"
79
80 5 Insertion "Bad" D Tilt "Bad"

32 ; 6 Start Core E
83
34 , 7 Start of Velocity F Ready to drop weight
35 , Measuerment Series
36

* PAttGE t aaaaatazkatttltasl tatt ttattttttslaatkaltaatztttzzt

38 PAGE

'i
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39
90 .a***t**taaa= SEA DUCT SEQUENCER ?SUEDO PROGRAM BEGINS HERE hta*** Iat*

91
92
93 ; While on deck we record individual system batteries. Time is

94 included to block the transuissometer beaa as a check.

95
96 00O0' START: INITC ;INITIALISE, CLEAR COUNTERS
97 0000' 4D + Da 4D1 ;Clear stacks, modes, PPCCNT, Counters
98
99 ADON ;A/D, TRANSMISSOMETER, RECORDER ON

100 0001' E031 + DW 0E031H ;A/D ON

101 TRON

102 0003' E041 + DW 0E041H ;Transiissometer ON

103 SDON

104 0005' E051 + DV 0E051H ;Sea Data Recorder ON

105
106 SEND 0 ;SEND PINGER CODE 3

107 0007' 3000 + DW (3000H + 0) ;Push Pinger Code on ASTK

108 0009' E024 + DW 0E024H ;Send Pinger Code (on ASTK)

109 CAMERA ;CHECK THE CAMERA
110 00B' EOCO + DW OEOCOH ;Take a Picture
Ill
112

i13 BAT 1 ;RECORD BAT',ERY 11 VOLTAGE

1i4 000D, E0i - DV (0E010 + 1) ;Pulse Main Battery Relay In

ii iAIT20 ; BAT. #1 ON FOR 20 SEC, OFF FOR 20 SEC.
Ii 000F' 60 DB 60 ;Go to Sequencer Subroutine

17 0010' 0409' DW W20

118 BAT 1
19 0312' E01l DW (0E010H + i) ;Pulse Main Battery Relay In

120 WAIT20
121 0014' 60 DB 60B ;Go to Sequencer Subroutine

122 3015' 0409' + DW W20

123
124
125 BAT 2 ;RECORD BATTERY 12 VOLTAGE

126 0017' E012 + DW (0E010H + 2) :Pulse Main Battery Relay #n

127 WAIT20 BAT. #2 ON FOR 20 SEC, OFF FOR 20 SEC.

128 0019' 60 + DB 60H ;Go to Sequencer Subroutine

129 001A' 0409' + DW W20

130 BAT 2

131 001C' E012 + D (0E0101 + 2) ;Pulse Main Battery Relay In

132 WAIT20

133 001E' 60 + OB 60H ;Go to Sequencer Subroutine

134 001F' 0409' + DW W20

135

136
137 BAT 3 ;RECORD BATTERY #3 VOLTAGE

138 0021' E013 + DO (0E010E + 3) ;Pulse Main Battery Relay In

I 139 VAIT20 BIT. #3 01 FOR 20 SEC, OFF FOR 20 SEC.

140 0023' 60 + DB 60H ;Go to Sequencer Subroutine
141 0024' 0409' + DV WO0

142 BAT 3

143 0026' 1013 + DV )010101 + 3) ;Puise Main Battery Relay n

I
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4K9!i 28 SEP 86

144 WAIT20

i4s 00 60 1s so+ DB 60H ;Go to Seuencer Subroutine

.46 3029' 0409' DW i20

147
148
149 BAT 1 ;TURN ON ALL YSTEM BATTERIES

150 0021' Eoll + DW 10E01d + 1) ;Pulse Main Battery Relay In

151 BAT2 -

152 002D' E012 + DI (O9010H + 21 ;Pulse Main Battery Relay In

153 BAT 3

154 002F' E013 + DW (OB010H + 3) ;Pulse Main Battery Relay In

155
156
157 CAMERA

15o 0031' SOCO .. DV OBOCOH ;Take a Picture

159
160 SEND I ;SEND CODE "1" TO SIGNAL TRANSMISSOYETER TEST;

161 0033' ..1 + DW (3000H + 1) ;Push Pinger Code on ASTK

162 003 E024 + DW 0E024H ;Send ?inger Code (on AST)
163 1,--"
16 ;WAIT FOR 2 MINUTES TO ALLOW FOR

.65 WAIT2M ; TRANSKISSOMETER CHECK
:66 3037' 60 DB 601 ;Go to Sequencer Subroutine

167 003a, 043F' +v W Wim

168
16 SEND 0 ;SEND PINGER CODE 0

170 003A' 3000 + DW (300BH + 0) ;Push ?inger Code on ASTK

.71 DO3C' E024 DW 0E024H ;Send Pinger Code (on ASTKI)

.ih

-73

175

176 ; At this point we launch the instrument. The bottom sense switch

177 ; is NOT enabled for 20 Min. in order not to false trigger during launch,

173 ; The transaissometer is tested after :he :0 2in. wait :o get a :lear water

179 , transmission sample.

.80
181
182 003E' DIVE: PUSH 1,0AH ;REST FOR 08 Min. DURING LAUNCH

i3 003E' 30 + DB 127H + 1) ;Push Data on ASTK

134 003F' OA + DB OAk
195 iAITF HIN

16 0040' a2 + DE 821 ;Wait for interval of gin on ASTK

'07
18 0041' TCHK1: SDOS

i89 0041' 3051 + DW 0E0513 ;Sea Data Recorder ON

i90 ADO

191 0043' E031 + DV 0E031K ;A/D ON

192 TRON

193 0045' 1041 + DW 01041H ;Transmissoneter ON

I5
195
196 0047' OBOT?: NOOP ;WAIT TILL WE ARE ON THE BOTTOM

197 0047' C4 + DB OCiB ;No Operation

198 BRIOT ONBOT
199 0048' E00 +D 010FO ;Branch if Bottom Sw to



MICRO-ia 3.36 PAGE 1-5
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200 004A' 004F °  + DW ONBOT ;Address
201 "6MP 0NEOT!

302 204C' 28 + DE 28H ;Ju2p To ?PC at
201 304D' 0047' + DW ONBOT? ;Address
234

205

207

208 ; We are on the bottoz. We send signal 1 and then see if we are level.
209
2:0
211 004F' ONBOT: SEND I ;SEND FINGER CODE 1
212 004F' 3001 J1 :3003H + 1) ;?ush Finger ,ode on ASTK
23 0051' E024 + DW OE024H ;Send Finger Code on ASTK)
214
215 ADON ;TURN ON A/D AND RECORD
216 0053' E031 DW OE031H ;AD ON
217 SDON
21 3055' S051 DW OE051H ;Sea Data Recorder :N
219 TRON
220 :057' E041 + W OE041H ;Transiissozeter ON
221
222 CAMERA ;TAKE A PICTURE
223 0059' EOCO Di OEOCOH ;Take a Picture
224 WAIT20 ;WAIT 20 SEC TO GET TILTS RECORDED
2 2053' 60 + DB 60H ;Go to Sequencer Subroutine

226 005C' 0409' +DI W20
227

1: 1E ,73:a CHKTLT ;CHECK TILTS SEND SIGNAL TO SURFACE !C=OK, D=3AD)

229 005E' E070 + DW OEO70 ;Check Roll, Pitch; Send Signal
230
231
232 ;SET COUNTER "A" FOR DEFAULT CONTINUATION t' ROTATE
233 ;IF SURFACE COMMAND IN NOT RECEIVED IN ' MIN.
234 SETCTA 0783, INSERT
235 0060' Al + DB OAIH
236 006i' 0078 + DW 2783 :Set Counter A iHex Seconds)
237 0063' 0084' OW INSERT Counter A Vector iWhen counL -

238
239
240 :WAIT FOR SURFACE SIGNAL
241 0065' RPLY1?: BRCMD1 INSERT ; CND "I' = GO TO :NSERT
242 0065' EOF8 D OEOFBH :Branch if XPONDR CMD. 1 Received to
243 0067' 0084' + Di INSERT ;Address
244 BRCMD2 LIFTI ; CMD "2' = GO TO B
245 0069' EOF9 + Di OEOF9H ;Branch if XPONDR CMD. 2 Received to
246 006B' 0070' + DW LIFTI ;Address
247 JUMP RPLYI?
248 0060' 28 + DB 28H ;Juip To ?PC at
249 0061' 0065' + DW RPLY1? ;Address
250
251
252 0070' LIFTi: INITC
253 0070' 4D + DB 4DH ;Clear stacks. sodes, PPCCNT, Counters
254 SEND 9 ;HERE WE LIFT THE SEA DUCT AID MOVE 70 A NEW POSITION
255 0071' 3009 + Di (30001 + 9) ;Push Pinger Code on ASTI
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256 D03' E024+ DW 2E324 ;Send Pinger Code on ASTK)
257 075, OFFBOT: NOOP
258 3075' C4 DI 3C40 ;No Operation
259 BEBOT OFFBOT
260 0161 SOF0 + DW OEOFOR ;Branch if 3ottom Sw to
61 0 0' 0075' + DW OFFBOT ;Address

262 SEND 8 ;SEND OFF 3OTTOR SIGNAL
263 007A' 3006 + OW (30008 + a) ;Push Pinger Code on ASTK
264 007C' E024 + )W OE024H ;Send ?inger Code on ASTK)
165 WAIT60
266 0073' 60 + N 603 ;Go to Sequencer Subroutine
267 007F' 042D' + DV W60
26a JUMP ONBOT? :GO "0 OBOT?
269 00 1 23 DB 28H ;Jump To ?PC at
270 0082' 0047' + DW 43307? ;Address
271

272
273

275

276 : We are ready to insert the flume. Signal '3" is sent to :he
277 ; surface. Then the insertion attempt is made. When the four insertion
273 ; sense switches are closed, Signal "3" is sent and insertion is stopped.

79 ; if insertion is not achieved within 5 Min., the 'insertion bad
:Z3 ;Sig. "5")* is sent. We then wait for a surface reply. Surface
231 couand "1 will continue the program and go to the "RUN1" roucine.
28 Surface command "2 will continue insertion.
283
234
235

206 0084' iNSERT: INITC ;INITIALIZE -JUST IM CASE
237 0343 4D DB 4DH ;Clear stacks, modes, 'P C:;:, c:uners
208
239 LIVRST
290 0085' ZODO DW OEODOR ;Reset the LDV
291
292 CrIERA
253 3087' EOCo 3W OEOCOR ;,axe a Picture
294 SEND 3 ;SEND SIGNAL '3" - START OF NSERT:C1
295 3039' 3003 + DV )3000H t 3) ;Push ?inger Code on ASIK
296 0088' E024 + DW OE0241 ;Send Finger Code on ASTKI
297
293 HYDRA ;START THE HYDRAULIC PUMP
299 001D' EOAS + DW OEOA&H ;Pulse Hydraulic Pump Relay
300 FLUNIN ;START TdE FLUKE INSERTION
301 008F' EOAC + DV OKOACH ;Insert Flume
302
303 SETCTA o1A45, IlBAD ;SET TIME OUT COUNTER FOR 7 MIN.
304 00 ' ki + DB OAIH
305 0092' OIA4 + DW OIA4H ;Set Counter A lHex Seconds)
306 0094' 000' + DW IMIAD Counter A Vector hen count
30 i

308 0096' IN?: BRIMS 1101 ;WAIT FOR INSERTION SWITCHES TO CLOSE
309 0096' EOt + DW OOEDN ;Branch if Flume inserted t:
310 0091' 009D' + DW i1OK ;Address
311 JUMP i? ,
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41NR127 28SEP86

312 001' 28 + B 28H ;Jump To ?PC at
313 009B' 0096' + Dv IN? ;Address

315 009D' INOK: CLRCTA ;CLEAR COUNTER A I316 309D' kO + OB OAOH •;Clear Counter A
317 FLUKIN ;STOP THE INSERTION
318 009E' SOAC + DW OEOACH :Insert Flume
319 HYDRA ;HYDRAULIC FUNP OFF
320 OOAO' EOAs DW OEOASH ;Puise Hydraulic Pump Relay321 SEND 4 ;SEND SIGNAL '4* (INSERTION OK)322 OOA2' 3004 + DV (3000 + 4) :Push Pinger Code on ASTK
323 OOA4' E024 DW OEO24d ;Send Finger Code ion ASTK
324 JUNP RUNl ;GO TO "RUN"
325 30A6' 28 DB 28H ;Jump To ?PC at
326 20A7' 0OC5' D1 luRl ;Address
327
329
3:9

330 Oo'N3BAD: FLUMIN ;STOP THE INSERTION
33W D OEOACH ;Insert Flume

332 BRINS :NOK+3 ;JUST IN CASE
333 OB' EOFi DV OEOFIH :Branch if Flume :zserted :o
334 OAD' 00ko' DW NOK+3 ;Address
335
36 HYDRA ;STP THE HYDRAULIC PUMP
33 .'OAF' EOiA8 :W EOASH -Pulse Hydraulic Pump RelayI33 SEND 5 ;SEND SIGNAL "5" :INSERTION BAD)
3J9. 1C31' 3005 Di i30O0H + 5) ;Push ?inger Code n ASK
3420 :33' 7244 DW :EO24H ;Send ?inger Code on ASTKI 342

:SET COUNTER 'A' 7CR DEFAULT CONTINUATION :7343 ;SURFACE COMMAND :S NOT RECEIVED ""ITN ; .
344 SETCTA 2.CH, RUNI
345 035' A: DB OAiH
346 30B6' 2:C DW 12CH ;Set :oun:er A Hex Seconds:
347 0038' OOC5' DW RUNI Counter A 'ector When count : D3)
348
349 ;WAIT FOR SURFACE SIGNAL
-50 20BA' RPLY3: 3RCMDl RUN! CMD "1' : TO RUNl
351 0OBS' EOPS :W OEOFSH ;Branch if XPONDR XND. i Received :3
352 OOBC' OOC5' DV RUll :Address
353 BRCMD2 INSERT ; :MD 2" = GO TO INSERT TO TRY AGAIN
354 OOBE' FOF9 D1 OEOF9H :Branch if XPONDR CMD. R Received .o
355 )OCO' 0084 DW :NSERT ;Address
356 JUMP RPLY2?3 7 O0C2' 18 +DB 28H ;jump To ?PC at

8 :3 'W RPLY3? :Address
359
360
361I 362 : biaaaaaaaaasasaaaaatasaa~aai~azaa~,

363
364 We are now ready to start the experiment.
365

367 OOCS' lUll: IIITC ;INITIALIZE|Ir



MACRO-18 3.36 PAGE 1-8
4KER127 28 SEP 86

368 00C5' 4D DB 4DH ;Clear stacks, modes, ?PCCNT. Counters

369 ADON ;A/D, TRANS, RECORDER ON
370 00C6' E031 + Di 3E0313 ;A/D ON
371 TRON
372 00CSr E041 + Di 3E1413 ;Transiissometer ON
373 SDON
374 MAI E051 + Di OEO51 ;Sea Data Recorder ON
375

376
377 WAITSM ;MEASURE ZERO VELOCITY FOR 5 MORE SIN.
378 O0CC' 60 + DB 60 ;Go to Sequencer Subroutine
379 00'CD 3448' + Dw VSH
330

381 CAMERA
382 DOCF' EOCO DV OEOCOH ;Take a ?icture

333
384 WPRLY ;TURN ON FLUME PUMP PaWER
385 3001' EOAE 3V IEOAEH ;Pulse iater ?ump ?ower eay
3S6

387 ?MPI M40E ;SET ?3MPl = OH 25%)

388 OOD3' 02 DB D2H ;Send Data On SAi oop 2
389 OOD' OOD9' D•i ..0000 ;Data List Address
390 00D6' 28 3B 28H :Jump To FP at
391 0007' OOES' Di ..3001 ;Address

392 IOD9' 23 50 43 21 ' .. 0000: .73 #PCI"1
393 :ODD' 50 31
394 )ODF' 30 34 30 43 3B 1433'
395 30E3' 20 D3
236 OOE4' FF + DB DONE
397 OE5' - .101: LOFF
398 OOES' DO 3 D0H SAIl loop 2 ?ower :f;
399 OE6' E061 +W :E3613 Set ?SMP: on 3PAGE = '11

I00 30E8' 40 3 3433
401
42 GOSU3 DATRUN :DO A DATA SERIES
403 OOE9' 3i * D 60H ;5o to Sequencer Surout:: e
404 OOEA' 0300' Di DATRUN

40! ;DATRUN SUB. RETURNS iiTE NO ^ANGE :. ,Y ....

406
407

409
2. ; This marks the end of the first velocity measurement ser:es.

411 The second run is started.
412

4i4
4:5 00EC' RUN2: 2NITC ;INITIALIZE

416 OOEC' D + D 4DB ;Clear stacks, 3cdes, ?PC:NT, Counters

4:7
418 PMPI 0733 ;SET ?UMP? 733 (45%)
419 OED' 02 + D3 OD23 ;Send Data On SAIl loop ;
420 OOEE' 0013' + ow ..0002 ;Data list Address

421 000' 2 +D281 :Juip To PC at
422 OFi' OOFF' + DV ..0003 ;Address

23 0013' 23 50 43 21 + ..0002: D "#PCPI'
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424 00F7' 50 31 +

425 00F9' 30 37 33 48 + 33 '7731'j 426 OOFD' 20 + DB ' I

'27 00FE' FF + D8 DONE
428 OOFF' + ..0003: L20FF
429 00FF' DO DB ODOR ;SAIL Loop 2 Power Off
430 0100' E061 + Dw OE061H ;Set PUMPI on GPAGE = NI
431 0102' 73 + DR 073H
432

L 433 GOSUB DATRUN ;DO A DATA SERIES
434 0103' 60 f DB 60H ;Go to Sequencer Subroutine
435 0104' 0300' + D1 DATRUN

6 136 ;;DATRUN SUB. RETURNS WITH NO CHANGE IN X,Y,Z ?OSITION
437
438

*439 ***t a***ltldiItk h**i l *****tt tktt t ah,,j~al atttalttkatatat,,att~ at

440
441 This marks the end of the second velocity measurement series.
442 The third run is started.
443

I444 .tlttstatttttttt*St ***stitttttsstIS stIttastx* ttaktaattsj*sszts

445
446 0106' RUN3: INITC ;INITIALIZE
447 0106' 4D DB 4DH ;Clear stacks, modes, PPCCNT, Counters
440

449 ?KP1 08DH ;SET ?UNPI 8DH (55%)
450 0107' 02 DB MR3 ;Send Data On SAIL Loop
451 0108' 010OD' + Di ..0004 ;Data List Address
452 010k' 28 +DR 28H ;Julp 7o PPC at
453 010B' 0119' t DW ..0005 ;Address
454 OlOD' 23 50 43 21 + ..0004: DB "PC!Pi
'5 0111' 50 31 +
; 456 0113' 30 38 44 48 + DR '08DH'
457 0117' 20 + OR 1 '

458 011s' F + DR 3ONE
459 0119' + ..0005: L2OFF
460 0119' 00 + DB ODOR ;SAIL loop 2 Power Off
461 0111' E061 + DW OE061H ;Set PUNPI on GPAGE z Ni
462 MI' aOD DR 08DB
463
464 GOSUB DATRUX ;DO A DATA SERIES
465 OI1D' 50 + DB 603 ;Go to Sequencer Subroutine
466 011E' 0300' + DW DATRUN
467 ;DATRUI SUB. RETURNS WiTH NO CHANGE IN XY,Z POSITION
468
069

471
472 ; This marks the end of the third velocity measurement series.
473 The fourth run is started.
474

476
477 0120' RU14: INITC ;INITIALIZE
478 0120' 4D + DR 4D ;Clear stacks, modes, PPCCIT, Counters
179
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480 PMP1 040H ;SET PUKP2 40H (25%)
481 0121' 02 + DO 02R ;Send Data On SAIL Loop 2
482 0122' 0127' + Dw ..0006 ;Data List Address
483 0124' 28 + D 28H ;Jump To PPC at
484 0125' 0133' + DV ..0007 ;Address
495 0127' 23 50 43 21 + ..0006: DB "PP"
486 012B' 50 31 +
487 012D' 30 34 30 48 + DB '040H'
488 0131' 20 + OR ' '

489 0132' pp + DB DONE
490 0133' + ..0007: L2OFF
491 0133' DO + Da0DOR ;SAIL Loop 2 Power Off
492 0134' E061 + D 0E0613 ;Set ?UMPI on ;PAGE = NI
493 0136' 40 + DB 040H
494 GOSUE DRUNY ;DO A DATA SERIES
495 0137' 60 + DB 60H ;Go to Sequencer Subroutine
496 0138' 0368' + DW DRUNY
497 ;DATRUN SUB. RETURNS WITH CHANGE IN Y POSITION
498
499
5 0 0 ;l lt i itt aitt t t t t t t it t ia a tttt t t ltt t lt t a lit kt l lt **t *,t lt A ati t tIl t tit 1

501
502 ; This marks the end of the last velocity measurement series.
503
504 ;tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt11tttt1ttt

505
506 INITC ;INITIALIZE
507 013A' 4D + D ION ;Clear stacks, modes, PPCCNT, Coun:ers
508 ?MPOFF ;TURN OFF BOTH ?UMPS
509 0131' D2 + D 0D2H ;Send Data On SAIL Loop 2
510 013C' 0141' + DW ..0008 ;Data List Address
511 013E' 28 + DB 28H ;Jump To ?PC at
512 013F' 0146' + DW ..0009 ;Address
513 0141' 23 50 43 58 + ..0008: D "PCX6
s: 0145' FF + OR DONE
515 0146' + ..0009: L2OFF
516 0146' DO + 3B ODO ;SAIL Loop 2 Power Off
517 0147' E060 + OW E060 ;Set PUXP1,2 on GPAGE = O0
518 PMPRLY ;TURN OFF PUMP POWER RELAY
519 0149' EK + DV OEOAEH ;?uise Water Puip Power Relay
520
521

523
524
525 PUSH 1, 0lEI ;AIT 30 MIN
526 0143' 30 + D (2FH + 1) ;Push Data on ASTK
527 014C' 11 + D OE
528 IAITF KIN
529 0140' 2 + D 82H ;Wait for interval of Kin on ASTK
530
531 CAMERA
532 0141' KOCO + DV OEOCOI ;Take a Picture
533
534 Velocity data series is now done. We are ready to take both cores.
535 ; 1
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536

537 SEND 6 ;SIGNAL START OF CORE

538 0150' 3006 + DW 3000H + 6) ;Push Pinger Code on ASTK
539 0152' E024 + DW 0E024H ;Send Pinger Code (on ASTI)
540
541 HYDRA ;START THE HYDRAULIC PUMP
542 0154' A8 + DW 0EOAH ;Pulse Hydraulic Pump Relay
543
544 SEDINS 1 ;START SEDIMENT 1 INSERT
545 0156' E0K + DW OEOAIH ;Insert Sediment Sampler #1
546 WAIT20
547 0158' 60 + DB 60H ;Go to Sequencer Subroutine
548 0159' 0409' + DW W20
549 WAIT30 ;WAIT 30 SEC
550 0151' 60 + DB 60H ;Go to Sequencer Subroutine
551 015C' 0413' + DW V30
552 SEDINS i ;STOP SEDIMENT 1 INSERT
553 015E' E011 + DW EOAIH ;insert Sediment Sampler #1
554
555 SEDURL 1 ;UNLATCH CLOSES THE CORE BOX AND TAKES A WATER SAMPLE
556 0160' EO3 + oW 0EOA3 ;Unlatch Sed. Sampler $i, Sample 320-i
557 WAIT30 ;WIT 30 TO LET HYDRAULIC PRES. BUILD
55S 0162' 60 t DB 60H ;Go to Sequencer Subroutine
559 0163' 041B' DW W30
560 SEDUIL 1 ;2nd UNLATCH TURNS OFF THE UNLATCH POWER
561 0165' OA3 DW 0EO3H ;Unlatch Sed. Sampler #I, Sample H20-1
562
563 SEDRET i ;START SEDIMENT 1 RETRACT
564 0167' 3O2 + DW 0EO2H ;Retract Sediment Sampler #1
565 WAIT20
566 0169' 60 + DB 60H ;Go to Sequencer Subroutine
567 0161' 0409' + DW W20
568 WAIT30 ;WAIT 30 SEC
569 016C' 60 + DB 60H ;Go to Sequencer Subroutine
570 016D' 0411' Di W30
571 SEDRET 1 ;STOP SEDIMENT 1 RETRACT
572 016F' 30A2 + DW 0EOA23 ;Retract Sediment Sampler #1
573
574
575
576 SEDINS 2 ;START SEDIMENT 2 INSERT
577 0171' E015 + DW 0EoA5H ;Insert Sediment Sampler #2
578 WAIT20
579 0173' 60 + OB 603 ;Go to Sequencer Subroutine
580 0174' 0409' + Dw W20
581 WAIT30 ;WAIT 30 SEC
582 0176' 60 + DB 603 ;Go to Sequencer Subroutine
583 0177' 0418' + DW V30
584 SEDINS 2 ;STOP SEDIMENT 2 INSERT
585 0179' OA5 + DV 03053 ;Insert Sediment Sampler 12
586
587 SEDUIL 2 ;UILATCH CLOSES THE CORE BOX AD TAKES A WATER SAMPLE
588 0171' j0k7 + DV 010073 ;Unlatch Sed. Sampler #2, Sample 120-2
589 VAIT30 ;WAIT 30 TO LET HYDRAULIC PRES. BUILD
590 017D' 60 + DB 603 ;Go to Sequencer Subroutine
591 017E' 04IB' + DV W30I
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592 SEDUIL 2 ;2nd UNLATCH TURNS OFF THE UNLATCH POWER
593 0180' EOA7 + DW EOA7H ;Unlatch Sed. Sampler #2, Sample H20-2
594
595 SEDRET 2 ;START SEDIMENT 2 RETRACT
596 0182' EOA6 + DW OEOA6H ;Retract Sediment Sampler 12
597 WAIT20
598 0184' 60 + DB 60H ;Go to Sequencer Subroutine
599 0185' 0409' + DW W20
600 WAIT30 ;WAIT 30 SEC
601 0187' 60 + Dl 60H ;Go to Sequencer Subroutine
602 0188' 041B' + DV 130

603 SEDRET 2 ;STOP SEDIMENT 2 RETRACT
604 0181' E016 + DW 0EOA6H ;Retract Sediient Sampler *2
605
606 HYDRA ;STOP THE HYDRAULIC PUMP
607 018C' EOA8 + DW 0EOA8H ;Pulse Hydraulic Pump Relay

608
609

611
612 ; Move X near to Xo.
613
614 HYDRA ;START THE HYDRAULIC PUMP
615 018E' EOA8 + DW 0EOA8H ;Pulse Hydraulic Pump Relay
616 0190' E091 DW 01091H ;MOVE X-

617 WAIT30
i1a 0192' 60 + Ds 60H :Go to Sequencer Subroutine

6*9 0193' 041B' + DV W30
620 WAIT10
621 0195' 60 + DB 60H ;Go to Sequencer Subrouti:e
622 0196' 0400' + DR W10
623 0198' E091 DW OE091H ;MOVE X-

524 HYDRA ;STOP THE HYDRAULIC PUMP
625 019A' EOAS + DW 0EOA8H ;Pulse Hydraulic Pump Relay
626
627 CAMERA
628 019C' EOCO + DV OEOCOH ;Take a Picture
629
630

631 We are ready to retract the flume. Signal '3" is sent :o : e

632 ; surface. Then the retraction attempt is made. When the flume retracted
633 , sense switch is closed, Signal '3' is sent and retraction is stopped.

634 If retraction is not achieved within 6 Min., the "retraction bad
635 (Sig. '5')' is sent. We then wait for a surface reply. CMD "I' will

636 ; direct the program to the 'FINI' routine; CMD'2' will continue retraction.
637
638
639
640 019E' RETRCT: INITC
641 0191' 4D + DB 4DR ;Clear stacks, modes, PPCCNT, Counters
642 SEND 3 ;SEND SIGNAL '3' -START OF RETRACTION
643 0191' 3003 + DV (30001 + 3) ;Push Pinger Code on ASTI

644 0111' 1024 + DW 010248 ;Send Pinger Code (on ASTI)
645 HYDRA ;START TIE HYDRAULIC PUMP

646 013' 1018 + DV 010183 ;Pulse Hydraulic Pump Relay
647 FLLIOUT ;RETRACT THE FLUB
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648 0115' EOAD + Di OE0ADH ;Retract Flume

649
650 SETCTA OlEOH, RETBAD ;SET TIME OUT COUNTER FOR 8 1I.
651 OlA7' kl +DE AIR
652 0118' 01E0 + DW DE00 ;Set Counter A I3ex Seconds)
653 O1AA' 01BF' + DW RETBAD Counter A Vector (When count
654
655 OlAC' RET?: BRRET RETOK
656 01AC' EOF2 + DW OEOF2H ;Branch if Flume Retracted to
657 01AE' 01B3' + DW RETOK ;Address
658 JUMP RET?
659 01B0' 28 DB 28H ;Jump To PPC at
660 0131' OIAC' Di RET? ;Address
661
662 01B3' RETOK: CLRCTA ;CLEAR THE TIME OUT COUNTER
663 01B3' AO + DB 0AOH ;Clear Counter A
664 FLUMOUT ;STOP THE RETRACTION
665 01B' EDAD + Di 0EOADH ;Retract Flume
666 HYDRA ;STOP THE HYDRAULIC PUMP
667 01B6, EOA8 + Di 0EOA8H ;Pulse Hydraulic Pump Relay
668 SEND 4 ;SEND SIGNAL "4" - RETRACTION OK
669 01B8' 3004 + DW (30003 + 4) ;Push Pinger Code on ASTK
670 O1BA' E024 + Di 0E024H ;Send ?inger Code (on ASTK
671 JUMP SETTLE
672 313C' 28 + DB 28H ;Jump To ?PC at
673 OlBD' 01DB' + Di SETTLE ;Address

1 674
675
676 313F' RETBAD: FLUMOUT ;STOP THE RETRACTION
677 013F' EOAD + Di 0EOADH ;Retract Flume
678 BRRET RETOK+3 ;JUST IN CASE
679 O1Ci' EOF2 + D OEOF2H ;Branch if Flume Retracted to
680 01C3' 0136' + DW RETOK+3 ;AddressIB
681
682 HYDRA ;STOP THE HYDRAULIC PUMP
683 01C5' E0AB + Di OEOASH ;Pulse Hydraulic Puip Relay
I64 SEND 5 ;SEND SIGNAL "5" (RETRACTION BAD)
685 01C7' 3005 + DW (3000H + 5) ;Push Finger Code on ASTK
686 01C9' E024 + Di 0E0243 ;Send Finger Code (on ASTKV
687
688 , ;SET COUNTER 'A' FOR DEFAULT CONTINUATION IF
689 ;SURFACE COMMAND IS NOT RECEIVED WITEIN 6 MIN.
690 SEICTA 0168H, SETTLE
691 01CB' Al D 0AH
692 01CC' 0168 + DV 01683 ;Set Counter A (Hex Seconds)
693 OlCE' O1DB' + DW SETTLE Counter A Vector (When count O00

1 694
695

696 ; ;WAIT FOR SURFACE SIGNAL
697 01DO' RPLY4?: BRCMD1 SETTLE ; CD "I' z GO SETTLE
698 01D0' EOF8 + Di 0EOFP8 ;Branch if XPONDR CMD. 1 Received to
699 01D2' 01DB' + Di SETTLE ;Address
700 BRCKD2 RETICT ; CMD '2' = GO TO RETRACT AGAIN
701 01D4' EOF9 + DV OEOF9H ;Branch if XPOEDR CMD. 2 Received to
702 O1D' 019E' + DV RETRCT ;Address
703 JUMP RPLY4?I
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704 01D8' 28 + CB 28H ;Jusp To PPC at
705 O1D9' 01DO' + D1 RPLY4? ;Address
706
707
708
709 ; ttatat t t*ttti* *tjttltt** *tttt t*ttta ttttit
710
711 At this point the flume is retracted. Now we will wait 3 min. for
712 ;the water to clear.
713
714 O10D' SETTLE: IIITC
715 0DB' 4D + B 04D ;Clear stacks, &odes, ?PCCXT, Counters
716 CAMERA ;TAKE A PICTURE
717 OIDC' EOCO + DW OEOCOR ;Take a Picture
7!8

719 WAIT59 ;WAIT FOR 1 MIN.
720 01DE' 60 + DE 601 ;Go to Sequencer Subroutine
721 01DF' 0424' + DW 59
722 CAMERA ;TAKE A PICTURE
723 O1EIV EOCO + Di OEOCOH ;Take a Picture
724
725 WAIT59 ;WAIT FOR 1 11.
726 01E' 60 + Do 601 ;Go to Sequencer Subroutine
727 01E4' 0424' + DW V59
728 CAMERA ;TAKE A PICTURE
729 OIE6' EOCO + DV IEOCOE ;Take a Picture
730

731 iAIT59 ;WAIT FOR I IIN.
732 OlEs' 60 + B 601 ;Go to Sequencer Subroutine
733 01E9' 0424' DW W59
734 CAMERA ;TAKE A PICTURE
735 23iE' EOCO + DW OEOCOH ;Take a Picture
736
737
738
739 ;,*- aa- a, aaata-aaaaaa-sa-aa--, atttaaaaittataat-aan-aaxt-aaiaaa
740
741 Here we return to the surface. Haul it up.
742
743
744 OlED' Fill: INITC ;INITIALIZE JUST IN CASE
745 O1ED' 4D + DB 0H ;Clear stacks, modes, PPCCNT, Counters
746 SEND F ;SEND SIGNAL IF" -HAUL IT UP
747 OlEE' 300F + DV (3000 + F) ;Push Pinger Code on ASTK
748 O1O' E024 + Di 010248 ;Send Pinger Code (on ASTK)
749
750
751 0112' GOHONE: lOOP
752 01F2' C4 + DB OC4H ;No Operation
753 ElIOT GOHOME
754 0113' W01O + DV 010FO ;Branch if Bottot Sw to
755 01FS' 01F2' + Di GOHONE ;Address
756
757
758 0117' MOVING: SEND 8 ;On the way up!
759 01F7' 3008 + DI(30001 + 8) ;Push Pinger Code on ASTI
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760 OIF9' E024 + Di OE024H ;Send Pinger Code Ion ASTK)
761

763
764

I765
766
767 0IE STOP: HOO? ;BID OF DIVE IDLE LOOP
768 1FB, C4 + DB 0C4H ;No Operation
769 JUMP STOP
770 O1FC' 28 T DE 280 ;Junp To ?PC at
771 O1FD' OlFB' + DW STOP ;Address
772
773
774
775
776 EN*************** l END OF SEQUENCER NAIR PROGRAM iattkk1,** a
771 778 PAGE

I
I
I
I
I
I
I
I
I
I
I
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779
780 ** t** ttiitk** titttaitl Sequencer Subroutines kt*atltt**i,,,aztt

781
782 81FF' CSEG
783 ORG (START + 0300H)
7a4
785 aatagt*t a t i*lttt**ttttttttttl*tttttt~ttttatttikt*tttatitiattt

786
787 C IICLUDE ISDDATI.MAC ;Include Sea Duct Data series subroutine
788 C ;
789 C ** t* kattt*t*aa* DATA SERIES SUBROUTINE *t** i* ittkiitatataaataaa**

?90 C ;
791 C ;ISDDAT?.XAC 19 SEP 86
792 C
793 C
794 C
795 0300' C DATRUI: WAIT60 ;TAKE DATA WITH FLUME PUMP ON FOR 25 1IN.
796 0300' 60 C+ DB 608 ;Go to Sequencer Subroutine

797 0301' 042D' C+ DV W60
719 C WIT59 ;2
799 0303' 60 C+ D8 60H ;Go to Sequencer Subroutine
800 0304' 0424' C+ DW 159
801 C CAMERA
802 0306' EOCO C+ DV OEOCOH ;Take a Picture
803 C ;
804 C WAIT60
805 0308' 60 C+ DB 60H ;Go to Sequencer Subroutine
806 0309' 042D' C+ DW W60
307 C WA1T59 ;4
808 0308' 60 C+ DB 60H ;Go to Sequencer Subroutine
009 030C' 0424' C+ DW W59
8io C CAMERA
311 030E' 9OCO C+ DW EOCOH ;Take a Picture
812 C
013 C WAIT60
814 0310' 60 C+ DB 60H ;Go to Sequencer Subroutine
815 0311' 042' C+ DW 160
816 C 111T59 ;6
317 0313' 60 C+ DB 608 ;Go to Sequencer Subroutine
818 0314' 0424' C+ DI W59
319 C CAMERA
820 0316' KOCO C+ Dw OEOCON ;Take a Picture
021 C
022 C WAIT60
823 0318' 60 C+ B 608 ;Go to Sequencer Subroutine
824 0319' 042' C+. DW 160
825 C WAIT59 ;8
826 0318' 60 C+ DS 60H ;Go to Sequencer Subroutine
827 031C' 0424' C+ DW 159
828 C CAMERA
129 031' EOCO C+ DI ONOCOR ;Take a Picture
830 C
831 C WIT60
832 0320' 60 C+ DI 601 ;Go to Sequencer Subroutine
833 0321' 0420D C+ D9 160
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834 C wIM!59 ;10

335 0323' 60 C+ GB 6OB ;Go to Sequencer Subroutine

8 336 0324' 0424' C+ DW W59
all C CAMERA

038 0336' EOCO C+ DW OEOCOH ;Take a Picture

8 839 C
840 C WAIT6O

841 0328' 60 C+ DB 60H ;Go to Sequencer Subroutine

842 0329' 042D' C+ DW W60

843 C WAIT59 ;12

844 032B' 60 C+ OB 60H ;Go to Sequencer Subroutine

845 032C' 0424' C+ Dw W59

846 C CMERI

847 032' EOCO C+ Dw OEOCOR ;:ake a Picture

848 C ;
849 C WAIT60
050 0330' 60 C+ D 05 ;Go to Sequencer Subroutine

851 0331' 042D' C+ DW W60

852 C WAIT59 ;14

053 0333' 60 C+ GB 60H ;Go to Sequencer Subroutine

IS4 324' 1424 C+ DV w59

855 C CAMERA

056 0336' BOCO C+ DW OEOCOB ;Take a Picture

857 C

858 C WAiT60
859 0338' 60 C+ D 60H ;Go to Sequencer Subroutine

860 0339' 042' C+ DI 1W6

861 C WAIT59 :16

862 0338' 60 C+ DB 601 ;Go to Sequencer Subroutine

863 033C' 0424' C+ D1 159

864 C CAMERA
865 0333' EGCO C+ DW OEOCOH ;Take a Picture

366 C

867 C WAeT60
868 0340' 60 C+ 03 60H ;Go to Sequencer Subroutine

869 0341' 042D' C+ DW W601 870 C 1ALT59;$
871 0343' 60 CH D 60B ;Go to Sequencer Subroutine

872 0344' 0424' C+ D1 159

873 C CAMERA

874 0346' EOCO C+ DW GEOCOK ;Take a Picture

875 C

376 C WA1T60

877 0348' 60 C+ DB 60B ;Go to Sequencer Subroutine

878 0349' 042D' C+ DI 160

879 C U1IT59 ;20d

180 034B' 60 C+ DB 60H ;Go to Sequencer Subroutine

881 034C' 0424' C+ DW 59

882 C CAMERA
883 0341' 10CO C+ DW EOCOH ;Take a Picture

l 884 C

885 C WAIT6O

886 0350' 60 C+ Ds 60! ;Go to Sequencer Subroutine

i 887 0351' 042D' C+ I 1160

888 C VAIT59 ;22s9 0353' 60 C+ D 601 ;Go to Sequencer Subroutine0
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890 0354' 0424' C+ DW W59
891 C CAMERA
a92 0356' 30CO C+ DW OEOCOH ;Take a Picture
893 C
a94 C WAIT60
895 0358' 60 C+ DB 60H ;Go to Sequencer Subroutine
896 0359' 042D' C+ ow W60
897 C WAIT59 ;24d min.
398 035B' 60 C+ DB 60H ;Go to Sequencer Subroutine
899 035C' 0424' C+ DW W59
900 C CAMERA
901 035E' EOCO C+ DW OUOCOR ;Take a Picture
902 C
903 C WAIT30 ;25 Min.
904 0360' 60 C+ DB 60H ;Go to Sequencer Subroutine
905 0361' 041B' C+ DW W30
906 C
i07 C SEND 7 ;SEND SIG. 7 END OF VELOCITY RUN
H08 0363' 3007 :t DW (3000H + 7) ;Push Pinger Code on ASTK
909 0365' E024 C+ DW OE0241H ;Send Pinger Code (on ASTI)
910 C
911 C RETURN
912 0367' 58 C+ DB 58H ;Return fro Sequencer Subroutine
913 C
914
915 taiatttaltttttataaatt att~tilltlaaattatltttitialatlit1,tzx tz

916
917
918 0368' DRUNY: WAIT60
919 0368' 60 + DB 60H ;Go to Sequencer Subroutine
920 0369' 042D' + DW W60
91 VAIT59
922 036B' 60 + DB 60H ;Go to Sequencer Subroutine
923 036C, 0424' + Dw W59
924 CAMERA
925 036E' EOCO + Dv 09OCOR ;Take a Picture
926 ;2
927 WAIT60
928 0370' 60 + DB 60H ;Go to Sequencer Subroutine
929 0371' 042D' + DW W60
930 WAIT59
931 0373' 60 + D1 601 ;So to Sequencer Subroutine
932 0374' 0424' + DW 159
933 CAMERA
934 0376' KOCO + DW EOCOH ;Take a Picture
935 ;4
936 WAIT60
937 0378' 60 + DB 601 ;Go to Sequencer Subroutine
938 0373' 0420' + D 60
939 WAIT59
940 0371' 60 + DB 601 ;Go to Sequencer Subroutine
941 037C' 0424' + Di 159
942 CHAMER
943 0371' SOCO + DI OEOCQH ;Take a Picture
944 ;6

945 1I?60
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1 946 0380' 60 + DB 601 ;Go to Sequencer Subroutine

947 0381' 042D' + D 160

94a 1AIT59

949 0383' 60 + DB 60H ;Go "o Sequencer Subroutine

950 0384' 0424' + D 159

951 CAMERA

952 0386' EOCO + D OEOCOH ;Take a Picture
953 ;
954 HYDRA ;MOVE TO Y ZERO

955 0388' EA8 + D 0EOAH ;Pulse Hydraulic Puzp Relay

I 956 0381' E093 D 0E0931

957 VAIT20

958 038C' 60 + DB 60H ;Go to Sequencer Subroutine

I 959 038D' 0409' + D 120

960 038F' E093 Dl 0E093
961 HYDRA

962 0391' 0A + D NOAW ;hlse Hydraulic Pusp Relay

963
964 IAIT60

965 0393' 60 + D 60H ;Go to Sequencer Subroutine

966 0394' 042D' + D 160

967 WAkT59

968 0396' 60 + Da 60 ;Go to Sequencer Subroutine

I 969 0397' 0424' + CB W59

970 CAMERA

971 0399' EOCO +D OE0COH ;Take a Picture

972
972 1AIT60
974 393' 60 + DI606 ;Go to Sequencer Subroutine

975 039C' 042D' + DW 160

976 VAIT59
977 039E' 60 0 3608 ;Go to Sequencer Subroutine

978 039F' 0424' + )v 159

1 979 CAMERA

980 03A1' OCO + N1 OEOCOH ;Take a Picture

981 ;4

982 1kIT60

983 03k3' 60 + B 60 ;Go to Sequencer Subroutine

984 034' 042D' + BY 160

g85 WAIT59

986 03A6' 60 + D 60 ;Go to Sequencer Subroutine

987 037' 0424' + D W59

988 CAMERA
989 03A9' EOCO + BY OEOCOH ;Take a Picture

990 ;6

991 WAIT60
992 03k' 60 + D 601 ;Go to Sequencer Subroutine

993 03AC' 042D' + D W60

994 VIIT59
995 03k1' 60 + 0B 60 ;Go to Sequencer Subroutine

996 0311' 0424' + D 159
997
998 031' EOCO + D OEOCOH ;Take a Picture

999 ;8
o00 HYDRA ;MOVE TO Y3

1001 0383' BOAI + DV 01013 ;Pulse Hydraulic Pump RelayI
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1002 03B5' E092 Dv 0E092H
1003 AIT20
1.004 03B7' 60 + 60H :Go to Sequencer Subroutine

1005 03B8' 0409' + DW 120

1006 0331' E092 D OE092H

1007 HYDRA
1008 033C' EB + 0 OEOAMH ;Pulse Hydraulic Puip Relay

1009
1010 WKAT60
1011 03BE' 60 + Do 60H ;Go to Sequencer Subroutine

1012 03BF' 042D' + DV V60

013 WAIT59

1014 03C1' 60 + 3B 60H :Go to Sequencer Subroutine

115 03C2' 0424' + DW 59

1016 CAMERA

1017 03C4' EOCO + oW OEOCOH ;Take a Picture

1018 ;2

1019 WAIT60

1020 03C6' 60 + 3 603 Go to Sequencer Subroutine

1021 03C7' 042D' + OW W60

122 1A1T59

1023 03C9' 60 + 3B 60H ;Go to Sequencer Subroutine

024 03CA' 0424' DW W59
1025 CAMERA
1026 33CC' 

;C DW IEOCO3 ;Take a Picture

1027 ;4

1023 WAIT60

029 63CE 60 3 60H ;Go to Sequencer Subrout::e

1030 3C"' 0420' + 31 W60

1031 WAIT59

1032 03D1' 60 +3 60B ;Go to Sequencer Subroutine

1033 0302' 0424' + DW 59

"34 CAMERA1035 0301 EOCv DW 3E0Cos ;Take a Picture

.036 :6
1037 AIT60

1033 0306' 60 B 60H ;Go to Sequencer Subroutine

1039 0307' 042D' + W1W60
1040 WA1T59

1341 0309' 60 + 33 601 ;Go to Sequencer Subroutine

1042 030k' 04214' + 3W 59
1043 CAMERA

1044 030C' ECCO + DW EOCOB ;Take a Picture

1045 :8
1046
1047 RETURI
1048 203' 53DB 58H ;Return fros Sequencer Subroutine
1049
1050

1051
1052 PAG

,rowlll, dIm---,Amllllllllll IIIl | l l mr
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i I 0 5 5 ; ' ' ' " S E Q U E N C E R M A C R O S U B R O U T I N E S * * * * . . , , , i , * , * ,
I 056

1057 03OF' CSEG
105a ORG START + 0400H)
1059
1060 C INCLUDE ISDSUB.MAC ;Include Sea Duct lacro Subroutines
1061 Cm 062 C .ataatast**a ¢ t**t***t*****la****tkkt , lasakaxai#tjkaaitistaa,*i,,t

1263 C
1064 C SEQUENCER MACRO SUBROUT:NES
1255
:266 SUBTTL ISDSUB 15 JUl 86
1067

.06a This file must be included at the end of a Sequencer lacro ?roqram
i069 C Use 'INCLUDE ISDSU.MAC'17
1573 3400' C ISEG Change to Code Segment
i374
1075 Noze: W1 -W60 alloy for the :all and return tiles.
:076 je. WiO 4s set for 3 sec.

i078 400' lWO: SETCTC :008, S,5 Wait for il Sec.
.079 2480' :1 j :2 x:
1i00 040i' :C03 ^.6 008 :Set bounter C :ex Secondsj
1a1 2403' 2408' C I +5 ounter C V'eItr ihen :ouot :CC:;
m081C JMF S-i
1:31 2405' ;a CT IH ;:Jump 7o ?PC at

i284 0406' 0405' I 3-1 :Address
RETURN

06 3408' 58 :3 :epur: from Sequencer Subrout::e
.087

i089 0409' 120: SETCTC 2012, 3+5 ;Wait for :0 Sec.
10390 0409' C: 3 B CiH
1091 240A' 0012 3, 1 2012 ;Set Counter C RBex Seconds,

1092 40C, ,41 V -"p Counter : Vector When tortI093 C UP $-1
1094 040K' 28 C* D 281 ;Jump To ?PC at
1:95 040F 040E' C+ 3'I -i ;Address
1096 CRETURN
1097 0411' 58 C+ 3358B :Return from Sequencer Subroutine
1098 C
1099 C

1100 0412' C V29: SETCTC 0013, 5+5 ;Wait for 29 Sec.
U101 42' Cl C+ D8 oC!a
1102 0413' 0013 C+ ow 1013 ;Set Counter C (lex Seconds)
1103 0415' 0411, C+ DW S+5 Counter C Vector When count 00W0
1104 C JUM S-1
1105 0417' 28 C+ O8 28H ;Jump To ?PC at
1106 0418' 0417' C+ Dw -i :Address
1107 C RETRIN

!r



MACRO-I 3.36 PAGE 1-22

ISDSUB 15 JUL a6

i11 Oa L' 5 C+ DB 58H ;Return from Sequencer Subroutine

i109 C
110 C ;
ili 041B' C W30: SETCTC OcIC, S+5 ;Wait for 30 Sec.

1112 :41' C C+ DB OC

1113 041C' oQiC C+ DW 001C ;Set Counter C Hex Seconds)

1114 341E' 1423' C+ DM $+5 Counter C Vector When coun: 4w

1115 C JUMP S-i

1116 2422' 28 C+ Da 28H ;:ump To ?PC at

1117 0421' 0420' C+ DW S-I ;Address

1118 C RETURN

1119 0423' 59 C+ Da 58H ;Return from Sequencer Subroutine

A32 C

1122 0424' C W59: SETCTC 0039, $+5 :Wait for 59 Sec.
1:23 0424' Ci C+ DI OCII
1124 425' 0039 C+ DV :039 ;Set Counter C Hex Seconds,
i125 0427' 342C' C+ DV S+5 Counter C Vector ohen coun:

1- JUMP $-I

U27 3429' 28 C+ 3 IsH ;JuUp T ??C at

1128 042A' 0429' C+ DW 3-i ;Address

:129 C RETURN
.. 30 342C' 58 C+ RT 58 :Return from Sequencer Su'rout.e

:132 C

.33 0420' ,- W60: SETCTC 003A, 3+5 :Wait for 60 Sec.
1134 3420' C C+ 33 OC:
i.35 342E' C:3A C+ IV 303A :Set Counter iHex Seconds.

:136 0430' 0435' C+ IW $+5 :ounter ^ Vector When :u:t:

:.-37 JUMP S-i

1138 3432' 28 +B 8T ??C at

139 0433' 0432' C+ DR U-i ;RNdress
1140 C RETURN

... 0435' 58 C+ 39 58H :Return 4:oa Sequencer 3,zro,::ne

1143 C

1144
1145 0436' C iM: SETCTC 303k, S+5 Vait for 1 MIN.

1146 3436' CI C+ 33 3C13

1147 3437' 0031 C+ 3W 3A ;Set Counter C ex Secons.

1148 0439' 043E, C+ 3+5 :ounter : Vector iwen :cunt

1149 C JUMP $ 3

i150 0433' 28 C+ DB 28 ;Jump To ?PC at

:151 043C' 2433' C+ D S-I ;Address
i152 C RETURN

1153 043E' 58 C+ DB 581 ;Return from Sequencer Subroutine

1154
1155
1156 043y' C W2M: SZTCC 0076, $+5 :Wai: for 2 MIN.

1157 043F' CI C+ DB OCIh

11.58 0440' 0076 Ct DW 0076 ;Set Counter C Bex Secondsj

i159 0442' 0447' C+ Dw 5+5 Counter C Vector 1lben count

1160 C JUMP $-I

1161 0444' 21 C+ 3 28H ;Juip To PPC at

1162 0445' 0444' t+ DV $-i ;Address

1163 C RETURN



MICRO-18 3.36 PAGE 1-23
ISDSUB 15 JUL 86

1164 0447' 58 C+ DB 58H ;Return froa Sequencer Subroutine

I ~ ~166c ;

1167 0448, c W 5: SETCTC 012k, $+5 ;Wait for 5 MIN.
1168 0448' C1 C+ 03 OCIA

j 1169 049' 012A C+ DW 012k ;Set Counter C (Rex Seconds)J1170 044B' 0450' C+ Di 5+5 Counter C Vector Mihen count 0000)
1171 C JUMP $-I
1172 044D' 28 C+ DB Aga ;Juip To PPC at
1173 044E' 044D' C+ DW $-I ;Address
1174 C RETURN
1175 0450' 58 C+ DB 58H ;Return from Sequencer Subroutine
1176 C
.1177 C
1178 0451' C 7N: SETCTC 01A2, $+5 ;Wait for 7 XIN.
1179 0451' Cl C+ DE OCIE
1180 0452' OIA2 C+ Di 01A2 ;Set Counter C (Hex Seconds)
1181 0454' 0459' C+ DW $+5 Counter C Vector jihen count = 50
1I32 C JUMP S-i
:183 0456 28 C+ 0828 ;Juip To ?PC at
:184 0457' 0456' C+ DI -i ;Address
1185 C RETURN
106 0459' 58 C+ 0B 581 ;Return from Sequencer Subroutine
187 C
118o C
1189C1190 C ;J''''*'END OF SUBROUTINE INCLUDE M!E - ISDSUB ***,,*. ,,~,

I1191 C ;

193 C
1194 C
:195

:197
198 *aa**a**aaa*aa*aa***** END OF SEQUENCER ?SUEDO ?ROGRAM , tt**a* aataak

1199
i200 END

I
I

I
U
I

. . ..... .. ... ..I oA m im ummn



MACRO-la 3.36 PAGE S
ISDSUB 15 JUL 86

MACROS:
ADOFF ADON 3AT 3RBOT BRCMD1 3RCMD2 3RCMD3 ElIIS
ERRET CAMERA CHKTLT CLRABC CLRCTA CLRCTB CLRCTC FLUMIN
FLUMOU GOSUB HYDRA INCX I]CY INCZ INITC IlITS
j~uMP L&OFF L20S L2SEND LDVRST NOOP ?ING 2MP1
?MP2 ?MPOFF WMILY POP PUSH RETURN ROTCCW ROTCV
ROTHDG ROTRTN SDOFF SDON SEDINS SEDRET SEDUNL SEND
SETCTA SETCTB SETCTC SPMPO SPMP1 SPMP2 TROFl TRON
VAIT10 WAITlM WAIT20 WlIT29 WIIT21 WAIT30 WAIT59 WAIT5M
IIT60 IAIT7M VAITF 'JAITT XYZO ZEROX ZEROY ZEROZ

SYMBOLS:
..0000 00D9' . .0001 00E5' . .0002 0013' . .0003 00FF'

.0 101O' -0005 1119' -1.006 0117' -.007 1313'
..0008 0141' . .0009 0146' A 000k 3 0003
C 0OOC D 0000 DATRUN 0300' DAYS 0001
DIVE 003E' DONE 00FF DRUNY 0368' H OO0E
F 0001 FluI 01ED' GOHOME O1F2' HOURS 0002
H15 3002 is? 0096' INEAD 00A9' 1101 009D'
INSERT 3024' LIFTi 0070' MIN 0003 MOVING 01F7'
OFFBOT 0075' ONBOT 004F' ClBaT? 0047' RET? 01AC'
RETBAD 0111' ZETOX01 33'l RETRCT 019E' RPLY1? 0065'
RPLY3? OOBA' RPLY4? 0100' lUll O0C5' RU12 0OEC'
RUN3 0106' RUN4 0120' SEC 0004 SETTLE 01DB'
START 0000' STOP 3111' TCH11 0041' TLTIN 005E'
110 0400' AiM 0436' W20 0409' 829 0412'
i2m 0431' 130 34!B' 159 0424' 'd5M 0448'
V60 0420' W7M 0451'

!A0 7ATAL ERROR(S)



..0000 389 392#

]..0001 391 397#

..0002 420 423#

..0003 422 428*

..0004 451 454#

..0005 453 459#
,.0006 482 485#
,..0007 484 490#

..0008 510 513#

..3009 512 515
A 54#
ADOFF 54#
ADON 54# 99 190 215 369
B 54*

BAT 54# 113 118 125 130 137 142 149 151 153
8RBOT 54# 198 259 753
BRCDI 54 241 350 697
3RCMD2 54# 244 353 700
BRCD3 54#
BRINS 54# 308 332
3RRET 54 655 678
c 54#
CAMERA 54# 109 157 222 292 381 531 627 716 722 728 734

801 810 819 828 837 846 855 864 873 882 891 900
924 933 942 951 970 979 988 957 1016 1025 1034 1043

CRKTLT 54# 228
.ZRABC 54#
CLRCTA 54# 315 662
CLACTB 54#
CLRCTC 54#
D 54#
DATRUN 404 435 466 795#
DAYS 54# 186 529
DIVE 182#
DOME 54# 396 427 458 489 514
DRUIY 496 918#
8 54#
F 54# 747 747 747
FI 744#
FLUNIN 54# 300 317 330
FLUNOU 54# 647 664 676
GOHOKE 751# 755
GOSUB 541 116 121 128 133 140 145 166 25 266 378 402

433 464 494 547 550 558 566 569 579 582 590 598
601 618 621 720 726 732 796 799 805 800 814 817
823 826 832 a35 841 844 a5 853 859 862 868 S71
877 880 886 889 895 898 904 919 922 928 931 937
940 946 949 958 965 968 974 977 983 986 992 995

I
!I



*mpg

1004 1011 1014 1020 1023 1029 1032 1038 1041
HOURS 54# 186 529
HIS 541 54
HYDRA 54# 298 319 336 541 606 614 624 645 666 682 954

961 1000 1007
IN? 3081 313
ISAD 306 3301
INCX 541
INCY 541
IRcz 54#
INITC 54# 96 152 286 367 415 446 477 506 640 714 744
INITS 54#
iXOK 310 315# 334

INSERT 237 243 286 355

JUMP 54# 201 247 268 311 324 356 390 421 452 483 11
658 671 703 769 1082 1093 1104 1115 1126 1137 1149 U60

1171 1182
IM2OFF 54# 397 428 459 490 515
L201 54#
L2SEID 50# 388 419 450 4a1 509
LDVRST 54# 21589
LITI 246 252#
mIx 54# 186 186 186 186 529 529 529 529
MOVING 7581
lOOP 54# 196 257 751 767
OFFBOT 2571 261
OEBOT 200 211#
01BOT? 1961 203 270
?MNG 541 108 i62 171 213 256 264 296 323 340 539 644

670 686 748 760 909
?MPi 541 387 418 449 480
?MP2 54#
?MPOFF 541 508
PMPRLY 541 384 518
?OP 541
PUSH 54# 182 525
RET? 655# 660
RETBAD 653 676#
RETOK 657 662# 680
RETRCT 640# 702
RETURN 541 911 1047 1085 1096 1:07 1113 1129 1140 1152 1163 1174

1185

ROTCCV 54#
ROTCW 54#
ROTHDG 54#
ROTITI 54#
RPLTI? 241# 249
RPLY3? 3501 358
IPLY4? 697# 705



I\

RUXI 326 347 352 367#
RUN2 4151
RUN3 446#
RUN4 477#
SDOFF 54#

- SDON 54# 103 188 217 373
SEC 54#
SEDINS 54# 544 552 576 584
SEDRET 54# 563 571 595 603
SEDUIL 54# 555 560 587 592
SEND 54# 106 160 169 211 254 262 294 321 338 537 642

668 684 746 758 907
SETCTA 54# 234 303 344 650 690
SETCTB 54#
SETCTC 54# 1078 1089 1100 1111 1122 1133 1145 1156 1167 1178
SETTLE 673 693 699 714#
SPNPO 54# 517
SPNP1 54 399 430 461 492
SPMF2 541
START 96# 783 1058
STOP 767# 771
TCHKI 1881
TLTIN 228#
TROFF 54#
TRON 54# 101 192 219 371
ilO 622 1078#
Wil 1145#
I20 117 122 129 134 141 146 226 548 567 580 599 35s

1005 1089#
W29 1100#
W2 167 11561
W30 551 559 570 583 591 602 619 905 MA
W59 721 727 733 800 809 818 827 836 845 854 863 372

881 890 899 923 932 941 950 969 973 987 996 1015
1024 1033 1042 1122#

WSM 379 11671
W60 267 797 806 815 824 833 842 851 360 369 878 887

896 920 929 938 94 366 975 984 993 10I2 1021 1030
1039 11331

W7M 1178#
WAITlO 54# 620
WAITIM 54

WAIT2o 54# 115 120 127 132 139 144 224 546 565 578 597
957 1003

WA1T29 541
WAIT2M 54# 165
WAIT30 541 549 557 568 581 589 600 617 903
WAIT59 54 719 725 731 798 807 816 825 834 843 852 861

870 879 888 897 921 930 939 948 967 976 985 994



1013 1022 1031 1040
IAIT5N 54# 377
WAI60 54# 265 795 804 813 822 831 M4 849 858 W6 876i

885 894 918 927 936 945 964 973 982 991 1010 1U19
1028 1037

W117 54#
VIITF 54# 185 528
HAITT 541
XYZO 54#
MEox 54#
AlERoy 54O
ZEROZ 54#



SEA DUCT SEQUENCER PPC MACROS

; ISDSEQIAC 15 JUL 1986

; i. E. TERRY

i (Listing Supressed)
.XLIST

PREVIOUS VERS. 16 JUN 1986
PREVIOUS VERS. 26 MAR 1986

; PREVIOUS VERS. 25 MAR 1986
* PREVIOUS VERS. 11 DEC 1985I PREVIOUS VERS. 31 NOV 1985

Earlier versions exist.

;It** USED ONLY FOR ASSEMBLY OF SEQUENCER PSUEDO PROGRAM CODES *t-

I * USE "INCLUDE ISDSEQ.MAC- :N SEQUENCER SOURCE

tixaxasta BASIC FVNCTIONS

JUMP MACRO P1
DB SH ;Juip To ?PC at
DW P1 ;Address

ENDM

FUSH MACRO P0,P1a,2,P3,?4
DQ 3 2F+ P0) ;Push Data on ASTK

ELSE
F P0 EQ 2

3 D P

OE P2
ELSE

iIF ?0 g 3
DE ?I
OB ?2
01 P3

I ELSE
IF ?O EQ 4

OB P2

DB ?

E E Di FQ PUSH PARAMETER ERROR "im * .... I t!1:t.tt1tt1!tt



ENDIF
ENDIF

ENDIF
ENDIF

ENDN

?OP MACRO ?0
DB (3FH + P0) ;Pop data from ASTK

IF (PO GT 4) OR (PO LT 1)
DB FQ ;t**** POP ?ARAMETER ERROR ..R.*at...! .!!f....

ENDIF

INITS MACRO
D3 4CH ;Clear stacks, modes, ?PCCNT

ENDM

INITC MACRO
DB 4DH ;Clear stacks, modes, ?PCCXT, Counters

ENDK

CLRABC MACRO
DB 4EH ;Clear Counters A, B, C

ENDM

RETURN MACRO
DB 58H ;Return from Sequencer Subroutine

ENDK

GOSUB MACRO PI
DB 60B ;Go to Sequencer Subroutine
DW P1

EIDK

NOOP MACRO
DB OC4H ;No Operation

ENDK

aaajatsaa RTC Macros tt atttatt tt~taa

DAYS EQU 01
HIS E:u 02
HOURS EQ7 HiS
KIN EQU 03
SEC EQU 04

AITT MACRO PI



I\

i DB 70H ;Wait Till Days = ASTK
ELSEI IF ?1 EQ HOURS

D3 71H ;Wait Till Hours = ASTI
ELSE
iF ?I EQ III! DB 72H ;fait Til! in = ASTK
ELSE
IF P1 EQ SECI DB 73R ;Wait Till Sec = ASTK
ELSE

DR OFQ ;=" WAIT TILL ERROR .."!..............

ENDIF
EYDIF

ENDIF
ENDIF
ENDM

WAITF MACRO P1
iF P1 EQ DAYS

3B 830 ;Wait for interval of Days on ASTI
ELSE

:F K1 EQ HOURS
D3 313 ;Wait for interval of Hours on ASTK

ELSE
IF ?I EQ MIN

DB 82H ;Wait for interval of Min on ASTK
ELSE

DB OFQ ;A** WAIT TILL ERROR W i'''

ENDIF

ExDiF
ENDN

3 aiataaaa. at,, Sequencer Counter Macros Sialaitti

N** Note: see INITC (PPC = 4D)

CLRABC (PPC x 4E) above for otter clear counter instructions.

CLRCTA XACRO0
DRAO DB 0AH ;Clear Counter A

ENDM

I CLRCTI MACRO
DB OBOH ;Clear Counter 3

ENDK

CLRCTC MACRO
i DB OCOR ;Clear Counter C

I



SETCTA MACRO P0, P1
DR OA1H
01 PO ;Set Counter A (Hex Seconds)
Di P1 Counter A Vector (When count 0000)

SICK

SHTS MACRO PO, P1

Di P0 ;Set Counter I (Hex Seconds)
Di ?l Counter B Vector (When count 0000)

SETC'IC MACRO ?0, ?1
DB OCIH
Di P0 ;Set Counter C (Hex Seconds)
DW ?1 Counter C Vector (When count 0000)

SICK

*aaaaatsaa,1aaaataaaSAIL Loop # 2 Macrositat*taattaa, ait

L2OFF MACRO
DB ODOR ;SAI'a Loop 2 Power Off

RIDE

L201 MACRO
DB 00lH ;SAIL Loop 2 Pover On

,2SEND MACRO P0
DB ODNE ;Send Data On SAIL Loop 2
DV P0 ;Data List Address

EIDE

t-it** t*att'W* EXTENDED SEQUENCER FUNCTIONS ( SO PREFIX) ta itaaaa

BAT MICRO P0
IF MP iQ 1)0OR (P0 Eq 2) 01 (P0 EQ 3)

Di (0HQ1OR + P0) ;Pulse Main Battery Relay tn
ELSE

DV OFFFQ B*tattery Relay ErrortaHnH1H!f!I
SIDIF



ENDN

I ADOFF MICRO
DW OE031H WAD ONF

E1DM

ADOFN MACRO
ow OE040H ;ra/D isoiee OFNI REMN

7ROFF MACROIDV OEO4OH ;Transiuissoaeter ONF

"NDN

I TOFF MACRO
DI OE050H ;SeaDatssoRetorer OF3 ENDM

500FF MICRO

ow OE051H ;Sea Data Recorder ON

I~D
S?MPO MICRO

HRMDw OED60H ;Set ?UMPL,2 on OPAGE 0

SPIPI MICRO 3i
Di OE0611 ;Set ?UM~i on GPAGE Ml

DB Ni

ENOK

CHKTLT MACRO3DI 030703 ;Check Roll, Pitch; Send Signal
'C0" zOk, 'D" Bad

(+-TLIMIT leg) (See Equate Table)
ENDN



u**Atita~tatt Rotation Macros *******k**

ROTCV MACRO
DW OUR8 ;Pulse Rotate CV Relay

ENDM

RQTCCW MACRO
-Di OE081 ;Pulse Rotate CCV Relay

EIDM

ROTRTX MACRO
D1 OE082H ;Rotate Flute to Transport Position

Send Signal 4B* if error
EXDX

ROTHDG MACRO
DI OE083H ;Rotate Fluse to Experiient ?osition

Send Signal '3 if error
ENDM

a~aaa~ ~tl*tSX 7 Z Traverse Macros 1*11stt

.2R01 MACRO
"I HEOW ;Zero X Position

Send Signal "A' if error
EXDN

:1Cx MACRO
" OE09BE ;Increzent X ?osition

Send Signal "I' it error
ZIDK

Z7.ROY MACRO
DV OE09CH ;Zero Y Position

Send Signal '" it error
ENDN

NCy MACRO
DV OE09DI ;Increient Y ?osition

Send Signal wh' if error
EN

ZERO% MACRO
Di 0E991 ;Zero Z Position

Send Signal 'k' if error



I ENDM

INcZ MACRO
DW OE09FH ;Increment Z Position

Send Signal "A if error

ENDM

XYZ MACRO
HYDRA
ZEROX
ZEROY

ZEROZ
HYDRA

ENDK

;ijijili iti* * itS S Sampler Macros .

SEDINS MACRO P0
IF P EQ I

DW 0EOAIH ;Insert Sediment Sampler #1

iF P0 EQ 2
DW I2A5H ;Inser: Sediment Sampler 2ELSEIF?
DW FFFFQ """ SEDIMENT INSERT ERROR '" : ,i :.

ENDIF
I ENDIF

ENDM

SEDRET MACRO P0
IF ?0 EQ 1

DW 0EOA2H ;Retract Sediment Sampler #1
ELSE
IF ?0 EQ 2

DW 5EOA6H ;Retract Sediment Sampler #2
ELSEIW OFFFFQ '" SEDIMENT RETRACT ERROR t-

ENDIF
ENDIF

I EIDK

SEDUIL MACRO PO
IF 0 EQ I

DW OEOA38 ;Unlatch Sed. Sampler fl, Sample H20-1

ELSE

IF P0 EQ 2 DV OE01AH ;Unlatch Sed. Sampler 12, Sample H20-2

ELSE
Of OFFFFQ ;"t SEDIMENT UNLATCH ERROR -'f f >W

I



ENDIF
ENDIF

ENDM

iYDRA MICRO
DV OEWH8 ;Pulse Hydraulic Puip Relay

.XDM

FLUMIN MICRO
39 OEOACR ;Izsert Fluze

ENOM

?L M IU CRO
I OEOADH ;Retract 7lume

NDM

?UMpXLY MICRO
Di "EOAEE P"ulse Water ?u~p Po1e Relay

ENDN

;P'JMP2 MICRO
Ni 3OAFH ;Pulse Water ?uzp ~lRelay

DDVIST MICRO
NW :7EODOH ;Reset the LDV

CAMERA MICRO
Ni OEOCOH ;Take a Picture

SIDN

nansanitli hiapu. Control Macros nniistifn

DONE EQU OFFE

?KPOFF MACRO
LOCAL D,J

L2SEI D



I :UMP J

D : B "#PCX,
DB DONE

iOFT
SPPO

ENDM

?PIPI MACRO A
LOCAL D,J

I L2SEND D
JUMP j

D: 03 IIC!PI'
3B l&A

DB DONE
j: L'OFF

SPiPi A

?4P2 MACRO A
LOCAL D,J
::SEND 0

D: 03 '#PCl?2"
0B &A'

03 DONE
: OFF

I SPMP2 A
INDm

*;;a*aaa*:tzaa. * "3ranch: Macros *"tatt xaat a

3RBOT MACRO ?0

:W OOFOH ;3ranch if Bottoz Sw co
D P :Address

ENDK

I 3R!S$ MACRO PD
BH O EOFIH ;Branch if Flune Inserted to

Di P; ;Address
I ENDN

3RRET NACRO PO3 Di OEOF2H ;Branch if Flume Retracted to
DW P0 ;Address

EANM! ~l

I



3RCND1 MICRO PO
D1 QEOF8H ;Branch if XPONDR CMD. 1 Received to
DW PO ;Address

ENDN

3RCKD2 MICRO PO
Di OEOP96 ;Branch if XPONDR CMD. 2 Received to
DW PS ;Address

3RCXD3 IAR S3 EOFAH ;Branch if IPONDR CNXD. 3 Received to
DW ?S ;Address

HN

ti*tti~t~ttitt**~tCOMBINED FUNCTION MICROS aaatatatlllkk t

SSEND ACOUSTIC CODE - MACRO a*ttt *ttl

A EQU Oai

C :.U OCI
D EQU ODH
E EQU OEH
F EQU OFH

?ING MACRO
3V OE024H ;Send Finger Code (on ASTK)

SEND IACRO ?0
7F (P0 GT SF1) OR (?0 LT 0)

DB FQ ;S1a aaiaatu FINGER CODE ERROR tua - :111i'l

ELSE
DI (3000H + P0) ;Push Pinger Code on ASTI

EUDIF
?13G
ElDM

.,atta*aaa~t*****SPECIFIC RVAIT FOR' MACROS at~attaa

thtWait for 10 Sec.

VAI1,lO MICRO



ENKGOSIUE i 
Wait for 10 Sec.

* i' ait for 20 Sec. "

kn MCOGOSUB V20 ; ait for 20 Sec.

i** ait for 29 Sec. "

jAT9MCOGOSUE V29 Wait for 219 Sec.

EIN

"'' ait for 30 Sec. tA

VI T 0 M C OGOSUI W30 Wait for 30 Sec.

EIDN

tit's Wait for 59 Sec. Itttk

im59MCOGOSUB 159 Wait for 59 Sec.

"NDN

* v ait for SO Sec. tii

WISOMCOGOSUB V60 Wjait for 60 Sec.

EIDX

* sa ait for I lin.

vjjjMCOGOSUB ill Wait tor l in.

ZIDN

V t' ait for 2 Min. skit

GOSUB wOE Wait for 2 Min.

SIDE

j ''''' Wait for 5 Big. '~



ENDN

WIG5 KCR GOSUB V ait for 5 Kin.

SIDI

* La"WiSTfo7 .



.t*utaaat***a*j***t* * DATA SERIES SUBROUTINE it*****. **jkiki1 tt i

;ISDAT.IAC 13 SEP S6

DATRUN: WAIT60 ;TAKE DATA WITH FLUME PUMP ON FOR 25 KIN.

AiT59 ;2
CAMERA

~W&1T60
IAT59 ;4

CAMERA

WUIT60

CAMERA

111760

WAIT59 ;S
CAMERA

, WAIT6OWVAIT5;

CAMERA

wAIT60
WAIT59 ;12
CAMERA

WAIT60
WAIT59 :14

CAMERA

WAIT60
WAITS9
CAMERA

IIZT6O
WAIT59 ;20
CAMERA

1AIT60
1AIT59 : Kn

I 115 ;4d Kin.

CAKIA

F



HAITM0 ;25 Kin.

SEND 7 :SEND SIG. 7 END OF VELOCITY RUN

RETURN



S SEQUENCER MACRO SUBROUZI ES
3 .

SUBTTL ISDSUB 15 JUL 36

This file 3ust be included at the end of a Sequencer la:ro prograa
Use INCLUDE iSDSUB.MAC"

CSEG ; Change to Code Segient

;ote! VIO -V60 allow for the call and return times.
r ie. W10 is set for 8 sec.

'i0: SETCTC 008, S+5 ;Wait for 10 Sec.
JUMP $-I
RETURN

i20: SETCTC 0012, $+5 ;Wait for 20 Sec.
JUMP H-
RETURN

i2s: SETCTC 0013, S,5 ;Wait for 29 Sec.
JUN? $-I
RETURN

3 o: SETCTC 0OIC, S+5 ;Wait for 30 Sec.
jump S-i
RETURN

59: SETCTC 0039, $+5 :Wait for 59 Sec.
jump $-I
RETURN

160: SETCTC 003h, 5+5 :Wait for 60 Sec.

JUN? H
RETURN

ilm: SETCTC 003h, $+5 ;Wait for I MIN.

RETURII
v2m: SETCTC 0076, $+5 ;Wait for 2 N3.

3 RETURN

I



W5M: SETCTC 012A, $+5 ;Wait for 5 MIM.
JUMP -i
RETURN

i7M: SETCTC OIA2, $+5 ;Wait for 7 HIM.
JUMP $-I
RETURN

ttla* aaaaat END OF SUBROUTINE INCLUDE FILE - ISDSUB *****a******tIIZI

, *ttaai*ataataaaaatikttttataataaaaaaaaaS*aaataaaa~kiit~tat~atasattalst~tlK



i Appendix B

Sea Duct Monitor Program
Block Diagrams

i HARDSTT UNADDRESS and READDRESS

I DisableInterupts "na

3 
"Unadiress" "Readdress"

y Clear DF Set DF

N Clear SAIL FlagsI
"Set SAIL" Reset Stack

Set CR3
(=START:) N

User efined 
Io- 1 -

Clear & Setup Call

IINCHAR Y
m Set up SCRTI I 

"Got #"

"START:"

Delay 
"SAIL ADDRESS"* Call

1 ARFLG INKWD

(1 Normal)

Set Interrupt PC1 = R2IIR A - ddress

Set X=3=PC

3 Set up UART

l I "Got A dress"Enable Interrupts Set Address Flag

m GO TO Delay

INADDR: "SAIL IReply"3 Call TTY
Send SAIL Reply

GO TO PROMPT:

3 B-i



(Appendix B contd.) I
PROMPT VAITTSRE

(Wait for Trans. Ser.
Shift Reg. Ready)

"PROMPT"I
Call "WAITTSRE"

WAITTSRE I
1 Set X=Stack

Call I
TTY Reset DA

Output CR, LF Input
:, ETX UART Status

Call
WAITTSREI
GO TO TSRE = N

"First Branch" THRE =
1?

Call
DelayI

Set X=StackI
Clear DA

EXIT

B-2



(Appendix B contd.)

First Branch ITB

(Input Test and Branch)

"First Branch" "ITB"I I
Call ITB Call INCHAR

? GrIJ 
! Group 

/E I
GG 

s itEXITI Group

GroupGroup

II
(Add others here) / y EXITEnd of List list

GO TO PROMPT:
i 

Get Next

Char. on List

B-I
I
I
I
I
I
I

i 
B-3



(Appendix B contd.)

'INCHAR"

Input UART Status

CE ?Cear

10.8rnsc OC

Clear DFB

YY

EXIT

GOla StO GOPT
10.DDRS mUNADDRESS'

I-



(Appendix B contd.)

IN KEY WORD

IINKWD:

DF ?"Test

[] "Pass List". Cmpares

I 
N ?

> "Match"

Increment
~list

I Set up for l

Did not compare
(Inc. List x2) y

I- FE ?
Exit with

pointer toI "Did not Compare"
Branch

I

i
I

I
I
I
i B-5



(Appendix B contd.)

OUT CHARACTER

OUTCHR:I
Input

UART Status

N
PE or
FE ?

GO TO
"I/O ERROR" Y

TSRE?

y

Set X=

I/O Loc

Output Data

DEC X

Clear DF

Exit

B-6



(Appendix B contd.)

I "ITTY"
I

GP = IOLOC
I 1 3,,

"NEXT 3"I
Load List

LY

Clear DF

N NI Exit
y

so ? R(D.l) -> IOLOCI R(D.O) ) R(D.2.)

N "OUTPUT 2"

S81OUTCHAR

Dec Stack N/

I R(D.O) ->R(D.O)

"Out Hex Pair"
8D ? M(R(D) - Stack

~X=Z

N Go To

"Out Hex Pair"

CA ? Output CR, LF

5A B

I Continued next page

I
i B-7



(Appendix B contd.)

TTY contd.

A B

y
9D ? Call

IN4DTSRE

IIN R6

4 (R6)E-->IOLOC

Go To UTPUTI

INCRE



I(Appendix Bcot.

TEST OK

II
CallI WAITTSRE

CallII
Type "OK ?

Call
VAITTSRE

Call

INCHAR

Iy
I Set DF

ExitIClear DF

II

3 B-9



(Appendix B contd.)

IN4D -Input 4 IN4D
Digits to R(D)

"IN4D"@ "SHIFTD4"

OO->R(D) RSHL x4

"NEXT!"OR w/
I IOBYTE

Call
INCHAR PLO R(D)

Exit

< N
CA?

TEST OK
Y

"TESTOK"

Y Call
< Space WAITTSRE

Exit Call
T=Y

"CONVERT"I
I Type "OK ?"

Call ASIIHEXI
"TEST Y"

Call
Y WAITTSRE

Call
INC HAR

Call SHIFTD4

Y Y

Set DF
Y

SExit
Clear DF

Exit

B-10



"7
(Appendix B contd.)

Interrupt Service Routine

-- "Interupt 0"i I
ISave X,P,D,DF

Save Regs.
E,D,C,B,A,7.0

Pulse Q Optional)

Restore R(B)I(Optional)
"Long Branch

I Table (LBT)"

UART @ Check

LBTI
Real Time CLock

I~I

LBT
f

Sequencer

LBT

Instriment Specific Tasks

Save R(B)3 Break Check

Restore Registers3 |7.0,A,BC,D,E,F

Restore
X,P,D,DF

Return from

Interrupt

I
I
I B-11



(Appendix B contd.)

"UART @ Check"

@Check

@ Fig. N

Exi

Output

Clear @ Flag

Return to
LBT

B- 12



I

I Appendix C

Sea Duct Main Program

Program Generation and Listing

I SEA DUCT PROGRAM GENERATION

Software used in the Sea Duct System was developed on a CompuPro 816A
Computer. The CompuPro 816A uses a modified version of CP/M and CP/M-86 torun 8 and 16 bit programs. All software purchased for the system was
designed for eight bit CP/M systems.

I The current version of the Sea Duct Main Program, SDSYS5n, is made from
two files: SD05Rn and SDE5Rn. These are assembled using the Syscon M18
assemblier (for RCA 1802 series) and are linked using L18.

SDO5Rn is linked using the command /P:800/D:5000, and SDE5Rn is linked
using /P:2000/D:5000; the combined version is called SDSYS5n.HEX. This can
be converted to RCA format (file type ".RCA") using the command MBASICHXRCA.
Appendix D contains a listing of the Hex to RCA format conversion program.
The resulting .RCA file can be loaded into Sea Duct system RAM using a ver-
sion of MCAIL named SAIL via the BTU Monitor which resides in PROM at 0000 inU the SEA DUCT System. RAM versions are usually used for testing only. At the
present time the program is burned into EPROMs which are then installed in
the system. Four proms (2716) are needed. They are inserted into prom
locations 0800, 1000, 1800, and 2000. For the prom version, a ".COM" version
of the program is made using the L18 linker. CP/M Submit files L18COM and
L18HEX exist for linking the main program. See the Syscon manual as well as
information at the top of each source file for further information. These
files exist on disks labeled "Sea Duct Main Prog. - Working Copy" and "1802
Development System". This text and other text files are on the "Sea Duct
Text Files". The "1802 Development System" disk is the disk used for
assembly, etc. Backup copies of these disks exist.

The proms for the system are programmed using "BURN" and the system
object file SDSYSn.COM. "Burn" is a renamed version of PROMPROG, the Optimal
Technology prom programming package.

The Sea Duct Sequencer Macro Programs are the ones used to control the
Sea Duct does during an actual deployment. These macro programs are on a
disk labled "Sea Duct Sequencer Progs." These are also assembled using
Syscon's M18 and are linked using L18. These programs are also made into
".RCA" files using the MBASIC program HXRCA. The sequencer programs are
loaded into battery backed ram memory at location '000 hx. using the a ver-
sion of MCALL renamed SAIL.COM. SAIL.COM resides on the "1802 Development
System" disk. The command "SAIL -Z:SAIL." is used. This connects the Sea
Duct computer to the CompuPro computer via the lab SAIL system.

I

I C-1



!ACRO-18 3.36 PAGE 1

;PAGE 60
SUITTL SEA DUCT: SM"519.IC 16 SEP 36

4 0035 illsS QEU '5- MIMRS 5.9
5 0039 SET log -9
6

8 PREVIOUS TEIS.: S00518.1AC 06 SEP 86
? PREVIOUS TEAS.: SDO5R7.1AC 26 LUG 06
10 PREVIOUS VH1S.: SDOSRIAC 08 LUG 06
IIPREVIOVS VEAS.: S005R5.1ac 22 JuN 86

12
A3 Otter older versions exist - no longer used.
14
15
16 ;SILI S11 DUCT PEOGRAN
17
18 101l ICA 1806 WITS:
19

25~17 FAT EICR 1/100MP2

26 II SE ICEI DU

27 EXTENDED SQUICCH POINTER 1E0)
20 kVD. 19UCOITIOL

30
31 C IlCLUDE 118061.11C
32 C 10061UC - lacro Definitions for ICA lOOSA/SA Opeodes
33 C
34C
35 C : 20 -IEB 1986
36 C 1 .E. TERRY
37 C
30 C : LSIGSUPEESSED)
3? C
40 C : lick lse Level 11 codes
41 C
42 C 3L1ST
43 1acro Definitions for RCA 1805A11061 Optodes
44
45 C INCLUDE ISDEQU.IC
46 C : SEA DUCT EQUATE TauL - ISDEQU.UC



N\

I
I

HCIO-18 3.36 PAGE 1-i
SEi DUCT: SDO519.IAC 16 SEP 86

47 C
40 . : 26 LUG H - S0517

51 CI 2 ICZLUDIJG:

53 C REGISTER ILLOCITI0I
4 C : -jLOBL PIGE REFEICES
55 C : !yO EQUITES
56 C : IXPIULT LALOES
57 C
i54 LST114 SUPIESSED1
59 c .List
60
61 : Sea Duct lquate Table

541
55 : N, IOTE : EXTENDED SEQUICE FUNCTIONS LI0? 01 THIS FILE
6 : SEE FILE TYPES SDEvIr.11C
67 ?U1LIC EEFEECES HE !I E TO MHE WEINDED FILES

Asseabie uslaq: 128 SDOvl.:SDOlrlyC rben Ise

'I CREFO SBOvIr=SDOTlr to get I .PN file.
72
73 : luk usinq:
'4 11 ,l P:0OOI8:50OOSDOvlr .iP:2OOO0D:5OOOSDEvIr.SDSYSvr//'.'

m5 : There I -lets.. r =ley.
7 5 to iink both this file and the eztended sequencer tile.
77

79I 80

80 PR0G11! BEGINS HRE I i~tz:It~s~ttsgt
81
82
83 0000' 71 IDSTI?: DIS
at 1001' 00 D300 ;DISIBI l1TEl1PTS

86 8002' 019 o' BITSL ;Cuf 11814 TO SETSL
J7 0004' 11FF DI 011F1 ;3 ME SPICE FOR LBI TO BLT
3 0006' F D) 01FI a,

90 0001' 53 45 41 20 Do 'lil DUCT lls.,
91 000' 44 55 43 51
92 000' 20 56 45 52

1
!



II 3.36 PIGE 1-2
S1.1 DUCT: SB0519.11C 16 SEP H

93 0013' 532H
94 0015' 35 3 7011S

95 0016' 21 DS '.2
H6 0011' 39 03 IRV
91 coil, 20 3'
98
99 0019' 90 SITSL: GI 10
Jo0 0011' 33 P1I PC ;SET PC TO STAI G 1001133
101 0013' Is825' III LOi(STiTlJ
202 Hip,' 1) PLO PC
103
104 0011' 18 53 SITSTI: LDI STIP&
105 .1020' 32 Ps1 STICK ;PUT STICK LOCITIOI It 12
106 0021' 18 of I01 L01 STIED
107 0023' 12 PLO STICK
108 0024' 03 SIP PC ;PIOGIU BIGIES TO 101 i PC 13

.10
I11 0025' !2 STLiTI: SEX STICK
1112 SCIL 16. 31101 ;CILLL 111011 H1IM1 SUBROUTINE
113 0026' 606+
114 .3028' 12' +
111 0021' 01 D1 01 HIMBL
116 1023' 00 H3 10 STAB? PIGSK 00
1!7 102C, FF D3 offs I FGS:F
.18
119 SCIL 16. SETUP :CJLL FOI USEI DEFIED CLEIR i
120 00211' 68 86 +
121 0027' 0051'
122 IIITIILIZE 10011N1
.23

.2 01' 12 LY2O: L01 201
125 0033' BE Psi 11 :20 IJITIL! BELIY iHICE
126 0034 21 IT: BIC 11 : ISUIES IT? WILL lOSE?
127 0035' H1 Gil 1
121 0036' 3134' BIZ ITl
129 0038' Ci 10P
130 0039' 101 I01 1111H :SET ITC Ill1 FLAG
131 D033 1V PLO GPIGE
132 DOWC Fl 01 LBI 01
133 0031' 57 S?! GPIGE ;I -Ill FLIG Mil0l,1
134
1.35
13N 0031' It1 It IST!?: 101 IIGE(IT!C)
137 0041' 31 PHi IIPC ;SET 11 IITEAIUPT VOCTOI PIGE
138 004z' It800 LDI LOQ1 IfCi



ICRO-18 3.36 PAGE 1-35SEA DUCT: SD05RIAC 16 SEP 81

139 0044' 11 PLO INTPC
140 0045' It 50 LD1 OLDP;SE 05 1 01GA .1I 14 0047' 37 PHI GPAGE

143 004$' It 01 SIT: LDI GIPSAT :SELECT OUT 110 GROUP

lit 1 DO04W 17 PLO GIGI L ID STORE 01 GLOBAL PAGE

146 0040 57 STA OPAGE
3 17 0041' 17 S11 GPAIGI

DOW041 61 OUT GROUP
149 0050' 13 SKI PC
150 0051' 63 OUT CITILI :51? 9AIT% 1S $HOVE Is THE I/0 GR1OUPI151 0052' 12 D3 FORM ~ ILLOCATIQI SITUP
!52
153 0053' 65 O0T CITRL2 ;THIS BLOCI:
1514 0054 12 D3 FORMTI
155 ,C31.16I1 75.8 - T5.9
156 , SEI STICK 1

*151 SCAL 16. INT312 ;BIIr LOOP 2 LID SITUP OAR?
* 158 ;SHOULD 3! USED OILY AT STIRT LND NOT RESTART

05 055' 13 SEX PC
150 0056' 7D H1?I161 0051' 33 0333!1 :011311 INTERRUPTS
162 0050' 3034' 3 UOILOI :,0 10 UNAODRESS

163 *INITALIZATIOI IS IO1N AT THIS POINT5 164, TH PROGRAN IS UP AID RUINING

160 CfI C LEA ID IIIAILIZE ROUTINE "' ''"'''''

169
110I171 0051' IS 50 SETUP: LDI GLOPG ;GLOBAL PAGE SETUP

172 5OC' 37 PH ;I ; SETS 17.1 TO GASPS

174 0055'1 0 IS IfDI OFF! :CLEU 5000 TO 53! WIT HO'S

115 005f' Ul PLO RI ;COIFIGURE THIS SECTION TO
116 0060' Ft 5B LDI 30110 ;SUIT THE NEEDS Of YOUR SISTES
177 0062' 31 PHI RI
110 0063' Fl 00 AGIN: LDI 001
17 0065' 5i SI RH

182 068, 32 5, IzCLRPG
113 0061' 30 63' It AGAI3104 DOWE 91 CIIG: Mi RI



!kClO-18 3.36 PIGS 1-4
SEA DICT: S10519.UiC 16 SIP 06

185 0001' 15so III GLOPG
186 006!' i2 73' 3Z SEQIST
197 0071' 30 63' 1 I GINI

189
190 0073' FS 60 SIOIIT: LDI PPCII ;IIITIAILIZI SIQUEICEI
191 0075' Al PLO GPIGE

-i2 0076' F8 01' LII 31IIILLOC)
.93 0071' 57 STI GPAGE
194 0019' 17 INC IPAGI
195 0071' 1800' LDI LOI(IDLLOC)
19 007C' 57 511 OGG

.7 0071' 17 INC GPAGS
198 0071' 10 52 LII IIGIISTITP)
199 0080' 57 STI 81101
200 0081' 17 INC OPAGS :GPAGE IT ISTI POINTER
201 0082' 18 31 LII LDI(ZSTITP)

02 0084' 575! PG
203 0085 17 INC OGE
204 0086' il 52 113I IIGIASTKTP)
285 0088' 57 5?! GIGE
206 0089' 17 INC MPAG
207 0001' 1871f LII LOIATITP
208 008C' 57 5?! ;PIGS
.09
210

211 I00' 18918 LII INTPG
.12 108!' 31 PH11 SEA U5? P P10G. 3TUIFT CONIOLLEI
.13 0090' 10 00 LII L1(1ITIS1i
214 0092' IA PLO IA SI 51 INUUPT 1151 F0! OILY 31?. 0
215 0093' 1011E LDI 0111
216 0095' A1 8T11 I
217 0996' Fl 40 LII LOI(IITC!L,
218 0098' UI PLO 11 *SIT PIC COITIOL ME.
219 0099' F8 05 LII 05
220 0091' 51 5?! 11
221 009C' 19080 LDI LOW(ITTICI
222 0091' IA PLO Ii :SIT PIC VECTOR PAGE IN
223 0091' Fil 'LII IIGN(IITPGI)
224 0011' 51 8Th 11
225
226 0012' 10 31 LII IDOKIP ;SIT DIF1~L VILI 10 Tit YL01 ILADING
227 0014' 17 PLO OPICI ; FOR ?tN IPIIIIIN?
221 0015' Is 20 LDI 110ThL
219 0017' 57 8?! MC1I
230



fiClO-Il 3.36 PIGS 1-5
SEA DUCT: SDO519.1AC 16 SEP 86

232 ;tat THIS SPICE fly 31 USED FO1 FUITIE! SETUP IOUTIJES ItsI 233
234
235 0018' 12 SEX STICI1136I Sit? 16
237 0019' 68 96
2385 239

242~~~~~~~~~ *nii sii,,.utttf I 11ICOVIlI 243
244 0013' 12 10111: SEX STACK
245
246 , SCAL 16. IRTS12 IOVED V~Il. 5.8 - 5
247
248 O01C' F8 FE LII MOoc
249 0011' 17 PLO GPAGE ;SAIL EITEIS 3111 IPp250 0811' 07 II GIIE 1. OUT? GOT
251 0030' PH323 11l 0231 2. IT ECHOED ERRO1
252 0832' 32 37' 8Z 111101 ;IS IRUT CUIICTEE T ?
2531254 0034 PC 00 U11001: IDI001 ;CLEUIDF

I257 O6 C8 OI

258 0039' PS803 LBI SYSILG
259 8033 17 PLO OPAGE :DF 1 IEANS 7T GOTTI 268 OOIC' S7 s11 GIGE
261 0031' P8 00 LDI 081
262 0031' ?I Sf10
263 OOCO' 73 ST10
264 081 3Sf11 ;CLEil SAIL PLAGS it
265 02 57ST1 OPIGE :GLO3AL PIGE 00 MEU 03
266

267
26d
269 LDI SYSFLG :1130!! THE 3EGIIIIIG ';' FOk
270 , PLO GPIE P1111111? Opt[ STSTEI
271 , LDI 601 MIIE TIE STIT1IEITS COIIEITS PlO
212 Sf1 OPAQE 1011)1 SYSTRI OPIlATIOI
273
274
2755276 OOCJ' FS D! LDI Lot ST1110



B~cloil 336 PAWill

sEA 09CT: S00519.IAC 16 Sap 06

277 o0Cs 12 PLO STICK :1151? STACK
,78 00cf' 33 Cr' BoF GOT1
279 OOCS' 12 POMI?: Sal STICK
2NO SCIL 16. il l
281 0OC9' 686i
282 oOC)' 0181'
283 OQCB' 30 Cal 31 P0011?
24 21 DO 30 D1' MIDI11:3 A DD!?
285
286

290 0081' 12 IDDl?: SU1 STACK
291 SCAL 16, Iin ;LOoK 1O1 IOUI: SAIL 11111113

292 0002' 68*86+
293 0084' 020*'
294 00D1 534 it 'BSDI I IISTIOIKIT SPECIFIC

295 000*' F? 0 D BOB Doll

296 0009' 00111 of1 I
29 alDB CO 0034' LBI 91118!

298
29?
i00 *iIiIi.4ttttiI~ 0? SAIL 11111155
301
302
303 00111' FS003 11111: WO SYSFLG
304 0010' Al PLO ot ;ITIRS FIO1 SUIL 1001115

305 0011' 07 LDI OPAGE
306 13012' 1930 Oil 0801
307 0014' 57 STI OPIGE
30* 0015' 12 SKI STICK
l09 SCAL 16, 011,0A2 ;2 BIT BILLY
310 0016' 61 86
311 0*1*' 0198'
R12 OGRA' jo 9C' It MPY
313
314
R15 "" " " "3"ISTRUIET SAUL IfPLy u~aufhh,3u'ti

316
317
)1I DOWI ZPLY: SCAL 16. 7?Y 17MPE
319 ODIC, 61*If +

320 0011' 0241+
321 0070' C1 Do ocaN
322 0071 53 6561 20 DI 'Set Dect' ; EPLY



SEA DCT: S10509.11C 16 SEP 06

323 00f5' 44 75 6314
324 0019' 20 20 56 651' esI325 O010' 12 73 2120
326 0101' 35 DB EIS
327 0102' 21 DoI.I320 0103' 39 DR31EV
329 0104' f! OR01 DOM D011
330 0105' 30 07' if HOUTP
331.1 332
3334RO P

I 335
336 21107' 1".2 PROMPT: SEE STIC[
337 SCI! 16. TORE? :182! FOR THIS. 511. IEN. EMPTY3330 0108' 60 86+
339 1101' 0210'+
340 SCAL 16. ?7YT!PE
A34 1 0hC, 68 36 +I342 0101' 0241'+
343 i11a' ci 31 ULMI : ' j.
344 )11 31 23 PITC31 PROMPT CHIU345 O112' 03 OR11 Ell 1?
346 01,13' 1! 03101ME 2011

3348 0114' 68 86+
349 2116' 0210'
350 211A' "a 11' 31 ai2s" ;GO *'0 Ills? 3110

352

354U 556 011L' 311ST: SCIL 6. !To ;TEST N0: AN0 It HETE
357 011 i 66
358 01lc, 0221'I359 0111' if B3 '3'pI 1CSSI
360 011r' 0133' u0 QUISGO FOR0 YOUR SYSTEM
3613 0121' 21 3 V 00p362 3122' 0141' DI IIJGGI
363 2124' 24 Do Is' ;S ;ROUP
364 0125' 0472' 011 TESTS3365 3127' 48 OR'! 11II1LP FILE
36i 0128' 1000' DI ELP
367 0121' 4U DR 'I' :111011 PROTECT
As0 0123' 0734' ~012111



IC-l 3J6 PIGS 1-8
S11 DUCT: SD0519.I1C 16 SEP 86

369 012D' 25 D3 '' ;PISS TRIO GIOUP
370 0121' 0171' D1 PISSGR
371 0130' F D03 Dan :Dol ;IZPUSIOI CIS BE
372 0131' 30 07' 31 PIOIPT ;1ID HEIE
373
374
375 ?,,,,mgm.,,, ? GROUP ,I,,i,,s,,,s,,i,,,,i,,,

3j78 013' Q ESGI: SCIL 16. ITB ,L001 FOl: :AD 01 DELETE
379 0131' 58 85 +
387 014' 0220
381 0137' 4D D3 T ; IS FICISSLIf

382 0148' 0391 D ? QESTS ? a13 01 1 3' 3DB 'c

3 0 1 0144' 1 BI C1C ;? eIC
315 013D' 54 D I3'
39? 0147' 0C2' DI ? 3;? eIiR
387 0140' 3 I',
394 0141' 01' DI SEQ? ;? SEQUEreIe
389 014' 42 DOB 1J
390 0140' 3i178' DT POEBOF ? Buffer
391 010' it 7B 13f

S] 0147' 129D' of IDG? ;? leading

3930 1491 45 D3 '9
394 0141, 12DCI DI lip? ;? Experzient 1

39 0 140' 30 07' BI PROUTP : DDED HIS£
. ]397;

400
401

402 014 ' BLGGI: SCIL 16. ITS ;100[ FOI: :D 001 DELE?!
S403 Olf 8 6 +
404 0151' 0221' +
405 0153' 4C 23 'I' IC L Iffcr !
406 0154' 0331' DI LOCI LOCI
407 0156' 55 D 'U'
401 0157' 0315' Di UILOCI ; N1OCK
409 0159' 4! D '0'
410 0151' 0348' DI OPEI? ; OPE SYS
411 015C' 4D B3 1'
412 015D 03F5' DI IITM : 1101T
413 01SF' 54 0I'?'
414 0160' 0535' D ?IES? ?III



1ACRO-lO 3.36 PIGS H-
SE1 DUCT: SDOW1.IAC 1i SEP H6

415 0162' 53 OB'5
416 0163' 0602' DI SEQSET SEQD1NCE1I417 01651 46 Ii'IF,
418 0166, 0704, DT PPCSIO :F 10110 PPC
419 0160' 40 BB 11'
420 0169' 1273' DI1 ? IDSI SIT EADIG
421 0161' 4 01H.I'
422 016C, 12439' D1 11151? : SET 1IPERINEIT I
423 0161' if 1011l :0011 ;IPIKSION CAN BE
424 0161' 30 07' B1 1101!? L DDED HISE

426

429
430 0171' flISSCi: SCIL 16. ITB
431 0111' 60086 +
432 0173' 0221'+
433 0115' 50 DD I?' ;STLIT PISS TH19 KOBEI434 0176' 1540' DI PTIIU Ist
435 0178' 42 Do3' ;S110 311)1t BoTH SEID I
436 0119' 163E' DI PASS1! a BREAK UNLESS
431 73'ls s BB DD11 ;ESCAPE ( DROP Oil LEVEL t %? KOBE Us5

4380 17lC' 1631' DI F1553! Itt BEEN ENTERED
439 0111' F! N8 Doll ;Doll EIlUSION CiN BE
440 017F' 30 07' it PRON!? WDED HRE
441
442
443 ;tIttttIIiZ SutSSIL 11 CHARACTRI thIltti2Itlh1h~htI 444
445 011' is ISCliIII I S1111
446 0182' F6 S1R CICI FOR DI (DATA ATIILLBLE)
441 0103' 3301 a1l In CI Will M OT TIT AGIN

440 D105' 1A 06 INl 061 :1ASI F0R:
449 1087' 32 &C' BZ IEEP2 : FIAN AND PHIl? ERR0R
450 0119' 61 If? DATA! ;CLEAZ BID DAllI451 0101' 30081' 31 INCII
452 011cC' is is 11112: L01 IOLOC ;PUT GOOD DATA At ;P I/11 LOCATI
453 01l1' 17 PLO OP1101
454 0111' 17 511 GPAGI
455 0190' 61 IV 01111
456 0191' PA 71 ill 071! ;CLEU1 1513437 0193' 57 571 01101 ;$Toll IT GP I/O LOCATION
408 0194' 13 23 111 '0' ;IS IT '
459 0196' C2 D0OW LIZ ION!!3 60 0199' 30 93' 3! B11172 :2 BIT DELAY



1ICIO-lO 3.36 PAG1 1-10
SEA DUCT: SD0OM.AC 16 SEP 86

461
462
463 Bf~~tt~~2~Stu~ IT DELAY
4

465 ;IIS~t M IT SPECIFIC:
46 019B' Fl 80 DEL112: LOI 001 801 10.0 aSec 101
461 01911' FF 01 RIMT3 SKI all 1.2288 liz SYSTEN CPU CLOCK
468 019F' C4 lop
469 0110' C4 10P
470 01i1' C4 l0?
411 0112' 31 9D' III 111T3
412 0114' 1C 00 ALD 001 ;CLEII of
413 0116' E2 SKi STACK
41 SliT 16
415 0111' 68096+
416
411
413 *~~~sas~t~,~ IIPUT 4 DIGITS TO lID) -(1140)

479
40
481 0119' Fl 00 1140: LDI 00
482 0111' 30 PSI to ;SIT 1(o) 0000
403 olIC AD PLO tD
404 0111' HEIMi SCAL 16, IICIAR
405 0l1 60 86 +

406 i11y' 011',
407 0111' 07 LDI GPAGI
4l8 0112' F1lOB III 00! :11IIil 1011 cl is I? 'l
409 0134' 3231l' 31 1I4DIT ;GP -) INO LOC.
490 0116' F 1 D HI 2D1 ;*SPICII 1013 RIS IT...
491 0138' 31 IC' IlI CITIl
491 0131' 114B1?: SlIT 16
493 0131' 60 9M +
494
495
496 013C' CIVIT: SCIL 16. ISCIEK

407 0111' 6 IfC+

49 1 ' !6 3 11' Boy IEKIl
S00 SCL 16. SEPT04
$01 01C1 616I +

502 0114' Oily, +
503 0116' 3010D' 31 NITi
504
505 ;ASCII TO III COISIOI
506 0118' 01 ISCIII: LDU MIK



,I

UCO-18 3.36 PIGE 1-il

$11 DUCT: SDO59.IIC 16 SEP 86

507 019' IC DO AIODO0 :CILLID 3T CMID 11101!

508 O1cs' cR oil) A31 lOTHEI

509 OlCS' 01 LD1 GPIGE

51o olc' ED 39 SDI 0391

511 011,' C3 0113' LBBF! 1811

512 0114' 01 LD GFIGK

513 0105' PC of IN 0 11

514 101' CD 0113' US1E NOTII

515 010a 07 S IGPIGE

516 011', PD 6 8I 0461

517 01D' 31DB' 811 lOT11!

518 OMEP' 07 LDI GPLGE

519 0110' rc C9 10 OC91

520 0112' 31 SIP
521 0113' 07 1311: D I PIGI

522 Dis4' PiOf 1100PI

523 0116' 57 STI PIGE

524 0111' PC 00 1B1 00! :CLEi DP

525 Sig? 16

526 019' 69 96 +

521 3113' FF 00 10TIS!: S11 00! ;SET BY

528 ST 16

529 01111 1 8 96

530

534532 0113' &C SIFTH: OLO IC
433 0110' 52 STI STICK

534 Dili' FS H LDl OAl
5 35 0113, IC PLO IC

536 014' 88 S1IFT: GLO ID

531 015' fP SIL

538 016' ID PLO 1B3 539 0117, 0 W11 ID
540 0111' 7 SEIC

541 0119' BD PH ID

542 0111' 2C DEC ICI543 1111' SC Gi0 IC

544 011c' Cl 01 ' L3IZ SIPT

545 01l' 02 LBI STICK
546 0200' IC PLO IC

547 0201' 17 S1I ;PIGS

540 0202' ID OL0 ID

549 0203' Pi 01

550 0204' ID PLO ID
551 0205' 12 S1 STICK

3 552 SiT 16

I



L1CIO-18 3.36 PIGS 1-12
S1I DUCT: SDOS19.UC 16 SEP 86

553 0206' 68 96 +
554
555
556 *,flhIZ .smt.,liliugitiS II KEY ID m~ m m m m . m

557
550 0208' 12 I111: S11 STACK
559 SCIL 16. IICHU
560 0209' 68 86 +
561 0201' 0181' +
562 0200' 3 19' BIT UTCI?
563 020!' 46 PLIST: LDI LIST
564 0210' F1 if III 0ff1 ;IS IT FF FF : LIST 11D
565 0212' 31! o' 31Z ?LIST
566 0214' 16 Id LIST
567 0215' 16 IEC LIST
56 0216' 12 SIX STICK
569 SUT I6 ;GOES TO LBI IT 1ID OF LIST
570 0217' 68 96 +
571
572 0219' 07 lITC!?: LDI GPIG0 ;GPL: I/O LOC.
573 0211' 16 SRI iTIPT!
i74 0213' F3 101 :DOIS I/0 LOC LIST ?
575 021C' 31 01' 31Z ?LIST
576 0211' 16 lITCI: Idc LIST
577 0211' 06 LDI LIST
578 0220' F F! III OFF!
579 0222' 31 0' BID IIID
500 0224' !6 ld LIST
581 0225' 46 "DI RTT
502 0226' 52 STi STICK
583 0227' 46 LDi ITIPTI
584 0228' 16 PLO ITIPTI
585 0229' 02 LDI STICK
506 0221' 36 PH ITIPTI
587 022Y 12 S1X STICK
500 SIBT 16 ;GOS lIThE IIDICAITD A LIST 1ID
509 022C' 68 96 +
590

591592 sss~ustIn"U TEST lID BIli iiatin ttttttI

593
594
515 0221' 12 IT: SI STICK
596 SCIL 16, DIC!
597 0221' 68 86 +
598 0231' 0101' +

f'



5 SE1 DUCT: SUM A9.IC 16 SEP 86

599 0233' 17 SIX GPAGI
600 0234' 46 IN1T2: LIA LISTI601 0235' i TI PTIII OFFi ;IS LIST PP
i02 0237' 31k c BC' ItEST
603 0239' 12 SEE STICK5604 Sit? 16
605 D231' 68 96+
606 023C, IN If TEST: III Orf!
607 0231' 13 101

600 023!' 32 45' al IATC12 ;DOES CHIi LIST
609 0241' 26 INC LIST
610 0242 16 INC LIST
611 0243' 30 34' 31 NEX2
612 0245' 46 ATC12: [M 16

613 0246' 52 STE STICK1624 0247' 46 MD 16
615 0240' H6 PLO R6
616 0249' 02 LAE STACK
617 02Wk 36 PEI 16I618 124!' 91 six STICK
619 SIT 16
620 024C' 60 9H +

621

I21 0250' L7 PLO ;PAGI ;ITT CIECIS POI M ThE lqPUDO-P 1 IT
625 0251' 0O~ XIT: TLEI 1OL

629 0252' ItI! III 0FF! ;S1f51 ? I SCII CIAR -) TYPES IT
630 0254' 31 5k' 312 TISTSD :0 : TYPES LSCII I 1D.15631 0256' PC 00 101 001 ;CLIH BF S1~ z Iill I 61.1
632 SiE? D6 2nd C0.LL SENDS 11 P1 I1D0
633 0251' 60 96
634 SD0 = II Pil I V1101 I1C 15I635 025k' F1 71 TESTIO: Ill 1901 101 OTT!) L: TPES CR, IF
636 025C' 3160 is az TIST8 I S :17 8T0? :9 = CALLS 1140
637 0251' 90 ISCEDl: oil RD DD = ECIRAL I !(RDI(0-991, INC IDI631 0251' 57 STI 1 :A 5110 S I N 11 11 BL 11111)
639 0260' ID GIG ID 12 SEND LO1 1131 IBL K(11IC 13
640 0261' ID P11 10 IF 00ll (IED Of LIST)
641 0262' OUTP12: SCAL 16, ODYCI
642 02W2 60 06+
603 0264 0300'5644 4M66 3051ll 31 1IT3



IICIO-18 3.36 PAGE 1-34

$11 BIC?: SDO519.IAC 16 SIP 16

s45
646 0268' is301 TEST8I: III ill 101 I0I) :81 10180

647 0261' 31008' BiZ TESTSD ;IS It 81?

641 026C, 90 HI1:101 Gi 9I

649 026D, 12 S11 STACK

650 0261' 73 SYKD

651 a2it' 8D GIo ID

652 010' 1D F11 ID

653 021' 12 0T:IIC STICK

654 0272' Il IDE STICK

655 0273 22 DEC STACKI656 0274' 16 S11
651 0275' F6 sit

558 0276' 16 S11

559 0277Y 16 sit

660 0271' 57 3!! OPIGI

561 SCIL 16. 1ICOIY

562 0279' 58 86+
S63 0273' 0204' +

554 027D' 12 INC STICK

665 027V' 02 LI STICK

566 0271' ?I of III off
567 0281' V7 STt GIGE

561 SCIL 16. ficoly

569 0202' 58 16 +

570 0284' 02D41 +

571 0206' 30 51' BI KIT3
672
673
674 0200' lb IC TESTSD: IlI OI 101 811)

675 02W1 31 91' Bit TESTC1 ;IS IT iD

676 028C' 4D LI HD

577 0200' E2 SEX STICK

571 0281' 73 STUD

M7 020!' 30 71' 31 OUT1EX

ill 0291' !1 47 T1STCI: Ill IOCIl 101 IDS)

5l2 MY93 3R 41' all TIST9D ;15IT I? 

il3 0295' OUTCL: SCAL 16, T11 :GUTPOT Cl. IF

504 0295' 60086+
605 0297' 0241'
506 0299' OB0A DO 01

ill 021' it DB DolE 1DOI1

500 029C, 3051 BI 31173

690 0291' FS357 TEST9D: Ill 1111 OCU)



$11 DUCT: SD0519.11C 16 SIP 86

691 0210' 31 il l I1STDD ;IS IT 91?
592 SCIL 16, 1140T? :ONLY CILI Of 114?I 93 0212' 68 86 +
034 0214' 0219'
595 0216' 30 51' BI JHfl3
696 1
697 021, fs 40 TISTBB: .111 (011111101 MR)1 ;IS ?I IDD
698 02W1 3101l' BIZ TESYII 11XTEED ITT 11 3111CR FI01 HERE

69i 021C' 40 LII ID* 1700 0211 F930 011 0301
701 0211' 30 D1' BI OUYPTl
102I703 0231' 11 7C TEST1l: 1111(0111 101 ODDI) ;IS IT 11 ?
704 02B1 31 6114 Biz !ESYI2
105 0235' 01 1111 ID3706 0216' F6 Si
747 0231' 16 S1!
701 0238' 16 Sol
109 0239' 16 sitI110 02H' 57 STi MPGE
711 SCIL If, WIONT
712 0233' 5006 +

713 0231' 02D4'+

1714 0231' F 31 TE IIEI 1102 101 0111) ;IS T! 12

1717 0201' 31 cl 31Z OUISC
118 a2C5' 41GI ., 1 RD :8041
719 O2C61 F1 oF aII offI720 02Ca' 57 ST! GPMG
i21 SCIL 16. 1ICOry
122 0201' 60 86 +3723 02Cil 0204'
724 0231' 30 51' 31 SEMT
725
726 02cf' 25 OUT1SC: DEC 161727 0210' 46 LD1 16
720 0211' 57 0177?!: SU1 SPWD
72 02D2' 30 52' 11 001PT2

730 1
711 0294, 07 WeCOIT LBI M1 ;OW1 USED 3T T71
732 0215' FC F6 111 01613733 0211' C3 0214' 1317 5719
734 0211' 01 L111 07111
735 02B5' 19 30 011 0301
736 0211' 51 STORE: S71 GPUKI



UiCIO-lO 3.26 PAGE 1-16
S11, Due? S110519.U1C 16 SEP 86

737 SCAL 16, OUTCli
738 0231' 68 86 +
739 0210' 0300'
740 SIT 16
741 0212' 68 16 +
742
743 0214, IC 41 OT19: 131 0411
744 0216' CO 02BD' I STORE

746

748
749
750 02E9, I14DT?: SCAL 16, ?SEE?

51 0219' 68 86 +

752 0213' 0210'
753 12101' CO 0119' 01I 114D
754
755

757 LOOP 1

15j ;CALLED BT PIOIPT, TEST 01.
760 0210' 12 ?SRE?: SUI STACK LID IMDTSlE. LID PkSST119
761 U2K1 68 HIMT4 lip 9ATI ;CLEU 5 DITA11 MUMSAL)
762 02F2' 63 lip STITi

73 0213' FA CO III OCOI :1851 101 THlE iTIRE
164 0215' 1B CO III OCOI :TSIE :THE 1 I?
165 0217' 311' BIZ H81T
766 SCAJ, 16. DELLY2 ;2 BIT DELI!
767 0219' 68 86+
768 02F13' 0191'+
769 0213' 68 UP D8Th1 ;CLEUR ECIO 01
770 SIET 16
771 0ZIE' 6s896 +
772
773
774 * t~sstft tt t S U~ AL OUT CILUME a~s~i~~~,sttt

775 1LOOP 1
776
777 0300' 63 OUTCH: lIP STAT!
778 0301' FA OC III OCR ;CEEC[ PIETIOIIS 110 E1101
779 0303' CI 0083' 63IZ 10111
700 0306' 02 TRIE: LDI STACK
781 0307' F1 SIL ;CEECt TilE
712 0308' 33 00' W1 OUTCII JIlT PO I T 9 1180UD



iI
W HCO-O 3.36 P188 1-17

Ilk OTC?: SOOS19.11C 16 SEP 06

783 0301' It SIX GPG
I '84 0303F 8 F1 AI 1OLOC

785 03O88 17 PLO GPIGE
736 0301' 32 OUT 0T1 MID0 1! F101 1/0 LOCAT1OI

787 030f' 27 DIC GPAGE
7a8 0310' IC 00 101 001 :CLfEU OFS89 0312' 12 SE STICK
790 S11T 16

331 5JJ 8 96 +

792
;>' 793;
. 714 ULOCI.... ..

1 i795
796
797 0315' ILOCK: SCIL 16, IWO1 LOOI FOI:1 798 1315' 6886 +
799 0317' 0208'
300 032M ' 41 4C 4141 D) 'LOCi' ILOCI
S M01 010' 43

0l 0311' PT 13 ;ON D011
903 3311' 0324' Of VOLOCI :31 TO 0010L1
304 0321' Co 0350' LBI SIYIO
i05 0324' 18 40 OOCI: LII 401
306 0326' 52 S1 STI
801 0327, !2 SETFLO: SI STIK
M 0 0328, F& 03 LDI SYSILa

80? 0321' 17 PLO GPIGE
210 0323' 07 LI GPIGI
811 032C' P1 01 :SMOlE ElITI FLIG

812 0320' 57 IO11: STI GPIGI
813 0321' CO 0107' LBI IOWPT
814

817

819
820 0331' LOCI: $C1 16. 1111D

821 0331' 5a8 86
822 0333' 0208'
023 0335' it 13 40 0 'oc'
124 0133' ff of 0019
W2 0339' 033B' of LOCKUP

{IN ODYl 30 W0 it $ITI0

8I7 033V 1 51 LOCI": LDI 9r]
I88 0331' 52 ST! STICK



UCIO-1S 3.36 PAGE 1-18
SH1 DUCT: SDO519.11C 16 SEP 86

829 0340' E2 CLILG: SEX STACK
$30 0341' 1003 I STSFLG
031 0343' 17 PLO GPAGE
032 0344' 07 L01 GPAGE
833 0345' F2 kID :CLEAl RlITE LID STS FLAGS
834 0346' 30 2' 81 IODfLG
035

836
837 *"t"s"'"ss'"'"s !OPEI SYS '""'"'"'""'"'

838
839
840 0348' OPEl?: SCAL 16, M1ID
041 3344' 60 86 +

842 0341' 0208' +
843 034C' 50 45 41 03 'PEE' ;LOO[ 101:
844 0341' 20 53 59 53 D3 ' SYS' PEI SYS
845 0353' If g 1 Dail DO1
846 0354' 0358' 01 OPEN
47 0356' 30 50' Bi 511o
848 0358' FS 20 OPEl: LDI 201
849 0351' 52 STh STACK
050 0353' 30 27' 31 SETFLG :SET 5S FLAG
051
852
853 :'"'"'"'"'"'"'"" SIT 10
854
055 0350' E2 S10: SEX STICK
856 SCAIL 16. DELAT2
057 1351' 68 86 +
858 0360' 019' +

059 SCAL 16. TYT
860 0362' 68 86 +
061 0364' 0241' +
862 0366' 2041 DI 20411 :TTPE: SPACE go
863 0368' 620 Dw 6120 DOlE
864 036A' 211 01 21f1
065 036C' CO 0107' Lb PIOIPT
066
867
868 *tllltltltltllllt TEST Of ? ""llltllllllltltl
869

870 0361' 12 TESTOK: 51! STIC£
871 SCiL 16. TE?
872 0370' 68 86 +

173 0372' 0210'
874 SCAL 16. ITT ;TTPE: Ok ?



I
I

11CAD-18 3.36 PIGE 1-19
SEA DUCT: S0519.1K 16 SEP 86

875 0374' 68 16 +

876 0376' 0241' +177 0378' 204f6B20 DO3Ok ?
878 037C' 31 20
879 0371' 03 03 STI . TI
880 037' Fr B H01 ; DONE
881 0380' E2 TESTT: S11 STICK
82 SCIL 16. TSIE?
813 0381' 68 86 +
884 0383' 0210' +
885 SCAL 16, ICal
886 0385' 68 86 +
807 0387' 0181' +
80 0389' 07 LDI GPAGE

889 0381' 11 59 ll 0591 ;101 'T' IS IT YES

090 038C' 31 92' BIZ NORTI
891 0380' FF 00 AilTI: Si1 i ;SET DE
092 SIET 16
893 0390' 68 6 +
894 0392' FC 00 NOYITI: IDI 001 :CLEL0 D1
$95 SIST 16
92 0396' 68 6

898

390 ? Aeiory routine

900 09 3. 114
002 0391' 6886 +
9 0 0398' 0119' +

901 03Ai' 80 G1O 0D
915 0391' 73 STU
06 039C' 9D PLI ID
07 0396' 73 STA
908 SCIL 16. I!RD

910 0310' 011S +

912 0313Y BE Pol l!

917 031t' 8D P1O 10
9it 0315' It PLO IS
915 0316' 12 IEc STICK
916 0317' 42 131 STICK

I917 0318' HD PHI ID

918 0319' 02 LDI STICK
919 0311' AD PLO 10
?20 $CIL 16, DRI2

I
I



11CIO-1a 3.36 PIGS 1-20
SRI DUCT: SDO5Z9.1ac 16 SIP 06

M2 031.1 so A +
922 0311' 0193'
923 031!' 12 OUTIDI: SKI STICI
?24 0310' 80 G10 RD
925 0331 13 STID
926 0332' 9D DiI RD
W2 0313' 13 STuD
921 SCAL 16, TT
92 0354' 68 6
90 0336' 0241'
931 0331' CI D) oci
932 0339' &1 Do 0811 ;TYPE: CIRLF
93 0331' 01 D830813
M3 0333' 20 D) 0201 OUT 1EX PR 12. SPICE
935 033C, F! 0i Doll 011
936 0331' 12 INC STICI
W3 031' 42 101 STACI
931 03E' ID PH1 RD
?39 03CO' 02 LD1 STACI
M 0 1OCL, LB PLO RD
941 03C21 8! HIMT GLD Is
942 03C'31 " C91 391 DECX*
943 03C5' 91 Gl Is
944 0301' C2 0101' L3Z PHOWP
i45 01CS' 21 DICCIT: DEC IS
?46 SCAL 16. "?
941 03CI' 60 86 +

9Al 03CC 02d1'
1349 Wld ByF 810FF! ;!"IE: Out? Hl fl. DONl

950 0310' 8D G10 RD
951 Ojai, FL of di 00!! fist1 FOR Lill LE1IG!
95 03D3' C2 0313' 132 LITIS 07 0= 08! 1131
95 0316' Fl D1 il1 )11 Of- 0 N0E
954 0310' 3A C2' 51Z 1113!?
M5 SCAL 16. T
954 Ojai' 60 86
m57 030C, 0241'
958 03I'101' 20FFf M11F!1PS: SPICE, Doll
959 0310' CO 13ld' Lit 1911!
960
461 0313' 01 LIlS?: G10 11 MTS? F01 END OF LiNl
962 0314' 31 IC' i11 IMID
963 0316' 91 MI it
H64 0311' H1 iC, Ill AIN
965 0339' CO 0101' L31 PIOIPT
M6



Stl CTOSUAC 3.6 SEP 8 as

i67 031c, JUl: SCIL !6. TTT ;TYPI:';' D011

M6 03!C, as 8
969 1319, INV8

57 39'3!11 8f 1 AM13

1. 32' CO 031V' ~1l~O

M7 83F5' F8 13 IMIU LDI SYSLG

977 1337' 11 PLO oWEG

U7 811' 01 UII Mot0

I19 "19'? 40 ll 401 :C!EC[ Fol 79LOCK FLU;

in0 133' "2 3350' 81 z SI31

?81 0M! 1k301: SC8.L 16. 114D

98,4 0111' 6s86
93 0405' OWO +

' 485 1483' 31 ?1 11 I
ig6 1484' 38 1 It

9 0406' 211SI: SC18 I6. Ac811

WS,106 68 86
990 2400' )181'+

99. 401' 31 D23 ;3001

SU.L Is, ISCM8

9 9 4 4 W2 ) 1 3 6

999 A416' :23t.SUL 818 .ACHI

:188i 41 ' 683
: 1 418' 28

2382SCL 15. 801980
:183 418' 68 i6

:136 ScE 16 Slr?:4

:00 1 1' 68 66
'188 1422'3139 2139 424' 3822 3

.121 3126 1!ST 3
2012 1427 36' 3



INS-l 3.3 PAGE 1-22
S11 DUCT: SB0519.1iC 16 SEP 86

N013 0429' E11011: SCIL If. DILIT2
1014 0429' 68186+
1015 042B' 0193' +
1016 SCI1 16. M? :?!PE:
1017 042V' 68 06+
1018 042!' 024!' +
1019 0431' 3F1 DI 313!!

100 0433' 11 01 BOB 219
1021 0434' CO 0107' JI PIMP17
1022 0431' 07 TESTSP: 101 GPIGS

1023 0438' FB320 111 201 ''101 'SPICE' is it 'SPICE,I1824 0431' C2 0486' Liz Ills?
1025 0430' 73 OC II I '2l101 SPICE is1IT ?
1026 043V' CI 0449' 11 SEEP?

.027 SCAL 16, PISECA
1028 0442' 68 86 +

10~ 0444' 0451'
1830 0446' CO 0406' 01Ii Ills?
1031 0449' T1117 SEll?: 1ll 0111 ; 101 ' IS 'T
1032 0443' 31 54' 11Z ?1STCO
1033 SCLL 16. PIOSCI
:034 244D' 64 if

1036 0451' CO W3E! itI MEDDI

713 454, ' 7451 TI7CR: 111 0361 ;' 101 ':' :5 ? 'CR'

Ml14 045B' co 0101' IOP
:042
:043 .2451'PSSI SCAL 16. IICII OIYUED!
1044 0451' 68146 +

M04 0468' 0182' +
1046 0462' 07 M2 M01
:047 7463' 132 ID II001 :IS :T 'X
:048 745 k5'31Z PISSCA

:79 0467' 11I!: SCAL 16. IRCIAR
:350 0467' 68 if

:052 2463' 07 'M1 r1kiG
1053 346c' 1 1110k oil Is 1-
:054 7461' 11 67' 31R IlL
1055 S11? H6

:357



I

UCXlO 3.36 PAGE 1-23

SKI OUCT: 00519-.C 16SEP86 S p (as P10011 1? LILL

1060 IT!! PC -13. 1 = R2)

1062 0472' F8 03 TESTS: LDI SYSELG

1063 0474' 17 PLO MPog0

1064 0475' 07 ID GPG
1065 0476' 1k 10 111 0101 ;KSI 1O1 IDDI, WlITE, SYS FLAGS

i066 0478' 1B0 111010 :IDDI WlITE: SYS :1?

3 1067 0471' CA 035D' Lill S1TIO

l0is 047D' 2011: SCIL 16, 154D
1069 0470' 68 86 +

1070 047r' 0119'
1071 0481' 90 G1 ID

1072 0482' P11 Ii
10t71 0413, ao ;LO ID

1 074 0484, It PLO RE

£1075 SCAL 16. ??Y
1076 0405' 60 06
1011 4 41' 0241'
107a 0489' "kLi N1 OC81 :?TPE: SPICE.

179 040' 012C 21012CR 0U a01 ?I

!00 140' 1 105Lip Dol DOPE

1001 SUAL 16. MISCK
'12 080' 60086
03~0 490' 036r'

M804 5492' CB 0107' ?311 PROKT

!085 2495' 12 1 STICi[ :1 12

.006 546' 16 Go R6

127 1417' 73 STID

los 1 1 490' 96 iii 1H
1089 299' 3 SlID

1090 0491' 91 X1 It

1091 3491' 16 M3I 16
1292 M49C' It ;VO RE

MV1240 16 ?81
:294 0491' FC 20 181 80 :11111 21

I 195 SIET 16
:296 0410' Ss ?i

:399

1.180
1101 2412' :1: SCIL 16. !!T :TTPE:

112 2412' 68086
.103 2414' 0241,

I 1104 0416' 52 23 '1 ' : C I :t .

I



11(10-18 3.36 P0.0K 1-24
$[I DUCT: SBO519.1.IC 16 SEP 86

U105 0419' 66 72 6! 6p OB 'iros !I
1106 D4UD' 20
1107 0411' 03 08 ETI 114D.
1100 0411' 1 F Wr 911?! Doll
1109 0451' 90 Gi ID
1110 0432' BE PH1 RE
1111 0413' 8B OLD ID

11 0434' IS PLO RE
:113L 5 1 6, TTT ;TYPE:

i115 0417' 0241'
1116 0439' 6! 76 6572 13 'over o ver,
!117 0430' 20
!118 0431' 03 3B EYE IYE.

1120 04CO' ry DB Bon Don1
i111 04C1' 18007 LII CICLO
1122 04C3' 17 PLO OPIK
1123 04C41 ?a000 LII 001
1124 0401' BC PH IC :CLIU *ILL FF'S" F120
1"I5 O4KI' 57 SYR G1100
1126 34CS' 217 HeC MPGS ;WZ IC 51 10 A 000

11217 0419' 57 STh GP101
11201 a4(l 1' OR (100 : LII RE
:129 04CB 3 FB 0111ly?

U131 04T1 BC PHi 1C
1132 04(1' E2 S11 SICK :I SOP

li 3 S(11 16. CSUB
1:134 24D0' 68036+

1136 0414' 21 DEC ID
I137 045 1OLD ID
1130 16' 31(1' 311 CLOOPI
1139 0410' 91Gl ID2
1140 0041' 104(1' 1311 (0011
1141 04DC' 9C Oil Ic
1142 0411' (2 04FS' A0z 511(11 ;,S 11101T SPICE SIP!!

1143 3410' 97 GII GPIGE
1144 0411' B0 P11 I0
1145 0412' 07 GO GPIGE
1146 0413' a. PLO RD
.147 SCIL 16. !?Y ;IF l0t. 1'PE:
114* 0414' 806+
1149 0416' 0241' +

1150 041*' cl B31 :L T0 'IF



115 C 0011 36 DOO DollDol

1151 04Kg' 43 011 0 'dC CR11152 0415' SLCI CL 6 T I 201 YE C,0 L1
11V3 0413' 888 If 8+8 2?VI82
1154 0011 021, +311!D
1159 0419' C1 oioi o1! Mary"s P?

1161 0415' SLYLR 1C9 20 Y ;1CX! lP:C I UL1

U6 51i6 32 liii OR 'scr'!eoy

1164 0509' it
1165 0501' IT 00 IM OE51166 0503' co 0108 Ul 11 HOU 0 ;GO0T3??
1161
!168

119 0501' El CUB: 511 G910! ;C!C CILCULA?10I S93097?111U1110 0911' 41 181 I ;SE BIIDLEY CIC WRTEUF
1111 '1510' 13 10!
11172 1511' 21 DEC G1111I1111 1512' 51 Sit GP10
1:74 0513' 16 Sit
117 5 14 F6 ti8
111s 0615' is sit
!f77 .56 S6RI8

:18 3517' F6 0

119 518' 57 SIR M
i 180 i515' it SIL

212 511' ?1SI
1282 351)'1! 511S

i184 051' bo ill
i,85 051E' 60 ill
1186 0511' F) lot
NV* 0520' 27 DEC 11
1181 0521' 13 STID
:189 0522' 72 LD11

1101 8524' 16 Sit
1192 8525' N6 sit
!M 112 526' ?1 12
1191 8521' 73 5718

1115 0529' 18 L



UClIO-18 3.6 PI 1-26
SE1 DUCT: S00519.1UC 16 SEP 86

1197 052k' F£ SIL
1198 0523' FE SIL

1199 052C' F1 SIL
1200 052 ' i L
1201 052' F3 101
1202 052r' 60 II
1203 0530' 60 Il
1204 0331' 73 STID
:205 0532' 02 SIx STICI
1206 SRI? 16
1207 0533' 68 94
1203
1209
1210 . tutatitasististl :t T l E iit!itI11 ttiltttt1'tttll11it1i1U

:11!
1212

1213 0535' TIlS?: SCAL 16, IIIID ;LOO1 FOR:
1214 0535' 68 6 +
1215 0537' 0208' +
1216 0539' 49 4D 45 DI 111' I1
1217 053C' F D DOB DOB
1218 053' 0542' DT CLIBUF
1219 053' CO 0107' LBI PROIP?
1220 0542' 97 CLINIT: Gi GPIGE
1221 5543' 31 PHI RE
1222 0514' F8 20 LDI B179 ;GPLGI 9DIG? IPUT BOUP!
1223 0546' 52 ST! STACK
1224 1547' It ?10 1
:225 0548' F8 00 C1L: LDI 001 ;CLEI 9D1GI? 3OTP!l
1216 054k' 51 STI RIE
1227 0543' 11 IIC I!
1228 054C' 81 GLO I
1229 054D' PP 19 Sl 091
1230 0541' E2 SI STICI
1231 0550' F3 101 : PIST NO ?
1232 0551' C1 0540' LBIZ CLI
1233 1554' 02 SETTOP: LDI STICI
1234 055' 1E PLO 1
1235 0556' 22 IIPUT: DEC STACK
1236 SCLL 16. I E
1237 0557' 68 86 +
1238 0559' OSC'
1239 0551' 12 IIC STAC[
1240 055C' 07 101 oPlGE
1241 055D' P1 40 I1 401 101 '' :$ it ill?
1242 O55! 32 73' ol fIaJI



w- -w-~ - . 5 . - - - -~

3i 51 OCT.551. C 3osi-i 6 SIP 86

1243 0561' 07 101 GPIGI

1241 0562 if 30 S11 Ma0 ;,IGIOlI 101-DECIUL

I1245 0561' C3 0556' LBII 11PUT

226 0567' if 01 S11 011

2247 0569' C3 0556' 130! INPUT

11240 056C. rC 01 11mP: 101 11

1219 056E' St STI Is

1250 056!' It 11C Rf

1251 050'0 GLO HE

122 0571' P Sli 091
112 0571' SEX18 STICK

1254 0574' P3 1
1255 0&751 C2 a5l'11 SETTOP

12 0578' cO 0556' J 191 U

329 0573' 13 1111al: 511 PC :OISIBLE II!EIIUPTS

26 051SC. 11 01S

2261 W5D' 33 D)33A
WE, LDS STICK

0267 0505' 10 S11 103C

I 264 1586' 13 PL101.01?DTS11

.270 250' 2SIX STICK

In 327 303 41 COPY: "3i It

.23 SO'57 ST 11 Mo

- 24 0543' 17 11C 0110!

.275 ME,8 a7 GO0 M1

!276 058?' IC 27 u I o7l

:42i7 31 13 101

1274j 3592' 31082' IlL?11FI M

* ~ ~ ~ )J 127 9 I5s4 081 J3i 01 ~ 8cUC1f I 301

1250 7596 51 STf GME0

u1281 3597' 02 131 STICK

31212 159' IC 02 W8102

1283l 0591 17 ?LO 01101

1284 0598' i P00 I't 0

U1285 0590' 11 SIX 0110

*1216 0691' 7j

1287 059! 72 TI

128IO I 10



11CKo-la 3.36 ?IGE 1-28
S81 DUCT: S110519.11C 16 SEP 26

1209 our2 57 STR GPIGE
1290 0513' ca LSIP MI0 TO FINTRIEI Cis B 91 ISEZ'TED ME
:291 0514' FEFF D1 OMRm
1292 0516' 13 STIMT: S11 PC ;IS NOT INCLUDED IN THIS STE?!!
1293 0517' 70 11T
1294 0513' 33 0B33K 0LLE II!IIIDPT
1295 0519' CO 0034' 131 U11001
'.9f

1300 05ic' R0 uTI11: lip STITI ;CEC[I 01 D
11301 0LD' F6 311
1302 M51' 31 IC' Bi! MINE1 MIT1 POE DI
1303 MoS FL106 111 06K ;CIUCI P01 PE1LID PE
1304 0532' 32 37' 31 KEEPT
1305 0534' 61 lip DITIl ;CLE11 B10 DI
1306 0535' 30 IC' 31 11TI11
1307 0537' PF8 [KIEPT: L01 IOL0C

02 05BO' 17 PLO QPAGE
1309 031, V7 SEI GPIGI
1310 0533' 61 11? 2&T1
1311 OSBC' R1 ;? III 07YI ASK5 ISB
1312 3501' 57 S?! 3?101
1313 091P, CO 2193' 1 1111LY2

:.315

131a
:1119 )5c:' gUISTT: SCIL 16, TY ;TYPE:
1320 05C2' 68 H26
1321 05CA' 024E'+
1322 15C6' 21:1t21 20 3..'*.11
1323 05CL' FP 231011E
13264 osco' FsL is 11 SECI
13,25 OSCD' 17 PLO SPIGE
1326 WSE' 07 I: AN5 PIGE ;IIT P01 SIC 15
1327 05Cr' 31 CK' B1Z IlI
1320 0501' 27 G10 GPIGI
1329 0502' PP 08 SKI 091 i1OVK OPIG T D0 1 !00
1330 0504' 10 PLO 10
1331 2S55 97 011 &PIGS
1332 0506' 3D PSI 10 ;SIT ItO) -- IGI 11100
1333 SCIL 16, TTY ;TYPE:
1334 0587' 68026 +



ILClO-lO 3.36 PGE 1-29
I11 DUCT: SD059.1C 16 SIP 36

1335 05D9' 0241' +

1336 05DB' 2000 o 0200 Duo If 9 S5 z

1337 05DD' DDDD DI ODDDD

1338 050!' 200D DI 020B0K

1339 0511' DD SB ODDK

1340 0512' 3150 of 03IDD!

1341 0514' DD20 D O0D201

1342 0596' DD Do ODDH

1343 05E1' 35 20 511E Do 35 z...

1344 051' 21 21 20
1345 05H' FF D3 DONS

1346 051' 8D GL RD

I 1347 05FO' FC 06

1358 0512' ID PLO RD
1349 05F3' 5D SIR RD

1353 0514' F1 06 Sill 061
1351 05W6 17 PLO GPIGE

1352 0577' 07 IM2 Al VNEG
l1353 09F8' FB 06 111 061

1354 0511' :1 05F7' LBIZ 1IT2

:355 251' FC 00 1D 00H :CLEIl DE

1356 05E' CO 0107' LD POP?

139,. m . . . . w :SEQUECEI %its.. %s...............
1360

1361 2602' S1QST: SChb 16. TT ;?TYPE:

:362 0602' 68 6
133 2604' 0241' +

1364 1606' 6j 71 7565 03 'eqveacer' 'e3encer On
1365 0601' 61 63 65 72
1366 0601' 20 41 61 20 DB , On?' 07T

1367 0612' 3F 20
1368 0614' 03Y 03113 DOE
1369 SCIL 16. TESTY
1370 0616' 60 86 +

1371 0618' 0380' +

1372 0611' 33 32' BDF SITPC ;IS 6T ?es
1373 061C, Fa 07' LDI BIGl(IDLLOC) ;IF NOT Go T0 LE LOOP
!374 0611' 30 PHI ID
1375 061y' F8 00' LI LOWIDLLOC;

1376 0621' 10 PLO I
1377 0622' F8 60 SETPPC: LDI PPCKI :ST1? PSUEDO POG!

131 0624' 17 PLO MPGI
1379 0625' 13 S1I PC

l 1380 0626' 71 DIS

I
!



SICZO-lO 3.36 PAGE 1-30
S11 DUCT: SDO519.11C 16 SIP H6

1381 3627' 33 2B33! :DISABLI INT111UP?
1382 0628' 98 Gil RD
13a3 0629' 57 sTo GPAGI
1384 0621' 17 INC GPIGE
1385 862B' S0 ;1.0 18
1386 062c, 57 STN GPIGE
1387 0620' 70 If?
1388 0521' 33 03 331 ;!ID3LE I1TEIRUPT
1389 062!' CO80107' 1.3! PROMP
1398
1391
1392 0632' SETPC: SCIL 16, TTI;TPE
:39 8632' 68 8
1394 1634' 23241' +
1395 0636' 28 6174 28 03,at PPC: it PPC -
1396 0631' 58 5043 28
1397 8631' 3020
1398 8640 83I 23?!1
1399 261f9F 090FF1 36f4, D010
1488 4'00 4,.010L t
1481 0644' 13 PLO 11
148 264s', 211
1404 I

1405 2641' 32 68' 3Z PCIHl ;If the entred~ PP91 SPICE or Amu
1406 the current PPC will continue.
1187
AN8 SCIL 16. TTY
1409 2649' 68 06
1410 0643' 024!'
:411 064D' 6181 of OCIMl ;1lPE: SPICE.
1412 064!' 811C DT181211 OUT M! ?I
1413 0651' f! D3s 1 Doll1M
1414 SCLt 06. IES?01
1415 8652' 5 686
1416 0654' 036FV
1417 2656' 33 73' 91! S1T218
1418 8658' 9E 21l 00
141? 69 30 PSI to

1 0 2651' 81 GLO It
1421 0651' LB PLO RD
1422 065C' FC 00 AD! 88 DCE~ F
1423 265!' 38 '22' 31SITPPC
1424
142S 0668' PCSLIH: SIL 16. T?! ;TYPE:
1426 23660' 68 86+



I
I

SEI DUCT: SDO519.IC 16 SEP 86

1427 0662' 0241'
1428 0664' C DB 0CH CLILF

1429 0665' 43 6F 6E 74 0B 'Continue ? ': Continue
1430 0669' 69 61 75 65
1431 0660' 20 31 20
1432 0670' 03 BB ETI
1433 0671' 11 DiOi
1434 SCLL 16, TESTY :I TIE RESPOISE 'Y'?
1435 0672' 68836
1436 0674' 0380'
1437 0676' 1371' 311 SIT21D :If not ''. try again
2438 0678' CO 0107' 131 PR01W :IF 'Y' (Continue vi sae PPC;. ;o 'o Proipt1 1439
1440 067B' SET2ID: SCAL 06. TY
441 061' 6 06 +1 1442 067D' 0241' +

443 0671' C153 0w 0CIS31 :TTPE: CI.LF's'

1444 0681' FF B Dol : D01E
0445 0682' 30 02' 31 SEQSET

I1 1446
1447
448 :' S10UIC"1 ,sui,,ss SEQUE:E ,:::,:" ttt" it:"

.450 0684' 97 SEQ?: II 311GE

.451 0685' 30 PI RD
452 2606' Fs860 JDI PPCII

1453 068' ID PL0 1D
1454 SCIL R6. TY ;TPE:
:455 089' 68 86
1456 2683' 0141,
1457 06 ' 5 7 715 65 DB equencer equencer

.458 0691' 61 63 6572
S1459 065' 20
:460 0696' 50 50 43 20 DB 'PPC ' ?PC
1461 2691' 3D 20
.462 )6C' 8002T0D 2 H !?I WID) 12,

I 1463 069E' 20 20 52 73 DI ' Rsti = !sti
1464 M2' 746 B 0 30
1465 0616' 20I 1466 0617' 800 of1808DB 7 171!1I1
1467 2619' A20041 73 .,3 , stk: : st
1468 061H' 74 632030
146 H861' 20
1470 0612' 0080 018 81B : 2 ? a P! fD) II
1471 0634' 20240 II'3 472 0606' if 0321 Dol 031I

im

-I



ficlo-il 3.36 PAGE 1-32
S11 DUCT: SB0519.1AC 16 SIP 46

1473 0011 Fs864 LI IASTII
1474 0619' V7 PLO GPIGI
1475 063V' 47 LoI OPAQE
1476 0681' 3D poI RD
1477 06BC' 07 LD1 GPAGE
1478 0631' AD PLO RD
1479 0631' 8D SEQ?EI: GLO RD
1400 011' FA1 ll o11
1481 DWI1 110of III 021

140 0 C Z C 0107' 61 PROMP
1483 SCAL 16, ITT ;TYPE:
1484 06C61 it886+
1485 06Cil 024E,'
1486 OiCA' 3020 DI 80201 OU H0 3D PR (RD)
1487 06CC' fP D301 :0011DOI
1448 06CD' 30 31' 31 s1~?U

3149

1492 SIQ9E1C1l IDLE LOOP tts zuitssttiit

14948
.495 ORG 100?!?T + 001) 10 0 1011OT
1496
:497 :sSEQUElCEI IDLE LOOP P0110 OP CODES 10T 1A06 CODE

.498
1499 1700' 48 ILLOC: Of140281 :IJIIALIZE SEMDICER 4B : 11? S711 C7:S
1;00 1702' 3700' DW IDLLOC ;GO To TLO1101=4T

1503

1506 F OLLOW PPC IPPCSO0I
1507

1508 ;OLLOW PPC C11 OILY 31 STOPPED
.1:3! 31ELIIIG HIE LOOP AHD REIDIESSIKG

051 734' PCSIO: SCAI, 16, ITT :?YPE:
~52 0704' 68 86

i513 0706' 0241'
:514 0700' 6! iC iC if1 ~1o' : lc ?PC
1.515 070C' 77

16 00' 20 5858o43 H1' MC
1517 0711' CAP? D!01 :CFF CR. 4F. :011
1518 0713' 18 60 R11OR?: 101 PPCI



t

I

11CRO-18 3.6PIGE 1-33
SE1 DUCT: SDIS19. fC 16 SEP 86

1519 0715' ID PLO ID
1520 0716' 97 M1I GPIGE
1521 0711' D0 PHI ID
1522 0718' 12 Six STICK
1523 SCIL 16. TTT ;TYPE:
1524 0719' i8 86
1525 071i3 0241'
1526 071V WDB at SBSDI OU 0 11 WI (D))i 1:527 071f' 20 'B''

1528 0720, IF DB DON ,ONE
1526 0121 8 2D DEC RD

1530 0722' 2 DEC ID ;POIIT TO PPCBI
1531 0723' 4D TaDl RD
1532 0724' SC PHI 1C
1533 0725' OD LDE RD

I1534 0725' IC PLO IC

1535 0727' ED PPCCIP: SEX RD ;COIIIE ITR OLD PPC
!536 0128' 2D DEC ID :TYPE 5!! PPC HES IT IPPIS
:537 0729' QC Gl 1C
1530 3721' 3 101

353 2723' A 13' RY !EPORT
1140 172' ID :c ID
:541 M7E' 8C in EC
542 072F' F3 101
1543 0 730' 31 13' 3IZ IEPOIT
1544 3732' 30 27' Hk PPCCI?

545
:347

:540

:549 *tuI"tItttaist",sttI,, 1 U1OIT FROTECT l!D SEIBLE "1550

iSsI 3734' 1HEI{T: SCIL 16. *T ;TYP: e
1552 2734' 6861
1553 1736' 1241'
1554 0733' 5 61 6F 72 emery -B

1555 013C' 19 2 0
:556 0740' 50 i2 if 4 A3 'Protect 3r Enable'
:557 0744' 65 63 14 0
,558 0748' 6! 72 20 45

559 074C' 61 52 6C
1560 0750' 65
1561 0751' :0 23 50 20 D) 0 23r E)
1562 0755' 6? 72 20 45
1563 0759' 29 0 I 20
1564 0750' 03 D1 iTI

I
I



ICO-Il 36 PAGE 1-34

SEA DUCT: SDO519.AC 16 SEP 86

1565 1751' FF 3B D0
1566

1567 SC, 16. TIS?

i568 075' 886 +
1569 0761' 8210+

1570 SCAL 16, ITB ;CILL INPUT TEST LID BHuCE

1571 0763' 68 86 +
1572 0765' 0221' +

i573 0767' 50 BB 'P' If P. a0 TO FTEC?

1574 768' 0779' DT PT!CT

1575 0751' 45 Do '!' IF E. GO T0 ENIBLE
15' 076B' 8771' D1 EIRBE
1577 076D' Ff 0B 0011

151 0761' CO 8107' LB1 ?IRPT ;GO TO pl01?? :F NOT 083

15T

1580 711' 1810 E1131 O 18 0

1581 0773' a) P11 1H

1582 0774' F&01 LDI 51
1513 01776' is PL0 R1 :SET PROTECT ELI;
1584 3771' 30 1' 31 SETOG

1515 0779' I 0 MTCI: l -0
:56178 Is PLO 1B

58 0817C' 3B M B 8:SE '11BLE

i51a 077D, SETPG: SCAL 16. ?TY :TYP!: 1l. 3. ex
:589 0770' 68 86+
:590 077V' 612W +

.592 0782' 46 72 F 6D 18 'From 7age

1593 37W6' 20 70 61 67
:594 0781' 65 28
1595 178C' 03 18 ETI TI

1596 278D' 9DFF :1 9DFF : 34D. DO1E
15 3 278' 81 2LO HD

:598 079,' BE ?!I 1 :31? 1 IE? PAGE
1599 SCIL 06. !?Y

1600 2791' 6886
:601 2793' 0241'

1602 0795' 1 7655 '2 2B 'over :rs0: tex:

1603 079' 20
1604 2791' 33 :B ET1 T
1605 0798' 9D 01 19D! 11,

1606 179C' 20 70 61 67 28' aqes.' : paqes..

1607 1710' 65713 LIE
1608 0713' 001? o 1809121
19 )715' JD GLO ID

1610 8716' LC PLO IC



SICIO-11 3.36 PIGS 1-35
S11 BUMT SUM A9.lC 16 Sip$6

1611 0117, Cs LSIZ
1612 0718, IC 01 10101
1613 011H' IC PLO IC
1614 SCIL 16. ICIG
1615 0713' 68 86
1616 07111' 0158'
1611 7 ! Vil co 0101' LBI PIOMPT
IM1
161?

1621
1622
1523 D732' 16 111513: AI LIST ;?IS$ BIBLE BIT
1624 1 3' i PLO 13

1625 0114' 46 LDI LIST APss STIR? PIGS
1626 0115' 81 PHI It
1621 0736' 46 LBI LIST 1PISS I or PIGI5
1628 07B1' IC PLO IC
1629
1630 0718' FS 01 RXICIG: LDI 01151! :SELICT STS?!! 110 ;IOU
1631 0131' 11 PLO GFIGE LID STORE 01 GLOBIL PIGS
1632 0735' to 07 l 5STTIi
1633 075B' 51 STI GPIGE
163i4 0731' 17 six 0PI48
1635 071r' 61 OUT GIOOP
1636
1631 5ICO' Is S1 Is
1638 07ld' aC BITFI: ;L0 IC
1639 Old2' 32 E!' BZ 51011
1640
1641 OiCk' it Gil It :11111 BIBLE:
.642 07C5' 13 50 III GLOPG ; LOBIL PIGS
1643 Old' 32 12' 31 SETQ
164
1645 07C9, 91 Gal is
1646 O7l' Is352 111 MSINO spagiCEI sTICl naG
164 01CC' 32 12' 51 SITQ

164 07C1' 91 Gil It
165 01CF' 13 53 111 SUNP STACI PIGS
1651 0112' 32812' 3! SITO
1652
1653 0193' 91 Gil 11
1654 0704' Fl 5I 111 IUIPG 1911 PIGS
1655 0736' 32 12' BZ SITQ



11I181 .3 PHGE H-6
S1A DOCT SDO5I9.1AC 16 sip06

1657 0100' 91. GII 11
1658 0189' 11ft [II IITPG ; IITSIRUPT COITROLL11 PAGS
1659 07D)' 32 12' 8Z SIQ
1660 07B8' 81 GLO 11
1661 07D1' 31 12' 111 SEQ ;POTECT O1 EIABLE
1662 0110' 71 IEQN PROTECT -)Q 0
1663 0781' 30 SIP
1664 0712' 71 SEQ: $IQ M ILK 1)

1565 0713' 61 OUT 11ECRY ;II10 1a1. PROTECT
1666 0714' TI REQ
1667 0715' 98 GII 1E
1661 0716' IC 01 111 01
1669 0710' 1E PH11 R
1610 0719' SC GLO 1C
1611 0711' IfF01 51E 01
1612 07EC' IC PLO IC
1673 0180' 30 C1' BI IEITPG
161
1675 07E1' Fs001 OBN: LDI GRPSAY ;SELECT UT 1/O GROUP
1676 0711' 17 PLO OE AID STOKE 01 GLOBAL PAGS
1671 0112' 18006 LD1 OUTS
1670 0114' 51 SI GPAGE
1679 0115' 91 SEX GPAGE
1510 0116' 61 05'! 0100?
1681 011' 12 S11 STICK
1602 SKIT 16
1603 07180' 68 96
1684
1605

1606

1690 ORG IDSTIT + 8001
1691
1692 tit~t~It~~It~S 21D. P10K STITS 188Rill ,:,ai:nisit

1593
1694 MTIS SECTIOI IICLUDES:
1695
1696 , 1178115?? EAILIIG
1697 . REL TinE CLOCK
1698 BASIC SEQUIECE!
1699 , LOIS DEUCE TABLE
1700 , PISS TIS JODI
1101 , S11 DUCT SPECIFIC CODE
1102



SR DUCT S-51.1 16 SI H

110

1703

1707 0100' CO 0831' ITF!: LI lIThO ;IJTJJIUPT 0 ICTOR
1708 0003, C8 LSD
1109 0104' 1fFl D 011!!!
1710 0306' es 113?.
1711 001' 7FFr ofi011!1111112 0801' Cs 15K?
113 0101' Il!y of107777!
2714 O8CC' CI 11S[P 11 1FOR FUTURE VECTORSI1715 080D' MFI DI1017!!!

1716 0007' CO LS1!
1717 0810' tiff o1 of7771
1710 0115' CS LS1?11721 0811' 1fFl Dw 111FF1

17241 1725 115folfhitII lOf fill11 it"RUF 0 tt,2~,a2S

1726
1727 ;" " 0h I UST DICTLT PIdEID IJTIIOPT 0sx-1 tw

112 011 ts IISTIO: Lo! GL0F 31IET GPAGI(!i) JUST if CASE

1731 ois t0 D 1 T ;1ISTOAI 1)0 GROUP
1732 0811' Vi PLO 01A61

I1731 Oso,1' 171 SlACK ;SIT I TO STICK 12

11136 0122' 12 11C STACK
1131 0022' 72 LinI
1173 0123' V7 PLO GPREE ;!ESTORE ;5111 PAGE 17.0
1719 0824' 12 Liii
1140 0825' MA PSi 11 ;RISTDIJ 1)
1741 3026' 72 LOUA
1142 0027' II PLO 11
1743 0828' 12 Lou;STU 3

11746 0123' 11 PLO 11 ISO s
2747 081, 72 1011

1741 0120' PC PsiIc3 lT1 IC



ACIO-lI 3.36 PAGE 1-38
SEA DUCT: SD0519.EAC 16 SEP 86

1149 0121' 12 LDII
1750 082 ' AC PLO IC
1751 0830' 72 LIII
1752 0131' ID P1I RD ;HESTOI ID
1753 0132' 72 LIll
1754 0833' U PLO U
1755 0834' 72 LBlA
1756 0135' BE Pal iE ;RESTOU E
1757 0836' 72 LI1L
1758 0137' it PLO 1E
1759 0831' 72 LDII
1160 0839' FE SIL ;USTOE IDF
1761 0831' 72 Lu ;ISTORE D
1762 0831' 70 RET ;ETUl
1763 083C' CO 8i0 LBI IITTEC
1764
1765 tII T EU T

1766
1767 083 ' 22 IITIP0: DEC STAIC
1768 0840' 78 SAT :SITE IP
1769 0841' 22 DEC STICI
1770 0842' 13 STU :SITE D
1771 0843' 76 SEC
1772 0844' 13 STID ;SAITE I
1713 0845' 81 GLO 1E
1114 0846' 73 STID :SITS RE
1775 01' 9E Gil IE

1776 0141' 73 STU1
1777 0849' 8D GLO RD
178 0141' 73 STID ;SIE RD
1779 084' 90 Gil ID
1710 014C' 73 STU
17181 084D' 1C GLO IC
1782 0841' 13 STU1 ;SAVE IC
1783 0141' 9C GIl IC
1784 0150' 73 STI
1715 0151' 11 GLO RI
17186 0152' 73 STID ;SATS I1
17187 0853' 91 GIl is
1711 0154' 73 STI
1789 0155' 1 GLO U
1790 0156' 73 STU ;SITE IA
1791 0157' 91 Gil II

1792 051' 73 STUD
11i 0859' 17 GLO GPI!
1794 0151' 73 STD :S111 OPiGI LOC. (17.0)

A A
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MACRO-18 3.36 PAGE 1-39
SEA DUCT: SDO5R9.MAC 16 SEP 86

1795 0851' 73 SEQ
1796 085C' 7A REQ ;PLUSE Q
1797
1798
1799 085D' F8 08 RBRET: LDI RBHI ;RESTORES RB USED IN THE LAST INTERRUPT
1800 085F' A7 PLO GPAGE
1801 0860' 47 LDA GPAGE1802 086i' BB PHI RB
33 o , 07 LDN GPAGE

1804 0863' AB PLO RB

1805i:206

1807 *LO** it**** tt* LONG BRANCH TABLE * * azaala*t************
1808

1809 0864' CO 0881' LET: LBR ATCHK ;I CHECK
1810 0867' CO 0900' ATRTN: LER RTC ;RUN REAL TIME CLOCK
1811 086A' CO 09CA' RTCRTN: LER SZQCYC ;RUN SEQUENCER THIS CYCLE ? CYCLE ) I
1812
1813 086D' CO OA32' SEQRTN: LBR TTY2 ;SEND DATA ON LOOP 2 IF REQUIRED
.114 0870' CO OA7D' TY2RTN: LBR BR2 ;BREAK LOOP 2 IF REQUIRED
1815 0873' CO 3A97' BR2RTS: LBR CTRCBK ;SEQUENCER CNTR(n) TIMEOUT? CYCLE 263I 1816

1817 3876' C0 12FO' CTRRTN: LBR CMPSRD ;READ COMPASS SEC. z Xl; CYC 0A,3B1818 0879' CO 131A' CMPRTN: LER SIRD ;READ SWITCHES SEC. =ALL; CYC 24,25

1819 387C' CO 1322' SWRTN: LBE AD ;A/D, NUX CONTROL
1820 A87F' CO 13BA' ADRTN: LER TR ;TRANSMISSOMETER A/D CONTROL

1832 7882' CO 1433' TNRTN: LBR ?DCHK ;RELAY PODS / ACOUSTIC LINK SEC ALL, CYC
1823 0885' CO 1478' PDRTN: LER HDGCHK ;HEADING INDICATOR :y: = 03,C
1324 0888' CO 14CA' 3DGRTN: LBR PULC3K ;PULSE RELAY DRIVER?
!825
i826 088B' CO 1500' PULRTI: LBR XYZCHK ;XYZ OPTO iNTERUPTERS FLG: 00:CYC 64,25
1827 AC=OPTO PWR. ON
1828 088E' CO ODAD' XYZRTN: LBR SD ;SEA DATA BUFFER SETUP AND REC:RD SEC. : CYC A
1829 0891' C8 SDRET: LSKP11830 0892' PEEP Dv OFFEH
1831
1832
1833 0894' E2 RBSAVE: SEX STACK
1a34 0895' FS 08 LDI RBHI ;SAVE R FOR NEXT INTERRUPT
1835 0897' A7 PLO GPAGE
1836 0898' 98 GHI RB
1837 0899' 57 STR GPAGE
1838 089A' 17 INC GPAGE
1839 0891' is GLO R

I 1840 099C, 57 STR GPAGE

I
Ir



ACRO-13 3.36 PAGE 1-40

SEA DUCT: SDOSR9.,IAC 16 SEP 86

3841
1842
143 0M90' El BRCHK: SEX INTPC ;CHECK FOR SAIL BREAKS
.844 389E' 61 OUT GROUP
1845 089F' 06 Di UARTS ;UART GROUP x = INTERRUPT PC
1846 08A0' E2 SEX STACK ;CKECK FOR SAIL BREAK LOOP 2
1846 Oko 6B INP STATI ;UART EXT STATUS LOOP 1

13s8 08A2' F 10 BI IOE

1849 08&4' 3A A8' BIZ BROKE

i50 OaA6' 30 11' 3R RESflO

1851 ;,
1852 OakBs FB 3F' BROKE: LDI LOW(RESTRT) ;SET PC = STRT

153 oBA' 0l PLO PC

1354 0 aB' YB 00' LDI HIGH(RESTRT)

1855 0ADO' B3 PHI PC

1856 08aE' CO 0O1E' LBR SISTK ;RESET STACK

1857
1858 15;.,aa,*i .t.tt *tt UART 3 CHECK t1 ltttatiA. ta-*t*'

1859
1860°1361 OBI' F 03 ATCH: LDI SYSFLG ;CHECKS O TYPE I 7OR ?TIME
1362 083' ?a PLO GPAGE
:363 3884' 07 LDN GPAGE

34 0815' P6 SER
1865 3836' 38 67' BIF ATT :6 FLAG SET ?
1366 0818' El SEX IxUTC
1 H67 0819' 61 OUT GROUP
:368 088k' 06 DB JkRTS ;U&RT GROUP
1a69 381 ' 62 OUT DATA
1870 OurC' 40 Do 'I' ;TYPE ''
1 7i 0810' 07 LDH GPAGE
1872 081' PA AR OFEa
1873 OSC0' 57 STR GPAGE ;CLEAR I FLAG
1874 osCi' 3067' BR ATRTN ;RETURN TO LBT

1875
18 76 ORG I TPG K 100 )
1877

1878 ,it*tata"'"'t'" REAL TIME CLOCK ,

1879

1881

1882 0900' ?8 1D RT: LOt ARL

1883 0902' 52 STR STACK

1884 0903' 17 PLO GPLGE
1885 0904' 07 LD GPAGI

1886 0905' 3A 2D' liZ IICRTC
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IACRO-18 3.36 ?AGE 1-4i
SEA DUCT: SD05R9.MAC 16 SEP 86

1387 0907' F8 03 DECAR: LDI 03H ;03 3 :IGIT LOOP COUNT
1888 0909' A8 PLO CYCCNT

1889 090A' FC 00 ADI 00 ;SET DF TO BORROW
1890 090C' 27 DECNEX: DEC GPAGE

1891 090D' 07 LDN GPAGE
1892 090E' 7F 00 SMBI 00
1893 0910' 33 14' 3DF NOBRRW

1894 0912' F8 09 BORROW: LDI 09
1395 2914' 57 NOBRRW: STR GPAGE
1896 0915' 28 DEC CYCCNT
1897 0916' 88 GLO CYCCHT
1898 0917' 3A 0C' BMZ DECIEX
1899 0919' F8 03 TESTO: LDI 03 ;03 3 DIGIT LOOP COUNT
1900 0913' A8 PLO CYCCNT
1901 091C' 47 TSTNEX: LDA GPAGE
i902 091D' CA 086A' LBNZ RTCRTV
1903 0920' 28 DEC CYCCIT
1904 0921' 88 GLO CYCCIT
1905 2922' 3A IC' BlZ TSTMEX
1906 0924' F8 ID CLRAR: LDI ARFLG ;SET A-R FLG. NORM.
1907 0926' 17 PLO GPAGE
:908 0927' F o1 LDI 01
3909 0929' 57 STR GPAGE

1910 092A' CO 086A' LBR RTCRTN
!911 092D' F8 19 :NCRTC: LDI CYCLES ;INCREMENT CYCLE COUNT
1912 092F' A7 PLO GPAGE

1913 0930' 07 LDN GPAGE
:914 0931' FC 01 ADI 01
1315 0933' 57 STR GPAGE
1916 0934' FF 28 SMI HZ ;HZ INTERRUPT RATE
1917 0936' 33 34' BHF TSTADV
1918 0938' F8 00 DI 00 ;CARRY CYCLES
1919 093A' E7 SEX GPAGE
i920 0938' 73 STXD
1921 093C' 07 DN GPAGE
1922 093D' FC 01 ADI 01 ;INCREMENT SECCNDS
1923 093P' 57 STR GPAGE
1924 0940' FF 0A SKI OAH
1325 0942' 33 58' 3DF INCIo

1926 0944' 07 TESTS: LON GPAGE
1927 0945' FB 05 XRI 05 ;SECONDS = 5 ?
1928 0947' 3A 84' BIZ TSTADV
1929 0949' FS IE LDI ATFLG
1930 0942' A7 PLO GPAGE
1931 094C' 07 LON GPAGE
1932 094D' 32 B4' BZ TSTADV ;RTC I FLAG 0?



XACRO-18 3.36 PAGE 1-42
SEA DUCT: SD05R9.KAC . 16 SEP 86

1333 094F' F8 00 SETAT: LDI 00
1934 0951' 57 STR GPAGE ;CLEAR RTC I FLAG
1935 0952' F8 03 LDI SYSFLG
,936 0954' A7 PLO GPAGE ;SET SAIL I FLAG
1937 0955' 07 LDN GPAGE
1938 0956, F901 ORI 01
1939 0958' 57 STR GPAGE
1940 0959' 30 34' BR TSTADV:941;

1942 095B' F8 00 INCIO: LDI 00 ;SET SEC Xl = 0
1943 095' 73 STXD ;X = GPAGE HERE
1944 095E' 07 LDN GPAGE ;INC. SEC X 10
i945 095F' FC 01 ADI 01
1946 0961' 57 STR GPAGE
1947 0962' FF06 SKI 06 ;SEC X 10 = 6 ?

1948 0964' 33 B4' BNF TSTADV
1949 0966' F8 00 iNCMIN: LDI 00
1950 0968' E7 SEX GPAGE
1951 0969' 73 STXD ;CLEAR SEC X 10
1952 096A' 07 LDN GPAGE
:953 0961' FC 01 ADI 01 ;INCREMENT MIN. X 1
1954 096D' 57 STR GPAGE
1955 096E' FF ol SKI ou
1956 0970' 3B 4' BNF TSTADV
1957 0972' F8 00 LDI 00
1958 0974' 73 STXD
1959 0975' 07 LDN GPAGE ;XIN X1 0, IC KIN X :0
1960 0976' FC 01 ADI 01
:?61 0978' 57 STR GPAGE
1962 0979' FF 06 SKI 06 ;HOUR UP ?
1963 097B' 3B 34' B3F TSTADV
1964 097D' F 00 HOURUP: LDI 00 ;CLEAR KIN X 10
1965 097F' 73 STXD
1966 0980' 07 DI GPAGE
1367 0981' FC 01 ADI 01 ;INCREMENT HOURS
1968 0983' 73 STXD
i969 0984' FF 04 SKI 04 ;HOURS Xl 4 ?
1970 0986' 33 B4' 3NF TSTADV
1971 3988' 07 LDN GPAGE
1972 0989' FF 02 SKI 02 ;DAY UP 7
1973 098B' 33 9C' BDF DAYUP
1974 098D' 17 CHKIG: INC GPAGE
1975 098K' 07 LDU GPAGE
1976 0987' FF OA SKI OH
1977 0991' 3B B4' 31F TSTADV
1978 0993' F8 00 LDI 00

it
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IACRO-18 3.36 PAGE 1-43

SEA DUCT: SD05R9.MkAC 16 SEP 86

1979 0995' 73 STXD

1980 0996' 07 LON GPAGE

1981 3997' FC 01 ADI 01 ;INC HOURS X 10

1982 0999' 57 STR GPAGE

1983 099A 30 34' BR TSTADV

1984
1985 099C' F8 00 DAYUP: LDI 00

1986 099j' 57 STR GPAGE

1987 399F' 17 INC GPAGE ;CLEAR HOURS

1988 09AO' 73 STXD

1989 09kl' 27 DEC GPAGE

1990 09A2' F8 03 LDI 03

.99i 09A4' A8 PLO R8

1992 09A5' 07 DAYCAR: LD8 GPAGE ;CARRY DAYS AS REQUIRED
i1993 09A6, FC 01 ADI 01

1994 0918' 57 STR GPAGE

1995 09A9' F? Ok SKI OA

1996 09a' 3B 834' BF TSTADV

1997 09AD' FS 00 LDI 00
- 9 8 09AF , 73 STIM

1999 0980' 28 DEC RS

2000 091 38 GLO Ra

2001 0932' 3A A5' 3NZ DAYCAR

2002
2003 0984' F8 10 TSTADV: lDI ARFLIG

2004 09B6' k7 PLO GPAGE

2005 0937' 07 LDN GPAGE

2006 09B8' FB 02 XRI 02

2007 9A' 3k Cl' 31Z TST21D

2008 09BC' F8 03 Lai 03

2009 09BE' 57 STR GPAGE

2010 09B' 30 2D' ER INCRTC

2011 09CI' FB 21 TST:ND: XRI 01 :01 02 OR 33

2012 09C3' 3k :4' BNZ CLIAR

2013 09C5' F3 02 Lai 02

2014 09C7' 57 STR GPAGE

2015 09C8' 30 07' BR DECAR

2016
2017

2018 .,t~aaiaa~at,*,t,*aaa~a~ataaaa SEQUENCE CYCLE ? iat ttISS atatitt

2019
2020 O9CA' FS 67 SlQCYC: 3l1 SEQRAT ;SPECIAL SEQUENCER RATE NEEDED? SEQRAT .E. 00 )

2021 09CC' A7 PLO GPAGE

2022 O9CD' 07 LON GPAGE

2023 09CE' 32 :E' az SEQOI IF NOT RUN ONLY ON CYCLE #1

2024

|I1
Yt
7q



KACRO-lO 3.36 PAGE 1-44
SEA DUCT: SD0SR9.MAC l6 SEP 86

2025 1910' A 10 Anl aOa ;SEQRAT ISB 1? 1lXX XXXX)
2026 09D2' C2 0A22' L3Z CYXXNN IF No, WAIT FOR CYCLE N OR #01 GO 70 YXINN;
2027
2028 09D5' 07 LON GPAGE ;IF MSB = I [OX), CHECK LOW NIBBLE
2029 09D6' FB 80 IRI 80; (1000 0000) % EVERY CYCLE
2030 0908' C2 0Bo0' LB SEQNCR ; (1000 0001) = EVERY OTHER CYCLE
2031 09DB' F3 01 XIl 01 (1000 0010) = EVERY FOURTH CYCLE
2032 090D' 32 FA' Bz CYXXXI (1000 0100) = EVERY EIGHT CYCLE
2033 39DF' FB 03 RI 03
2034 09E1' C2 0A06' LIZ CYXXO1 (1000 1111) z EVERY FOURTH :YCLZ
2035 09E4' FB 06 XIl 06 ; (PINGER CONTROL ONLY)
2036 09E6' C2 0114' LBZ CYXOl
2037 09E9' FE OB XRI BH ;IF NONE OF THE ABOVE,
2038 09EB' C2 0A06' LBZ CYXX0i RUN ONLY ON CYCLE #01
2039
2040 09EE' F8 19 SEQOI: LOT CYCLES ;CHECK CYCLE *
2041 09F0' A7 PLO GPAGE
2042 09FI' 07 LO0 GPAGE
2043 09F2' FE 01 XRI 01 :RUN SEQUENCER ONLY ON CYCLE Z
2044 19F4' C2BO0' LBZ SEQNCR
2045 09F7' CO 086D' LiR SEQRTN

2046
2047 09FA' F8 19 CYXXXI: LDI CYCLES ;luN EVERY OTHER :YCLE
2048 09FC' A7 PLO GPAGE
2049 09PD' 07 LDM GPAGE
2050 19FE' FA 01 At 01
2051 2Al0' CA OBO0' LINZ SEQNCR
2052 0A03' CO 036D' LBA SEQRTN
:153
2054 oAc' Fs i9 CYXX01: LOI CYCLES ;RUN !VERY FOURTH CYCLE
255 OA08' A7 PLO GPAGE
2356 oAko' 07 LON GPAGE
2057 OAOA' FA 03 AMl 03
2058 OAOC' FB 01 XRi 01

2059 DAOE' C2 0100' LBZ SEQXCR
2060 0A11' CO 08D6' LB SEQRTX
2061
2062 0A14' Fl 19 CYX001: LDT CYCLES :RUN EVERY EIGHT CYCLE
2063 0A16' A7 PLO GPAGE
2064 Oil7' 07 LON GPAGE
2065 0AL' FA 07 All 07
2066 oAilA' F 01 XIl 01
2067 OAiC' C2 0BO' LIZ SEQICR
2068 OAF Co 086D' LI SEQRTI
2069
2070 022' 07 CYXIEI: LON GPAGE ;RUN 01 ONLY CYCLES N NX OR 01

,ne~~aili i fl a l mmIf I I~ m"'iiii



MACR-IS .36 AGE 1-45
SEA DUCT: SDMS9.1AC 168P 6

071' :1;31 PA 7F AN! 7"-H
2272% OX25' AD PLO RD
2073 OA26' FS819 LDI CYCLES
2074 OW,8 Al PLO GPAGE
2375 0129' El SEX GPkGE
2,0 OklkA 8D GLO RD
'077 OA2B' 73 XOR
2Q7a3 A2C' C2 03003 BZ SEQNCR ;ON CYCLES NN, RUN SEQUENCER
2279 3A;F' CO 39F1' JR (SEQOl + 3) ;CEECK TOR CYCLES =0

2081

2032 saaatasaita ata TTY2 kiaazaait:,aillttiatis

2084 aA321 P8 77E 'TYI: LDI TTY2I ;CHECK LOOP 2 OUTPUT LIST ?MTR
IM8 OA34' A7 PLO GPAGE
1086 3A5 711GPAGE
248 QO7 A36' C: 0870' mB0 TY2RTN ;IF CLEAR i=00), RETURN TO LBT
2388 OA39' Vl SEX GPAGE
2089i RLXA RTTY2 :LIOAD TTY2 POINTER RMG RTTY2)

229 23A 6i 6F
2.91 OA314' 27 DEC GPAGE
2092 :A:O' IT LIU8 ITTY'A ;GET X(RTTY'2)
293 IVE EP R SF :: F

324 40 1 2:371' 13Z TY'RTN Iso RETUR 01S

2095 343, P3 6F KRI (OFE XOR :90H) IS3 IT 981
;0296 31451 3: 5c 3Z TY2ETX :F so O 0 7 TTY-ETX

2298 :A47' 71YCT SEX :XTPC ;:YE ON 100P2
2.299 19M, 6I OUT GROUPI2130 "A49' 06 03 uARTS SET UART GROUP
21.31 OAA Z: SEX STACK
21302 OA43 6D iP? STATN CHECK STATUS
13 OAC FEC RI OCOB NVR
2104 )A4.71 PA :0 Aml OCOH 4ASK TOR MRE AND :sRE

2128 ~ ~ ~ ~ a~ 2A2 C 87'1 y2RTN
2:06 lkA53' 6C 3iP DITA2 CLEAR ECHO IA
1 107 OA54' EF SEX RTTY2
2138 3A551 64 UT )ATA2 SEID DATA 01 'LOOP 2
2189 OA561 El SEX GPAGE210RI IY E AA?011-R0 LBLG
2 111 A57' 6a AF
112 1AS31 CO O87sloTYRT

2113 MACI El TY:E*X: SEX INTPC ;WAIT FOR ETM

2115 QA5D' 6i OUT GROUP SET UART GROUP

3581ASI 06 23 UAITS



MACRO-iS 3.36 PAGE 1-46
SEA DUCT: SD05R9.MAC i6 SEP 86

2117 OA5F' E2 SEX STACK
2U8i 3A601 6D INP STAT2 CHECK STATUS

219 0A611 FE co XRI OCOM , IVERT
A12 OA63' FA CO ANT OM IASK FOR THRE AND TSRE

16121 OA65' CA 0870' LBNZ TY2RTM RETURN TO LBT IF REGS. NOT 7IMFI!
2122 oA68' E2 SEX STACK
213 0A69' 6D IN? STAT2 D?
214 MAA 16 SHR
15 3A'C 80 BNF TY2RTN IF NOT RETURN 7O LEBT

21126 )A6E' SC INP DATA2 , F A2
2127 OAF F FANT 07FH MASK MSB

2128 OA71' F3 33 XRI 03 , IS IT ETX?
219 OA73' CA 0a7V LBNZ TY2RTN 1F NOT ZTX, RETURN TO LBT
2130 0A76' 1F INC RTTY2 , T 7F 7x, INC. 111Y2 iis, CN~
2131 0A77 V7 SEX GPAGE
2132 RSXD RTTY2 , AND RESTORE
2133 IA78' 68 AF

214 VAA' CO03370' ME TY2RTN ;RTN TO LET

2131

2:40 3A7D' F8 7D BR2: !DI 9R2CNT ;GET BREAK b013- FROM rPAG-7
2:41 3A7F' A7 ?T40 GPAGE
1:42 1ASO' 07 LDN GPAGE
2143 okA81 FE 3 :0XRI 00
14 3A831 ^2 3873 LET ER2RTN ;7F ',, RETURN 'O LBT

1145 386' 07 LON GPAGE .:T NOT, DECREM4ENT 7OUNT
216 A87' FF31 SMi0

2141 3A391 57 STR GPAGE
2148 MA8' CA 0873' LENT 3R2RTN I NOT, 0, RETURN TO LET
:i49 OAaD, El BRiCLR: SEX IXTPC ;IF NOW 3, RESET UART Z

2150 3ABE, 6i OUT GROUP
2:5: OA&F' 36 DB UARTS
2:.52 *3A9 65 OUT CNTRL2l
:153 oA91, i2 25 FORMT

2154 0192' 64 OUT DATA2 ;SEND NULL TO RESET UART 2
2:i55 0193' 30 DE 00
2:56 DA94' Co 0873, LBS BR2RTX ;RETUTN TO LET
4157
2158
;i59
2160 7jaat~aii~t IME OUT COUNTER FUNCTIONS stitiiSaaBt

2161 '"RUNS ON CYCLES =26H ONLY '

2162



XACRO-is 3.36 ?AGE 1-473SEA 3UCT: SD0519.XAC .6 SEP 36

2163 OA97' Fa 19 CTRCHK: LBI CYCLES ;RUN ONLY ON CYCLE ;6H MNXT TO LAST CYCLE)
2164 OA99' Al PLO GPAGE
.i W15 AA 07 LDN GPAGE
266 008' FB 26 XRI 26H
2167 0A9D' CA 0876' LBNZ CTIRTN ;RETURN TO LBT IF CYCLE NOT 26i11 2168
2169 3AO 2CTCEK: SEX STACK

2173 SCAL R6, CTNCHK
271 hAI 68 36

2172 OAY 0AB6' +

213 AS 6C DE CTkEI
217 2A6 6E DB CTAVHII 2175s

2176 SCAL R6, CTNCHK
26!177 3k7' is3a6 +
178 OAA9' OkE6'
2179 OkA' 70 DB CTEHI

218 AAC' 72 D CTEVBI

^2132 SCAL R6, CTNCHK
:1SI *AA0' 68 36
213S4 OAY OA36,

aI 25 JAJI' 74 )3 CTCE
2136 0AB2' 76 :B TCVEI

I2138 )AB3' CO0876 LBR MTRTN ;RETURN TO !BT

131i 0AB6, 46 TNCHK: IDA LIST
21192 OA37' A? PLO GPAGE ;EXIT IF CNTR A
2193 WhS' S-7 SEX GPAGE
2194 RLXA RA ;?UT CNT~n) IN RAI2195 M91E 63 6A
216 2kBB' 9k GHI RA "S it =0
2197 33EC' 3A :1I 3NZ MTDEC
:.?a WE,1 8k GLO RA
2133 OAEF' 32 Z1' 3Z (CTNRTI-1) ;SKIP VECTOR POINTER IN1 ?ASSLiS"T AND RETURN
2200
2201 01C", 2k CTNDEC: DEC Rk ;DECREMENT CNTR N ANDI2202 OAC21 9A GHl RA ;BRANCH TO CTNSTR IF NOT =0
.22 3 1fC3, 3k DE' 3HZ CTNSTR
26204 oiC5' 8A GLO RA
2205 01C6' Ak DE' BIZ CTISTR ;IF CITR N 0, STORE 0 COUNT
2206 G1aS 27 DEC GPAGE
2207 RSXD Rk32208 0kC9' 68 Ak +



MACRO-18 3.36 PAGE 1-48
SEA DUCT: SDO5R9.MAC 16 SEP 86

2209 QACB' 46 LDA LIST ;GET CT(n)VHI FROM PASSLIST
2210 OACC A7 PLO GPAGE and put it in RA
2211 RLXA RA
2212 OACD' 68 6A +
2213 OACF' F8 61 LDI PPCLO ;Put the new PPC in the
2214 OAD' A7 PLO GPAGE PPC pointer
2215 OAD2' E7 SEX GPAGE
2216 RSXD RA
2217 OAD3' 68 AA +
2218 OAD5' F8 68 LDI PPCCNT ;SET =00:
2219 OAD7' A7 PLO GPAGE
2220 OAD8' F8 00 LDI 00 ; PPCCNT
2221 0ADA' 73 STXD SEQRAT
2222 OADB' 73 STXD
2223 OADC' 30 E2' BR CTRTN ;GO TO CNTRTN
2224
2225 OADE' 27 CTNSTR: DEC GPAGE ;STORE COUNTER N
2226 RSXD RA
2227 OADF' 68 hA +
2228 OAE1' 16 INC LIST ;SKIP VECTOR POINTER IN PASSLIST
2229
2230 OAE2' E2 CT!RTN: SEX STACK ;RETURN
2231 SRBT R6
2232 OAE3' 6a 96 +
2233
2234
2235
Z,36 tttttttttttt ttt SEQUENCER

2237
2238 ORG (INTPGN + 300H)
2239
2240 ;*'* LOCATION OF VARIOUS ELEMENTS I THIS SECTION ARE a*
2241 ;t* EXTREMELY CRITICAL MUST START AT A PAGE START '"
2242

2243
2244 OO0' Fs 60 SEQICR: LDI PPCEI
2245 0302' A7 PLO GPAGE
2246 0B03' 47 LDA GPAGE
2247 0B04' BC PHI PPC ;SET UP PPC
2248 OB05' 47 LDA GPAGE
2249 O06' AC PLO PPC
2250 OB07' 47 LDA GPAGE
2251 0508'. BD PHI RSTK ;SET UP R STACK
2252 0309' 47 LDA GPAGE
2253 OSQA' AD PLO RSTK
2254 008' 47 LDA GPAGE
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SEA DUCT: SD05R9.MAC 16 SEP a6

2255 OBOC' BE PHI ASTK ;SET UP A STACK
2256 OBOD' 47 LDA GPAGE
2257 OBOE' AE PLO ASTK
2258 OBOF' OC DN PPC ;GET NEXT PPC

2259 0B10' FA FC AI OFCH ;MASK TO DECODE PPC
2260 0B12' Al PLO INTPC ;REDIRECT INTERRUPT PC TO PPC
2261
:262

2263 OB13' Il INCPPC::INC PPC ;SET UP FOR NEXT FPC

2264 OB14' CO 3COO' SAVE:: LBR SAVPPC
2265
2266 OB17' 2C DECPPC::DEC PPC ;SET UP FOR PREVIOUS PPC

2267 0B13' 30 14' BR SAVE ; USED BY EXT. SEQUENCER FUNCTIONS

268
2269
2270
2271 ;,,,,*,,*,*tPPC's START HERE **************

2272
2273
2274 ORG (SEQNCR + 28H)
2275 0828' IC JUMP:: INC PPC ;JUMP TO PPC AT AAAA
2276 0B29' 30 66' BR JMPEXC
2277
2278
2279 ORG (SEQNCR + 30H)
2280 0830' 4C PUSH: LDA PPC ;PUSH N BYTES TO A STACK
2281 OB31' FA 03 AlI 03
2282 0833' A9 PLO R9

J 28 3B34' 2E PUSHI: DEC ASTK
2284 0335' 4C LDA PPC ;LOAD IMMEDIATE PPC BYTE
2285 0B36' 5E STR ASTK
2286 0837' a9 GLO R9
2287 0338' 32 14' BZ SAVE ;ANOTHER BYTE

2288 0B3A' 29 DEC R9
2289 033' 30 34' 3R PUSH!
2290
2291
2292 ORG iSENCR + 40H)

'293 0340' 4C POP: LDA PPC ;POP N BYTES FROM A STACK

2294 0341' PA 03 Ali 03

2295 3B43' A9 PLO R9

2296 0144' IE POPI: INC ASTK
2297 0B45' 89 GLO R9
2298 0146' 32 14' BZ SAVE

2299 0B48' 29 DEC R9
2300 0B49' 30 44' B1 POPi

I
I
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XACO-18 3.36 PAGE 1-z0
SEA DUCT: SD05R9.MAC 16 SEP 86

2301
2302
2303 ORG (SEQNCR + 4CH)
2304 0B4C' Co 0C22' INIT: LBR INITX
2305
2306
2307 ORG (SEQNCR + 58H)
2308 0B58' ID RETURN: INC RSTK
.309 3B59, 4D LDA RSTK ;RE.4RN FROM ?CC SUBROUTINE
2310 OBS' BC PHI PPC
2311 OB58' 3D LDN RSTK
2312 OBSC' AC PLO PPC
2313 0B59' IC INC PPC
;314 OB5E' 30 13' BR INCPPC
2315
2316
2317 ORG (SEQNCR + 60H)
2318 0B60' iC GOSUB: INC ?PC ;GOTO PPC SUBROUTINE
2319 8B61' ED SEX RSTK
2320 0B62' aC GLO ?PC
2321 0B63' 73 STXD
1322 O864' 9C GHI ?PC
2323 0B65' 73 STXD
2324 OB66' 4C JMPEXC: LDA PPC
2325 O867' A9 ?LO R9
2326 0B68' oC LDN ?PC
2327 3B69' AC PLO PPC
2328 OB6A' 89 GLO R9
2329 OB68' BC PHI PPC
2330 OBC' 30 14' BR SAVE
2331
2332
2333 ORG (SEQNCR + 70H)
2334 OB70' OC WTTILL: LDU PPC ;VAIT TILL DAYS, HOURS,
2335 3371' FA 33 ANI 03 ;MIN, SEC 01 RTC
2336 OB3' FE SHL
2337 OB7' FC 11 AOl Dia
2338 0B76' 17 PLO GPAGE
2339 0377' S2 SEX STACK
2340 SCAL R6, CIPARE
2341 0178' 6886 +
2342 037A' OC9C' +
2343 OB7C' 31 13' BDF IICPPC
2344 0B7' 30 14' BR SAVE
2345
2346



SACEO-18 3.36 PAGE 1-51
SEA CT: SO05R9.AC 16 SEP 86

2347 ORG (SEQXCR + 82HI
2348 OB8O' CO OC6F' WTFOR: LBR TFORX
2349
2350

2351 ORG (SEQNCR + OAOHJ
2352 OBA0' CO 003A' CTA: LBR CTAX
2353
235412355 ORG (SEQNCR + OBOE)
2356 OBBO' CO 0D57' CTB: LBR CTX
2357
2358I 2353
2359 ORG (SRQNCR + OCOH)
2360 OBCO' CO OD74' CTC: LBR-CTCX
2361'I 2362
2363 ORG (SEQNCR + OCH)
2364 OBC4' 30 13' NOOP: BR INCPC ;PC NO OF
2365
2366
2267 ORG SQNCR + OC8H)
2368 ;,tk ADDITIONAL PSEUDO CODES CAN BE INSERTED HERE "'

2369
2370
2371 ORG iSzQNCR 3 ODOR)
2372 OBDO' CO OCB9' LOOP2: LBR LOOPIX ;START OUTPUT LIST ON 'OP 2
2373 ; AND ?WR ON/FF L3OP 2
2374 1

~2375

2376 ORG (SEQNCR + 3EOH)
2377 OEO l c &00' SEQXTI: LOR HELP + 800 ;SEA OUCT EXTENDED SEQUENCER
2378 FUNCTION PREFIX
2379
2380 ;i' NORE PSEUDO CODES CAN BE iNSERTED HERE it'
2381

2383
234 ORG (SEQNCR + 1OOH)
2385
2386 ;ttktt BASIC SEQUENCER IN THIS SECTION ARE CALLED BY THE
2387 ; PREVIOUS PROGRM PAGE kti'*
2388
2389
2390 OCo0' Fe 65 SAVPPC::LDI ASTKLO ;SAVE PPC AND STACKS ON GPAGE2391 OCO2' A? PLO GFIGE

I2392 OC03Y E7si MI G

I



MACRO-18 2.36 PAGE 1-52
SEA DUCT: S005R9,MAC 16 SEP 86

2393 0C04' SE GLO ASTK
2394 OC05' 73 STXD
2395 0C06' 9E GHI ASTK
2396 0C07' 73 STXD
2397 OCOS' SD GLO RSTK
2398 0C09' 73 STXD
2399 OCOA' 90 GRI RSTK
2400 OCOB' 73 STXD
l401 oCoC' aC GLO PPC

2402 OCOD' 73 STID
2403 OCOE' 9C GRI ?PC
2404 OCOF' 57 STR GPAGE ;GPAGE -) PPCHI
2405
2406
2407 OCIO' El FLAGCK: SEX INTPC ;THIS SECTION COULD CHECK 73S7RUMENT
2408 ;* DO FLAG CIECKS SPECIFIC FLAGS ( ON / OF?
2409 AS NECESSARY AND PERFORM THE INDICATED
2410 TREN ... Al OPERATION WHEN SEQUENCER
2411 ; EXITS TO lET
2412
2413 oC1l' CO 086D, LBR SEQRTN ;RETURN !O LBT
2414
2415
2416

2419
2419 0C14' A7 SETCLR::PLO GPAGE ;SET OR dR FLAG ON GPAGE
242 OCI' 4C LDA PPC
2421 0C16' F6 SHR
2422 0C17' 33 IC' BDF SETAC
2423 0C19' Fe 00 Lai 00
2424 OCB' C8 LSKP
2425 ociC' FS AC SETAC: LDI OACH
2426 0CE' 57 STR GPAGE
2427 OCIF' CO 014' LER SAVE
2428
2429
2430 ;tlta Itati INITIALIZE STACKS AND COUNTERS - 4C, 4D, 4E **,' t"'"
2431

2432 0C22' OC INITI: LDN PPC
2433 0C23' PA 03 ANI 03
2434 0C25' 32 37' BZ INITS ;4C z INITIALIZE ONLY SEQ. STACKS, PPCCNT,
2435 0C27' FS 01 XRIl 01 FASTMODE, ETC.
2436 0C29' 32 32' BZ INITB ;4D = INITIALIZE BOTH
2437 OC2B' FE 03 XRI (01 XOR 02)
2438 OC2D' 32 3F' BZ INITC ;4E = INITIALIZE ONLY SEQ. COUNTERS

i
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KACRO-i8 3.36 ?AGE 15

ISRI DUCT: SD05R9.MkC 16 SEP a6

2439 ourY Ca 0313' E ICP

24410 C2' E INITE: SEX STACK

1 214412 C2 E SCAL RE, CMTCLR

2443 OC33' 68 86+

j2444 OC35' 0C47' +

24465 C71 E INITS: SEX STACK

446 C3 SCAL RE, STRCLR

2448 0C3s' 68 86+
2449 aC3A' OC59'

26450 oc3c Co 0113' LtIICPPC

2451 iIC E TC

12452 IC37' Z2 SYI C A SEX S NTAC

2453 
CLRIT

12454 GC401 68 S6 +

2455 OC421 OC47 1+

2456 0C44' c COB31 B IlC

2457

2459 3 SUBROUTINES FOR Il8I'MM2 ~

2460

2461 0C47' E2 0MTCR: SEX STICK ;CLEAR COUNTERS A, 3,

2466' 
SCAL 16, CTNCLR

2467 OC4D' 68 a6+

I2468 2C47' EDA

4^ 
SCAL RG, CTICLR

4 471 3C401 68836
2472 :014 ODA3

2473 OC56' 7i DB CTCLO

2474 
SCA E T ;IJ

2475 0C57' 68986
2476 C4' OA

2477

247a 0C59' Fs 52 STICLI: MO SSTK.PG ;IXITIkLISE STACKS

12475 OC531 BD PHI RSTX

2410 GOVC iE PHI AMT

2431 OCSD' FS 31 LDI LOV(RSTITP)

2482 acSF' AD PLO ISTI R STACK

2483 0C60' Fs 7F LDI LO~kSTITPl

32484 oCi2l At PLO ASTX A STICK
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NACRO-18 3.36 PAGE 1-54
SEA DUCT: SDO519.XAC 16 SEP a6

2485 0C63' FS 68 LDi PPCNT
2486 0C65' A7 PLO GPAGE
2487 0C66' E7 SEX GPAGE
2488 0C67' FS 00 LDi 00
2489 0C69' 73 STXD ;CLEAR PPC COUNT

2490 0C6A' 73 STXD ;SET SEQUENCER RATE TO CYCLE I ONLY

2491 OC6B' 73 STXD ;CLEAR FAST SEQUENCER MODE
2492 C6C' E2 SEX STACK

2493 SRET R6 ;RETURN
2494 0C6D' 68 96 +

2495
2496
2497 ;* t**taaatta*a 'Wait For' Sequencer Code *** tt*t*t*titt* kit

2498
2499 SC6F' 0C iTFORX: LDN PPC ;WAIT FOR DAYS, HOURS, IIN
2500 OC70' FA 03 ANI 03 ;GET LOW NIBBLE
2501 0C72' FE SEL
2502 0C73' FC 13 ADI H10
2503 OC75' A7 PLO GPAGE
2504 OC76' C4 NOp
2505 0C77' 2E PUSHEO: DEC ASTK
:506 SC78' F8 00 LDi 00
2507 OCA iz STR ASTK
2508 SC7B' S2 SEX STACK

2509 SCAL 16, CMPARE

2510 0C7C' 68 86
2511 SC7E' OC9C' +
2512 OC80' 33 88' 3OF MATCH3
2513 0C82' IE INC ASTK
2514 0C83' CO 0314' LBR SAVE

2515 C86' C4 lOP
2516 0C87' C4 NOP

2517
2518 OC88' 87 NATC33: GLO GPAGE
2519 OC39' F3 19 X~l CYCLES

2520 OCal' 3k 77' BIZ PUSESS
2521 COD' C4 NO?

2522 OCSE' C4 NOP

2523 OC8F' SE LOX ASTK
2524 0C90' 32 98' 3Z STKERR
2525 5C92' FF 01 SKI 01 ;DEC. COUNT

2526 5C94' 5E STR ASTK

2527 0C95' CA 0814' LBEIZ SAVE
2528 0C98' 1E STKERR: INC ASTK
2529 0C99' CO 0813' LBR INCPPC
2530



MACRO-18 3.36 PAGE 1-55
SEA DUCT: SDOSR9.MAC 16 SEP 86

2531

2532 ***t** * lal* I COMPARE TIME SUBROUTINE t**a*a***a*a*a*it

2533 ;****t**** **t***i Used by Wait Till and Wait For *
2534
2535 OC9C' 47 CMPARE: LDA GPAGE ;GET 1 10 DIGIT

I 2536 3C9D' FE SHL
2537 OC9E' FE SHL
2538 0C9F' FE SHL
2539 OCAO' FE SHL
254 o 0CAl' EE SEX ASTK
2541 OCA2' F3 XOR
2542 OCA3' FA F0 ANI OFOR ;CONSIDER HI DIGIT
2543 OCAS' 32 AD' Bz CHKI
2544 OCA7' PC 00 NONTCH: ADI 00 ;CLEAR DF
2545 OCA' 27 DEC GPAGE
2546 OCAA' E2 SEX STACK
2547 SRET R6
2548 OCAB' 68 96 +

2549 OCAD' 47 CHKI: LDA GPAGE
2550 OCAE' P3 XOR
2551 OCAF' FA OF ANI DFH ;CONSIDER LO IGIT
2552 OCi' 3A A7' BNZ NOMTC E
2553 5CB3' FF 00 SKI O0 ;SET OP
2554 OC35' lE INC ASTI

2555 OCB6' E2 SEX STACK
2556 SRET R6
2557 OC37' 68 96 +
2558
12559
2560 ;t LOOP 2 -- PWR ON; OFF; ON AND SEND DATA ON LOOP 2 "'""""'"'"'

2561 ;*u* DO= PWR OFF, Dl= PWR ON, D2aann = PWR ON AND SEND DATA LOOP 2 mill

2562
2563
2564 OCB9' 0C L00F21: LDN PPC ;IS ?PC DO, D1, OR D2?

2565 DCBA' ?A 03 AI 03 MASK FOR 2 LSB's
2566 OCBC' 32 C9' BZ LP2OFF ; IF DO, LOOP 2 PWR OFF
2567 OCBE' FB 01 XRI 01
2568 OCCO' 32 Dl' 3 LP2OI ; IF DI, LOOP 2 PWR ON
2569 OCC2' FE 03 XRI 01 XOR 02
2570 OCCV' 32 D9' BZ LP2XKT ; IF 02, LOOP 2 FWR ON AND SEND DATA
2571 OCC6' CC OD' LBR LP2IT ;IF NOT 1, 2, OR 3, GO TO NEXT PPC

2572
2573 0CC9' El LP2OFF: SEX INTPC ;DO : LOOP2 PWR OFF

2574 OCCA' 61 OUT GROUP
2575 OCCE' 02 DE 02
2576 OCCC' 67 OUT RELAYS

I



MACRO-lO 3.36 PAGE 1-56
SEA DUCT: S00519.MAC 16 SEP a6

2 577 OCCO' 00 Da 00
257a OCCE' CO 0813' LBR INCPPC
2579
2580 OCDl' El LP201: SEX IXTPC ;1 LOOP 2 PWR ON
2581 OCO21 61 OUT GROUP
2582 3CD3' 02 BE102
2583 OCD4' 67 O0T RELAY(S
2584 OCDS' 40 DBI 10Q
2585 00C1 ' COB0131 LBN INCPPC
2586
1587 OCB91 ps 68 LP2XNT: LDI PPCCU'T ;D2 LOOP2 PWN ON, SEND LIST ON L00P2 VIA TTY2
2538 OCDB' A7 PLO GPIGE ;CHECK IF Ist TIME 711U THIS Fpc
2589 OCOC' 07 LOS GPkG1 NOTE: 60 SEC. 11NEOUT
2510 OCD' 32 IF 3Z LP20TH ON THIS ?ART OF ?PC! ~
2591 0CDF' FE 01 Ill 01
2592 OCEl' C2 0011' LBZ LP21ST
2593
2594 OCE4' I P71 UP2INT: 01t TTY2H1 ;NEXT TINE TRNU:
2595 Oc36'l 0 PLO GPIGE LOOK AT Tfl2 CHARACTER

a596 SC? 7 SEX 04AE
2557 RLX1 R9 ;LOAD TTY2 POINTER INTO R9
2598 OCES' 68 69
2599 OCEA' 09 LOU Rq ;LOOK AT T2 OITA
2600 OCES, FE F! X1I OFTE :is IT F

261 OCED' C6 LSNZ 1F SO, GO -O LW2IT
2602 OCSE' CO ODWD LEN LP2XIT !I NOT, CC;TINUE
:W3 OCP' EE SEX ASTI
2604 OCF2' 08 LOS IsTt
105 1C73' FB 3C XRI 03CE 60 SEC. UP?
2606 OCFS' C1 0026' LBZ [1P2ERR ; IF SO, GO TO LP2ER ROUTINE
2607 OCPB' P8 01 LDI 01 If NOT, CONTINUE THIS ?PC
2608 OCPA' F4 ADD ;KDD 01 TO ASTI
2609 gCes 59 STR ASTI
2610 OCFC' Co OCOO' LBN SIVPPC
2611
2612
263 OCF!' It 01 LP20TH: LOI 01 ;FIRST TINE THRU:
2614 0001' 57 STR GPAGE ;SET PPC COUNT x01
2615
2616 0002' 31 six IITPC ;SELECT 1/0 GROUP 02
2617 0003' 61 OUT GROUP
2618 004' 02 01 02
2619 0005' 67 OUT RELAYS ;LOOP 2 PiN 01
2620 0006' 40 Us Ing
2621
2622 0001' Is 80 LoI ERROR ;CLEAR LOOP 2 ERROR BITS 0,l 1F ?RESSIT



XACRO-18 3.36 PAGE 1-57
SEA DlUCT: SD05Rq.xk&C 16 SEP 86

;i23 0009' AV PLO GPAGEJ2624 01101' 27 LON GOE
2625 0003' PA PC HNl QFCH
26,46 O000' 57 STR GPAGE
2627 Q001' Co ocoo, Lit SATPFC

2629

2530 0011' ?t 02 LP21ST: LDt 02 :2nd TIME THRU:
24631 0013' 57 STR OPAGE :SET ??C COUNT 02
16632
2633 0014' IC NLC HPC :SEIO DATA ON LOOP 2
2634 0015' F P7s Lol 77y2sE UNDER SEQUENCER CONTROLI2635 0017' A7 PLO OPAGE BY PUTTING SEND-LIST ?OINTER
;636 0018' 4C luDk ?PC IN TTYRI AND TTYLO FOR 7?Y2
2637 0019' 57 STR GPAGE
2638 0011' 17 INC GPIOE
2639 0013' OC LDll ?PC
2640 3DIC' 57 STI GPAGE
2641 0010' 28 HEC ASTII2642 ODIS' 78 00 LDt 00 ;SET ASTI TO 00 TO STIRT
2.643 O020' 5E STR AM ~ ; 71E OUT LOOP
1644 0021' 2C DEC ?PC ;DECREMENT ?PC TWICE '0 R*01
2645 0022' IC DEC HPC AGAIN ON 1EXT. PAss12646 2023' CO OCOO' L31 SAVFPC

12649 0026' FS 90 LP2ERR: LDt ERROR ;SET LOOP 2 ERROR B7 101)
2550 0028' AV PLO "PAGE ;ERROR SET 3Y lIME 'JUT

2 2. 029' 07 L:0l GPAGEI2652 0021' F9 02 ORI 02
2653 02VC 57 STR GPAGE
2654
2655
2656 0020' IC LP2IT: INC ?PC ;:XOVZ TO NEXT ?PC

12659 0M30 19 INC ASTH
2660 0031' F& il LDt ?PCCNT ;C"W~ ??C COUNT
2661 0033 V7 PLO GPAGE
2662 0034' F& 00 LDI 00
2663 0036' 57) sn 0

I66 OiDttttttt1 co COUNTE AB CONTROL

2667

I69SQECRCONE OTO



HiCRO-iB 3.36 ?AGE 1-58
SEA DUCT: S00519.xAC 16 SEP 86

2670 003A OC CTAX: LDN ?PC ;SET OR CLEAR CIITR A
2671 0033' FA 03 All 03 AD z CEAR
2612 2fl30 32 45' 31 CTACLR ;Al zSET (31 CCCC AAAA)
2673 OD3F' F6 SUR A2 z3 U INORED
2674 0040' 33 WE 3OP MTSET WHERE CCCC =COUNT IN SECONDS
2675 0042' CCOB013' LBR INCPPc MUD AAkL = ECO ADDR AT CUT QO00
2676
2677 3045' E2 CTkCLR: SEX SUACK
1618 SCLL Rf6, CTNCLR ;CLEAR COUNTER
2679 0046' 68 86+
2680 0018' ODA3' +

2681 141,A 60 Do CALO
2682 0043 C0 0313' L4~ 7NCPPC
2683
2684 ME41 E2 CTASET: SEX STACK ;SET COUNTER B
2685 SCA 16, CTANSET
2686 OWE 68 86
2687 0051' 0091'
2688 O053' 6C 03 C1,11I
26689 0058' Co ocoD' LIR skvpPc :GO ZO SAVE ??C
2690
2691
2692 ;t~tI~ SEQUENCER COUNTER 3 :01TROL''''" ''

A2694 0057, aC C'T3X: L01 ?PC ;SET OR CLEAR CYTR 3
2695 O058' PA D3 All 03 30 % LEAR

2636 005' 32 62' 3Z C73CLR :31 =SET 31 CCC" AAAA)
M67 DCI P6 SUR 32 =33 =IGNORED

269 0050 3363 W W CTISET WHERE CCCC :z ^N"T 11 SECCND
2699 00MF 00 0113' R IyCPPC AND AAAA =VECTOR ADDR AT 1T
2700
2701 a062' E2 07101K: SEX STACK
2702 SCAL R6, OTC'uR ,C'aEAR COUNTER 3
2703 0063' 68 86
2704 0065' 00AW
2705 0067 71 08CTSLO
2706 0068' CO 0813' LI IlCPPC
2707
2708 0063' E2 CTBSET: SEX STACK ;SET COUNTER 3
2709 SCAL 16, CTISET
2710 006C' 68 86+
2711 006K' 0091'
2112 0770' 70 DI CT38I
2713 071' CO OCOG' LB1 SAYPPC ;GO TO SAVE ?PC
2714



IMACRO-18 3.36 "FAGE 1-59
ME DUCT: SDO5R32Qc li SE? S6

273 07' o TX D c;~~ LA ~2716 .aaitztt SEQUENCER COUNTER CCONTROL

2719 O075' 7A 03 ANiI 03 CO =CLEAR

2720 OD77' 32 7F' 3Z CTCCLR Ci SET (Cl CCCC AAAA)

2721 0079' F6 SHR C2 zC3 zIGNORED T EOD
2722 ODWA 33 38' 3D! COCMET 'iEERE ICCCC =COUNT IN SEOD1 2723 30C O21'LBR ilCPPC AND AAAA =VECOR AMD AT CIT 10

2724'
2725 007!' E2 CTCCLR: SEX STACK

2726 SCAL R6, CTNCLR ;CLEAR COUNTER CI2727 O030' 63386 +
2728 OD32 0013' +

2729 0014' 75 DB llcTCO
C70 005 COB013' Lii I!CPPC1 2731

2732 0088' E2 CTCSET: SEX STACK ;SET COUNTER C

2733 SCAL R6, CTISET

27324 O089' 68336

IDD 274 0033 : TCHI : Jo TO SAVJE ?PC

2739
"740 ttitt~~~1t SET CCMNER N5) SM0711I2E

2742 ilh 1. TNSET: INC ??C :3CREMENT ?PC

274 203 Al PLO 3?AGE
27415 D4 E E P

2746 2095' 72 LOHA ;STORE :T1;N) H!I 747 0096' 57 STR 11APGE
2748 0091' 17 3NC OPAGE

2749 0098 72 LDlA ;STORE CTI 1:I12750 3099' 57 STR OPAGi
2751 0091' 17 IC GPAGE

215; 0091' 712 LDXI :,S70RE CT7111 7EC7 H'.

2753 OD9C' 57 STR GPAGEI2754 309,0' !3 IC GPAGE
2755 009E' 72 LDlA ;STORE CT)(V VECT 10

2756 009!' 57 STE GPAGE

2757 0010 ".2 SEX Sl~tCKTU
2758 SRET R6 RTI
2759 0011 68 96 +

r



MACRO-lO 3.36 ?AGE 1-60
SEA DUCT: SDO5R9.mAC 16 SEP 36

2761
2762 ;t~tt**~ CLEAR COUNTER 0N (SUBROUTINE) ' '" "

2763 ;ttitti*at"tAt Called by CTAX, CTBX, CTCX atltkaazt

2765 ODA3V 46 CTNCLR: LDA LIST ;GET CT(N) L0 ADDRESS
27,06 ODA4' A7 PLO GPAGE ;CLEAR COUNT OF CIT(N)
2767 ODA' EV SEX GPAGE
2768 DOWA :8 00 LDI 00
2769 ODA8' 73 STXD
2770 3DA9' 73 STXD
2771 ODAA' E2 SEX STACK
2772 SRET R6 ;RETURN FROM SUB
17j3 ODAB' 68 96
2774

2775
2776

2778
27?9~ SET UP SEA DATA BUFFER A.ND RECORD "' ~'
,730

7 : DAD' 78 :a SD: 101 SIC, ;SEC. O
272 ODAF Al ?LO GPAGE

2,83 240B0' 27 LON GPAGE iF 1OT, RETIURN :ciz
Z%4 2031' CA 0891' LBNZ SDRET
2735 :034' :7 3C GPAGE ;CYCLES !A?
2786 ODBS' 27 L01 GPAGE
2737 3D06' FB :1 XRI lAff~ NOT, R'"RY '0 1
2738 D08' cA 089i, LBHZ SDRET

273RLDI OKA, BUFFER ;SET UP 3UFFER RO :XA 5,
271 ODEBB 68 CO

2792 ODBD' 5800
2793

2795 TRANSFER DATA FROM GLOBAL PAGE TO DMA BUFFER
:136 DATA IS ?ACKED DURING TRANSFER
2797
21793 : D EXP. # AND TIME IORDS FIRST

2801 ODBF' Fs OF LD1 EXPIUM ;G? TO1 EXPRUM (GP OF(
2802 ODC1' Vl PLO 2PAGZ
2803 ODC21 87 SEX GPAOE
2804 ODCV 72 LDXA ;LD EXPIUM: GP To DIOO G4?O
2805 ODC11 FE SHL
2806 OBCS5 FE SH1



ILCRO-18 3.316 ?AGE 1-6i

jSEA DUCT: SDOSR9.XIC 16 SZ? 36

2307 ODC6 FE SHLJ2808 ODc7r FE SHL
2809 ODCa' Fl OR

:810 ODC91 50 ST1R DNA EXPNUM/D1:2O TO DMA BUFFTR 740

2811 ODCA' 10 INC DNA ; DNA BUFFER TO 01

01231, ODCB' 17 INC GPAGE , GP -) Dil
2813 ODCC' 72 IDXA ,ID :10; G? TO Dl GM=12)

2314 oDCD' FE SRI12815 ODCE' FE SHL
2816 ODCF' TE SHL
2817 ODDO' FE SRI

2318 0111 F1 ORI2819 0102 50 STR DNA D10/ri1 TO DMA BUFFER 01
2820 Zl~ :0 INC DNA :MA 3UFFER 7O 12

282 014' 17 INC G?AGE VIP ->3"j13

2823 ODDS' 72 LDIA ;LD H1O;GP TO Hl (GP=14)

M84 306 ESR
28265 0107' FE SHL

236 ODD8S, F SHI
I23.7 ODD9' FE SHL

21828 3DDA' F! OR1 2829 ODDB' 50 s7R Dh'A 70 'OMA 3~!

1822 'IDDC' 10 INC :MA 21A BUFFER -O :3

2831 0110' i7 I.NC GPAGZ
2832 0103' 72 MA1 I*D ll12;G? :O NI ;?=16;

28331 IDl' FE sRI
23"4 3130' F! SRI
2335 ODE:" F SHI

26 3D2 EV SHI
2837 ODED' Fl OR

2838 2134' 50 STR DNA , N TO BUFFER 03I2839 ODES' 180 INC DNA , DNA BUFFER TO 04
28340 M36' i7 INC GAGE 3? -) s12

2341 2137' 72 M~A ;LD SlO;G? TO S' 3G?=j3,I 842 ODES' FE SRI
2843 0039' FE SRI
2344 2E' FE SRI

2S45 ODES' FE SHL
: 846 ODEC' F1 OR
2847 ODED' 5O STR DNA ;SS TO DNA BUFFER 04
2848I 2849
2850 0011' 10 INC DNA ; DNA BUFFER TO 05
2851 ODEF' FS 60 LII PpCRI£2852 0071' 17 PLO GPAGR



mI
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MACRO-18 3.36 PAGE 1-62
SEA DUCT: SD05R9.MAC 16 SEP 36

2853 0DF2' 72 LDXA LOAD ?PCHI (GP=60); GP TO ?PCLO iGP=61)
2854 ODF3' 50 STR DNA ; PPCHI TO DNA BUFFER 05
2855 ODF4' 10 IC DMA DMA BUFFER TO 06
2856 ODF5' FO LDX LOAD PPCLO (GP=61); GP STAYS AT GP=61
2857 ODF6' 50 STR DMA PPCLO TO DMA BUFFER 06
2858 ODF7' 10 INC DNA; DNA BUFFER TO 07
2859

2860
2361 ; PUT STATUS BYTES 11 BUFFER
2862

2863 ODF8' F8 80 LDI ERROR ; SET GLOBAL PAGE TO ERROR (G?= 8)
2864 ODFA A7 PLO GPAGE
2865 0DFB' 72 LDXA LOAD ERROR (GP=80); GP -) a!
2866 ODFC' 50 STR DNA ; ERROR WORD TO DNA BUFFER 07
2867 ODFD' 10 INC DMA DMA BUFFER TO 08
2868
2869 0DFE' 72 LDXA ;LOAD ACSTAT (GP:81); vP -) 82
2870 ODFF' 50 STR DNA ; ACOUSTIC STATUS TO DNA BUFFER 08
2871 OEOOI I0 INC DNA DNA BUFFER TO 09
2872

2873 OEO1 72 LDlA ;LOAD SWSTAT (GP:82); GP -) 83
2874 0E02 50 STR DNA SWSTAT TO DNA BUFFER 09
'375 3E03' i0 :3C DNA DNA BUFFER TO 0A
2876
2377 3E24 72 LDlA ;LOAD PODSTAT iGP:83); GP -) 34
2878 0E05 50 STR DNA PODSTAT TO DNA BUFFER 0k

2379 0E06' io IC DNA DNA BUFFER 0 0B
2880
2381 3E07' 72 LDXA ;LOAD CMPSS (GP:84); G? -> 35
282 OE08' 50 STR DNA COMPASS TO DNA BUFFER 0B
2883 OE09' 10 I1C DNA DNA BUFFER TO OC
2884
2885 DEGA' 72 LDXA ;LOAD BOG (GP:85); GP -) 86
2886 0EOB' 50 STR DNA HEADING TO DMA BUFFER OC
2887 IEOC :0 INC DNA DNA BUFFER TO 3D

2888
2889 OEOD' 72 LDXA ;LOAD ?UMPI (GP:86); GP -) 87
2890 OEOE, 50 STR DNA PUMP 1 SPEED TO DNA BUFFER OD
2891 OEOF' 1.0 3C DNA DNA BUFFER TO OE
2892
2893 0EI0' 72 LDlA ;LOAD PUMP2 (GP87); GP -> 88
2894 OEli' 50 STR DNA PUMP 2 SPEED TO DNA BUFFER OE
2895 OE12' 10 INC DMA DNA BUFFER TO OF
2896

2897 0E13' 72 LDxA ;LOAD CANCIT [GP=88); GP -) 98
2898 0E14' 50 STR DNA CAMERA FRAME COUNT TO DNA BUFFER 3F
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MACRO-i 3.36 PAGE 1-63
SEA DUCT: SDO5R9.MAC 16 SEP 36

2399 oE!5' :0 INC DMA DMA BUFFER TO 10

2900
2901 OE16' 71 aXA ;LOAD PITCH GP289); GP -) BA
2902 0E17' 50 STR DNA ; PITCH TO DMA BUFFER 10

i 2903 0918' 10 INC DNA DNA BUFFER TO 111 2904
2905 0E19' 12 LDlA ;LOAD ROLL tGP=8A); GP -) 8B
2906 MRIA' 50 STR DNA ROLL TO DMA BUFFER 11
2907 E3' 10 IC DMA DMA BUFFER TO 12
2908
2909 MIC' 12 LDXA ;LOAD 3ATTUP (GPM8B); GP -) 8C
1910 MRID' 5 STR DNA uP BATTERY TO DNA BUFFER 12
2911 OEIE' io INC DMA DMA BUFFER TO 13
2912
2913 OElF' 72 LDXA ;LOAD BATTSY iGP=C); GP -) 3D
2914 0520' 50 STR DMA SYSTEM BATTERY TO DNA BUFFER 13
2915 DE21' 10 IIC DNA DMA BUFFER TO 14
2916I 2917

291i 0E22' Eo SEX DMA ;START STORING AiD STRING

I 2920

921 E23' 47 IDA GPAGE ;LOAD ADGHO GP=8D); OP -> 
2922 0E24' 50 STR DMA ADGOS TO DMA BUFFER 14
2923 EVS' 13 INC DMA DMA BUFFER TO 15

2924 0E26' 47 DA GPAGE ;LOAD ADGL4 (GPz8E): GP -) 3F
2925 E27' FE SHL
2926 IEM' FE SHL
2927 3E29' FE SHL
2923 E2A' FE SHL
2929 a12B' 50 STR DNA ADGL41XXXX TO DNA BUFFER :
2930 02C' 07 LON GPAGE ;LOAD ADRH8 (GP=8F)
2931 OE2D' F6 SHR
2932 OEE' F6 SHR
2933 3E2F' F6 SHR
2934 3530' F6 SHR

2935 M3I' Fl OR
2936 2532' 50 STR DNA ADGL4/ADRH4 TO '.A BUFFER1

1 2937 2E33' 1% INC DMA DMA BUFFER 10 16
2938 0E34' 47 DA AGE ;LOAD aDRRE tGP=Fp; G? -) ADRL4 (GP=90)
2939 3E35' FE SHL

i 2940 0E36' FE SHL
2941 0137' FE SHL
2942 0538' FE SHL
2943 0E39' 50 STR DNA ADRN4 TO DMA BUFFER 16
2944

I
I



mACRO-IS 3.36 ?AGE 1-64
SEA DUCT: SD05R9.MIC 16 SEP 86

1945 E3 47DAGAX ;LOAD ADRL4 (GP=50); J? MR ASB G?91)

2946 0131' FA OF ANI OFE
2947 OE3D' Fl OR
2948 OE3E' 50 STR DNA ADRL8 TO DNA BUFFER 16
2949 OE3F, 10 INC DNA DNA BUFFER TO 1

L 2950
2951 ;DNA 17 (AD5E8) ;GP =91 (AD538)
2952
2953 0140' 47 LOA GPAGE ;LOAD ADSBS (G?=91); '? -)AD5L4 (GP=32)
2954 01411 50 STR DNA ;AD5H8 TO DMA BUFFER 17
2955 012' 10 INC DNA DNA BUFFER TO 18
2956 0143' 47 LOA GPIGE ;LOAD AD5L4 (GP=92); GP -)XPOS M=:93)
2957 0144 FE SHL
2958 0E45' FE SHL
2959 0146' FE SHL

Ft2960 0147' FE SHL
2961 0148' 50 STR DNA ;kD5L4IXXXX TO DNA BUFFER 18
2962 0149' 47 LDA GPAGE ;LOAD XPOS (GP:93); G? -) YZPOS Q=?94)

2963 A' A FANI OFE

2964 OE4C' Fl OR
4 365 0.740' 50 MT DNA ;AD5L4/XPOS TO DMA 37WFFER :3
2966 v2141 10 INC DNA DNA BUFFER TO 19
1967 3EF 4 DA GPAGE ;'OAD Y'POS (GP=94); G? TO ADT1.3 OP:=55j
2968 0150' 50 STR DNA ;YZPOS TO DNA SUFFER 19
2969 M51 10 3NC DMA DMA BUFFER TO !A
2970
29i1 ;DO TRANSNISSONETER STRING: DNA = BUF - AB ;G? 95H
2972
1973 0E2 7LDA GPAGE ;LOAD ADTlHS (GP:95); G? -) ADTIL4 G?=i6
2974 0E53' 50 STR OKA ;ADTlH8 TO DMA BUFFER 3
,75 0154' 10 INC DNA DNA BUFFER , 1B
2976 0155' 47 LOA GPAGE ;LOAD ADTIL4 GF=961; GP IADT2H8 GF:97)
2977 0156' FE SHL
2973 OE57' FE SHL
2979 0158' FE SHL
2980 OE59' FE SHL
2981 OE5A' 50 STR DNA ;ADT1L4IXXXX TO DNA BUFFER 1B
2982 01L'07SD GPAGE ;LOAD ADT2H8 (GP=971

2983 035C, Z6 SHR
2984 O15D' F6 SRI
2985 0151' F6 SER
2986 01SF' F6 SHR
2987 0160' Fl OR
2988 0161' 50 STR DNA ;ADTlL4/ADT2H4 TO DNA BUFFER 1S
M99 O162' 10 INC DNA DNA BUFFER TO 1C
2990 0163' 47 LDA GPAGE ;LOAD AMT2H (GP=97); G? -) ADTIAL4 iG?:H)
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MACRO-iS 3.36 FAGE 1-65
SEA DUCT: SDO5R9.MAC 16 SEP 86

2991 OE64' FE SUL
2992 0E65' FE SUL

2993 QE66' FE SHL

2994 0E67' FE SHL
2995 OE68' 50 STR DNA ;ADT2M4 TO DNA BUFFER iC
2996 0E69' 47 I GAE ;LOAD ADT2L4 (GP=98); GP TO ADT3Ha (GP=99)
2997 OE6A' FA OF ANI OFH

2998 ECI Fl OR
2999 ED 50 STR DA ;ADT2La TO DMA BUFFER 1C
3000 OE6E' 10 INC DNA DNA BUFFER TO iD
3001
3002 OE6F' 47 DA GPAGE ;LOAD ADT3H8 (GP=99); GP TO ADT3L4 (G?=9Ai
3003 0E70' 50 STR DNA ;ADT3HB TO DNA BUFFER ID
3004 0371' 10 I1C DNA DNA BUFFER TO IE
3005 0E72' 47 LDA GPAGE ;LOAD ADT3L4 (GOFgA); GP TO ADT48 (GP:9B)

3006 0873' FE SUL
3007 EW FE SHL
3008 E FE SUL
3009 0EW FE SUL

3010 OE7V 50 STR DNA ;ADT3L4/XXXX TO DNA BUFFER iE
3011 0E78' 07 LDN GPAGE ;LOAD ADT4HS GP=9B

4 3011 0879' F6 SUR
3013 OETA' F6 SUR
3014 0873' F6 SUR
315 OE7C' F6 SUR
3016 E7D' Fl OR
3017 E7E' 50 STR DNA ;ADT3L4/ADT4H4 TO DNA BUFFER 17
3018 0E7F' 10 isC DNA DNA BUFFER TO IF
3019 OES0' 47 LDA GPAGE ;LOAD ADT4H8 (GP=9B); GP TO ADT4iL8 GP9C
3020 0E8' FE SHL
302i 0882' FE SUL
3022 0E83' FE SHL
3023 0E84' FE SUL
3024 0E85' 50 STR DNA ;ADT4M4/XXXX TO DNA BUFFER IF
3025 086' 47 LDA FAGE ;LOAD ADT4LO GPMC}; GF TO ADT58 ;GP:9D)
3026 3ES7' FA IF ANI OFH

3027 OE89' Fl OR
3028 OEBA' 50 SIR DNA ;AMT4L8 O DNA BUFFER IF
3029 0E8B' 10 INC DNA DNA BUFFER TO 20
3030
3031 0ESC' 47 DA GPAGE ;LOAD ADTS {G=gD1; GP TO ADT5L4 tGP=9E)
3032 OED' 50 STR DNA ;ADTSH8 TO DNA BUFFER 20

I 3033 OE8' 10 INC DNA DNA BUFFER TO 21
3034 OE8F' 47 LDA GPAG8 ;LOAD ADTSL4 (oP:9E); OP TO ADT S (GP:9F)
3035 O890' FE SUL
3036 0E91' FE SHL

I
I



IACRO-la 3.36 ?AGE 1-66
SEA DUCT: SDO5R9.MAC 16 SEP 86

30317 OE92' FE SHL
3038 OE93' FE SHL
3039 OE941 50 STR DNA ;ADT5L4/XXXX TO DNA BUFFER 21
3040 OE95' 07 LON GFAGE ;LOAD ADT6I8 (GP=9F)
3041 0E96' F6 SIR
3042 0197' F6 SIR
3043 0198' A6 SIR
3044 0199' F6 SHR

45 OE9A' Fl OR
3046 0191' 50 STR DNA ;ADT5L4/ADT6H4 TO DNA BUFFER 21
3047 OE9C' 10 INC DNA MN BUFFER TO0 22
3048 OE9D' 47 LOA GPAGE ;LOAD ADT6H8 (GP=9F); G? TO kDT6L4 MGP:A)
3049 0191' FE SHL
3050 OE9F' FE SIL
3051 OEA0' :2 SHL
3052 OEIl' FE SHL
3053 0112' 50 STR DNA ;ADT6X4/XXXX TO DNA BUFFER 22
3054 0113 47 LDA GPAGE ;LOAD ADT6L (GP:AO); G? TO ADT7H8 iGP:Al)
3055 OEA4' FA OF Ali OFH
3056 0116' Fl OR
3057 OEA7' 50 STR DNA ;kDTSLB TO DNA BUFFER 22
3058 OEA8' .!0 INC DNA OKA BUFFER TO 23

3060 ;G? Al ADT7I); DNA BIJF + 23 (ADT7H8)
3061
3062 0119' 47 LDA GPAGE ;LOAD ADT7H8 (GP:A); G? TO ADT77L4 I:I
3063 OEA' 50 STR DNA ;ADT7H8 TO DNA BUFFER 23
064 OKI 1 NCDA M BUFFER TO '44

3065 0EAC 47 LDA GPAGE ;LOAD kDT7L4 (GP:A2); GP TO ADT!SH8 G?:Al
3066 HEAD' FE SIL
3067 OEk' Fs SHL
3068 OEAF' FE SHL
3069 0110' Fl SHL
3070 0E11 50 STR DNA ;ADT7L4IXXXX TO DNA BUFFER 24
3071 OEB2' 07 IODN GPAGl ;LOAD ADT8H8 (GPzA3)
3072 0113' F6 SIR
3073 01B4' F6 SIR
3074 0115' A6 SIR
3075 0116' A6 SIR
3076 0117' Fl OR
3077 0118' 50 STR ONA ;ADT7L4/ADTBI4 TO DNA BUFFER 24
3078 0119' 10 INC DNA DNA BUFFER TO 25
3079 OEBA' 47 IDA GPAGE ;LOAD ADT8H8 (GP:A3); G? TO ADTSi4 (GPch4)
3080 0111' ?E SIL
3081 011C' FE SHI
3082 OEBD' ?E SHL



~ 3.3 PAGE 1-67

SEA DUCT: 3005R9.XAC 16 SEP 36

3093 E, E' p SHL.
3084 OEBF' 50 SIR DM ;AOTM4U~fl TO DMA BUFFER 25
3085 0100' 47 ILDA GPAGE ;LOAD ADTOL4 (G?:A4); G? TO ADTSa M4P:51

13089 E 5 1SIN DNA DNA BUFFER Ta 26

3094 0309' 47 LDA GPAGS ;LOAD hDT9L4 (GP:A6); GP TO ADTO~a (GP4-7;

3095 DICA' ;E SHL
3096 3308' FE SHL
3097 0MC FE SEL
3098 OECD' FE SEL

3099 QEC1' 50 STR DMA ;kDT9L4/XXXX TO DNA BUFFER 21
3100 OECF' 37 M GPAGE ;LOAD AOTOH8 GP:A7133101 O300' F6 SEE
3102 0301' FS SHR
3103 M1 76 SEE

3105 MV04 Fl CE

1 5'DS 50 sin DN kTL/DH TO :MAk BUFFER GP:A8

3107 1E 10 INC MA DNA 3UFFER 'TO 28

M9 3EDS' FE EELJ

I 3115 0 3' 5 PA9 H F MII
311i 0330' FE ORL

3117 1331' 50 SIR DNA XATOMM TO D A BUYER 23
3114 O 7M GkE ;DM 4 G=O
31159 ls AO X

;DAT IS NOW LOADED INT DMA BFE

3121 ;STARr RECORDER IF REC. FLG. =ACI 3122
3123 3332' FS 00 L01 00 ;SET M TO START OF HIFFE
3124 0334' Ao PLO DMA33125 0835' F8 B2 101I RECFIG ;RECORD IF RECFLG zAC
3126 0137' V7 PLO GYAGE
3127 0338' 07 LD3 MPG1
3128 1 ' O EM I C 311 ACI



MACRO-18 3.36 PAGE 1-68
SEA DUCT: SD05R9.MAC 16 SEP 86

3129 EEE' 32 F3 B% SDREC
3130 DEED' F8 00 LDI 00 ;IF NOT AC, SET TO 00
3131 DEEP' 57 STR GPAGE
3132 OEF' Co 0891' LBR SDRET AND RETURN TO LBT
3133
3134 OEF3' El SDREC: SEX INTPC ;START RECORDING AFTER
3135 OEF4' 61 OUT GROUP
3136 0EF5' 02 DB 02
3137 OEF6' 63 OUT SDREQ SENDING RECORD LENGTH
3138 0EF7' 29 DB SDLNGT
3139 0EFS' CO 0891' LBR SDRET ;RETURN TO LET
3140
3141
3142 ;ttattttta aat *,aaaaatattt aalttt t tttittttt ttttkttttt
3143
3144 ********* * tt*ttlt** i***t PROM 3 ********* * takittt*t*******a***
3145
3146
3147 ORG (HDSTRT + 1000H)
3148
3149
3150 ataatataatsataaHELP FILE zaaltk tatxsaaaittai

3151
.152 1000' HELP: SCAL R6, TTY
3153 1000' 68 86 +
3154 1002' 024E' +
3155 1004' 65 6C 70 3A 03 'sip:

3156 1008' CA DB 0CAH
3157 1009' 53 65 61 20 DR 'Sea Duct
3158 1000' 44 75 63 74
3159 1011' 20
3160 1012' 56 65 72 73 D 'Vers.
3161 1016' 28 20
3162 1018' 35 03 VRhS
3163 1019' 2E DB '.'
3164 OOA' 39 DB REV

3165 101B' 00CA Dv OCAH
3166

3167 1ID' 53 79 73 74 D 'System Cads:'
3168 1021' 65 60 20 43
3169 1025' 60 64 73 3A
3170 1029' 20 21 55 4 DB ' !UNLOCK; !LOCK'
3171 102D' 4C 4F 43 4
3172 1031' 33 20 21 4C
3173 1035' 443 43B
3174 1038' CA DB OCAN
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MACRO-18 3.36 ?AGE 1-69
SEA DUCT: SD05R9.MAC !6 SEP86

3175 1039' 4D 65 6D 6F D3 'Memory Commands:'
3176 103D' 72 79 20 43
3177 1041' 6F 6D 6D 61
3178 1045' 6E 64 73 3A
3179 1049' CA DB OCAH
3180 104k' 20 20 21 40 0 !Naaaa dd...
3181 104' 61 61 61 61
3.32 1052' 20 64 64 2E
3183 1056' 28 2E 33
3184 1059' 20 3F 4D 61 DB' ?Xaaaa nnnn;'
3185 105D' 61 61 61 20
3186 1061' 6Z 6E GE GE
3187 1065' 3B
3188 1066' 20 3F 43 20 DB' ?C (CRC)'
3189 106' 28 43 52 43
3190 106E' 29
3191 106F' CA DB OCAH
3192 1070' 20 20 40 20 DB ' M (Memory protect)'

3193 1074' 28 4D 65 6D
3194 1078' 6F 72 79 20
3195 107C' 70 72 6F 74
3196 :080' 65 63 74 29
3197 1084' CA DB OCAR
3198
3199 :085' 43 6C 6F 63 DB 'Clock Commands:'
3200 1089' 6B 20 43 6F
3201 1080' 6D 6D 61 GE
2202 1091' 64 73 3A
I203 1094' 20 37 54 3B DB ' ?T;
3204 i098' 20

3205 1099' 21 54 49 4D DB '!TIME DDDHHMMSS I'

3206 1090' 45 20 44 44

3207 lOAl' 44 48 48 40
3208 10A5' 4D 53 53 20
3209 13A9' 401 3210 :OAA' CA DB OCki
3211
3212 1OAB' 50 61 7373 OB 'Pass Thru Mode:'
3213 lOF' 20 54 68 72
3214 10B3' 75 20 4D 6F
3215 1OB7' 64 65 3A
3216 iO3' 20 25 50 3B DB , tP; %R; %X; %B'1 3217 10BE' 20 25 52 3B
3218 10C2' 20 25 583
3219 10C6' 20 25 42
3220 10C9' CA DB OCAH

I
I



XACRO-18 3.36 PAGE 1-70
SEA DUCT: SDO5R9.MAC 16 SEP 86

3221
3222 1OCA' 53 65 71 75 DB 'Sequencer Cads:'
3223 10CE' 65 6E 63 65
3224 10D2' 72 20 43 6D
3225 10D6' 64 73 3A
3226 10D9* CA DB QOCAH
3227 lODA' 20 20 3? 53 DB ' ?S- S; 1 (!ollo ?PCP
3228 1ODE' 3B 20 21 53
3229 IOE2' 3B 20 21 46
3230 10E6' 20 28 46 6F
3231 lOA' 6C 6C 6F 77
3232 103E' 20 50 50 43
3233 1F2' 29
3234 1OF3' CA DB OCAH
3235
3236 :0'F4' 20 20 40 61 D ' Main Sequencer PPC Starts at 3000'
3237 1F0' 69 6E 20 53
3238 10FC' 65 71 75 65
3239 1100' 61 63 65 72
3240 1104' 20 50 50 43
3241 1108' 20 53 74 61
3242 IIOC' 72 74 73 20
3243 1110' 61 74 20 33
3244 1114' 30 30 30
3245 1117' CA DB OCAR
3246
3247 I118' 53 65 61 20 DB 'Sea Duct Czds:'
3248 IlIC' 44 75 63 74
3249 1120' 20 43 6D 64
3250 1124' 73 ]A
3251 1126' CA DB OCAH
3252 1127' 20 20 3F 48 DB ' ?H; I (Read or Set Exp. Hdg.}'
3253 112B' 3B 20 21 48
3254 112' 20 28 52 65
3255 1133' 61 64 20 6F
3256 1137' 72 20 53 65
3257 113B' 74 20 45 78
3258 113F' 70 2E 20 48
3259 1143' 64 67 21 29
3260 1147' CA DR OCAR
3261 1148' 20 20 3! 45 D8 ' ?E; !E (Read or Set Exp. I'
3262 114C' 33 20 21 45
3263 1150' 20 28 52 65
3264 1154' 61 64 20 6F
3265 1153' 72 20 53 65
3266 115C' 74 20 45 78
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SEA DUCT: SD05R9.MAC 16 SEP 86

3267 1160' 70 2E 20 23
3268 1164 293269 1155s' CA DB 0Cko

3270 1166' 20 20 3F 42 DB ' ?B (?Buffer)'

3271 116k' 20 28 3F 42
3272 116' 75 66 66 65
3273 1172' 72 29

3274
3275 1i74' FF DB DONE

3276 1175' CO 0107' LB1 PROMPT

3277
3278
3279 tttt*t*tttt*ttt*i* ttt 7 BUFFER (INSTRUMENT SPECIFIC) *

3280
3281 1178' QUEBUF: SCAL R6, TTY ;TYPE "uffer CRLF

I 3282 1178' 68 86 +

3283 117' 0242' +

3284 117C' 2020 57 41 DB ' WIT...'

3285 1180' 49 54 2E 2E
3286 1184' 23
3237 1185' CAFF Dw OCAFF1

3288
3289 1187' FS 18 LDI SECI WAIT FOR SEC =

3290 119' 7 PLO GPAGE

3291
3292 118A' 07 LDN GPAGE

3293 118B' ?A OF Al 0FH

3294 n1D' 3k1 k' WBZ $-03
3295
3296 118F' 17 INC GPAGE ;SET GP = CYCLES

3297 1190' 07 LDN GPAGE WAIT FOR CYCLES 1B

3298 1191' FB 1B XRI 1BB

3299 1193' 31 90' BZ -03

3300 RLDI RD, BUFFER ;SET UP RD TO START OF

3301 1195' 68 CD +

3302 1197' 5BOO +
3303 SEA DATA BUFFER

3304
3305 SCkL R6, TTY :TYPE: JFIRST LINE)

3306 1199' 68 86 +

3307 1191' 024' +
3308 119D' CA DB OCAH
3309 119E' 42 75 66 66 Ds 'Buffet:'

3310 1112' 65 72 3A
3311 115' CA D8 0CA

3312 116' 45 58 50 23 DB 'EXP| ;IIRST LINE:

I
I



MACRO-18 3.36 PAGE 1-72
SEA DUCT: SD05R9.NAC 16 SEP 86

3313 ilA' 20
3314 IAB' Al DB 0A1H OUTPUT 4 BIT EXPERIMENT #
3315 lIAC' 20 20 DB ' '

3316 IIAE' A2 DB OA2; OUTPUT 3 DIGIT DAYS
3317 IlAF' 8D DB 08DH
3318 1110' 2F 01 '/'
3319
3320 11BI' 8D 3B 08DH ;OUTPUT TIME
3321 111B2' 3A DB ':'
3322 11B3' 8D DB 08DH
3323 11B4' 3A Ds ':'
3324 1115' SD DB 08DH
3325
3326 1136' 20 20 20 50 DB ' PPC=' ;OUTPUT SEQUENCER PPC
3327 113A' 50 43 3D
3328 111D' 8D D 08DH
3329 11I1' 8D DB 08DH
3330
3331 11F' CA DE 0CAH
3332
3333 ; ;SECOND LINE:
3334 11CO' 45 52 52 3D Dl 'ERR=' ERROR WORD
3335 11C4' 8D DB 08DB
3336 lIC5' 20 20 41 43 DB' ACU:' ACOUSTIC STATUS
3337 lIC9' 55 3D
3338 IIcB' 8D D3 08DH
3339 11CC' 20 20 53 57 D' SW=' SWITCH STATUS
3340 11DO' 3D
3341 IDI' 8D DB 08D
3342 1D2' 20 20 50 4F DB' PODs'
3343 ID6' 44 3D
3344 1iDS' 8D DB 08DH RELAY POD STATUS
3345 1109' 20 20 4 4D DB ' CMPS:'
3346 11DD' 50 53 3D
3347 IlEC' 8DCA DW 08DCAH COMPASS, CR, LF
3348
3349 ;THIRD LINE:
3350 11E2' 48 44 47 3D D8 'BDG:'
3351 116' 8D E 08DH ; BEADING
3352 11E7' 20 20 20 50 DB ' Pl:'
3353 111B' 31 3D
3354 lIED' 8D DB 08DH ; PUMP 1 SPEED
3355 I1E' 20 20 50 32 DB ' P2='
3356 11F2' 3D
3357 1173' 8D 01 08D PUMP 2 SPEED
3358 11F4' 20 20 43 41 Ds ' CAM:'
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MACRO-1B 3.36 ?AGE 1-13

SEA DUCT: SDOSR9.MAC 16 SEP 36

3359 IIFB' 4D 3D1 3360 IIFA' SDCA DW O8DCAH CAMERA FRAME COUNT, CR, LF
3361
3362 ; ;FOURTH LINE:
3363 IIFC' 50 49 54 43 DB 'PITCH='
3364 1200' 48 3D
3365 1202 so DB 0OH; PITCH

3366 1203' 202D 52 4F DB ' ROLL='S3367 1207' 4C 4C 3D
3368 120k, 008D ow 009H ROLL

3369 12OC' 20 20 75 50 DB ' u? Bat
3370 1210' 20 42 61 74
3382 1224 3D
3372 1215 8D DB 08H COMPUTER BATTERY3373 1;16' 20 20 53 79 DB ' SysBatz'

3 3374 121' 73 42 61 74
3375 1231' 3D
3376 !21F' CA D 08DCA SYSTEM BATTERY, CR, LF
3377
3378SIH LINE:
3379 1221' 475 444 30 13 'GND='S3380 i2251 8OA1 DW OaDkA AID CHO REF .......
33aI i2171 "so 20 52 45 D3 ' REF:'

3382 1223' 46 3D
3383 i20' A28D DW OA28DH ; AD RE! 1 1 3:T)
3384 122F' 20 20 2B 5 DB , S+ :
3397 12' 56 3D
3386 1235' 8DAI Dw OsDiAH AiD ,5v {1N 3:7;

3387 1237, AA DB OCAH ; CR, LF
3348

3389 ; ;SIXTH LI:E:
S3390 1238' 59 50 4F 53 DB 'XPOS r,

3391 !23C' 3D
3392 123D' k2 D3 3A2H Xpos A4 BI7
3393 :23E, 20 240 20 59 03 , YPOS:'
j 294 :242' 50 4F 53 3D

3395 1246' Al DB Oka YPOS (4 31:)
3356 1247' 20 20 :0 ;A DB , I.?OS='

S3397 1248 ' 50 JE 13 3D
3391 124F, AMC oW OA2CAH :? OS A4 BI7}, C1, LF
3315
3100 ; SEVENTH LINE:
3401 1251' 3DAI DV 08DAig

3402 1253' 20 DB I I

3403 1254' W2D DV CAMEH T
S3404 1256, 20 03'

I



MACRO-18 3.36 PAGE 1-74
SEA DUCT: SDO5R9.NAC 16 SEP 36

3405 1257' 8DAI DW OBDAIH T3

3406 1259' 20 DB

3407 125A' A2D DW OA28DH T4

3408 125C' 20 DB I'

3409 125D' HDAI DW O8DAIH T

3410

3411 12SF' 2F D 'I' I/
3412
3413 2:60' A23D DW OA28DH T6

3414 1262' 20 DB ' '

3415 1263, 8DA1 Dw O$DAI T7

3416 1265' 20 DB ' '

3417 1266' A28D DW DA28DR TB

3418 1268' 20 DB I I

3419 1269' 8DAl DW 08DAIH T9

3420 126B' 20 DB I I

3421 126C' A28D DW OA28DH TIO

3422
3423 126E' OOFF Dw DONE DONE

3424
3425 1270 CO 0107' JBR PROMPT

3426
3427

342 8 .,aatsaka,**1Sta SET EXPERIMENT HEACNG VALUE zzaa,,t*taa1tttttZZ .....

3429
3430 :273' HDGSET: SCAL R6, TTY

3431 1273' 68 86

3432 1275' 024E'
3433 1277' 65 6164 69 D3 'eading IHX) Flow from ?

3434 i27B' GE 67 20 28
3435 127V 4.292;0
3436 1283' 2046 6C 6F

3437 1287' 77 20 66 72

3438 i28B' 6F 6D 20 3D

3439 12SF' 20 3F 20

3440 1:92' 23 DB 33 :3H

3441 1293' 9D DB 9DH ;IN4D

3442 1294' FF DR DONE ;DONE

3443

3444 1295' Fs 3F LDI 3DGEXP ;SET GPAGE ?0 HEADING LOACTICN

3445 1297' 7 PLO GPAGE

3446 1298' 3D GLO RD

3447 1299' 57 STI GPAGE

3448 129k' CO 0107' LBR PROMPT ;RETURN TO PROMPT
3449
3450

K



MACRO-18 3.36 ?AGE 1-t5
SEA OUCZ: SD05R9.XAC 11 SEP 36

3*5 aasitat~aaaa READ EXPERIXENT BEADING VALUE izak titlaatt

3452
3453 1290, 73 BF iDG?: LDI IDGEXP ;SET RD HDGEX? LOCATION
1414 19F AD PLO RD

3455 2W 3 GHIGPAGE
346 1kj3 H RD

3458 SCAL R6, TTY

I29 12A4' 68 36 +

241 162A6 65 K164 69 D3 'eading
3462 12WA 6E 67 20 3DI3463 1. 2 IA,' 20
3464 12WF 9D 0538DB ;OUT RX PR
3465 123O 0' 202848 58 33 I RK)lI3466 1234, 29
3467 M125 :F DB DONE ;DOIE
3468 12B61 CO 0107' LBR FROM
3469
3470

.aat~h~aataaakaZ~a~aaSET :XER:MEIT NUMBER tiaztazttlta it

3473, -B~91 EXSET: SCAL Rfi, TY
3474 :239V 68 36+
347i 1233' 024E'+
3476 123D, 18 70 2820 384 # U ar
31" 12C!' 232'A0 2831
3473 12C5' 20 4360861
3419 :2C9' 72 2E82920
3 -14a0 1.2CD' 3D 20 3F 20
348 1 0 23 33 03H ;ETx

342 12D2' 9D DB 3DB I4
3433 MYD PP D3 DONE ;DONE

13484 !4X F8 OF Lo1 EXPRUM ;SE7 GPAGE TO EXPERIMENT NUMBER !oGATI:N

3488 1206' 57 STR GPAGE
3489 MY9 Co 0107' L38 ?ROKPT ;RETURN TO ?ROMPTI 3490
349i
3492 - aaa,,aatat READ EXPERIMENT NMBER 4 3nT) kak~~ataatt

3493
3494 12DC' El Of EXP?: LDI EXPIUM ;SET RD zEXPIUK LOCATION
3495 12DE' AD PLO RD
3496 12OF' 97 21GPAGl



MACRO-18 3.36 ?AGE 1-76
SEA DUCT: SD05R9.MAC 16 SEP 86

3497 12E0' BD PHI RD
3498
3499 SCAL R6, TTY
3500 12El' 68 86 +
3501 12E3' 024E' +
3502 12E5' 78 70 2E 20 DB 'xp. #
3503 12E9' 23 20

3504 12EB °  A2 DR OA2H ;OUT LOW NIBBLE OF EXPNUM

3505 12EC, FF DB DONE ;DONE
3506 12ED' CO 0107' LBR PROMPT
3507
3508
3509 ******** * t*aS* at*ttt**** COMPASS ROUTINE ******************* * s**

3510 ENTERS FROM LONG BRANCH TABLE

3511
3512 12F0' F8 18 CNPSRD: LDI SECI ;RUN ONLY ON SEC = XI

3513 12F2' A7 PLO GPAGE
3514 12F3' 07 LDN GPAGE
31I5 12F4' FA OF ANI OF
3516 12F6' FB 01 XRI 01
3517 :2F8' CA 0879' LBNZ CXPRTN
3518 12FB' 17 iNC GPAGE ;SET GPAGE = CYCLES

3519 12"C' 37 LDN GPAGE ;START ONLY IF CYCLES = 0A

3520 12FD' F3 3A XRI OAR
3521 12FF' C2 1312' LBZ CMPPWR
3522 1302' FB 01 XRI (OBH XOR OAH) ;READ IF CYCLES =B

3523 1304' CA 3879' LBNZ CMPRTN
3524
3525 i307, El SEX :XTPC ;READ THE COMPASS
3526 1308' 61 OUT GROUP
3527 :309' 01 D 031
3528 130A Fa 84 LDI CMPSS
3529 130C' A7 PLO GPAGE
3530 130D' E7 SEX GPAGE
3531 130E' 6A ROP CMPASS
3532 130F' CO 0879' LBR CMPRTN ;RETURN TO LBT
3533

3534 1312' El CMPPWR: SEX INTPC ;FIRE UP THE COMPASS
3535 1313' i: CUT 5*ROUP

3536 1314' 01 DB 01

3537 1315' 62 OUT CMPASS

3538 1316' 00 DB 00

3539 1317' CO 0879' BR CMPRTN ;RETURN TO LBT

3540
3541
3542



MACRO-18 3.36 PAGE 1-77
SEA DUCT: SDOSR9.MAC 16 SEP 16

3543 ************** aaata READ SWITCH ROUTINE tktaatittt******z******i********

3544 ; ENTERS FROM LONG BRANCH TABLE

3545
3546
3547 131A' FB 19 SW: hDI CYCLES ;RUNS EVERY SEC.
3548 .1iC' A7 PLO GPAGE

3549 131D' 07 LON GPAGE ;START ONLY IF CYCLES = 24H
3550 131E' F3 24 XRI 024H
3551 1320' 32 37' az SWPWR

3552 1322' FB 01 KRI (024H XOR 025H) ;READ ONLY IF CYCLES 24H
3553 1324' CA 087C' LBIZ SWRTN
3554
3555 1327' El SEX G1TPC
3556 1328' 61 OUT GROUP
3557 1329, 00 ) ;00

358 i~, a 2 DISWSTAT ;INPUT SWITCH STATUS To
3559 132C' A7 PLO AGE GLOBAL PAGE AT SWSTAT
3560 132D' E7 SEX 0P1GE
3561 132E' 6A ill SWITCH BRTInsO TOs4 LTs3 ins2 :as
3562
3563 1327' E1 SEX INTPC
3564 1330' 61 OUT GROUP

3565 1331' 02 D3 2 ;TURN OFF 3OTTCN SW. DRIVE PWR.
3566 1332' 67 OUT RELAYS
3567 1333' OD DB 015Q
3568 1334' CO O87C' LER SWRTN ;RETURN TO LBT
3569
3570 1337' El SiPWR: SEX :NTPc
351 1338' 61 OUT GROUP ;TURN ON BOTTOM S1. ORIVE PIR.

i 57 339' 02 03 02

3577

3574 1341' 67 PLO GAGE3575 1342' 07 LDI GPIGE

3586 1343' FA OF Axl 0FN ;MASK FOR LO BYTE
3587 1345' CA 087F' LBN ADRT ; lF NOT = 0, RETURN TO LBT
3588 1318 FS EO LDI ADFLG ;A/D FLAG B ACHI



KACRO-18 3.36 ?AGE 1-78
SEA DUCT: 5D05R9. AC 16 SEP 96

3589 134k' A PLO GPAGE
3590 134B' 37 LDN GPAGE
3591 134C' FB IC XRI OACH
3592 134E' C2 1367' LBZ ADGO
3593
3594 1351' Fs 00 LDI 00 IF NOT AC, SET FLAG 00
3595 1353' 57 STR GPAGE
3596 1354' F& 92 LDI ADL4 AND CLEAR A/D STORAGE
3597 1356' A7 ;1O GPAGE LOCATIONS ON GPAGE
3598 1357' El SEX GPAGE
3599 1358' Fa 00 LDI 00
3600 135A' 73 STXD
3601 135B' 73 STID
3602 135C' 73 STXD
3603 135D' 73 STXD
3604 135' 73 STXD
3605 135F' 73 STXD
3606 1360' 73 STXD
3607 1361' 73 STID
3608 1362' 73 STXD
3609 1363' 57 STR GPAGE
3610 1364' CO 087F' LBI ADRTN ;RETURN TO LBT
3611
3612 1367' FE 19 ADGO: LOI CYCLES ;IF AC, CONTINUE
3613 1369' A7 PLO GPAGE ;7 CYCLES NOT = 0,
3614 1361' 07 LDN GPAGE DO NOT RESET ?OINTERS
3515 1363' 3A 7B' 311 101 z 03.
3616 136D' FS AD 1D1 IUXPTR RESET HUX LIST ?OINTER
3617 136F' A7 PLO GPAGE
3618 1370' FS 00' LDI LOW(MUXLST)
3619 1372' 57 STR GPAGE
3620 1373' 17 INC GPAGE RESET HEN LIST POINTER
3621 1374' F8 80' LDI LOWI(EMLST)
3622 1376' 57 STR GPAGE
3623 1377' ?8 19 LDI CYCLES
3624 1379' A7 PLO GPAGE
3625 137k' 07 LDN GPAGE
3626
3627 1371' FF 16 SKI 16H ;IF CYCLES ) 153,
3623 1310' 3 84' BIF S+O?1 I BORROW :> DF 0)
3629 137F' 7C 00 ADl 00 CLR DF
3630 1381' CO 087F' LBR ADRTN1 RETURN TO LBT
1631
3632 1384' El SEX INTPC ;IF CYCLES ( 16
3633 1385' 61 OUT GROUP SELECT NUX GROUP

3634 1386' 02 as 02 CONTROL KUX



MACRO-18 3.36 PAGE 1-79
SEA DUCT: SDO5R9.AC 16 SEP 86

3635 :337' FS AD LDI MUXPTR WiTH MUX LIST
3636 1389' A7 ?LO GPAGE
3637 138A' 07 LDN GPAGE
3638 1388' Al PLO RA
3639 138C' F8 17' LDI HIGH(MUXLST)
3640 13 BA PHI RA

3641 138F' EA SEX R1
3642 1390' 62 OUT mUX (OUT MUX !NCREMENTS RA)
3643 1391' 62 OUT MUX
3644 1392' OA GLO RI STORE MUX LIST ADDR
3645 1393' 57 STR GPAGE AT GP MUXTR
3646
3647 1394' ?B 19 LDI CYCLES ;IF CYCLES ( 9:
3648 1396' A7 PLO GPAGE RETURN TO LBT

3649 1397' 07 LDN GPAGE
3650 1398' FF 08 SMI 08H

3651 139A' CB 087p' LBIF ADRTN
3652
3653 :39D' 07 LDN GPAGE ;I CYCLES > 8:
3654 139E' F6 SHR
3655 139F' 33 A4' BDF S+5
3656 13Ai' CO 087?' LBR ADRTN RETURN TO LET ON EVEN CYCLZS
3657

3658 134' F8 AE LDI KEMPTR ON ODO CYCLES
3659 13A6' A PLO GPAGE READ AID AND STORE AT
3660 13A7' 07 LDN GPAGE GPAGE LOCATION REFERENCED

3661 i3A' XA PLO RA BY MEMLST
3662 13A9' OA ION RA
3663 A.Ak' A7 PLO GPAGE
3664 13AB' E7 SEX GPAGE
3665 13AC' 6B INP ADHIS X=GPAGE; HI 8 BITS TO
3666 13AD' Ia INC RA ; GPAGE STORAGE
3667 IJAE' OA LD Rl
3668 13AF' A7 PLO GPAGE
3669 1380' 6A IN? ADLO4 LO 8 BITS TO NULL LCCATION
3670 13BI' 1A INC RA

3671 13B2' FE AE LDI MEMPTR S'ORE XEM LIST POINTER
3672 1314' Al PLO GPAGE ON SPAGE AT XEMPTR
3673 13B5' 3A GLO Rh
3674 1316' 57 ST GPAGE
3675 1337' CO 087F' LBS ADRTN ;RETURN TO LBT
3676
3677

3678 ;"tiat"taatia " TRANSMISSOMETER CONTROL tttaia tttttttttt

3679 ; ENTERS FROM LONG BRANCH TABLE
I 3680

I
I



NACRO-18 3.36 PAGE 1-80

SEA DUCT: SDO5R9.NAC 16 SEP 6

36l 13BIA' El TR: SEX INTPC ;TR FLAG AC?
3682 133B' Fl 01 LDI TRFLG
3683 13B' A7 PLO GPAGE
3684 13BE' 07 LIN GPAGE
3685 13EF' FE AC XRI OACH ;IF = AC, GO TO TRCY02
3686 13CI' C2 13EF' LOZ TRCY02
3687 ;IF NOT = AC:

3688 13C4' F8 18 LDI SECI
3689 13C6' A7 PLO GPAGE SEC =1 ?

3690 13C7' 07 LON GPAGE
3691 13C8' PA OF ANN OF!
3692 13CA' F3 01 ZRI 01 ; SEC NOT = Xl

369 13CC' CA 0882' LBIZ TRRTI RETURN TO LOT

3694
3695 13CE' 17 INC GPAGE CYCLES z 03?

3696 13D0' 07 LON GPAGE
3697 13D1' FB 03 XRI 030 IF CYCLES NOT = 03

3698 1303' CA 0882' LBZ TRRTl ; RETURN TO LOT

3699
3700 13D6' 61 OUT GROUP SELECT RELAYS GROUP

3701 1317' 02 DO 02

3702 13DB' 67 OUT RELAYS
3703 13D9' 04 DOB 04H TRANSKISSOMTER ?WR OFF

31704 13DA' F8 1 LDI TIFLG

3705 13DC' A PLO GPAGE , SET TRFLG = '

3706 13DD' FS 00 LDI 00

3707 13OF' 57 STR GPAGE
3708
3709 13E0' F8 A8 LDI ADTOL4 ; CLEAR TRANSKISSOMETER

3710 13E2' 17 PLO GPAGE AD LOCATIONS ON GPAGE

3711 13E3' E SEX GPAGE
3712 13E4' F8 00 !DI 00
3713 13E6' 73 STX0
3714 13E7' 87 GLO GPAGE
3715 13E8' PF 95 SKI ADTIH
3716 13EA' 33 E4' DF -061
3717 13EC' CO 0882' LBR TRITY RETURN TO LiT

37:8
3719 I3EF' FS 19 TRCY02: LDI CYCLES ;CYCLES = 6?

37&0 13F1' A PLO GPAGE
3721 13F2' 07 LDN GPAGE
3722 1373' P8 02 1I 02H

3723 1325' CA 13FF' LBIZ TRCY17 ; IF NOT = 2, GO TO TRCY17
3724 1378' 61 OUT GROUP ;IF = 2:
3725 1379' 02 DB 02 SELECT RELAYS GROUP

3726 13FA' 67 OUT RELAYS



MACRO-is 3.36 PAGE 185SEX DUCT: SD59.mkC 16 SEP 86

3727 137B, 44 D3 1040 TRAIBSMISSOMETER ?VR ON
3728 i3pc' ca 0882' IBI TRRTM RETURN TO LOBT
312913730 13FF' FB 15 URCYII: %1 ME XOR 19 ;CYCLES = 17?;IF NO GO TO TC1

352 :0, 6 U GROUP SELECT MUX GROUP
3733 1401, 0 DB021 RI)--INTPC

3734~~AI 145 F I7I R 01
1 3735 1406' 12 Oa 721 MDX AISIEE

.33736 1407' CO 0882' LBR TRRT1 RETURN TO LBT
3737
3138 140V' FB OF TRCyIB: XRI111 M R 1081 ;CYCLES z19?
3I 31 10C CA 1418' LINZ nRCY19 IF NOT, GO TO TRCY19
3140 140F' 61 OUT GROUP IF cyclEtS % I

3741 1410' 02 US5028 SELECT NUX GROUP53142 1411' 62 OUT HDX AI %/f START CIVRT
3743 1412' 13 Da733 M UX zTRAISHISSOKETER
3144 1413' 62 OUT NU!
3745 i4141 72 03 72H AiD --PWR ON

3746 14151 CO 0882' LBR TRRTI ,'GO TO LBT

1148 'IM, 73 31 TRCY19: XRI M18 XOR 133) ;CYCLES z19H?
3749 141A, CA 0882' 13111 THINh IF NOT RETURN TO LIT
.150 141D' 27 DEC 4PAGE IF 19I: SET fly-) SECi13751 i4izl 07 ION WPAGE LOOK AT SEC!
3752 141lF' EN OF ANl OFE , 7 0. STORE MDf AT GP DTME, koTOL4
37M3 1421' 334 27N11 $+16
3754 i423, HS hi01 ADT088

315 41 30 28' BR $+06H

3756 1427' 07 LON GPLE ;1? SECI NOT =0; LOAD SEC.
3757 1428' FE HL1 SEC. t 2
3758 :1429' FC 93 AOl 1A0T1881-02H STORE AID 2I 8 3ITS AT53759 1423' Al PLO GME Gp= 21SEC11 + ADTIHS - 02H
3760 142C, El SEX INTPC
3161 14210' 61 OUT GROUP
376 42V 02 302I3763 142V El SEX GPAGE
3764 1430' 63 1 lPI
3765 1431' 60 IRK , STORE AiD LO04 3:75 ATI3766 1432' 61 11? ADLOI G?: 2{SECI) IADT138 - 013
3167 13' S1 SEX IXTPC
3768 1434' 61 0"l GROUP ;SEL7.CT NUX GROUP
3169 1435' 02 01 02 AID aON
3770 1436' 62 OUT XU! 01X = ?ENDULUX 1
3M7 1137' 00 05 00I3112 1438' CO 0882' 'UH TIRTS ;RST 3RN TO LIT
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MACRO-18 3.36 PAGE 1-82
SEA DUCT: SD05R9.XAC 16.SEP 86

3773
3774

3775 *ttatt RELAY POD AND ACOUSTIC LINK CHECK :i* t kfi.ttaa
3776 ; iRUNS EACH SEC. 01 CYCLE = 27H *tl

3777
3778 143B' F8 19 PDCHI: LDI CYCLES ;RUN OILY O CYCLE 27H 39 dec. (Last cycle)

3779 143D' A PLO GPAGE
3780 143E' 07 LON GPAGE
3781 1437' FB 27 XRI 27H
3782 1441' CA 0885' LBNZ PDRTl ;RETURN TO LET IF CYCLE NOT = 271
3783
3784 1444' F8 18 LDI SECi ;IF Sec = nO, reset PDSTAT, ACSTAT
3785 1446' A7 PLO GPAGE
3786 1447' 07 LDN GPAGE
3787 1448' F1 OF AlI 0FH
3788 144k' CA 145F' LBIZ PDSTR ; If SEC. not = nO, GO TO PDSTR

3789
3790 144D' El PDCLR: SEX INTPC
3791 144E' 61 OUT GROUP ; SET RELAY GROUP
3792 144F' 02 DB 02 ; GROUP 2

3793 1450' F8 33 LDI PDSTAT ;CLEAR POD STATUS (Sec.=n)
3794 1452' A7 PLO GPAGE

3795 1453' F8 00 LDI 00
3796 1455' 57 STR GPAGE
3797
3798 146' El ACUCLR: SEX INTPC
3799 1457' 61 OUT GROUP ; SET GROUP 0
3800 1458' 00 DB 00

3801 1459' 7881 LDI ACSTAT ;CLEAR ACOUSTIC STATUS {Sec.=ng)
3802 1453' A7 PLO GPAGE
3803 145C' F8 00 LDI 00
3804 145' 57 STR GPAGE
3805
3806 1457' El PDSTR: SEX INTPC :CHECK RELAY PODS FOR ACTIVE RELAYS
3807 1460' 61 OUT GROUP ; SET RELAY GROUP
3808 1461' 02 DB 02 ; GROUP 2

3809
3810 1462' 78 83 LDI PDSTAT
3811 1464' A7 PLO GPAGE
3812 1465' E2 SEX STACK ;Input PuD STATUS
3813 1466' 6? IP RELAYS

3814 1467' K? SEX GPAGE
3815 1468' Fl OR ;OR with existing data
3816 1469' 57 STR GPAGE ;store in PDSTAT on GPAGE
3817
3818



I
I

MACRO-i8 3.36 PAGE 1-83

SEA DUCT: SDO5R9.XAC 16 SEP 86

3819 146A' El ACSTR: SEX INTPC ;CHECK ACOUSTIC LINK FOR ACTIVE INPUT

3820 146B' 61 OUT GROUP SET GROUP 0

3821 146C' 00 DE 00

3822
3823 146D' FS 81 LDI ACSTAT

3824 146F' A7 PLO GPAGE

3825 1470' E2 SEX STACK ;INPUT ACOUSTIC LINK

3826 1471' 6F INP PING

3827 1472' EV SEX GPAGE

3828 1473' F1 OR ;OR WI/ EXISTING DATA

3829 1474' 57 STR GPAGE ;STORE IN ACSTAT ON GPAGE

383
3831
3832 1475' CO 8885' LBR PDRTN ;RETURN TO ET

3833
3834
383Miaatatatat~aaaa READ HEADING a*,fatt~t*k~tttta

3836 ENTERS FROK LONG BRANCH TABLE

3837
3838 1478' FS B3 HDGCHK: LDI HDGFLG ;CHECK HUG FLAG STATUS:

39 147A' A7 PLO GPAGE ; AC = TURN ON HEADING INDICATOR ?WR

3840 147B' 07 LDN GPAGE (USED BY SEQUENCER FOR FAST READ

I341 147C' F3 AC XRI OACH DURING ROTATION
3842 147!' C2 149C' LBZ EDGIE
3843 1 ELSE TURN ON FWR AT CYC=IB SEC = x9)

3844 READ XYZ AT CYC=iC AND TURN OFF ?WR

3845 , SET XYZ 7LG 00

3846
3847 1481' F8 00 LDI 00 ;Force HDG Flag = 00

3848 1483' 57 STR GPAGE
3849 1484' F8 18 LDI SECI ;Run Slow only on Sec -9

3850 1486' A7 PLO GPAGE3 3151 1487' 07 LDN GPAGE
3852 1488' FB 09 XRI 099
3853 1481' CA i4AI' LENZ HDGXT

3854
3855 148D' F8 19 HDGSLO: LDI CYCLES ;Check cycle

3856 148F' A7 PLO GPAGE
3857 1490' 07 LDN GPAGE1 3858 1491' FB XRI lEg
3859 1493' C2 149C' LBZ EDGM If CYC = 1B go to HDGlB

3860 1496' FE 07 XRI (13E XOR ICH)

3861 1498' 32 A4' BX HDGIC ; If CYC z iC go to HDGIC

3862 149A' 30 Al' BR HDGXT If not JD or IC return to LiT

3863I 3164

I
I



1ACRO-18 3.36 PAGE 1-84
SEA DUCT: SDO5R9.MAC 16 SEP 86

3865 :49C' El HDGI: SEX INTPC ;SET GROUP 02
3866 149D' 61 OUT GROUP
3867 149E' 02 D3 02
3868 149' 67 OUT RELAYS ;TURN 01 HEADING INDICATOR PWR
3869 i4A0' 41 3B 101g
3870 14Al' CO 0888' HDGXT: LIR HDGRT1
3871
3872
3873 14A4' E2 HDGIC: SEX STACK
3874 SCAL 16, HDGIK ;READ IN THE HEADING
3875 14A5' 68 86 +
3876 14A7' 1311 +
3877
3878 14A9' El SEX iNTPC ;SET GROUP 02
3879 14AW 61 OUT GROUP
3880 14AB' 02 DB 02
3881 I4AC' 67 OUT RELAYS ;TURN OFF HEADING INDICATOR PIR
3882 14AD' 01 DB 010
3883 14AE' CO 141' LBR RDGXT
3884
3885

3886 ;*" SUBROUTINE - INPUT HEADING "
3887
3888 CALLED BY'! ,HIS ROTI AI Mi T. SSMv.11 1OTAITolI 10UT41B

3889
3890 141' El EDGIX:: SEX INTPC
3891 1482' 61 OUT GROUP
3892 1433' 01 8 31
3893 14B4, 63 OUT HLACH ;LATCH DATA iN ENCODER
3894 1435' 00 DB 00 ;NULL DATA
3895 RLDI RA ,0008H ;SHIFT IN DATA TO I/0 30ARD
3896 1486' 68 CA +
3897 148' 0008 +
3898
3899 14BA' 64 HDGAGN: OUT HSHIFT ;SEND SHIFT ?ULSE
3900 1483' 00 3B 00
3901 14BCI C4 NOP ;SMALL DELAY
3902 14BD' C4 lOP
3903 14BE' 2A DEC RA
3904 148' 8A GLO RI
3905 14C0' 3A IA' BIZ HDGAGE ;ANOTHER SHIFT PULSE?
3906
3907 14C2' F885 LDI HDG ;INPUT HEADING
3908 14C4' A PLO GPAGE
3909 14C5' 7 SEX GPAGE
3910 14C6' 6C lIP HEADIG



I
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MACRO-l8 3.36 PAGE 1-85
SEA DUCT: SD05R9.MAC 16 SEP 86

3911
3912 14C7' E2 SEX STACK

3913 SRET R5

3914 14C8' 68 96 +
3915
3916
3917
3918 RELAY DRIVER PULSE ROUT:NE '"' """

3919
3920 i4CA' FB 40 PULCHK: LDI PULFLG

3921 14CC' A7 PLO GPAGE

3922 14CD' 07 LDN GPAGE ;Pulse flaq = AC

3923 14CE' FE AC XRI OACH
3924 14D0' 3A Es' BNZ PSETOD ;if not, set to 00

3925 1402 17 INC GPAGE SET GPAGE = PULCNT

3926 1403' 07 LDN GPAGE
3927 14D4' 32 ES' BZ PSET00

3928 1406' FF 31 SKI 01 ;DECREMENT TEE PULSE COUNTER

m 3929 1408' 57 STR GPAGE AND STORE IT
3930 14D9' El SEX INTPC
3931 I4DA' 61 OUT GROUP ;SET RELAYS GROUP

3932 14D ' 02 03 02
3933 14DC' 17 NC OPAGE
3934 14DD' E7 SEX GPAGE
3935 14DE' 07 LDN GPAGE
3936 14DF' FA 3F M 0779 ;1ask Relay
3937 14Ei' F9 40 ORI 100Q ; Set Relay Data Bit ON

3938 '433' 57 STR GPAGE
3939 14E4' 67 OUT RELAYS ; Turn on the Relay driver
3340 14E5' CO I4FD' LBR PULXT ;EXIT SE ROUTINE
3941
3942 14ES' El PSETOD: SEX INTPC
3943 14E9' 61 OUT GROUP ;SET RELAYS GROUP
3944 !4EA' 02 3B 02
3945 1M,3' P 42 LDI PULNUM
3946 14ED' A7 PLO GPAGE
3947 14EE' E7 SEX GPAGE
3948 14EF' 07 LDN GPAGE
3949 1400' FA 3F ANI 077Q ;Set Relay Data Bit OFF
3950 14?2' 57 STR GPAGE
3951 14F3' 67 OUT RELAYS ;Turn Off the Relay Driver
3952
3953 144' 27 DEC GPAGE ;SET GPAGE PULXUM

3954 1475' P FP LDI OFH
3955 1477' 7 SEX GPAGE3 3956 14F8' 73 STXD ;Set PULNUM PF PF TS NOT USED)

*
I



KACRO-18 3.36 PAGE 1-86
SEA DUCT: SDO5R9.MAC 16 SEP 86

3957 149' F8 00 LDI 00
3958 14F' 73 STXD ;Set PULCNT z 00
3959 14FC' 57 STR GPAGE ;Set PULFLG = 00
3960 i4FD' CO O&BO' PULIT: LBR PULRTH ;EXIT THE ROUTINE
3961
3962
3963 *************** * t***** READ XYZ POSITION t*ti* S*s*, ik,**xai,,xitaa
3964 , ENTERS FRON LONG BRANCH TABLE
3965
3966 1500' 78 B4 XYZCHK: LDI XYZFLG ;CHECK XYZ FLAG STATUS
3967 1502' A7 PLO GPAGE AC z TURN ON OPTO INTERRUPTER ?PR
3968 1503' 07 LDN GPAGE (USED BY SEQUENCER FOR FAST READ
3969 1504' FB AC XRI 0ACH DURING XYZ POSITIONING)
3970 1506' C2 1525' LBZ IYZON ELSE = TURN ON PWR AT CYC=24 (SEC = x9)
3971 ; READ XYZ AT CYC=25 AND TURN OFF PR
3972 ; SET XYZ FLG = 00
3973 ;**! NOTE:
3974 t*t CYCLE 25 CURRENTLY MUST LEAVE PWR ON

3975 DUE TO HDWR. BUG *
3976
3977 1509' 73 00 LDI 00 :FORCE XYZFLG = 00
3978 150B' 57 STR GPAGE
3979 1MC' 78 1 LDI SECI ;CHECK FOR SEC x9
3980 150E A PLO GPAGE
3981 :50F' 07 LDN GPAGE
3982 1510' FB 09 1RI 09H
3983 1512' CA 1522' LBNZ XYZXT ;IF NOT = x9, EXIT
3984 1515' F8 19 LDI CYCLES
385 1517' A7 PLO GPAGE

3986 1510' 07 LDN GPAGE
3987 1519' FB 24 1RI 243
3988 151B' C2 1525' LBZ XYZON
1989 111E' FE01 XRI (240 XOR 253)
3990 1520' 32 2C' BZ XYZIN
3991 1522' CO 088E' XYZXT: LBE XYZRTN

3992
'393 15;5' El XYZON: SEX INTPC
3994 1526' 61 OUT GROUP
3995 1527' 02 DR 12
3996 1528' 67 OUT RELAYS
3997 1529' 4C O! 114Q ;TURN ON OPTO INTERRUPTER PWR
3998 152k' 30 22' BR XYZXT
3999
4000 152C' El XYZIN: SEX IITPC
4001 152D' 61 OUT GROUP
4002 1521' 00 DB 00



I1CIO-1 3.36 PAGE 1-a1
SEA DUCT: SD05R9.IAC 16 SEP 36

4003 152F' El SEX GPAGE
4004 1530' F8 93 LDI XPOS
4005 1532' A7 PLO OPAGE
4006 1533' 6B IMP X ;INPUT X POSITION
4007 1534' FA OF All Or ;MASK UNUSED BITS
4009 1536' 57 STR GPAGE
4009 1537' 17 INC GPAGE ;GPAGE =) YX POSITION
4010 :533' 6C 3P YZ
4011
4012 1539' zi SEX IBTPC
4013 153A' 6i OUT GROUP
4014 153a' 02 DB 02
4015 i53C' 67 OUT RELAYS
4016 153D' 4C DB 114Q ;TURN OFF OPTO INTERRUPTER PWR
4017 ;'i OTE !W! PR IS KEPT ON -- DUE TO H WR. BUG '"
4033 153E' 30 22' BR XYZXT
4019
4020
4021
2 ;ttt=taa*aakah*~*aahaa*a*a==, ?ASS THRU XODE 2tS ,a,,haiii

4024

4025 1540' 28 A ?THRU: 1 GRPSAV ;PWR JP LOOP 2
4026 1542' A7 PLC GPAGE
4027 :543' T 02 LDI 02 STORE NEW :i OGROUP
4023 1545' 57 STR GPAGE
4029 1546' E7 SEX GPAGE
4030 1547, i: OUT GROUP

S549 S3 SEX PC
4032 1549' 67 OUT RELAYS ,?OHXR P 'OO?2
4033 154A' 40 08 1009
4034 1548' 27 DEC GAGE
4035 154C' Fs 06 LT I UARTS
4036 154' 57 ST GPAGE
403 154F' El SEX G?AGE
4033 1550' 61 OUT GROUP :RESET UART I/0 GROUP
4039
*40 1551' fa 22 LDI ?LEVEL ;SET ?ASS LEVEL = 01

i34: 1553' A7 PLO GPAGE
4042 1554' ?a Oi LDI 01
4043 1556' 57 STR GPAGE
4014
4045 1557' E2 SEX STACK
4046 SCAL R6, DELAY2 :WAIT FOR LOOP 2 POWER TO SETTLE4047 1555' 6 8

I
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4049 SCAL R6, DELAY2 AND UARTS TO CLEAR BREAK
4050 155C, 68 86 +
4051 155E' 019B' +
4052 SCAL R6, DELAY2
4053 1560' 68 86 +

4054 1562' 019B' +

4055
4056 1564' E2 RADDR2: SEX STACK ;CLEAR ANY DATA FROM LOOP 2
4057 1565' 6C IP DATA2
4053 1566' FS FE LDI IOLOC ;XKIT '#' ON LOOP 2
4059 1568' A7 PLO GPAGE
4060 1569' F8 23 Lai ''
4061 156B' 57 STR GPAGE
4062 SCAL R6, XMTLP2
4063 156C' 68 86 +
4064 156' 167D' +
4065 1570' E2 DAI: SEX STACK
4066 1571' 6B IMP STATI ;CHECK FOR DA!
4067 1572' F6 SuR :DAI?
4068 1573' 3B 13' 3MF DA2 ;IF NOT GO TO DA2
1069 1575' FA 06 Al| 061 ;IF DAI, MASK AND CHECK ?E,3E
4070 i577' 32 7C' BZ KEEP3
4011 1579' 6A IP DATAl ;CLEAR 3AD DATA
4072 157A' 30 33' BR DA2
4073
407, .7V F8 E KEEP3: LDI !OLOC
4075 PLOE' A7 PLO GPAGE
4276 157F' 77 SEX GPAGE
4077 1580' 6A JIP DATAi
407a 1581' FA 7F ANl 7FH ;MASK MSB
4079 1583' 57 STR OPAGE
4080 1584' F3 23 XRI 't' ;IS IT I ?
4081 1586' C2 80AB' LBZ IOERR
4082 189' TF 6 XRI ('%' XOR 't'; ;IS IT % ?
4083 160' :: :4A' LBZ ?IODE
404 15E' .; ?MODEX: SEX STACK
4035 SCAL R6, XMTIP2

,:F, 68 86 +
4281 1591' 1670'
4088
4089
4090 1593' 60 DA2: INP STAT
4091 1594' F6 SER ;DA2 ?
4092 1595' C3 15B8' LBDF DA2YS ;IF NOT, CHECK ES LOOP 2
4093 1598' F1 08 XRI 08H ;IF ES LOOP 2,
4094 159A' C2 1638' LBZ PASSBR ; GO TO PASS BREAK
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4095 '59D' 30 70' BR DAl ;IF NOT GO TO DAI
4096
4097 159F' 6D DA2MOR: INP STAT2

S4098 i5A0l F6 SHR ;oA2?

-|4099 15AIl C3 1538' u'BDF DA2YES ;IF NOT, CHECK ES LOOP 2
!4100 !:A 4 FB 08 ERA 08H ;:F ES LOOP 2,

41i 1S16 C2 163E' LBZ PASSBR GO T0 PASS BREAK
4102 15A9 I C INC RC ;IF NOT, 3C TINE OUT LOOP
-' 103 15AA'1 9C GH I Rc
4104 151B, FB 02 KRI 02 ;IF NOT 512 LOOPS (2 CHAR),
4105 15A' l 1.i59F' 1BNZ DA2MOR ;LOOK FOR MORE DATA ON 2

4106 15B0, S SEX STACK
4107 SCAL R6, TSRE? ;IF 512, WAIT FOR TSRE AND
4108 1511' 68 86
4109 1583' 02FO'
4110 15B5' CO 1570' LBR DAI GO TO DAI
4111
4112 15B8 Fk 06 DA2YES: ANI 06H ;MASK FOR FE, PE
4113 15BA' A 163 ' LENZ PASSER ;iF FE OR PE, GO TO PASS 3REAK
4-4 15BD' F8 00 LDI 10

:;BF' 3C PHI RC
4i16 i5Co' AC PLO RC
417 i5CI' Fl TV LDI 1OLOC ;:F DATA IS OR, IPUT DATA4i10 5C3' A7 PLC GFAGE ON LOOP 2 :0 :10 LOCT:ON

411.9 15C4' S7 SEX GPAGE
4121 15C5' 6C INP DATA2

.4 5C6' FA 7F ANI 7FH ;MASK MSE
4122 IsCa' 57 STR OPAGE
4123 i5C9' FE 13 IRI 03 ;:S :T ETX

4124 15CB' ^2 5El' LBZ PMT2 ;I ETX, ADD A PROMPT
4125

4126 i5CE' Z2 NOTETX: SEX STACK ;IF DATA LOOP 2 IS NOT EX.
4127 15CF' 6B I1P STATI :CHECK FE, PE ON LOOP 1
4123 1500' PA oC ANi OCH
4129 5D2' IA lIA' LNZ ICERR ;3RACH :? ERROR

4130 15D5' 02 LD4 STACK
4131 1506' FE SL ;WAIT FOR THRE LOOP 1

4132 15D7' C3 15CE' LBNF NOTETX

4133 5DA' a7 SEX IPAGE
4134 15DB' 62 OUT DATAl ;IN LOOP 2 -) OUT LOOP 1
4135 15DO' 27 DEC GPAGE
4136 1500' PC 00 ADI 00 ;CLEAR DF
4137 15DF' Cl 159F' LBR DA2MOR ;GO TO DA2MOR
4138
4139 15E2' E2 ?MT2: SEX STACK ;IF DATA LOOP 2 = ETX:
4140 15E3' 63 INP STATI ;CHECK FE, PE ON LOOP I

I
I
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4141 :5E4' FA OC ANI OCR
4142 15E6' CA 00A' LBNZ IOERR ;BRANCH IF ERROR

4143 15E9' 02 LON STACK
4144 15EA' FE SHL ;WAIT FOR THRE LOOP I

4145 15EB' 3B Z2' BF PMT2
4146 ISED' E3 SEX PC
4147 15EE' 62 OUT DATAl ;OUTPUT PROMPT CHAR. ON LOOP

4148 15EF' 3k OR PXTCHR
4149 15FO' 7C 00 ADI OOH ;CLEAR DF

4i50 15F2' E2 SEX STACK
4151 15F3' 6B XMTETX: IN? STATI ;CHECK FE, PE CN LOOP 1

4152 15F4' Fk OC ANI OCR
4153 15F61 CA 00AB' LBEZ IOER ;BRANCH IF ERROR

4154 15F9' 02 LON STACK
4155 15FA' FE SHL ;WAIT FOR THRE LOOP 1

4156 15FB' 33 F3' BF XNTETX
4157 15FD' E7 SEX GPAGE
4158 15FE' 62 OUT DATAl ;IN LOOP 2 -) OUT LOOP 1

4i59 15FF' 27 DEC OPAGE
4160 1600' FC 00 ADI 30 ;CLEAR DF
416i 1602' E2 SEX STACK
4162 SCA RE, TSRE? . .A:TSRE1 AND CLEAR ECHO

4163 1603' 68 86
4.64 1605' 02F0'
4165 1607' CO 1570' LBR DlI :GO TO DAl
4166

4601

4169 160k' E2 ?MODE: SEX STACK
i7o SCAL R6, ITB ;PMODE ENTERED WHEN LOOP 1 

4171 160B' 68 86
4172 160D' 022E'
4173 160!' 50 DB '1'
4174 1610' 16iF' DW ?INC ;OPEN THE NEXT LOWER LEVEL

4175 1612' 52 DB 'R'
4176 1613' 1564' DW RADDR2 ;READDRESS THE CURRENT LEVEL

4177 1615' 42 DB 'B'
4178 1616' 163E' OW PASSBR ;SEND BREAK ON LOOP 2

4179 1618 58 iDB 'X'
4180 1619' 1658' DW ?DEC ;DROP THE LOWEST LEVEL

4131 161B' FF OR DONE
4182 161C' CO 1585' LER PHODEX
4183
4184

4185 161y' F8 02 PINC: LDI PLEVEL ;INCREMENT PASS LEVEL

4186 1621' A7 PLO GPAGE



I
I
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SEA DUCT: SD05R9.MAC 16 SEP 86

4187 1622' 07 LDR GPAGE

4188 1623' FC 01 ADI 01H
4189 1625' 57 STE GPAGE
4190 1626' F8 FE LDI IOLOC
4191 1628' A7 PLO GPAGES4192 1629' Fa 25 LDI '%'
4193 1628' 57 STR GPAGE
4194 162C' E2 SEX STACK
4195 SCAL R6, XMTLP2
4196 162D' 68 86 +
4197 162F' 167D' +
4198 1631' F8 FE LDI IOLOC
4199 1633' A7 PLO GPAGE
4200 1634' FS 50 LDI 'P'
4201 1636' 57 STR GPAGE
4202 SCAL R6, XXTLP2
4203 1637' 68 H6 +
4204 1639' 167D' +£ 4205 153B' 'O 1593' LBR DA2
4206
4207
4208 163z' p8 02 PASSBR: LDI PLEVEL ;CLEAR PASS LEVEL
4209 1642' 7 PLO GPAGE
4210 1641 F 00 LDI 00
4211 i643' 57 STR GPAGE
4212 , SEX STACK
4213 , SCAL R6, XMTBR2 ;BREAK LGOP 2 NOT USED WI1T LOOP2
4214 NR Ci ONTROL SYSTEM)
4215 i644, F8 3A L31 GRPSAV

S4216 1646' A7 PLO GPAGE
4217 1647' Fa 02 Loi 02
4218 1649' 57 STR GPAGE
4219 164A E7 SEX GPAGE
4220 164B, 61 OUT GROUP
122 1 6 4C , E 3 SE X ?C

1 4222 164D' 67 OUT RELAYS ;LOOP2 POWER OFF

4223 1648' 00 DB 00
4224 164F' 27 DEC GPAGE :RESET UART GROUP
4225 1650' 7 SEX GPAGE
4226 165i' F8 06 LDI UARTS
4227 1653' 57 STR GPAGE
4228 1654' 61 OUT GROUPI 4229 1655' Co 0107' LBR PROMPT ;EXIT PASS THRU MODE TO PROMPT
4230

422 1

3 . 432-658=FE02" OEC LI PLEVEL . .
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4233 165k' AV ?LO GPAGE
4234 165B' 07 LDN GPAGE
4235 165C' PB 01 XII 01 ;IS P LEVEL 01 ?

4236 165E' CO 163' LBR PASSBR IF SO, BREAK LOOP 2

4237 1661' 07 LDN GPAGE
4238 1662' F 01 SKI 01 IF NOT, DECREMENT PASS LEVEL

4239 1664' 57 STR GPAGE
4240 1665' FS FE LDI IOLOC
4241 1667' A7 PLO GPAGE
4242 1668' F8 25 LDI '%' ;OUTPUT % ON LOOP 2

4243 166k' 57 STR GPAGE
4244 1663' E2 SEX STACK

4245 SCAL R6, XMTLP2
4246 166C' 68 86 +

4247 166E' 167D' +

4248 1670' P8 FE LDI IOLOC

4249 1672' A7 PLO GPAGE ;OUTPUT X ON LOOP 2

4250 1673' P8 58 ° LDI 'X'

4251 1675' 57 STR GPAGE
4252 SCAL R6, XMTLP2

4253 1676' 6886 +

4254 1678' 167D'
4255 167A' CO 1593' LBR Dk2 ;GO TO Dk2

4256
4257
4258 ********** t* Rit*** ** XMIT LOOP 2 t ***********************u******h***

4259
4260 167' P8 ?E XMTLP2: LDI bOLOC

4261 167F' A7 PLO GPAGE
4262 1680' E7 SEX GPkGE

4263 1681' P0 LDX
4264 1682' Ak PLO RA ;ALSO PUT IT IN RA
4265 1683' 64 OUT DATA2 ;OUTPUT CHARACTER LOOP 2

4266 1684' 27 DEC GPAGE

4267 1685' E2 SEX STACK

4268 1686' 6C INP DATA2 :CLEAR Dk

4269 1687' 6D WAIT6: IMP STAT2
420 1688' PA 02 ANI OCOa ;IASK FOR HRE i TSRE

4271 168Ak' FB CO Xi OCOH

4272 168C' 3k 87' BNZ AIT6

4273 SCAL R6, DELAY2 ;2 BIT DELAY

4274 1683' 68 86 +

4275 1690' 0193' +
4276 1692' E7 SEX GPAGE
4277 1693' 6C IMP DATA2 ;INPUT ECHOED CHAR
4278 , 1694' FA 7F ANl 07F ;KASK NSB

r 

-
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4279 1696' 57 STR GPAGE
4210 1697' 8A GLO RA ;COMPARE WITH XKIT CHAR
4281 1698' F3 XOR

4232 1599' CA 163E' LBNZ PASSBR ;BREAK IF ECHO NAS BAD
4283 169C' E2 SIX STACK

l 4284 SRET R6
4285 169D' 68 96

* 42971 4287;

4288
4289 * t~aatttlttataXMITBR2 tltaataxaitkzaaazutx I

429o BREAK LOOP 2)
4291
4292 169F' F8 Ok XMTBR2: LDI GRPSAV ;SELECT UART 1/O GROUP
4293 16AI' A7 PLO GPAGE AND STORE ON GLOBA PAGEi 4294 16A2 F8 06 LDI UARTS
4295 16A4' 57 STR GPAGE
4296 16A5' E7 SEX GPAGE£ 4297 16A6' 61 OUT GROUP
4298 16A7' E3 SEX PC
4299 16A8' 65 OUT CNTRL2 ;BREAK LOOP 2
4300 16A9' 52 DB (40H OR FORTlI 4301 16AA' F87D J0 3R2CNT
4302 I6AC' A7 PLO GPAGE
4303 i6AD' Fa OA LDI 0AH ;0A 250 mSZC. 110 INTERRUPT CYCLES)
4304 6AF' 57 STR GPAGE
4305 16B0' E2 SEX STACK
4306 SRET R6
4307 i31' 6a 96
4309
43091 I 4310
4311 *tnt alalatttttttttttttttttt t lt.tjtttttttttttatatat*ts tttti

4312 ORG (EELP +700H
43i3 V ! X AND A/D CONTROL] l 4314

4315 1700' 0000 NUXLST: D 0000H ;CYCLE 00 A/D OFF MUX PITCH
4316 1702' 0000 ON O00H ;CYCLE DI
4317 1704' 0000 DW O0OOB ;CYCLE 02
4318 1706' 0000 DW 0000H ;CYCLE 03
4319 1708' 0000 DV 00001 ;CYCLE 04
4320 170k' 0000 D 00008 ;CYCLE 05
4321 170C' 0000 DW 00001 ;CYCLE 06
4322 170K' 0202 DW 02028 ;CYCLE 07 A/D ON NUX PITCH
4323 1710' 0302 DW 0302H ;CYCLE 08 A/D START ?ULSENUX PITCH3 4324 1712' 1212 D12128 ;CYCLE 9 A/D ON MUX ROLL

I
I
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4325 1714' 1312 D 1312H ;CYCLE DA AID START ?ULSE,KUX ROLL
4326 1716' 2222 DM 2222H ;CYCLE OB AID ON XUX uP BAT
4327 1718' 2322 DW 23221 ;CYCLE OC AID START PULSE XUX uP 3AT
4328 171A' 3232 DM 32321 ;CYCLE OD AID ON MUX SYSBAT
4329 171C' 3332 DV 33321 ;CYCLE OE AID START PULSE (UX SYSBAT
4330 171E' 4242 DV 42421 ;CYCLE OF AID ON KUX AID GID
4331 1720' 4342 Dv 43421 ;CYCLE 1 A/D START PLUSE NUX A/D GND
4332 1722' 5252 Di 52521 ;CYCLE 11 A/D ON MUX A/D REF
4333 1724' 5352 DW 53521 ;CYCLE 12 AID START PULSE MUX A/D REF
4334 1726' 6262 D 62621 ;CYCLE 13 AID ON MUX AID +5V
4335 172a' 6362 DW 6362H ;CYCLE 14 AiD START PULSE XUX A/D +5V
4336 172' 7070 Di 7070H ;CYCLE 15 AID OFF MUX TRANSNISSOMETER
4337
4338
4339 ORG (HELP + 780H)
4340 ; AiD STORAGE LOCATIONS
4341
4342 1780' 89 MEMLST: DB PITCH ;PITCH (PENDULUM 1)
4343 1781' AF DR (NULL)
4344 1782' 8A DB ROLL ;ROLL IPENDULUM 2)
4345 1783' AF DB (NULL)
4346 1784' 88 DB BATTUP ;uP BATTERY
4347 1785' AF DR (NULL)
4348 1736' 8C DB 3ATTSY ;SYS BATTERY
4349 1787' AF DB (NULL)
4350 1788' 3D DB ADGH8 ;GND HI 8 BITS
4351 1789' 8E DB ADGL4 ;GND LOW 4 BITS
4352 178k' BF DR ADRH8 ;REF HI 8 BITS
4353 17aB' 90 DB ADRL4 ;REF LOW 4 BITS
4354 178C' 91 DB ADHO ;+5V HI B BITS
4355 17aD' 92 DB AD5L4 ;+5V LOW 4 BITS
4356
4357
4353 .ltttJtt***ah**aitkttattttltaaat ttit tttttttttatttitttittttttatttt

4359
4360

4361
4362
4363
4364 END



MAC~O-S 3.36 AGE S

3SEA DUCT: SD05R9.MAC 16 SEP 86

MACROS:
BEl ill CALL CDO CIS DACI DADC DADD

DADI 0311 DSh a l S 0K DSMS DSMI DTC

TITQ EXIT GEC IDLE 1LDC P0P ?PPAG H~si

RLDI RLXA RNI RSXD SCAL SCMi SCM2 SPM1

ISm SRT ST% sTpC TCAL TRET KID XIE

SYMBOLS:
XCSTOLT o08 3LCS'R 146A' ACuCLE 1456' AD 133?'

I0538 0091 N05L4 0092 ADDR 00DE' kDDRI 000'

ADFLG 0030 ADGH8 308D ADGL4 008E AD 1361'

hD11% 0003 i0m04 0002 ADR88 008F ADRL4 0090I PRTM 087?', NDTOE 00A7 ADTOU DU 00A3 1DIE 0095

kDTlL4 0096 ADT298 0097 AMU2L 009a AMR&E 0099

AoT3L4 0091 hOT49a 009B ADT4L 009C AMYES 009D

IAMUSL 009E AMR&E 009? ADT6L4 OOAQ AW 0T OA1

ADTIL4 0012 ADTB 0013 IDTSL4 00A4 XDT918 OWA

AD79L4 OUG AGAIN 0063' ARi 001C AR1O 001B

kRiQO 001A ARLG 0010 ASCBE OlC8' kSCRD1 02SE'

ASTI OOO ASTIBI 0064 ASTILO 0065 ASTITP 527?

ATCHI 08B1' ATFLO N01E ATMILG 0017 ATRTX 0867'

BANGGR 014F' BA11 0002 UN'r 0003 BAT3 0004

I 3TSY OQEC BAT U 003 LT 0000 BORROVd 0112'

311ST 011AV BR2 OA7D' BR2CLR 0AW0 BUMC~ 001D

MRRTI 0873' BRCH! 0890' BROKE 08A8' BVF5 0020

IBUFFER 5300 BUFPG 0053 CAMCHT 0088 CAMERA 0006

CHI! DCAD' CSX1O 098D' CLOO~l 04CA' CLR 0548'

CLEAR 0924' CLRBUF 0542' CLRFLG 0340' CLRG 006C'

W!ARE 3C9C' CMPASS 0002 CIPWR 1312' CNPR7N 0879'

CMPSRD 12F0' CMPSS 0084 CM'TCLR 0C47' CXTRL1 0003

CITIL2 0005 CNTRL3 0007 CIVR! OlEC COPY 05W3

CRC 04k2' CRCHI 0006 CRCLO 0007 CECRAK 0005

ICXCSUI 050E' CTA OBAO' CTACLR 0045' CIABI 006C

CTULO 0060 CIASET ON4E' CTAVHl 0063 CTAhO 0067

IrA ZIA' c:3 2330' CTBCLR 3062' C7391 07%

'ZTBLO 0071 CIESET 0063' CTBVHI 0072 CIBVLO 3073

Cl!! 0057' CTC aBdo' C'rCC'R DD77?' CTC5I 0014

dC1 QAkG' CTCLO 0075 CTCSET 0088' CffCVHI 0076

CIL0 0077 dTI 0074' %CINCS! 0AB6' CTICLR ODk3'

1CIEC GAC' CTNRTN 0AE2' CTNSE7 OD91' CTIS71 WAE'

CTIC11 Gk97' CrRRIN 0876' CYCCIT 0008 CYCLES 0019

CYXOOI 0114' CYXIOl 0A06 CYXINI UA22' CIXi 091A'

3D1 M02 010 0011 D100 0010 D11 1510'

DA2 1593' DA2101 159V' WA2ES 1508' DATA! 0002

DIT12 0004 DAMA 0006 DAYCAR 09h5' DAYUP 099C'

WSAR 0907' DECCUT 03C9' 01CR!! 090C* DECPPC 03171'

DKLY2 0198' DLY2O 0031' DNA 3000 DOLII 0470'

DONE 007! ENABLE 0771' ERROR 008a SRRORI 0429'

EIX 0003 SIP? 12DC' EXIEN 0001 SIPS!'! 12B9'
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FLAGA 0069 FLAGS 0061 FLAGC 006B FLAGCK 0110'
FORMTi 0012 GLOPG 0050 GOSUB GS60' GOTNUM OOCF'
G? 5000 GPAGE 0007 GROUP 0001 GRPSAV 000k
GTR9 02E4' Hi 8014 HlO 0013 HILT 0006
HOG 0085 HDG1B 149C' HDG1C l4A4' HDG? 129D'
HDGAGN :45lk' HDGCHK 1478' ZDGEXP 00SF HDGFLG 0083
EDGIN 14811' HDGPWR 0005 HDGRTI 0888' HDGSET 1273'
HDGSLO 148D' HDGVAL 0020 HDGIT 141l' HOsTIT 0000'
HEADIG 0004 HELP 1000' HEXRD1 026C' HLATCH 0003
HOURU? 097D' HSHIFT 0004 HXCONY 02D4' HZ 0028
IDLLOC 0700' 31iST 0406' I12ND 0416' I14D 01k9'

F I4DT? 02E9' IN4DXT 013k' INADDR 03FE' INClO 095B'
INCHAR 0181' INCMIN 0966' INCPPC 01131' INCRTC 092D'
1117 034C' 13173 OC32' INITC OC3F' IlITS 0137'
IXITX 0122' INKID 0208' INLF 0467' INPUT 0556'
INTCRL F840 !STINE 05AC' INTMSI F800 IXTPC 0001
INTPG 00F8 INTPGM 0800' INTPOL F840 INTRPO 083F'
:1"TSTA F800 INTYIC F880 10k 0006 IOCLI 0004
:.OCTEL 0005 IOERR OOAB' IOLOC OOFE IOSTAT 0005
1IT1 022E' JXPEXC 0566' JUMP 03281' REEP1 056C'
.EEP2 018C' KEEP3 157C' KEEPT O5S7' L2BUF OOCO
3T 0864' LDVRST j005 LIST 0006 LIEND 03EC'
'iTEST 03E3' LOCI 0331' LOCKUP 033D' LOOP2 0500'
-OOP2X OCB9' 'j?20TH 0CFF' LP21ST 8011' LP2ERR 0026'

LP?2NTH OCE.4' LP20FF OCC9' LP201 OCDl' LP2XIT 0020'
1?2XMT 0109' Ml 0016 H1o 0015 MATCH 021E'
MATC32 0245' MITCH3 0C88' MATCH? 0219' NDOE O7EF'
M.EMCHG 0738' qMLST 1780' NEMORY 0007 XEMPTR 001E
XEMSAV 0734' MEMSUE 07B2' MODFLG 032D' NUX 0102
MUXLST 1700' MUXPTR OO NEISYT 03C2' NEXT1 O11D'
MEXT2 0234' NEXT3 0251' NEXTPG 07C1' NOERRI 0914'
NOLOCK 0324' INTCH OCk7' XOOP 0514' XOTETX iSCE'
NOTHEX 0115' WIYTS 0392' NULL OOAF NUMBER 01E3'
OKRTl 038E' OPEN 0358' OPEN? 0348' OUTADR 031F'
OUTASC O2CF' O'JTCA 0295' OUTCHR 0300' OUTHEX 0271'
OUTPT1 0201' OUTT2 0262' PASSER 163E' PASSCA 005E'
iASS;R 0171' ?C 00 2 PCWAE oc~o' i~cil 14i
?:C:3 1440' ?DEC 1658' ?DRTI 0885' POSTAT 0083
?DSTR 145F' ?INC 161F' PING 0007 PITCH 0089
?LEVEL 0002 ?LIST 020F' PMODE 160k' PMODEX 158E'
PXPSPD 0006 PMT2 15E2' PMTCHR 003k POP 0840'
POP1 0844' PORTS 0007 POUND? 00Cl' PPC 0001
PPCCMP 0727' PPCCNT *0068 PPCHI 0060 PPCLO 0061
PPCSIO 0704' PROMPT 0107' PSETOO 14E8' PTECT 0779'
PTIU 150' PULCIK 14Ck' PULCIT 0041 PULFLG 0040
PULNUN 0042 PULRTI 0388' PULX? 14FD' PUMPi 0086
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HMi! 0087 PUSR 0830' PUSEOD 0C77' PUSH1 OB34
QUEMU 1178' QUMSG 0131' QUESTM 0396- QUEST! 05=2

RADDR2 1561' RBRl 0008 RBLO 0M9 RBRET 085D'
RESLVE 0894' IEADDR 0037' RECFLG O0M RELAYS 0007
REPORT 3713' RESTRO 081a' REST!! 003F' RETURN 0858
REV 0033 ROLL 00&A. RPLY ODIC' RSTI D00D
RST111 0062 RSTILO 0063 RSMT 523! RTC 0900'
RTCRTN 086V' RTI?TR! 1006 ITTY2 000! SAVE 08141.'
SkVPPC OCOOI' SAYCLR 04FS' SAYNO 035D' SD ODWD
SDLXGT 0029 SOREC OEF3' SDREQ 0003 SBiRE 0931'
SECI 0018 SECIO 0017 SEMI? 0449' SeQ01 OEE,
SEQ? 0684, SEVER 063E. SEQCYC 09CA' SEQFAS 0066

SEQNCR 0300' SEORAT 0067 SEQRST 0073 SEQRTS 086D'
SEQIRT 0602' SEQlrl 03E0' SET21D 067B' SETIC OcCC
SETAT 094F' SETCLI 00141' SETFLG 0327' SM!C D632'.1SETPG 0770' SB7?PC 0622' SlTQ OMZ' SETSL 0019'
SETS'!K HS~' SETTOP 0554' SETUP DOWS SETURT 0048
SHT04 OlEF' SHIP'? DIM' SETXPG 0052 STACK 00023STARTI 0025' START2 OSW6 STAT1 0003 STAT2 0005
STAT3 8007 STKC2 OC59' STXI1ID 53DF STIERR OC98'
STKPG 0053 STORE 0200' SVITCE OM0 Si??R 1337'
SWED 131A' SIRTSIST8C' SISTAT 02 SYSFLG 0003
SYSTEM 0007 TEST 023C' TEST$ 0472' TEST 0911'
.11155 0944' TESTSO 025A, TESTI l28 TESTSD 0288'
TEST9 029E' TESTAI 0281' TESTA2 O2M' TESTCA 0291'I ESTC 0454 735700 2W8 TESTOK 036F' TESTS? 0437'
TESTY 0380' THE 0306' TIME01 003C TINE02 QOFO
714EIN 0582' TIMEJM 3573' TIMEST 0535' TLEVEIJ 005A

TLMT 0006 7! IM3AI TRCY02 13EF' TlCY17 13F!'
TICY18 1401' TICYI9 i418' TRFLG 008I1 TRRTI 0112'
7SRV? 02M0 7ST21D 09C1' TSTADV 09W4 TS711% 0910'
?TY 024E' TTY2 DA32' TTY211 WOE TTY2LO 007FITY2X'ZX OA5C' TY20UT 0147' TY2RTl 0870' UARTS 0006
UNADOR 0084' UNLOCK 0315' VMR 0035 M7I 0034'
1417I 05CE' VAIT2 O5??' iA:"13 019D' WA1T4 02F1'5 WT6 1687' WRITEN 03?5' MTOR 0180' WTFORX IC6?'
ITTIhL 0370' x 0003 XMTB12 169F' .XMTETX 15F3'
IW!L?2 167D' KPOS 0093 XYZCHK 1500' XYZML 00H45 YZIN 152C' XYZON 1525' XYZRTY 0832' XYZXT 1522'
YZ 2004 YZPOS 0094

I NO FATAL E110R(S)



ACSTAT 59# 3801 3823
ACSTR 3819#
ACUCLR 3798#
AD 1819 3583#
ADSH8 59# 4354
AD5L4 59# 3596 4355
ADDR 296 303*
ADDR? 284 290#
ADFLG 59# 3588
ADGH8 59# 4350
ADGL4 59# 4351
ADGO 3592 36121
ADHI8 59# 3665 3764
ADLO4 59# 3669 3766
ADRH8 591 4352
ADRI4 59# 4353
ADRTI 1820# 3587 3610 3630 3651 3656 3675
ADTOR8 59# 3754
ADTOL4 59# 3709
ADT1H8 59# 3715 3758
ADT L4 59#
ADT2H8 59#
ADT2L4 59#
A73H8 59*
ADT3L4 59#
ADT4H8 59#
AU44 59#
ADTSH8 59#
ADTSL4 59#
ADTSH 59#
ADT6L4 59#
ADT7H8 59*
ADT7L4 59#
ADT8H8 59#
ADT3L4 59#
ADTHO 59#
ADg9L4 59#
AGAIN 178# 183 137
All 59#
ARiO 59#
Al10 59#
ARFLG 591 30 1882 1906 2003
AhSCEX 498 506* 995 1004
ASCRD1 637*
ASTK 59# 2255 2257 2233 2235 2296 2393 2395 2480 2484 2505 2507

2513 2523 2526 2528 2540 2554 2603 2604 2609 2641 2643 2659
ASTRII 59# 1473
ISTILO 59# 2390



I
I

ASTKTP 59# 204 207 2483
kTCHK 1809 1861#

ATLG 591 1929
I ATNFLG 591

AT!T 1810* 1865 1874
BANGGR 362 4021
mBTI 59*
BAT2 59#
BAT3 59#
BATTSY 59# 4348
BATTUP 59f 4346
BCI 42#
BLT 59#
BORROW 1894#
B3RST 350 3561
BR2 1814 2140*
BR2CLR 21491
B12CIT 59# 2140 4301
B2M! 18151 2144 2148 2156
BICIK 183
3ROKE 1349 1521
BUF9 59 1222
3UFFER 59# 2792 3302
3UFPG 59# 59 :76 1654
3X1 421
CALL 42#
CANCIT 591
CANERA 591
C311 2543 2549*
CH110 1974#

mCID 421

clE 42#
CLOOI 11281 1138 1140

CLR 1225 1232
CLRAR 1906* 2012
CLRBUF 1218 1220*
CLUFLG a291
CLRG 182 1841
C P RE 2342 2511 2535
CNPISS 59# 3531 3537
Cm:PPW 3521 35341
CNPRTN 18181 3517 3523 3532 3539
CMPSID 1817 35121
CIPSS 59# 3528
CITCLI 2444 2455 2461*
CITILl 59# 150
CITRL2 591 153 2152 4299

mCITIL3 59#

CVRT 491 4961

I
!



COPY 1269 1272#
CRC 384 1101
CRCHI 59*
CRCLO 59# 1121
CRCRAM 59*
CRCSUB 1135 1169t
CTA 23521
CTACLR 2672 2677#
CTAHI 59# 2173 2688
CTALO 59# 2465 2681
CTASET 2674 264
CTAVHI 59# 2174
CTAVLO 59#
CTAX 2352 2670*
CTB 2356#
CTBCLR 2696 2701*
CTBHI 59# 2179 2712
CTILO 59# 2469 2705
CTBSET 2698 2708#
CTBVHI 59* 2180
CTBVLO 59#
CTBX 2356 2694#
CTC 2360*
:TCCLR 2720 2725*
CTCHI 59* 2185 2736
:T:HK 2169*
CTCLO 59# 2473 2729
CTCSET 2722 2732#
CTCVHI 59# 2186
CTCTLO 59#
CTCX 2360 2710#
CTICHI 2172 2178 2104 2191*
CTSCLR 2464 2468 2472 2680 2704 1748 2769*
CTIDEC 2197 2201#
CTVITI 2199 2223 2230*
CTISET 2687 2711 2735 2742*
CTISTR 2203 2205 2225*
CliCBK 1815 2163*
CTRITS 1817* 2167 2188
CYCCIT 59# 1a88 1896 1897 1900 1903 1304
CYCLES 59# 1911 2040 2047 2054 2062 2073 '163 2519 3547 3612 3613

3647 3719 3778 3855 3984
CYXOO1 2036 2062#
CYIX01 2034 2038 2054#
CTXXII 2026 2070#
CY1111 2032 2047#
01 59#
DIO 59* 2337
D100 59#



I
I

D A! 4065# 4095 4110
DA; 4068 4072 40901 4205 4255
DA22OR 4091$ 4i5 41313 D12YES 4092 4099 41121
)ACi 421
DADC 421
DADD 421
DADI 42#
DATAI 59# 450 455 761 769 7M6 1305 1310 1869 4071 4077 4134

4147 4158
DAT 591 2106 21o0 2126 2154 4057 4120 4265 ;258 4277
DITA3 59$
DAYCAR 19921 2001
DIYUP 1973 19851
DENZ 42t
DEC R 887$ 2015
DECCIT 942 945#
DECIEX 1890f 1898
DECPPC 2266#
DELIY2 311 460 4661 768 858 922 1015 1313 4048 4051 4054 475
DLY20 124$
A 59$ 2791 2810 2811 2019 2020 2829 2830 2a38 2U3 1347 2352

2854 2855 2857 28H 2066 2867 270 2811 2a7 4 2a5 278 2879
29S2 2803 2 06 87 2890 291 2 M94 2095 2098 2899 2902 :903

MS 9l907 2111 131, 2914 2915 2911 2922 .923 2929 2936 2937
2943 2948 2949 2954 2955 2961 2965 2966 2968 2969 2974 2975
2901 2988 2989 2995 2999 3000 3003 304 3010 307 3013 3324
.02 3029 3032 3033 3039 3046 3047 3053 3057 3058 3363 3064
3070 3077 307a 3084 3088 3089 3092 3093 3099 3106 317 3113
3117 3124

DOL1 1068*
DONE 591 295 329 346 371 395 423 439 67 02 S22 45

080 935 1020 1080 1120 1154 1165 1217 1323 1345 213 13
1444 1472 1487 1528 1565 1577 1608 3275 3423 3442 3467 3483
3505 4181

DSAV 42t
0SB. 42#
DSK 421
DONB 42
DSNI 421
DTC 42#
EIABLE 1576 15801
ERROR 591 2622 2649 2863
I1RO1 1005 10131 1039
ETQ 42$
Z?! 59$ 345 079 1107 1110 1398 1432 1564 1595 1604
911T 42$
mP? 394 3494$
EXPIUK 591 2801 3485 3494

m
I



EXSET 422 3473#
FLAGA 59#
FLAGB 59#
FLAGC 59#
FLkGCK 2407$
FORMTI 59# 151 154 2153 4300
3EC 421

GLGPG 59# 59 140 171 135 1642 1729
GOSUB 2318#
GOTNUM 278 I84*
GP 59#
3?AGE 59t 131 133 141 144 146 i, 172 191 193 194 196

197 199 200 202 203 205 206 208 227 229 249 250
259 260 265 304 305 307 453 454 457 487 506 509
512 515 518 521 523 547 572 599 627 638 660 667
710 720 728 731 734 736 783 785 787 809 310 312
831 832 888 977 978 991 997 1022 1046 1052 1063 1064

1122 1125 1126 1127 1143 1145 1169 1172 1173 1179 1187 1220
1240 1243 1264 1273 1274 1275 1280 1283 1285 1289 1308 109
1312 1325 1326 1328 1331 1351 1352 1378 1383 1384 1386 1450
1474 1475 1477 1520 1631 1633 1634 1676 1678 1679 1730 1712
1733 1738 1793 1800 1801 1803 1835 1837 1838 1840 1362 :i63
1371 1873 1884 1885 1890 1891 1895 1901 i907 1909 1912 19.3
1915 1919 1921 1923 1926 1930 1931 1934 1936 1937 1939 1944
1946 1950 1952 1954 1959 1961 1966 1971 1974 1975 1980 1982
1986 :987 1989 1992 1994 2004 2305 2009 2014 2021 2022 233
2041 2042 2048 2049 2055 2056 2063 2064 2070 2074 2075 2235
2086 2088 2091 2109 2131 2141 2142 2145 2147 2164 2165 292
2193 2206 2210 2214 2215 2219 2225 2245 2246 2248 2250 2252
21;4 2256 2338 2391 2392 2404 2419 2426 24Q6 2487 2533 25'1
2535 2545 2549 2588 2589 2595 2596 2614 2623 2624 2626 2631
2635 2637 2638 2640 2650 2651 2653 2661 2663 2744 2747 27!6
2750 2751 2751 2754 2756 2766 2767 2782 2783 2785 2786 2832
2803 2812 2821 2831 2840 2852 2864 2921 2924 2930 293a 2945
2953 2956 2962 2967 2973 2976 2982 2990 2996 3002 3005 3311
3019 3025 3031 3034 3040 3048 3054 3062 3065 3071 3079 30S5
3091 3094 3100 3108 3114 3126 3127 3131 3290 3292 3296 3297
3445 3447 3455 3486 3488 3496 3513 3514 3513 3519 '329 .;1,

3548 3549 3559 3560 3584 3585 3589 3590 3595 3597 3598 3609
3613 3614 3617 3619 3620 3622 3624 3625 3636 3637 3645 3648
3649 3653 3659 3660 3663 3664 3668 3672 3674 3683 3684 3689
3690 3695 3696 3705 3707 3710 3711 3714 3720 3721 3750 3751
3756 3759 3763 3779 3780 3785 3786 3794 3796 3802 304 3811
3814 3816 3824 3827 3829 3839 3840 3848 380 3851 3856 3857
3908 3909 3921 3922 3925 3926 3929 3933 3934 3935 3938 3946
3947 3948 3950 3953 3955 3959 3967 3968 3978 3980 3981 3985

3986 4003 4005 4008 4009 4026 4028 4029 4034 4036 4037 4041
4043 4059 4061 4075 4076 4079 4118 4119 4122 4133 4135 4157
4159 4186 4187 4189 4191 4193 4199 4201 4209 4211 4216 4218



r ' x -"4 ... . # -' - . . . ." .... . . . ... .- - - ~- - . .
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4219 224 4225 4227 4233 4234 4237 4239 4241 4243 4249 4251
4261 4262 4266 4276 4279 4293 4295 4296 4302 4304

GROUP 59t 14a 1635 1680 1734 1344 1367 2399 2115 215 1574 2581
2617 3135 3526 3535 3556 3564 3571 3633 3700 3724 3732 3740
3761 3768 3791 3799 3807 3820 3866 3379 3a 1 3931 3943 3994
4001 4013 4030 4038 4220 4228 4297

GRPSKV 591 143 1630 1675 1731 4025 4215 4292
GTR9 733 743#I 31g

aI0 59# 2502
J RLT 59#

2DG 59# Ml7
HDGII 3842 3859 30651

HDGIC 3861 3a731
HOG7 392 3453#
HDGAGN 38991 3905
HDGCaX 1823 3838*
HDGEXP 59# 226 3444 3453
EDGFLG 59# 3838
ROGIN j876 3890t
DGIR 59#

iDGRTN 18241 3870
3DGSET 420 3430#
UIDGSLO 1855fI 3GVA1 59* 228

DGT 3853 3862 3370# 3883
9DSTRT i3# 1495 1690 3147
3EADNG 59# 3910
.E? 366 2377 3152# 4312 4339
HEXD 648#
HLATCH 59# 3893
3OURUP '964#
S3FT 59* 3899

HUXCONV 663 670 713 723 7*11

KZ 59# 1916
IDLE 4;#

G 2: 25 ~ 173 1375 1499$ :500

3 1 :N ST 988# 992 101 4 1 04 10 : 0l

:121O 3999@
:140 4t1! 753 903 913 983 !J70

N411? 694 750#
:r4D 489 492*
INADDk 981* 1036
iNC:3 1925 19421
IICfUR M82 4451 447 451 486 561 598 87 990 1001 1045 1051
tICHlE 1949#
13C??C 2263 2314 2343 2364 2439 2450 2456 259 257a 2535 2675 2632

2699 2706 2723 2730
INCRTC 1886 1911$ 2010

U
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IIT 23041

:SITB 2436 24411
INITC 2438 24521
AITS 2434 2446t
IlITX 2304 2432#
IXKD 293 558# 579 799 822 842 1215
IILF 1049# 1054
INPUT 12351 1245 1247 1256
INTCRL 591 217
MTINE 1238 1300# 1302 1306
INTMSK 59# 213
hNTPC 59# 137 139 .843 1866 2098 2114 2149 2260 2407 2573 :580

2616 3134 3525 3534 3555 3563 3570 3632 3681 3760 3767 379H
3798 3806 3819 3865 3878 3890 3930 3942 3993 4000 4012

IlTPG 59# 59 59 59 59 59 211 1658
INTPGX 223 17071 1877 2238
INTPOL 591

IlTRP0 1707 1767#
INTSTA 59#
IlTVEC 59# 136 138 221 1763
IA 59#
IOCLR 591#
rOCTEL 59#
:CERR 2441 459 779 4081 4129 4142 4153
IOLOC 591 248 452 626 784 1307 4058 4074 4117 4190 4138 4240

4248 4260
10STAT 59#
iT3 358 380 404 432 5951 1572 4172
JNPEXC 2276 2324#
JUMP 22751
KEEPI 1248
&EEP2 449 4521
KEEP3 4070 40741
KEEPT 1304 13071
L2BUF 591#
M3T 18091
LDC 421
LDVRST 591
i:ST 591 563 566 567 576 577 580 600 609 610 1623 ;5

1627 2191 2209 2228 2743 2765
NEID 962 964 367
J1TEST 952 961l
LOCK 406 0201
LOCKUP 825 327*
LOOP2 2372#
LOOPX 2372 2564#
L?20Th 2590 2613#
LP21ST 2592 26301
LP2ERR 2606 26491

r



I
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3L?2NTH 2594#
LPI0FF 256i 25731
Lp2ON 2568 2580
E L2XIT 2571 2602 26561

LP2XKT 2570 2587#
31 59t

" I 1o ;9#
MATCH 576#
MATCH2 608 612#
MATCH3 2512 2513*IATCH? 562 572
MDON 1639 1675#
MEKCHG 1616 16301
MELST 3621 4342#
NEMKORY 59t 1665
MEMPTR 59# 3658 3671
MEMSAV 368 1551#IEMSUB 114 1623t
MODFLG 812# 834
NUX 59# 3642 3643 3734 3742 3744 37705 NUXLST 3618 3639 4315#
NUXPTR 59# 3616 3635
NEXBYT 941* 954 959
NEXT1 484# 499 503
NEXT2 600* 611
NEXT3 628* 644 671 688 695 714 724

IEXTPG 1638* 1673
NOBRRW 1893 1895*
NOLOCK 803 805*
NONTCH 2544* 2552
MOOP 2364*
1OTET! 4126* ;i2
NOTHEX 508 514 517 527#
NOYRTS 890 894#
NULL 59 4343 4345 4347 4349
NUMBER 511 521*
OIRTN 891*
OHSE 846 848#
CPEN^ 410 840#
OUTAR 923# 971
OUTASC 717 726*
OUTCA 683#
OUTCHR 643 739 777# 782
OUT5SX 653# 679
OU'PTI 701 728#
OIT2 641* 729
iASSBI 436 438 4094 4101 4113 4178 42081 4236 4282

PASsCA 1029 1035 1043# 1048

PASSGR 370 430#

r
I



PC 59# 100 102 108 149 159 1259 1292 1379 1853 1855

4031 4146 4221 4298
PCSAKE 1405 1425#
PDCHI 1822 3778#
PDCLR 3790
PDEC 4180 42321
?DRT 1823# 3782 3832
PDSTAT 591 3793 3810
PDSTR 3788 38061
?INC 4174 41851
PMOG 59# 3826
PITCH 591 4342

?LEVEL 591 4040 4185 4208 4232
PLIST 5631 565 575
PMODE 4083 4159#
PMODEX 4084# 4182
PNPSPD 59#

PNT2 4124 41391 4145
PKTCHR 59# 344 4148
POP 421 2293#
POPi 22961 2300
PORTE 59#
?OUND? 279# 283
?PAGE 41

PC 591 2247 2249 2258 2263 2266 2275 2280 2284 2293 :1 23::

2313 2318 2320 2322 2324 2326 2327 2329 2334 ;441 2;D: 2420

2432 2499 2564 2633 2636 2639 2644 2645 2656 2557 1658 2670

2694 2718 2742 2745
?PCCNP 15351 544
PPCCIT 59# 2218 2485 2587 2660

PPCHI 59# 190 1377 1452 1513 2244 2851

PPCLO 59# 2213
?PCSHO 418 15111
PROEPT 330 336* 372 396 424 440 813 865 944 965 1021 io41

1084 1155 1166 1219 1356 1389 1438 1482 1578 1617 3276 3425

3448 3468 3489 3506 4229

PSETO0 3924 3927 39421
PTEC! 1574 15851
PTRU 434 40251
PULCHK 1824 39201
PULCNT 591
?ULFLG 59# 3920
PULNUM 59* 3945
PULRTI 18261 3960
PULXT 3940 39601
PUxP1 591
PUKP2 59#
PUSE 42 2280#

PUS8O0 25059 2520

r,, l ilI



3 ?USHI 2233 2289
QUEBUF 390 32813
QUESGR 360 3781
QUESTN 382 9013
QUESTT 336 13191
RADDR2 40561 4176
Roll 59# 1799 1834
RBLO 59#
RBRET 1799#
BSAVE 1833#

i RSADDR 252 257*
RECFLG 59# 3125
RELAYS 591 2576 2583 2619 3566 3573 3702 3726 3813 3863 3881 3939

3951 3996 4015 4032 4222
REPORT 1518# 1539 1543
RESTR0 1729* 1850
RESTRT 136# 1852 1854
RETURN 2308#
REV it 96 328 3164
RLDI 421 2790 3300 3895
RIXA 42f 2089 2194 2211 25

RNX 42#
ROLL 59# 4344
YPL 312 31M

RSTX 591 2251 2253 2308 2309 2311 2319 2397 2399 2479 2'482
ST8I1 591

RSTKLO 59t
RSTKTP 59# 198 201 2481
ISXD 42f 2110 2132 2207 2216 2226
ITC 131o 18821
RTCRTN 1$11# 1902 1910
RTHPTR 59# 573 581 583 584 586
RTTY2 59# 2090 2092 2107 2111 2130 2133
SAVE 2264# 2267 2287 2298 2330 2344 2427 2514 2521
SAVPPC 2264 2390# 2610 2627 2646 2664 2639 2713 2737
SAYCLR 1142 1156#
SAY1O 804 326 847 3551 980 :067
SCML 42# 112 119 280 291 309 318 337 40 347 356 378

402 430 484 496 500 559 596 641 661 669 683 632
711 721 737 750 766 797 820 840 356 959 871 07l
382 885 901 908 920 928 946 955 967 98i 8a 993

999 1002 1006 1013 1016 1027 1033 1043 1049 1068 1075 1081
.101 1113 1133 1147 1156 1213 1236 1319 1333 1361 1369 1392
1408 1414 1425 1434 1440 1454 148J 1511 1523 1551 1567 1570
1588 1599 1614 2170 2176 2182 2340 2442 2447 243 2462 2466
2470 2509 2678 2685 2702 2709 2726 2733 3152 3281 3305 3430
3158 3473 3499 3874 4046 49 4052 4062 4085 41v 162 4170
4195 4202 4245 4252 4273

sCmi 421

*1
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SC42 421
SD 1828 27811

SDLXNGT 59t 3138
SDREC 3129 31341
SDREQ 59# 3137
SDRET 18291 2784 2788 3132 3139
SECI 591 1324 2781 3289 3512 3583 3688 3784 3849 3979
SECIt 591

SEMI? 1026 10311
SEQ01 2023 20401 23079
SEQ? 388 14501
SEQ?EX 14791 1488
SEQCYC 1811 2020#
SEOFAS 591
SEQICR 2030 2044 2051 2059 2067 2078 22441 2274 2279 2292 2303 2307

2317 2333 2347 2351 2355 2359 2363 2367 2371 2376 2384
SEQRAT 59 2020
SEQRST 106 1901
SEQRTY 1813# 2045 2052 2060 2068 2413
SEQSET 416 13611 1445
SEQXTI 23771
SET2RD 1417 1437 14401

SETAC 2422 2425
SETAT 1933#
SETCLR 2419#
SETFLG 307# 850
SETPC 1372 1392#
SETPO 1584 1588#
SETPPC 1377 1423
SETQ :643 1647 1651 1655 1659 1661 16641
SETSL 86 99#
SETSTK 1041 1856
SETTOP 12331 1255
SETUP 121 171#
SETURT 143#
SHFTD4 502 532# 1008
SHIFT 5361 544
SPNI 421
SM2 42#
SRET 421 236 474 492 525 528 552 569 588 604 619 632

740 770 790 892 895 1055 1095 1206 1682 2231 2474 :49]
2547 2556 2758 2772 3913 4284 4306

SSTIPG 591 59 59 1646 2474
STACK 591 105 107 111 235 244 277 279 290 308 336 ?73

533 545 551 558 568 582 585 587 595 603 613 6.6

618 649 653 654 655 664 665 677 760 780 789 306
807 828 829 849 855 870 881 915 916 918 923 936

937 939 1085 1132 1205 1223 1230 1233 1235 1239 1253 1262
1267 1270 1281 1522 1681 1735 1736 1767 1769 1833 1846 1883



2117 2122 2169 2230 2339 2441 2446 2452 ^li 2492 2500
2546 2555 2677 2684 2701 2708 2725 2732 2757 2771 3812 3825
3873 3912 4045 4056 4065 4084 4106 4126 4130 4139 4143 4150I 4154 4161 4169 4194 4244 4267 4283 4305

STAT 1 10i1
START2 12921
STATI 59# 445 762 777 1300 1847 4066 4127 4140 4151
STAT2 591 2102 2118 2123 4090 4097 4269
STAT3 5q#

STKCLR 2449 247a#
STKE2ID 59# 106 276
STKERR 2524 2528#
STIPN 591 59 104 1650
STM 42$
STORE 736# 744
STPC 421
SWITCH 59# 3561I SWPwR 3551 35701
SWRD 1818 35471

STN 1819# 3553 3568 37
SSThT 59$ 3558
SYSFLG 591 258 303 o08 30 376 1062 1861 1935
SYSTEM 59$ i632
TCAL 42#
TEST 602 6061
,ESTS 364 1062$
TESTO 1899$I TEST5 1926#
TESTSO 630 635$
TEST81 636 64E#
TEST8D 647 674#
TEST9D 6a2 690$
TESTAl 698 7031
TESTA2 704 716$
TESTCA 675 6811
TESTCR 1032 10381
TESTDD 691 697#
TESTOK 8701 1083 :416
TESTSP 996 1022$
STESTY 881$ 1371 1436
TmR"E? 780$
TIME01 59$
TIME02 59$
TIMEIN 1265$ 1278
TIKEJN 1242 12591
TINEST 414 1213$
TLEVEL 591
TLIMIT 59$
TR 1820 3681#

I
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CY02 3686 3719*
TICY17 3723 3730t
T!CY18 3731 3738#
TRCY19 3739 3748#
TRE? 421
TRFLG 59# 3682 3704
TIRRTX 1822# 3693 3698 3717 3728 3736 3746 3749 3772

_SRE? 339 349 752 760# 873 884 1569 4109 4164
TST21D 2007 2011t
TSTADV i917 1928 1932 1940 1948 1356 1963 !970 1977 1983 1996 2003#

TSTNEX 1901* 1905
TTY 320 342 6261 685 861 876 930 348 957 969 1018 i077

103 1115 149 i158 1321 i335 1363 1394 1410 1427 1442 1456
1485 1513 1525 1553 1590 1601 3154 3283 3307 3432 3460 3475

3501
?TY2 1813 2084*
TTY2HI 59# 2084 2594 2634
TTY2L0 59#
TY2ETX 2096 2114
TY2OUT 2098#
TT2RTK 1814# 2087 2094 2105 2112 2121 2125 2129 2134

AfRTS 59# 145 1677 1345 1868 2100 2116 2151 4035 4226 4294

IMADDR 162 2551 297 1295
UNLOCK 408 797*
IERS 4# 94 326 31i2

WAIT 126 128
AIWTI 1326t 1327
WAIT2 13521 1354
WAIT3 467* 471
Wkt:4 761 765
1AIT6 4269* 4272
WRITEM 412 976#
WTMOR 2348#
MTORK 2348 2499#

WTT$LL 233%'#

. 59t 4006
XID 42*
xE 42#
X11132 4292t
W'TI 4151 4156
XNTLP2 4064 4087 4197 4104 4247 4254 4260*
lPas 59# 4004
xyZCEa 1826 3966*
XYZFLG 59# 3966
ITZIa 3990 4000*
ZIYZO 3970 3988 3993#
xYZiTn 1828# 3991
XYZXT 3983 3991* 3998 4018
YZ 59* 4010
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1 ; 11806A.MAC - Macro Definitions for RCA 1805A/6A OpCodes
2

4 20 FEB 1986
5 ; I.E. TiRRy
6

7 (LISTING SUPRESSED)
3
9 With some Level II codes
10

ii .XLIST ;TURN OFF LISTING
12 .SALL ;INHIBIT SOURCE LISTING
13
14

16
17 ; For use with Syscon Mi assembler -- adds:

18 ; 1805A/6A capability
19 some RCA LEVEL II CODES
20 some WET MACROS
21
22 Include this file into source program using
23 INCLUDE i1806A.MAC
24
25
26 .aatttlti tt atttttltittttatlttttttti tllstazat*S~tttaa t

27
28
29------------------------------------------------------ COUNTER CONTROL
30
il
32 STPC MACRO ;STOP COUNTER
33 DB 681,00H
34 ENDN
35
36 DTC MACRO ;DECREMENT COUNTER
37 DB 681,01a
38 ENDM

40 SPX2 MACRO ;SET PULSE MODE 2
41 DB 681,021
42 11DM
43

44 SPM1 MACRO ;SET PULSE MODE i
45 DB 681,041
46 ENDN
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i 47

48 SCM2 MACRO ;SET COUNTER MODE 2
49 DB 68H,03H
50 ENDN• 51

52 SCM MACRO ;SET COUNTER MODE 1
53 DB 683,058

I54 3NDM
55

56 LDC MACRO ;LOAD COUNTER
57 DB 68H,06H
66 ENDM
59
60 STN MACRO ;SET TIMER MODE

I61 DB 68H,07H
62 ENDI

63
; 6( GEC MACRO ;GET COUNTERm65 06 6SH,088

66 ENDM
67is ETQ MICRO ;ENABLE TOGGLE Q

69 DB HHR,09H
10 EN

I 72
72

73 ------------------------------------------------------- REGISTER OPS
74
75
76 REX MACRO P1 ;RN TO RX COPY
77 DB 688, 0BO + Pl)1 78 ENDN
79
80 RLDI MACRO PI,P2 ;REGISTER LOAD IMMEDIATE
81 DB 68H,4OCOH + P1)
82 DW P2
83 ENDN
84
85
86 ---------------------------------------------------------- -MEMORY OPS 
87
88
89 RLXlA MACRO P1 ;REGISTER LOAD VIA X AND ADVANCE
90 DB 688,(060H + Pl)
91 ENDN
92

I
U
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93 RSXD MICRO PI ;REGISTER STORE VIA X AND DECREMENT
94 DB 68H, (O00 + ?I)

95 ENDK
96
97
98--------------------------------------------------------- RNH --------RACE
99

100
101 OCT MACRO P1 ;BRANCH ON COUNTER INTERRUPT
102 O 68113ER
103 DB LOW (P1)
104 ENDM
105
106 BXI MACRO P1 ;BRANCH ON EXTERNAL INTERRUPT
107 DO 68H,3FH
108 DO P1
109 EIN

111 DONZ MACRO P1,P2 ;DECREMENT AND BRANCH IF NOT ZERO
112 DB 691,(020H + P1)
113 Di P2
114 ENM
i15

117 ------------------------------- INTERRUPT CONTROL ----

118
119
120 XIS MACRO ;EXTERNAL INTERRUPT ENABLE
121 DB 68H0AH
122 ENDM
123
124 XID MACRO ;EXTERNAL INTERRUPT DISABLE
125 DO 68900H
126 ENDK
121
128 CIS MACRO ;COUNTER INTERRUPT ENABLE
129 DO 68H.0CR
130 ENDM
131
132 CID MACRO ;COUNTER INTERRUPT DISABLE
133 DO 68H,0DH
134 ENDI
135
136 DSAY MACRO ;SAVE 0
137 00 688,760

138 ENDK
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139~NO

141
142----------------------------------------------- BCD ARITHMETIC -----------
143
144
145
146 DADC MACRO ;ADD WITH CARRY

147 DB 68H,74H

148 3DM
149
150 DSMB MACRO ;SUBTRACT MEMORY WITH BORROW

151 DB 68H,77H

152 ENDM
153
154 DACI MACRO P1 ;ADD WITH CARRY, IMMEDIATE
155 DB 68H,7Cd

156 Do ?i
157 E3DM
158
159 DSBI MACRO ?i ;SUBTRACT MEMORY WITH BORROW, IMMEDATE

160 DB 68H,7FH

161 Do ?I
162 ENDM

~163

164 DADD MACRO ;ADDITION
165 DB 682, OF49
166 ENDM
167
168 DSM MACRO ;SUBTRACT MEMORY

169 Do 68H,OF78
170 ENDM
171

172 DADI MACRO P1 ;ADD IMMEDIATE
173 D isBOFCH
174 Do PI
175 ENDM
176
177 DSMI MACRO P1
178 DB 6SH,OFFH
179 IS ?i
180 INDMI181
182
183 ----------------------- SUBROUTINE CONTROL ---------------------------------

184

I
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185
1A6 SCAL MICRO P1,P2 ;RCA SCAL
187 DB 681,(80H + P1)
is$ DW P2
189 ENDN
190
191 SRET MICRO ?1 ;RCA SRET
i 92 DE 6811(90H + P1)
193 EIDM
194
195 TCIL MACRO P1 ;TERRY SCAL USING
196 SEX STACK ;X=R2=STkCK
197 DB 6&H,86H ;RN:R6=RTIPTR
198 Df ?I
199 E1DM
200
101 TilT MACRO ;TERRY SRET USING:
202 SEX STICK
203 Us 68H,96H ;X:R2=STACK
204 ENDN ;RN=R6=R75PTR
205
;06----------- RCA LEVEL 1i MACROS--------------------------
207
208 CALL MACRO ?I
209 SEP R4
210 D1 P1
;11 E1DM
212
213 EXIT MACRO
214 SEP R5
215 11DM
2i6
217 PUSH MACRO
M1 STID
219 ENDM
220
221 POP MACRO
222 LDXI
223 E1DM
224
225 IDLE MACRO
226 IOL
227 S1DM
228
229 PPAGE MACRO
230 ORG IDSTRT+(S-LOIIS) )+100H



t

I
I
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231 ENOMI 232
233

234I
I
I
I

'3
I
w
4

I
I
I

I
I
I
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MACROS:
3di 3xi CALL CIDl CIE 3ACI DADC DADD
DADI DBIZ Dskv DslI OSM DSKB DSKI DTC

ETQ EXIT GEC IDLE LDC POP ?PAGE PUHpRLDI RLXA RUX RSXD SCAL scm1 SCM2 SPM
SP92 SRST STN STPC ?CAL TRET XID xI E

SINBOLS:

NO FATAL ERROR(S)

r



IX io
CRL 208#

CID 132#
CIE 128#
DkCI1 1540I DkDC 140*
DkDD 164#
DkDI 172#
DBNZ ill#IDSAV 136#
DSBI 159#
OSM 168I SKI 150#
DSMI 177#
BTC 36#jETQ 68*
EXIT 213
GEC 64#3 IDLE 2259
I.DC 56t
?0? 221t
?PAGE 229#
?USH 211*IRLDI 80#

RNX 76#IRSXD 93#
SCUL 186
scx1 52#ISCN2 48#
SPM1 44#
SPK2 40*3 ORET 191A
STK 60#
STC 32#
TCAL 15I TRET20A*
X.1D 1;4#g XE 120#

I I
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SEA DUCT EQUATE TABLE - ISDEQU.MAC
2

3 : 26 AUG 86 - SD05R9
4
5 W. E. TERRY
6

7 : INCLUDING:
a :REGISTER ALLOCATION
9 GLOBAL PAGE REFERENCES

10 I/O EQUATES
11 DEFAULT VALUES
12
13 (LISTING SUPRESSED)
14 .XLIST
15
16 PREVIOUS VERSION: 08 AUG 86 - SD05R6
17 : PREVIOUS VERSION: 20 JUN 86 - SDO5R5
S1.8 : PREVIOUS VERSION: 21 MAR 86 - SDOR2 thru 5R4
19
20
21 .aIazIgsaggasaaIzlII azzI ugsfIzuzzIzIIzIIIII IItItiISI IiIhII|IIIl1Itzu

23 !ts:' THIS FILE MUST BE INCLUDED IN ALL
24 : SEA DUCT PROGRAM SOURCE (*.MAC'l FILES
25

USE 'INCLUDE ISDEQU.MAC"

28 ""* THIS FILE MUST NOT BE INCLUDED IN SEA DUCT SEQUENCER
29 MACRO PROGRAM SOURCE ;".MAC'l FILES
.0
31

"* 'lhII'iIII"lltI"i*itll REGISTER ALLOCATION "*'"""uh "'h '"'"'""'"'

33
j4 :"'"' SAIL REGISTERS 3291122

36 0000 DMA EQU RO :DMA IN/OUT - ALSO START
37 0001 INTPC EQU R! :INTERRUPT PROGRAM COUNTER
38 0002 STACK EQU R2 :UTILITY STACK
39 0003 PC EQU R3 :MAIN PROGRAM COUNTER
40 . R4 :SCRT :ALL C SRT NOT USED BY t
41 R5 :SCRT RETURN & THIS PROGRAM 2
42 1006 RTNPTR EQU R6 :POINTER FOR RETURN & IMMEDIATE BYTES
43 0006 LIST EQU R6 : * ..

44 0007 GPAGE EQU R7 :GLOBAL PAGE 5 & R R7.0 17.1 REMAINS ONSTANT!
45 0008 CYCCNT EQU R& :REAL TIME CLOCK CYCLE COUNT, v2HER MISC.
46

ir



MACRO-1S 3.36 PAGE 1-1

47 tags NOTE: S & R z) SAVED AND RESTORED BY INTERRUPT ""

48: FOR USE OUTSIDE INTERRUPT
49
5Q : REGISTERS A - F, 7.0 ARE S & R
51
52
53 :s 's INTERRUPT REGISTERS ,,,1',,
54
55 : INTERRUPT PC = R156
57 000C ppc EQU RC :SEQUENCER PSEUDO PROGRAM COUNTER

i58 O00D RSTK EQU RD ;SEQUENCER RETURN STACK

59 000I ASTK EQU RE ;SEQUENCER STICK
60
61 000F RTTY2 EQU R? :TTY2 OUTPUT POINTER
62
63 :'" REGISTER B IS ALSO SAVED AND RESTORED
64 FROM INSIDE INTERRUPT TO INTERRUPTI 65
66
67 M MISC. ALLOCATION '"S"z"i"'at"ll"lI
68

69 :Q UT4 iBLT.2):INTERRUPT PULSE:MEM. PROTECT
70 :EFI INTERRUPT FUTURE OPTION
71 :EF2
72 :EF3 SEA DATA RECORDER
73 :EF4 UT4 (BLT.2}

114

76 1''''''''''''''"' " I/0 SELECT *"a tsstzfuztz uua'au"s' us'sa"saa
77
78 0001 GROUP EQU 01 :SELECT OUT 01: READ INP 01 - GROUP SELECT
79
s0
81 GROUP 0 '"a'"I a2
83 *( INPUT94

85 0002 SWITCH EQU 02 :BOTTOM AND INSERTION SWITCHES
96 0003 X EQU 03 :X POSITION
97 0004 YZ EQO 04 :YX POSITIONS
a8 :PING EQU 07 :ACOUSTIC TRANSPONDER
89
30 :( OUTPUT
91
92 0002 BATI EQU 02 :BATTERY 1 RELAY

I-
1!
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93 0003 BAT2 EQU 03 :BATTERY 2 RELAY
94 0001 3&T3 EQU 04 :BATTERY 3 RELAY
95 0005 LDVRST EQU 05 :RESET THE LDV
96 0006 CAMERA EQU 06 :TAKE A PICTURE
97 0007 PING EU 07 :PINGER

98
100 tu,,,, GROUP I t'"a"

• 100

101
102 :( INPUT

i03
104 0002 CKPASS EQU 02 :INPUT COMPASS

105 0004 HEADG EQU 04 :INPUT HEADING

106
107 

:( OUTPUT

108 10 C,?k$S jqU 02 :COgpASs PWR. AND LATCH

110 0003 RL1TCH EQU 03 :LATCH HEADING

111 0004 HSHIFT EQU 04 :HEADING SER. SHIFT I

112 0005 HDGPWR EQU 05 ;HEADING POWER

113
114 *ss"ttst GROUP 2 t.,.z

115
116 1!? :( INPUT

118
119 0002 ADLO4 EQU 02 :A/D FOUR LSB's

120 0003 HAI EQU 03 :A/D EIGHT MSE's

121 0007 RELAYS EQU 07 ;RELAY CONTROLS

122
123 :( OUTPUT

2K Ul ZqU 02 :NUX AND AID CONTROL

125 0002 SDREQ EQU 03 :SEA DATA RECORD PEQUEST

126 0003 PNPSPD EQU 06 :CIRCULATION PUMP SPEED

127 :RELAYS EQU 07 :RELAY SENSE LINES

129
130 .zgaaGROUP 3 sttit
131
132

•33 .g",iI"it GROUP 4 '"'""

134
136t GROUP 5 - 1851 BIT 1/0 '.136

137
139 

;( INPUT
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139
I4o 0005 IOSTAT EQU 05 :1851 PORT STATUS
141 :IOA 06 :READ PORT A
142 :1OB 07 :READ PORT B
143
144 :( OUTPUT
105
146 0004 IOCLR EQU 04 :CLEAR 1851
147 0005 IOCTEL EQU 05 :1851 PORT CONTROL
148 0006 IOA EQU 06 :LOAD PORT A
109 Ml0 PORTE EQU 07 :LOAD PORT BI 150

151
152 :"''"'' GROUP 6 - UARTS ''
153
154 0006 UARTS EQU 06 :UART GROUP
155 0012 FORMT1 EQU 12H :7 DATA BITS, 1 STOP BIT, EVEN PARITY
156
157 :(INPUT)
158
159 0002 DiTAi EQU 02 :LEVEL 1 SAIL UART
160 0003 STATI EQU 03 :LEVEL I SAIL UART
161 0004 DATA2 EQU 04 :LEVEL 2 SAIL UART
162 QO5 STAT2 EQU 05 :LEVEL 2 SAIL UART
163 0006 DATA3 EQU 06 :NOT USED
164 0007 STAT3 EQU 07 :NOT USED
165
166 ;( OUTPUT

16 3 CNTRLI SQU 03 :LEVEL 01 SAIL UART CONTROL
169 0005 CNTRL2 EQU 05 :LEVEL 02 SAIL UART CONTROL

170 0007 CNTRL3 EQU 07 :NOT USED
171
172
173 : ""GROUP 7 22"s"ZI

l 174

175 0007 SYSTEM EQU 07
1763 177 :( INPUT
178
179 :( OUTPUT
1840

i.1 0006 HALT EQU 06 :SUICIDE FUNCTION
182 0007 MEMORY RQU 07 :MEMORY PAGE PROTECT OR ENABLE
113

I

I
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185:""*'"*="""**" DEFINITIONS AND REFERENCES kIZISIIZZ "SZ -,IS,,

186
187
188 SAIL PROM LOCATIONS 2716'S) AND PAGE REFERENCES '

189
190 0000 BLT EQU GOB :12 ELT MONITOR PROM BASE PAGE its
191 0050 GLOPG EQU 050H :", GLOBAL PAGE
192 0052 SSTKPG EQU 052H :'' SEQUENCER STACK PAGE %at
193 0053 STKPG EQU 053H ;hzI MAIN STACK BASE PAGE i"'
194 005B BUFPO EQU 05B :2" SEA DATA OUTPUT BUFFER PAGE %Is
195 00F8 INTPG EQ F B :'" INTERRUPT CONTROLER BASE PAGE
196 CDP1877 ) 't
197

198 BLT.2 MONITOR RA PAGE = 5700:STACK END = 57DF
199
200

201 :"' OTHER REFERENCES "'
202
203
204 53DF STIRID EQU (STKPO I 0GB + ODFB :" MAIN STACK END STKPG+DF
205
206 523F RSTKTP EQU (SSTKPG- I0H) + 3FH :SEQ R STACK TOP - RSTK = 5200 - 523F
207 527F ASTKTP EQU (SSTKPG a 1OOH) + 7FH :SEQ A STACK TOP - ASTK = 5240 - F27F
208
209 F800 INTMSK EQU (INTPG 10OB) + 00 :INTERRUPT MASK -WRITE ONLY
210 F840 INTCRL EQU iINTPG * 100N) + 40H :INTERRUPT CONTROL -WRITE ONLY
211 F880 INTVEC EQU (INTPG ' 10BH) + 80H :INTERRUPT PAGE REGISTER - WRITE ONLY
212 FBOG INTSTA EQU (INTPGO 100) + GOB :INTERRUPT STATUS REG. - READ ONLY
213 F840 INTPOL EQU iINTPG 5 10BH) + 40H :INTERRUPT POLLING REG. - READ ONLY
214
215 5100 BUFFER EU UFPG ' 100G) :SEADATA BUFFER 0 LOCATION
216
217

218
219 *asa""'"'"'"'*"" GLOBAL PAGE REFERENCES "

220
221 5000 GP EQU iGLOPG a 100B?
222
223 0002 PLEVEL EQU 02B :PASS THRU LEVEL
224 0003 SYSFLG EQU 031 :SYSTEM FLAG ;ADDR:WRITE;SYS; I
225 0005 CRCRAk EQU 05a :CRC CALC. SCRATCH
226 0006 CRCHI EQU 065 :CRC HI BYTE RESULT
227 0007 CRCLO EQU 07B :CRC LO BYTE RESULT
228 0008 RBII EQU 08 :RB.1 SAVE PkOM LAST INTERRUPT
229 0009 RBLO EQU 09B :RB.O SAVE FROM LAST INTERRUPT
230 0O0A GRPSAV EQU GAB :CURRENT I/O GROUP iOUTSIDE INTERRUPT)
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231I232 O00! EXPNU OQE :EXPERINRNT NUNBER ILOW NiBBLE ONLY

233
234 OUFE ICLOC EQU OFEE :I/O BYTE

I 235

236

237 REA TIME CLOCI LOCATIONS &-ts
238
239 0028 HZ EQU 40 :40 3z INTERRUPT RATE
240
241 0010 0100 EQU 108 :DAYS 1 100

I 242 0011 010 EQU Ila :DAYS I ID
243 0012 DI EQU 12E :DAYS X 1
244 0013 110 EQU 131 :HOUES 1 10
245 0014 ff SQU 14E :HOURS X I
246 0015 Rio EQU 151 :I11. X 10
247 0016 MI EQU 16a :NIX. X 1
218 0017 SECIO EQU 17R :SEC. 1 10

I249 0018 SEC1 EQU Isa :SIC. I I

250 0019 CYCLES EQU 19H ;RTC CYCLE COUNT
251 0011 KimOO EQU laB :ADV.-RET. CNT X 100
252 001B kilo EQU 158 :ADV.-RET. CXT X 10
253 O01C ARI EQU ICa :AV.-RET. CNT X 1
254 001D uF G QU 10 :00= RETARD, 01 NORM., 02= ADVANCE: RTC REF. LC.
255 loiE iTFLG EQV 19R *0 FL~a
256 O01F ATNILG EgU iFI :1 MINUTE FLAG
257 0020 BUF9 EQU 20H :START OF 9 DIGIT INPUT BUFFER
258
259I 5
260 :" " INSRUNINT SPECIFIC FLAGS 1*182
261
262 0040 PULFLG ESQU 40H :RELAY DRIVER PULSE FLAG C = ON)
263 0041 NT EQo 4IR :RELAY DRIVER PULSE COUNTER O0:DONE)
264 0042 PUL f EQu 42a :RELAY DRIVER NUMBER I= FF when inactive,

265
266
267 S' " EQUENCER xta'"

268
I 69 0060 WHIl &U 60H :SE PSUEDO PC HI BYTE POINTER

270 0061 PPCLO EQU 61H " ' PC LO BYTE POINTER
271 0062 RSTKHI EQU 62H :SEQ R STACK 0 BYTE POINTER
272 0063 RSTILO EtQ 638 :SEQ R STACK HI BYTE POINTER
273 0064 kSlfI EQU 641 :SEQ A STA:K LO BYTE POINTER
274 0065 ASTILO EQU 65H :SEQ A STACK HI BYTE POINTER
275
276

I

|
I
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277 0066 SEQFAS EQU 66H :SEQ CTR FOR PhST CYCLE MODE

278 0067 SEQRAT EOU 67H :SEQ CYCLE RATE FOR INDIV. $EQ. INST.

279 if SEQRAT MSB=1 tie. 8x), check Io nibble:
280 :Q40 0000) EVERY CYCLE

281 (1000 0001) EVERY OTHER CYCLE

282 1 1000 0010) EVERY FOURTH CYCLE

283 . i000 0100) EVERY EIGHT CYCLE

284 if NSI = 0 (ie. Ox) run on cycle iHN and #01

285 if SEQRAT 00, run oily on cycle #01

286
287
288 0068 PPCCNT EQU 68! 1 TIMES THRU CURRENT PPC

289
290 0069 FLAGA SQU 69H :FLAG A LOCATION

291 0061 FLAGH EQU 6AH :FLAG a LOC.

292 006B FLAGC EQU 61H :FLAG C LOC.

293
294
295 006C CTAHI EQU 6CH :COUNTER A, HI CIT.

2956 006D CTALO EQU 6DH :COUNTER A, LO CIT.

297 006E CTAVEI EQU 6EH :COUNTER A, HI VECTOR

298 006? CTAVLO EQU 6FH ;COUNTER A, LO VECTOR

299
300 001o CTBHI EQU 70H :COUNTER B, HI CIT.

301 0071 CTBLO EQU 711 :COUNTER B, LO CIT.

302 0072 CTYHVI EQU 72H :COUNTER B, HI VECTOR

303 0073 CTBVLO EQU 73H ;COUNTER 9, LO VECTOR

304
305 0074 CTCHI EOU 74H :COUNTER C, HI CIT.

306 0075 CTCLO EQU 751 :COUNTER C, LO CIT.

307 0076 CTCVHI EQU 76H :COUNTER C, HI VECTOR

308 0017 CTCVLO EQU 77! :COUNTER C. LO VECTOR

309
310
311 """ PASS THRU LOOP FLAGS ""'

312
313 O7D R2CAT EQOU 7DH :COUNTER FOR BREAK LOOP 2

314 0O0E TTY211 RQU 7I :TTY2 OUTPUT LIST POINTER
315 007F TTY2LO EQU ?FH
316
317
318 :'"'" INSTRUMENT SPECIFIC stilts
19

320 0010 ERROR EQU Sl :ERROt WORD ;XYZ;ROT;TLT -- ,, , L2TI;L2UR;

321 0081 ACSTAT EQU 81H :XPUDER STATUS ;Signl.to Surface ; -- Ca3;Cad2;Cadl
322 0082 SVSTAT EQU 82H :SWITCH STATUS SBot; - ;- InsO;;Ins4;Ins3;Ins2I1nsl
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323 0083 PDSTAT EQU 83H :RELAY POD STATUS
324
325 0084 CMPSS EQU 84H :COMPASS VALUE
326 0085 HDG EQU a5H :HEADING VALUE
327 0086 PUMPi EQU 86H :FLUKE PUMP I SPEED
328 0087 PUMP2 EQU 87H :FLUME PUMP 2 SPEED
329
330 0088 CAMCNT EQU 88H :CAMERA FRAME COUNTER.
331 0089 PITCH EQU 89H ;PITCH - PENDULUM I (OLD TILT1)I
332 008k ROLL EQU WAN :ROLL - PENDULUM 2 tOLD TILT2)
333 0088 BATTUP EQU 8BH ;UP BATTERY VOLTAGE a (1/61
334
335 008C BATTSY EQU SCH :SYS BATTERY VOLTAGE i jI/61
336 008D ADGE8 EQU 8DH :AID GROUND VALUE HI 8 BITS

337 O08E ADGL4 EQU 898 :AID GROUND VALUE 104 BITS
338 008F ADRH8 EQU 8FH :AiD REFERENCE VALUE HI 8 BITS339

340 0090 ADRL4 EQU 90 :A/D REFERENCE VALUE L0 4 BITS
311 0091 am EQU 91H :A/D +5V VALUE HI 8 BITS
342 0092 Amu4 EQU 928 :A/D +5 VALUE LO 4 BITS
343 0093 XPOS EQU 93H :CARRAGE X POSITON

344
345 0094 YZPOS EQU 94H :CARRAGE Y,Z POSITION
346 0095 ADTIH8 EQU 95H :1st SEC. TRANSKISSOMETER HI 3 BITS iBA98;7654,
347 0096 ADTIL4 EQU 96H :1st SEC. TRANSMISSOMETER LC4 3iTS iFFFF.!'2I'

348 0097 ADT2H8 EQU 97H :2nd SEC. TRANS HI 8 BITS 1A98;76541
349

350 0098 ADT2L4 EQU 98H :2nd SEC. TRANS LO 4 BITS PFFF;3210jI351 0099 ADT3H8 EQU 990 :3rd SEC. TRANS HI 8 BITS
352 009A ADTIL4 EQU 9AH ;3rd SEC. TRANS LO 4 BITS
353 0098 ADT418 EQU BH :AthSEC. TRANS HI 8 BITS
354
355 009C ADTIL4 EQU 9CH :4th SEC. TRANS LO 4 BITS

056 O09D ADT5H8 EQU 9DH :5th SEC. TRANS HI 8 BITS
251, 009B ADTSW4 EQU 981 ;5th SEC. TRANS LO 4 BITSIs5 0091 ADT638 EQU 9FH :6tb SEC. TRANS HI 8 BITS

J 359

360 00A ADT6L4 EQU OAOH :6th SEC. TRANS LO 4 BITS
361 OAl ADT7B8 EQU DAIH :7th SEC. TRANS HI 8 BITS

362 00A2 ADT74 EQU 0A21 :7th SEC. TRANS LO 4 BITS
363 00A ADTBHB EQU DA3H :8th SEC. TRANS aI 8 BITS
'64
365 00A4 ADTBL4 EQU OA4H :8th SEC. TRANS LO 4 BITS
366 00A5 ADT9H8 EQU OA5H :9th SEC. TRANS HI 8 BITS
367 00k6 ADT9L4 EQU OA6H :9th SEC. TRANS LO 4 BITS3 368 00A7 ADTOH8 SQU OA7H :10tbSEC. TRANS HI 8 BITS iBA98;76541

• I
I
I
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369 00A8 ADTOL4 EQU 0A8H :I0thSEC. TRANS LO 4 BITS FFEF:32101
370
371 1

372 00AD UiPT EU GADE :NUX LIST POINTER FOR A/D
373 SOAE laPT EqU oGAR :KEN LIST POINTER FOR A/D
374 00AF NULL EQU OAF :NULL STRO&GE LOC. FOR UNUSED
375 :A/D L04 BITS
376
377
378 000 ADFLG EQU OO 'A/D '01' FLAG, AC = ON

379 0011 TEFLG EQU 0813 :TRANSKISSONETER A/ 'ON' FLAG, AC = ON
380 00B2 RECPLG EQO OB2H :SEA DATA RECORDER 'ON' FLAG, AC = ON
381
382 00B3 HDGFLG EQU ODIH :HEADING (ROTATION) FLAG:
383 AC = TURN ON ROTATION ENCODER PWR
384 , USED BY SEQUENCER FOR FAST READ

L85 DURING ROTATION)
386 I ELSE :TURN ON PWR AT CYC:1B SEC = x9)
387 READ BEADING AT CYC:IC AND TURN OFF PER
388 SET HEADING FLG = 00
389
390 0OB4 XYZFLG EQU 014H :XYZ POSITIONS FLAG:
391 .C = TURN ON OPTO INTERRUPTER PWR
392 I USED BY SEQUENCER FOR FAST READ
393 DURING Arz POSITIONING)
394 : ELSE TURN ON PWR AT CYC:24 SEC = x91
395 READ XYZ AT CYC:25 AND TURN 1FF ?IR
396 SET XYZ FLG : 00
397
398 00F BDGEIXP EQU IBFB :FLUME HEADING VALUE FOR THE EXPERIMENT
399
400 IOCO LBUF EQU OCOE :LOOP 2 RECEIVE BUFFER iUSED BY -1T .,
401
402
403 :'"'s'"'"'"u"'"' INSTRUNENT SPECIFIC EQUATES ".....',' ,: ,,',','

405 0O0A PMTCBR EQU ::' PROMPT CHARACTER
406
407 0003 ET1 EQ l OlE :ASCII ETX = 03
408 00FF DONE EQU IF?% :USED BY TTY CALLS
409
410 0029 SDLNOT EQU 41D :SEA DATA RECORD LENGTH iBYTES)
4i1
412 0020 HDGVAL EQU 020B :FLUKE BEADING DEFAULT VALUE
413 :NOTE! -WATER FLOWS FROM HDGVAL
414
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415 003C TIMEOl EQU 60D :TIME OUT CONST. FOR XYZ POSITION MOVEMENT

416
417 OOFO TIME02 EQU OFOE :TIME OUT CONST. FOR ROTATION MOVEMENT

418 TIME02 X 2 =.TIME OUT VALUE FOR ROTATION MOVEMENT

419 . ie. FO = 480 Sec.

420
421 005A TLEVEL EQU 05AH :PENDULUM TILT ZERO VALUE

422 0006 TLINIT EQU 06D :EXPERIMENT TILT LIMITS (IN DEGREES)

423
424
425 :2 BIT DELAY ROUTINE

426 ;SAIL ADDRESS AND REPLY

427 :DELAY 250 250 2SEC DELAY)

428 :DELAY 20 INITIAL SETUP DELAYI

429
430
431 .LIST

432
1 433

I
!
I
U

I
!



;?AGE 60

;UnTL SEADUCT EXT Cft,77NU 5X59.MAC

?RVIOUS VERSION: SDEE?7.XAC 240AUG286

PREVOU VERSION: 2ED5R6.NAC 14AUG38'
PREZVIOUS VERSION: SDE.5RS.NAC Z" JU7N

1: PREVIOUS VERSIONS E.XIST

oEA :UZT EXTENDED ' FU.AI

ILUDE ILSQ6A.XAC
~.32A.NA - Ncr3 efi:icns::: A %AEA 7zc: es

-- . 2 P3 :938

4.Z some Level*--2e

-A 7I.,.- A

*REGISTER A*LOZATIIN;

3. 3-, AG -



j SZADUCT 7-XT :~ : SDE5R9.NAC 22 '.Z? 36

49 ASSEMBLY OF THIS EXTEiID-D ?RCORAM RE'IE 121KING
THIS PROGRAM SEGMENT WIT: THE MAIN SEA DLjCT S"GNT VTA '!a.

153 orgeneration of ".HEX" til'e. Use MBASIC HXRCA to get .RCA" fi'.e.

fotr generation of '.CCM' file. Use 3URN -.o bur,. :^e ?ROY.S.

I 5i
TEXTRN DEC??C, INC??C, 2 , SAV"?C, STCI
EXTARN HDGIN1 52

64 ~~~THI-S ?AGE iLOOB LOCATIONS) ACSA OIRD~ CT'Jk*

65 EXTIENDED SEQUENCER FUNC TCNS i?.ZT:X ":O" ON :ENX AE

59 3:' LDN ?PC

!RG M770I :2i
75, ^11: 02::o A::RY: LB R BATT ?,ULSE MAIN 3ATTEY ILYS .0 1

2 Do obg
Re' ay
Relay

I 9, 13: Reay 3

R ;UTIO Z4-.-
53 0024 .0 0123, ?iNGR: IBR ?I.NGRX RZY TELEMETRY ?N\GER 3112n
.4 7 ele~etry :ode irere

16
37I 89 3 0' ORG (EXTEO + 30H)

89 00302' 83 ADON: LD1 ADYLO AID ON/OFF EG 3;
30 002 O 00 R SETCLQR 30:A/D OFF -- 31=X13 ON

* 92



~AR-83.36 PAGE
:TALUC: SX SE 1~CER: SH.5R9.XAC 22 SEP 36

?3 ORG METE0 405)
?4 ."01 Fa K1 TRON: :)I ",.7G 7RANSHISSOME'ER ON/C77 ;3n)
939 104:1' 0 0800 LER SETOIR42RASOF- : AS

38 ORG iEZZ-0 50B)
39 0058' ?8 32 SDON: LDI RECFLG, RECORDER ON/OFF 370 -.l
:3 25 2'1 C 03 ̂o JR~ 3 SETCLR 50:REC OF" -- 5"=REC ^1

32
103 ORG (EXI-0 + 603)
:04 2060, Co 2193' ?MPS: L3! ?"IPSK STORE PUMP SPEED VALUES ^ON 3?AGP
15

:07 ORG 1EXTE0 + 70H)
:2 0272'0, 21, D MY.*~ a I ;PIICH - ROLL CH33K j70 72)

:09

:1ORG IEXTE8 + 80H) 30 80-83
)0:383'1 co KFD' 10": 13R R07X FLE OTATbON CON2RCLS

ORG E'XTEO +8M! 7 324-87
MV6 3884 02 2F0' 13! ROTX : ?UvXE ROTAT1ON :.^CN:S

CRG METE8 90H) 8 -9
::o :,:90' CO 3342' XY y 3 ?B OSX ?ZEX#, X-, Y-, Y- 7RA7ZRSET 21!

k.3ORG (EXT"E8 34H) 70834-37
::4 3094' CO03W2 Z: 13! POSX PULSE Z - "RA7VRSZ F'iR
-25

:.7ORG (EXTEO 98H) 70 38-93
:;3 i393' :023342' 7OSXY: rLER ?081 7:::~X A3S

:30
ORG EX.TEO 9CH) " 30 9C-9F

:32 3f9C' c 03342' ?OSZ: L3! PO8XA POSITION :RAVERsE

'34
135 ORG (EXTEO + 0AOH) 33 Ao-A3
i36 :OkA : 20668' Sill: XE SAMi WATER AND SEDiMEIT SAMER il

-' I



3 2.:u C T :XT5Q!7~ SDH3.:5-9,AC 6,SP 16

1 9 RG HXTSO HO) A4-A7

DOW0A4 CO 0691, SA3(2: LBR SAM2 WTER AID SDIX"NT SA:PLIR t2

.13ORG MEXoE+ DAMH ; AS-A3
:44 ::AS' Cl 06C4 ?UIP: iE ~P YDRAULAIC AND SUION ?N?

i45X LH LM FJEV :NST CLAND ITDA

:4 15 RG (EXTE0 3AD0H) HO DO-
:;a 101C' ": 0705' "RLDV: LOR "ID'M FIE S ER ANDDVl

ORG MXTEO :MEDC
i5A3 30F0 CO 3V FLS: MR -FjSX MERAN F SWH H Fs aa

i;.9 ~ORG MXO +0M

-I.

100, : 37:3 :-S 13 7AG XHNDE SEQUECR 7 ;c:N ?H:X

:6 5
:86 10 El3T: SE 6P
:3-76 UTGOPST / RU

I03 ' a':.CW: B CZ3A~ 7X:;-' -N*
I6



MACRC-138 3.36 PAGE 1-
TEAZUCT EXT SEQUENCER: SDEiR9.MAC 22 5EP i6

:85 322 28OB 30u
i86 3103' 0C :DN ?PC
.87 0:04' FA 03 Ali 03 DECIDE IF BATTERY 1,2,'VR 3
.38 3106' FE 31 XRI 01 E0 10 = Do Not I ing
189 010a, 32i4l BZ BATT1 = 0 BATTERY
190 010A' FB 03 IRI 101 XOR 82)
.3 ? 1O 32, :0 BA2T E z BATTERY 2
192 228 E, 73:: XRI (02 XOR 03)
:3i 2110' 32 lC' BZ BATT3 TO013 =3ATTERY 3

34 12' 30 20' BR BATTXT TXIT IF NOT :~.OR 3
195
196 j"14' 62 3ATTi: OUT 3AT ; 31:TERY RELAY
197 0115' 30 DB300 Conn. M - Pin 3

01.326' 30 220' BR 3ATTXT Relay Pod 1
199
200 0113' 63 BATT2: OUT 3AT2 BATTERY RELAY 2
201 0119'1 00 030 Conn. M - Fin 4
202 42 30 BR BATTXT Relay Pod 1

234 4.1c' 64 3AT73: OUT BA73 BA73RY RELAY3
23 : 0 0 1.3 10 Conn. M - Pin 5

206 01:E' i32 :3 R BATTXT Reiay '-oa

:09

212 as~~aaaa -11-1-12a E0 1.1 - :EEMETRY !MNGER CONVTROL aa:ixaa:~

.13

;115 8123' Y 8 ? IGRH: L01 PPCC17 ?:NG =7D an nnfl= 30-0) MUST 3E CN AS'7'
221. 0123' A7 PLO GPAGE CYCLES FOR 30 SEC. IConn. I - Pin 3

22 316' 07 LDH GPAGE
2:3 327' 3A 37' BNZ PIGAGN I7F FIRST TIME, SET CNTR

1 3129' YB 8 i: 30 FOR 30 PING CYCESS
222 2B' 7 50 GPAGE

i22 oi2C' 78 31 'Z: ACSTAT ;STORE PING CODE 3 H! N1337-2 ACSTA:
223 312E' A7 PLO GPAGE
224 V1F' 8 SEX OPAGS
225 o33' :z LDS AMT
226 0131' F SIL
227 3,132' FE SHL
228 0133' ?E S3L
229 0134' FE SHL
230 13' FOR



5.3 7 STGE

237 0136' A7 PLO GPAGE

i.33 :37' LOAN S AEXOTCSTROP8

235 313' 32 4 300C

24 001 "B3 XR (0 XOR 05) CCE

242 0:44' 32 30' aPNGCY2
24 0146' 73 :C X11 05 XOR 09) 9
:4 o:;a' 32839' 3Z ?NGCY3

245 3:4k' 73 'J4 XRI (09 XOR ODH)DI 24.6 314C' 32 92' 3Z ?MGCY4
o4i34E' "3 i0 XRI (ODH XOR 11H)11

248 20 3A 5c, 31Z ?1GXT1 0 "0No o ?:NGER --X1

1 5 5'E?NGCY5: Z N AST I AST ?P:NG :N GRUP
152 315' F 3:ANI 31
2.2 35' 2 9'3Z 5+4 ; I G OR '1' OT :0 NG?I 253 Z57' 67*3TPG

25 X9 F63 22?PCCST
.'4 :' 37 ?'JO GPAG3

29 25D' FF o1 SKI 01 C-CR-MENT ?:X-G CYCLE :00T
6I 6 0 3F' 5 7 STR GAGE GO ' NEX: "PC : ^N1 3:60' 32 6F' BZ ?NGXT2 :F NT OAOHRPN Y

2462 3162' 30 sc' 3R ?MGXT1

^i23:4 3:64' 67 ?NGCY: OUT IG ?:. G ̂ .CLc ALiAYS ?:,;Gs

266 ;'166' Fa 67 131 SEQEATE SST SEC RATE TO Y :
2.61 0168' All ?TO Gp"AGE

a6 31691 "3 i? LOi aF3 X'4 = VERY ;th :Y:;j
26 9 13 57 STR GAGEI 270

372 160'c cc 300O, ?IGXT1: LBR DEC??C ?OINT ?PC TO RUN AGAIN
273 AND EXIT SEQWUENCTR

016?'F, 7 7OTO LIERSET SEC. RATE TO MYY CYCLE #1



xM.CP~o-i3 3.36 PAGZ i-
7E3~ X7 SiQVENCER: SHE519.:XAc 22 SE? 36

3 ::?I, A? PKO GPAGE
273 :172 Fi 31 0 3
27 17' 57, STR GPkGE

18 315'LDI 2 ACSTkT CLEAR .I NIBBLE OF ACSAkT
2 32 0177' k7 ?LO GPAGE
233 0178, 07 LON GPAGE
;S4 1179' TA Hi AN OFH
ZZ5 "173' .7 STR GPAGE

287 '17V' 71C ASTI ;ClEAR ?NG CODE FROM SEQUENCER ASTI
,a3 312 3 Q BR IXCPPC AND EXIT SEQUENCERI

491 318o,0' 3EGCY2: !ZN ASTI
292 3131,' FA 38 ANT 38
293 3183' 32 37' 3z $ 4
294 31345' 67 OUT ?ING
295 3:86' 38 3 0
296 4:37' 23 ;c, BR ?NGXTi EXT SEQ. "OR !0iSZC.

298 ::S9' :1 INGMY: 7UN ASTI
299 :ZA, 7A 1-1 All 04

383 3C, 32 40' ,'
301, 33E' 67 OUT P1NG
332 318F' 00 2300

303 2132 33 :C, BR ?NGXT1l 7.x:: :".R 2S

135 3M92 38 NGCY;: ZNl kS:K
326 :i93' 0A 2 ANK 32
3-07 3;. 3z -1+04
30a 697 3 OUT ?ING
309 3293' 33 33300
3:3 3199' 30 iC.' BR :NGX71: HIT FO^R :1S:

313 Z!~~ata~:t 60 - S:CRE ?UMP VALUES "N 333A1 AE''L"

22 393 F3 a6 P?!PSX: 1) UP DIPAE'
316 019)' AV ?LO GPAGE

0: 13EV O0 i23 ?PC
318 oi9F' FA 33 All 03
-: 3iA1' 32 35' 31 ?Npso

320 0A3 ' F3 31 H~i 01
31 135' 32 AW 31 ?MPS1
322 01V7 FB 03 XRI (01 XOR 32)



MlklO-is 3.36 PADE-

: IA9' 32 XV 3Z ?XFS2

a324 3IAB' CO 0000 :R !C?C

,2:IAE, :7 ?les2: INC G?AG; SETl OPAGE TO FUM?2
* 327
I32^3 oIAF, JC ?1?S1: INC ?PC ;STORE ?UNP S?EED VAY127

-~ 310' ~ ION?PC
'32 311' 57STR GPAGE131 ::32' 13 Oool 13R 3NC??C

33 :i35 78 33 ?XPSO: 101 30 ;SET -UmPl,., ' 1O
334 3137', 57 STR GPAGE
; 3. 03a, 17 3NC GPAGE

23 139 57STR G?kGE
*37 313k, :i 3000, i3R TNc??C

340 E3 70 -?ICH AND IOLL CHZCE

4 ::3D' 3Z UT: LN ??C :R".14"?c
F:E A 03 AN! 23 ;NASK FOR '.0 3 3lS3 4 ' IAJ N7 :NC?"C :RETR IF ;C -T 7

346 oiC3' 7 00 S3 QRAT ;CIECK "0 SEE 7T iE kRZ -EN::
3-7 ::C5' A", ?'O G?AGE ACOUSTIC ERROR M.ESSAGE ER:Z3 3 j"1:6' 37 )1N IPAGZI 3Y T315 ??C SZ'RAT =aH

49 31C' 73 3F XRIr 08TH
:2:123' 13Z fGIX :IF 30, a 0 TH lE ?-'oNGER RU2

I "D~ EC ASTF ;DEC AS7 'SZ: ?0 SEND ?I';G7ER :

3;4 3ICD' F8 89 Q*: 91108 ;CHECK 911 3 7 =3 '-ZG
35 3CF' A7 ?:0 GPAGE TL V ZVRT:CA1 =5i
56 3::0' 37 ION ?AGE :~". :

.:7 D1 FF 4E SIT MzTLE-;11:M,7- Z; ;2C FOR 7NDER -:M:
353 :)3' 33 P0O 3XF Th LERR0:5I:.SI LX!14
359 15 F1 8 SM TII };CHECK FOR OVER L:MT

0::317 33 FO' 31F O ' --1 32 109 :7 IN E;53T ;PAGE RO~L

6 3 :D1A' V7 LDN GPAGE 05K Ol
364 3103' FT 4Z SKI (7LZVEL-1TLIXIT 2) ;CHEC85K FOR UN*DER LINI:1365 OIDO' 3a PU' 3XF TILERR
366 SOZ' 77 :3 SN:IVT 4) ;CHECK FOJR 'VER !:M.77
36, OIL1' 33 FO' BOP 71LERRI 368



36 353 ? 3 TLTOR: LDI ERROR ;SET T:'LT BIT 07 TRRCR cRD:

37% O155' AT -LO GAGE
37:~'D G'E' 8 ) PAGE

372 1Z:7' FA :.T ANI ODF9 ;T,.TB." 3!"
373 01".9' 57 STR GPAGE

.75 315k IOO ) OCR ;LOAD ASTI WITH "7:11 OR, CDE
l C7 S1c 5TH A STI

.17 ZD) 23 :263 LBR PINGRX ;SZND "TIL OR~"C
373
379 OIFO' FS 30 TILERR: A101 ERROR ;SET TILT 317 OF ERROR itRD
,so OUF2' A7 ?LO G?AGE

'32 13' 3 LON GPAGE

3a3 O!F6' 572 ORI 201 31:: =I BIT 5

3834 16' 5 STR GMAE

385 31F7' F8 3D LD1 ODE ;LOAD ASTI WITH I1 BA- C::E

33'al 9 S STR ASTI
I COA 20123' IER PINGRX ;SEND *TILJT BAD" D

389
390
391

3 3 3 Na* * l S S * l i a a E 3 n - 7F 3v' E R O T A T I O N C O N T R O L z h a g * i t t z I z :

395 0F7- A8 7 RCX'11SERH ZECK 70 SEE IF iZ ARE SENDiNG THE

395 1F' A PLO GPAGi ACOUSTIC ERROR MESSAGE GENERATE-
J6 388 3 1) GPAGE BY 'HIS ??C SEQRAT 3H

397 1221 F3 aF XRI 08FH

399 03 23 2 13Z ?INGIX :F SC, '3 TO "HE ?:NGER ROU::NE

loo 0206, OC L01 PPC
.10 0207 ' FA 33 ANl 3
432 8209' C2 3223' L3Z RCV ;7.0 30 ?ROTATT :'I
403 M2CI FE3 XRi8

~~36 321 a23 :3z ROTRT ;ZV' 32 ROTATE TO:RAsOR OS
405 1216' FB 03 i O 3
106 0213 ' 2 2 3 2 7 1 01 ROT 02 ) 3 R T TE 0 E P R XE T ? S T C

4072 3 FE 37RXI (03 XOR 03)

411 821D' c2 0201' LBZ ROTCOR :EO884 ROTATE TO CORE ?OSI:7N
411 3220' CO 0888* ROTXT: LaR IlNCPPC
412

U4 02'RCW: SCALJ R6, PULSE ;PULSE ROTAT4E :j RELAY



M.A CRO-'.i 2.38 6?AG E i-93SZADUC EXT' SEZUENCER: 5:7EWa.HAC 22^4SEP 36

01 2123' 683i6
1: 225' 3736'I U? 02267' 14 23 24Q
03 228' 38 ;388 CYC,7S 200 :Sec. ?ulse

1.9 2629' 30 20' 3R ROTXT1 420
422 223' RC^N SCAL R6, ?ULSE 3~ERoTATE1 C ".Lky
3 2223' 63 36

425 82F' 5 2325Q
1426 2230' IS DB338E ;3 ZYCLES 200 -.Sec. -ulse

02?31M' 380'0 BR ROTXT

_0 42ROTATE TO 'TRANSPORT" ?0:S 01 N E831

432 33' F68ORT: I PCT :1st ':M(E THRU TEE i?C?

42 12? A 324' 362ROTO :FvOc; GO 7IC KIN

U ~ 33 1023A' F33 RT8: Z DG GET Z:RRENT HSA::NG
13 22 A7 ?10 GAGE
4430 0232' :7 26G?AGE

4 2 174 4. 25 25 ASIK :STORTE :2RRENT ;SEA722NG :N ASTK
4' 3:.; ;E STR AS73 ;NOT USED 3UT -IT. ASTR GETS 7NCREX!%-TE2
444 LAR ANJD M~UST 3E DECREMENE: HERE')

44 0240' FF FD smI OF:H ;TiANSORT ?OS. = 7, FE, F S i - ? -'
44i 14242' :3 824'4 12F lcTXlr2

1 ;4474 Z25 2 SEX STACK SET U?::IL?ARAME:ERS
;;9 Srk R6, ROTO

1 4 248' 02FD'

4 .324A' 52SEX STACKI 454 SCAL R6, PULSE PSEROTAT:2N-CN RELAY :o START sC:3,:::Y;
455 2203' .:Z36v
456 3242' D736'
457 224F :4 23 2Q N4Q ROT-CW Relay
458 2253' 34 13 24-3 :120 mSec. ?Uase
4593 48 251' Mal 328'R ROTXT1 EXIT THE RCUT:NZ



E~:TXT SEQUESCR11:~?3:~ SE~P 3

'63 224O2~TON: SEX 37ACE
64SCAL R6, HD3 :N ".EAD 'HE ::RR7IT HkEAZ2G S70RE A: z 3 :?

465 v2551 6s 36

468 29'3 35 101 HDG
463~~~. 223 A ?O~AGE

;714 15V :c 7 Dx PAGE :7RANS?C , :03.

472 )25F' 33 73' 3flF ioTOOK AT TUANs~o?0s::N :: 7:
473

475 026i' E2SEX STACK ',0 70 ROTAT:ZC:.1~ '"-;
SCAL R6, RC3LT

47 26;1 6a 36

473 ~~~:7MEOUT ROUT:NE ALY3WS3:
;so :66223 iR RCX7!,

SCAL R6, KILS"
485 ~ i 26' 636
486 26C 736'

487 26 ~3 4
483 2 4 r ~183

39 122 :223 3R07-T3RR ; CA:NERRC3

49; 2273' E.2 ?.,OCK: SEX STACx :"*.S- 'Q" R TEAY :: IO? ce :o
493 SCAL R6, ?S

44 :27;4 68 36

49 :278' :4 ~ 4
437 Da73 :8 8H
438 IV7A, CJ 222F 13R ROTOR :Cl'':~ K 3c::;T

502 Raaa OTATE :0 ?0S:7201, FOR 7.X?-REa:Ms7T 0 3 "''''

i04 0270' ? 8 68 ROTHDG: !D1 ?PCCIT ;:st ';IE 7HRU 73 ??C
52 5 2273 A7 ?LO GAGE
..6 10,80, :7 IDS GPAGE



' R- W ' ---i.-

.'.ACR-: ?AG~j, ESE:

34 :Mpss ETZRE :3M?.ksS RTEA:G
3Z.35' A 7 KO G?kGEI5 -. 23 7 1 M G

hALO RA
4 ,a 77 ET SIN I~PA G

^:z 8zID1 HDGEX? "E ~ iEDN OR 7H X::R-vENI 253'4a A7 PL * GE 0ED: MG~: :C 2C
:23C 3A GLO RA

SD ~SD=) ~ - -

3X? OXTE 2 :7

~ :93 2E;SD ~C2 7X:: :7NEN HEA:NtG

534

I:7 R N SEX SC
."A*. .16,

I: 2AC Is. . ...

345 2A.. :ow



XACRO-:3 3-i6 ?AG Z

~A 223' 33SEX xS"I 3 Final -) s""

;COMPARE H ia : 3:o
357 B'.' F5 SD ;,I final - iH nowi ) 2

551 "IIA 1 214C71 30F ROTROK ;1I" AT ?ROER ?GS!"ION, 30 "0 R07"BOF

SCAL R6, RCIT
564 32 6 836

HTE "3 OT::' "SUALLY 11S S33
567 25A 32235LBR ROTXT'1

;61 T!EU ROUTINE HI:NS~RE :7 ::'n.', :u:S 3AC
.63

- R OTSEI: SEX S"TICK ;?TULSE ROT-CIN RELAY!' T OP CTlt'::N'
SCAL R6, PULSE

32 ::3"' ;i3 6

SOTHOK: SEX STACK ' ?S E RO0T -C N RELY :3::? "t:NA:2

573 SCAL 16, PULSE

%C 2A, :36 -

23 5
~ :20' 25 3 A85

'14 12CE' Z2 O222F' L33 ROTOK :GO TO 30?:Os0. CROJ:2;E

:36

353 320i, 78 ia 2T23: 22 ??CCIT :M~E 232. :'- .
":0 23' A7 ;J0 GAGE

3. :2W4 !7:N~ 3PAGE
.32 IM,5 3A A7' 3NZ ROTHN N'07: GOTO0 ROTHN
;3
;94 ;"LSE:
.35 1.1 22 7 a is 55 3TC: L22 *ADG GE" CU2REXT HEAD2.G
596 MY2 A7 ? WO mo
397 :11DI 27 223 GE
,?a 3223' 3: ; Smi 208 7:10 CORE RUZ7DNG



1ACRO-13 3.36 "AGE -,3
SA2C SX7 SEQUEN1CER: SDE5R9.MAC SI SE 6

io6: o2DD' 303 E' 3R ROTH? 4^0 'O ROTH?
602
,03

j 5;05 ;aattROTATION -CON X I OI'Ts 11"itt

i07 22 2ROTOX: SEX STACK
60i SCAL R6, ROT.' ;CLEAR ?ARAKETERS
609 :250' 68 36

52 254 : ROTXT2: INC ASTI

.25 3 00 oo 33BR :IC??C

ozra a oo ROTXT7': BR 0ECPPC

5:3 25' 8 0 RCTERR: 1 ERROR ;SET ROTA"7ION ERROR CODS :1; ZRROR ion
53. ED A7 LO OPAGE

52 04' 37 :N ;?AOEz
o F: 9 to ;R0", RTTON ERROR CODE BIT

i :F. 7S R OPAGE

5~ 22 52SEX STACK :2 ARkRMETERS
6:5 SCAL R6, ROT:

4: '. ; j3: 6'~

i;53 :2F10, Ta 33 I1 :31 :LOAD kSTK 4ITS ERROR CODE S.3 zos:::a~ :s
630 3:,31 5" ST?. ASTI. not changed; ;inger wi:. clear and. 4 :ceierr
S3: OFA 021, o:211 '.BR ::NGR %SN IGER ROTAT:C 'IROR 11

I itZt*ROTATION0 SUBROUTINES *21"

537 :16" Fs 33 R070: :,17 "DGFIO SET :SDG VLAG :AC FOR -:S SOEC
638 32F A7 PLO kPGE TRNS ON ROTAT:ON ZINCOE .113 303 ;a %C 21 kci

640 332'S7R GPAGE

1642 3303' F& 80 2.1 ERROR SET ERROR WORD 3:' 6:3
643 0305' A7 PL FOAGE

130 64 v7 09 aGAGE



!ACRO-li 3.36 ?AGE 1-14
SEADUCT !XT SEQUENCER: s:E5R9.MAC 22 SEP 36

645 :307' TA 3F AXI OBFH
i4i 0309' 57 STR GPAGE
647
648 030A' F8 68 :DI PFCCNT ;SET PPCCNT TO 01
649 030C' A7 KLO GPAGE
650 030D' FOr l 01DI 01
i651 030V' 57 STR GPAGE

I5 I33 .7 C 'VPAGE SET S7EQRAT. "C ajN 7X DT Y
651 0311' FS 82 lJDI 82H EVERY 100 2SEC-1
555 -313' 57 STI GAGE

65~7 SRST R6 ;RETURN FROM SUBROUTINE
658 3314' 68 96 +

660
661 0316, F8 68 ROT: 121 ?FCCXT ;CLEAR ?PC CUNT

662 3318' A7 ?LO GPAGE
663 1319' FO 8 00 u 00
564
665 i213' STR VPAGE
666
W6 131C' 247 31c G2 ;CLEAR SEQUEIC1R RAT
66i 331Y' 57 STR GPAGE
669
673 031V' F8 33 LDI BDGFLG ;RESET HDG FLAG : 3
67t, 0320' A7 K1O GAGE
672 032:' 78 j3 IDI 00
673 2323' 67 STR GPAGE

65SRET R6 ;RETL'RN FROM SUBROUT2IE
676 0324' 68 96

677

6i0 ROTATION TIMEOUT C3ECK SUBRCUTTINE '"

68:
682. 13Z6, ?a i9 RCXT: LD1 CYCLES ;IICIEMEIT ?PC COUNT ONCE ?ER SEC.

6i4 3329' 07 LDN GPAGE
685 0321' F3 31 XRI 01
M 8 032C' JA 3B' 3XZ RCXTXl EXIT IF CYCLES NOT D1
W8 IF CYCLES =:81
638
689 0323' 27 DEC GPAGE LOOK AT SEC!
690 332!' F6 SER



IA2RO-ia ?.6 AGE 113 SEADUCT EXT SEQUENCER: SDE5R9.MAC 22 SE? 36

691 )3330 33 33' 3DF ICI6T ; W~T 1? SBC ODD

1693 3332' Fa ii 12 PCCIT INC '3?CCIT U7 SEC SVEN
694 0334' AT ?LO GPAE

695 2335' 07 LDN GPAGZI 96 0336' 57 M G~kqE
697 0337' ?F ;0 SX71 7:102 EXIT ly PPC COUNT :S !ESS TBAN ?TME02 L711

695 0339' 33 W ~ MD RCXT12 GO 0Q RCTX2 .7? ?PC COUNT = R GREAER ' N :7E02

730 2 33 RCNTXI: SRET R6 ;RZTUQRX MlO SUBMOT:NE
I3 2 333' 6a396
702
'03 0330' 16 RCNITX2: INC R6 7: ?C CoVtll= ?-,ME

706SRS R6;R6TUN 10 ROTATION ERROR SETUP

3., 342', Zib ?SX: SEX STACK ;.7D ?0-9F
7:3 343' 0: DN ?PC

i113 743' 73 1 '3

0346' 2233E3' 132 PUlaK ;E0 93 Pulse Y- Relay

7 3034A' C16 030' L3Z ?ULXY ;SO 34 Pulse 1,- Relay
%4 a334E ?B 03 XRI (04 XOR 02)

3!1 35F' 22 03BO' A32 ?UIWN ;EO 33 Pulse Y.- Relay
7210 362, 3 IF i 103 XOR 04)

727 3 64 CSA 2 03397' X3 PUL ;.0 94 Pule 2+ Relay-
724 335' ?3 01 XR: I 104 OR 2)BR
12 0359' C^2 033A' L52 ?ULN ;.:C 95 lzsen I- Relay~
726 136C' 73IT2 KNi (03 XOR OAHII727 036V' C220389' X3 YO ;Eo n3= Zero K Post..
732 037 ?a 01 XRI 4CH XOR 333)

733 0363' C22048' L32 Y1O ;EO 9D2 Zncero n Y P osii

I 134 2376' FB 03 XlI MHD XOR OBB)
735 0378' C2 0552' 132 z0 ;EO 9E3 Zero Z ?osi:4ion
736 0373' ?3 01 XI 033H XOR 3FH)



XACRO-18 3.36 PAGE 1-16
SEADUCT EXT SEQUENCER: SDE5R9.MAC 22 SEP 36

737 037D' C2 05B4' LBZ ZINC ;SO 9= increaent Y Position
733 0380' CO 2000 iR I1CPPC
739
740 0383' PULXP: SCAL R6, PULSE
741 0383' 68 86
742 0385' 0736'
743 0387' 18 DB 30Q ' Relay Driver 30Q = 1aH 20
744 0388' 08 D3 089 8 CYCLES = 200mSec.
745 0389' CO 0000' MER IxCPPC
746
747 038C' PULXN: SCAL R6, PULSE
748 038C' 68 86 +

749 038' 07B6'
750 0390' 19 DB 31Q
751 0391' 08 B SH
752 0392' CO 0000k LBR iNCPPC
753

754 0395' PULYP: SCAL R6, PULSE
755 0395' 6a 86 +
756 0397' 0736' +
757 D399' IA OB 3:Q
758 039A' 08 )B 08H
759 0393' Co 0300' 13R INCPPC i
760
71 239E' PULYI: SCAL R6, PULSE
756 039E' 68 86 +
763 03A0' 0786'
764 03A2' 1B B 33Q
i65 03A3' 08 32 08H
766 33A4' CO OOGO* 18R ixCPPC
767
768 03A7' PULZP: SCAL R6, PULSE
769 33A7' 68 86
770 03A9' 07B6'
771 33AB' : OB 34Q
'76 03AC' 08 DB 08H
713 23AD' CO 3000 t  LER INCPPC
774
'75 23B0' PULZN: SCAL R6, PULSE
776 380' 688 6
777 0332' 2736' +
778 03B4' :D DB 35Q
779 0385' 08 BE 08H
780 03B6' CO 0000' LBER INCPPC
7a1
782

I
I



1ACO i8 3.36 ?AGE :1

SEADUCT EX SEQUENCER: SDE5R9.MAC 22 57- 36

I3 3C 07 LuGkEB 4HSPC(ERT=8Hig 0B' FE 8F XRI 08FE
7?0 03BF' C2 0123' B XG ISO GOT B FNER O":*7

19 03c2' TO68 LDI PPCCIT ;1st TIME TERU THE ?PC?
793 03C4' A7 ?LO GPAGE
7194 03C5' 07 LDN GPAGEI ?5 3j3C6 3A TV' 3B7 XON 1 I OT; GO ?c x:1

97 ;E.LSE:1798 03CS' Fa893 XOO: LDI XPOS ;CHECK CURRENT I POSIT:ON
799 03CA, A7 PLO GPAGE
i00 03CBI 07 LDN GPkGE

01 3CC 2Z DEC ASTI STORE CURRENT VAIUE Or" X ?OS. ON ASTII 32 '3CD' FA OF ANI OF! 1O7 USED 3UT THE ASTI GETS iNCREV.SN'ED

834 33DO' PA 08 ANi 38! ;CRECI ZERO POSITION BIT (MSB OF L0O 33E
a05 3302' CA 061E' i3lz POSXTO IGRORE AND 71XI" :" ZERO ?OS!:0N 31I7z
806
307 02D5' E2 SEX STACK SET UP INITIAL PARANETERS
asO SCAL R6, POSO
309 03D6' 68366

10 23D8' 0637'

3:2 03DA' 32 SEX STACK ; ULSE X- RELAY to star,
S3 SCAL R6, PUISE ; :he tmaerse
314 03DB' 688a6 +I 15 :3D0' 0736' +
0:-6 030!' 19 OB 31Q X1 - Relay

1? 3EV0' 4 DB 4! 230 iSec. Pul'se

31i9 j3E1' C0Oi02:' IIR ?OSXTI Z XIT TEE ROUTINE
820

I :2 03E41 .7i NON: SEX IMTPC ;READ X POSITION OPTO IN"ERRUPTES
323 03E5' 61 OUT GROUP ;GROUP n0

-824 0316' 00 DB 00
325 0317' ?833 L01 XPOS

-826 03E9' A7 ?LO GPkGE
827 03EA' E7 SEX GAGE
828 0311' 6B INP I ;INPUT K POSITION



IACRO-18 3.36 PAGE '-13
SEADUCT EXT SEQUENCER: SDE5R9.XAC 22 SE? 36

329 33EC1 FA 38 ANI 08H ;CHECK X ZERO ?OStI.ON 3::
830 03EE' CA 0410' LBNZ XOOK ;IF AT ZERO POSITION, GO TO XOOK
331 ;"7 NOT:
832 33F1' F8 19 LDI CYCLES INCREMENT PPC COUNT ONCE PER SEC.
333 03F3' A7 PLO GPAGE AT CYCLES= 01
834 03F4' 07 LDN GPAGE
335 03F5' FB 01 KRI 01
336 03F7' CA 0622' LENZ POSXTI EXIT IF CYCLES NOT 01
837 03FA' F 68 DI ?PCCNT : NC ?PCCNT
838 03FC' A7 PLO GPAGE
839 a3Y3' 7 l GPAGE
840 03FE' FC 01 ADI 01
841 0400' 57 STR GPAGE
042 0441' FE 78 XRI (TIME01 2); IF PPC COUNT NOT = (TIMEO1 21 .LY.17
843 0403' CA 0622' LBNZ POSXTI :HEN EXIT
844
845
846 0406' E2 XOERR: SEX STACK ;PULSE X- RELAY TO STOP TRAVERSE
347 SCIL R6, PULSE
848 0407' 68 86
849 0409' 07B6'
350 040B' 19 03 31Q
851 340C' 28 )3 43

852 040D' CO 0625' LBR ?OSERR ;GO TO POSITION ERROR ROuTINE
353
354
855 1410' E2 XOOK: SEX STACK ;PULSE X- RELAY TO STOP TRAVERSE
856 SCAL R6, PULSE
a57 41i' 6836
35.8 343' 0716' +
359 0415' 19 DB 31Q
860 0416' 08 DB 08H
861
862 0417' CO 0619' LBR POSOK
363

364
865
866 ;I""*S ICREMENT X POSITION: SEQUENCER CODE = E0 9B """

867
a6a 041k' F8 67 ZINC: LDI SEQRAT ;CHECK TO SEE IF WE ARE SENDING 'HE
869 041C' A? PLO GPAGE ; ACOUSTIC ERROR MESSAGE GENERATED
870 041D' 07 LD GPAGE ; BY THIS PPC (SEQRAT = SFH)
871 041 ' F 8 xi O1FH
872 0420' C2 0123' LBZ PINGRX ; IF SO, GO TO THE PINGER ROUTINE
873
874 0423' F 68 LDI PPCC' :1st TIME THRU THE ?PC ?

I



tI
!I ACRO-!18 3.36 ?AGE 1-19

I SZ DUCT EXT EQUE CER:SDESR9.MAC 12 SE? 36375 3425' A7 PLO GPAGE

E1 C76 C4^ 6' 07 LDN GPAGE

377 0427' CA 0446' LBNZ XINCN : IF NOT; GO TO XINCN

L I879 ;ELSE:

o80 042A' F8 93 X:NC3: LDI XPOS ; CHECK CURRENT POSITION
881 042C' A7 PLO GPAGE
882 042D' 07 LDN GPAGE
83 042E' 2E DEC ASTI
884 042F' FA 07 ANI 07 MASK OUT UNUSED HI NIBBLE AND ZERO iRESET> HIT
85 0431' 5E STR ASTK ; STORE ON SEQUENCER ASTI
886 0432' FF 07 SMI 07
887 0434' C3 061E' LBDF POSXT2 ; IGNORE AND EXIT IF POSI-TIN }= 7
gs
S89 0437' E2 SEX STACK ; SET UP INITIAL PARAMETERS
390 SCAL R6, POS0
891 0438' 68 36 +
392 043A' 0637' +
893
394 343C' Z2 SEX STACK PULSE X+ RELAY to start
895 SCAL R6, PULSE ; :he traverse
396 043D' 68 S6
37 0437' 07B6'
398 0441' !S DB 30Q ; 30Q = X, Relay
899 0442' 04 Da 04H ; 100 iSec. Pulse
?00
901 0443' CO 0622' BR POSXT1 ; EXIT THE ROUTINE
3029~~03 :" T

904 3446' El XINCN: SEX INTPC ;READ X ?OSITION OPTO INTERRUPTERS
105 0447, 61 OUT GROUP !GRC*P 30
906 0448' 00 DB 30
907 0449' PS 93 LDI XPOS
908 044B' A7 PLO GPAGE
909 344c, E7 SEX GPAGE

i0 044D' 6 .7pA.E : XOSIO TXO911 044E' FA 07 ANt 07H ;4ask null bits "0" position bit

9.2 0450' Z2 SEX STACKI51i3 0451, 52 STR STACK

914 0452' OE LDN ASTK ;GET THE ORIGIONAL X VALUE 7OR TEE ASTI
915 0453' PC 01 ADI 01

i 916 0455' P3 OR ;iX POS) XOR (OLD POS , 1)
917 0456' C2 0478' LBZ XINCOK ;IP AT NEXT POSITION, GO TO XINCOK
918 ;IF NOT:
919 0459' P8 19 LDI CYCLES INCREMENT PPC COUNT ONCE PER SEC.
920 0453' A7 PLO GPAGE ; AT CYCLES= 01

I
I



XACRO-18 3.26 PAGE 1-20
SEADUCT EXT SEQUENCER: SDESR9.XAC 22 SEP a6

911 045C' 07 LUN GPAGE
921 45D' 73 22 XRI 01
923 045F' CA 0622, LBNZ POSXT! ; EXIT IF CYCLES NOT 01
924 0462' Fa 58 1DI PPCCNT ; INC ?PCCNT
925 0464' A7 PLO GPAGE
926 3465' 07 LDN GPAGE
927 466' PC 01 ADI 01
928 0468' 57 STR GPAGE
929 0469' FB 3C XRI TIME01 ; :F ?PC COUNT NOT TIME01 LIMIT
930 463' CA 0622' LBNZ ?OSXTI ; THEN EXIT
931
932
933 046E' E2 XI(CER: SEX STACK ;PULSE X+ RELAY TO STOP TRAVERSE
934 SCAL R6, PULSE

935 046F' 68 86
936 0471' 073W' +
937 0473' 18 DB 30Q
938 0474' 08 DB 08H
939 3475' CO 0625' LR POSERR
940

941 0473' E2 XINCOK: SEX STACI ;PULSE X+ RELAY ?0 STOP TRAVERSE

342 SCAL R6, PULSE
943 0479' 68 06

944 0473' 0736' +

945 047D' 18 DB 30Q
346 047E' 08 DB 38H
947 047F' CO 0619' IBR POSK
948
949
i50
95i ;ttS*II ZERO THE Y POSITION: SEQUENCER CODE =Z0 C th

952
953 0482' 28 67 Yo: LDI SEQRAT ;CHECK TO SEE IF WE ARE SENGDIN' E

954 0484' A7 ?LO GAGE ACOUSTIC IRROR MESSAGE 3ZINRATED

955 0485' 07 LDN GPAGE BY THIS PPC (SEQRAT = MI)

956 3486' FB 3F XRI 3OFH

957 3488' C2 3123' L3Z PINGRX IF SO, GO TO THE PINGER ROUT:NE

358
959 0483' TP 68 1DI PPCCNT ;Ist TIME THRU THE ?PC

960 :480' A7 PLO GPAGE

961 048E' 37 LUX GPAGE
962 048F' CA O4AD' LBNZ YON ; IF NOT; GO TO YINCN

963
964 ;ELSE:
965 0492' F8 94 YOO: LDI YZPOS CHECK CURRENT POSITION
966 0494' A7 PLO GPAGE



MACRO-:8 3.36 PAGE -

SEADUCT EXT STN. '7ER D!9..MAC SEP 2

?67 149;1 07 LDN GPAGE
368 3496' 2E DEC ASMIK STORE CURRENT VALUET OF Y ?OS. ON AMT1969 4497' FA 70 ANI MFH MOT USED 310" ?BE ASTI GETS NC?.EMENTED
970 3499' 5E STR ASTI !A'TR AND NUT HE DECREMENTED HE.)
971 MAIk TZ SBL ;CBECI '"ERO POSITION 31T MSB OF 31B BEI o1 i 0 1 ' 13DF POSXT2 IGNORE AND E7XIT I7 7ZRO POSTION0 BITz
973

-374 049V 32 SEX STICI SET UP INITIAL ?ARAMETERS
,i SCAL R6, P0501376 0491-1 i~ 36

977 04A1' 0637' +

378
979 W431 7.2 SEX STACI PULSE Y- RELAY to ar
983 SCAL R6, PULSE the traverse

-981 04W4 6a 86
*9821 M46, 0736'

983 04A8' 13 DB 33Q 33Q = Y- Relay
?84 04A9' 04 DB 04H :300 2Sec. Pulse
985UE:16' LBR POSXTl1 EXIT ?HE. ROUT::iE
987
388
989 3j4Af' Si YIN: SEX INTPC :READ YZ POSITI ON 0?TO :NERRUPTERS
Ho8 04AE' 61 O!UT GROUP ;,.ROUP? 3

392 3438' ?a 94 LDI YZPOSI993 3432' A7 PLO GPAGE
994 :3 E PG
995 3434 ; .I? !Z ;NU ZSTO1 36 0435' - SHL ;OEYZR O17O : !iN3.
?97 0436, C3 10D, r4BDF YOOK ;IF AT ZERO POSITION, GO0:0 YOOK

3999 04B9' Fa 19 MD CYCLES :NCREMENT ?PC =37N ONCE. PER El
I^30 3403' A7 ?LO OPAGE AT ^IYCLES: 3
231: MI43C, : LON GPAGE
.032 043D, 73 31 XR1 31
1003 043V' CA 3622' L3BNZ ?OSX*4 EXIT I.F CYCLES SoTlI
1004 ;4C2' :8 68 ZIPCT::c ?c=:7

1005 34:4' A7 PLO GPAGEI :36 3405' 37 L.DN GPAGE
1007 3406' 7C 31 AD: 31
*20& 04Ca' 57 STR GPAGE
1809 34C9' FB 30 XRI TIME01 IF ?PC COUNT NOT :TIME0l LIMIT
1010 04CBI CA 0622' L3NZ ?OSXT1 7-IN EXIT

1012



!EADjc"T sxZ SEQUENCER: 5HDESR9.vAC 242 SE? 36

3 1 4CE' 412 YOER: SE.X STACR ;PULSE Y- RELAY TO 57OP "RAVERSE
:0:4 SIAL R6, ?ULSE

10:5 04CF' 6a836
I~lE 421' 3736'

1017 00D3' 13 DB 33Q
: )8 4D4' 08 D ~

i019 0405' Co D625' LEN POSEER ;GO TO POSITION ERROR ROUTINE

:322, 24281 'Mx3: SEX STICK ;PULSE Y- 3ELAY TO STOP TRAVERSE
:323 SCAL R6, PULSE

:,',4 3409' 38 36 +
:025 04DBI 0736'

S 22' 13 03 339
:227 42E' 38 D 38H

1129 04DF' 123 6:9' LEN PO50K
1020

1332
'33 tat 1 ICERNENT Y ?OSTION: SIZCR ODE :n 3D 2tz

,M53 3 4 2 1 1 61 Y.XC: Lo: SZQRAT ;CRECK TO SEE 7.F iE ARE S-IDnING :EE,
lt036 34Z41 All ?P1O GPAGE ACOUSTIC E.RROR MESSAGE GENERATED

:7 4 5 7 LDN GPAGE 3Y THIS ??C iSEQRAT =37--;
.233 04E6' FE 8F XRI 03FH
:.039 3453'l : 131 LBZ PINGRX :F So, GO TO TBE PNE OJIN

34H,' :8 63 :,1 PPCCVT ;:st TIME HU, 7~E PHC
:41 04ED A PLO GPAGE
:143 4455' 37 :Dy GPAGE

04 4EF' CA 0512' EZYCNIF NOT; GO TO YINCY

1043 ;ELSE:
.4 34F:' F8 94 Y:C: LIYS: HECK CURRENT POSITION
104a 34W4 A7 PLO GE
:249 14FS' 07 160GAG

5M, 2F6 2E DEC ASTI
.Z. 34?11 Ti SEN ;1OVE Y ?OSITO:.1 TO L31 Ni3BLE

1252 W4F8 F6 SHn
1053 04F9' SIR
1254 01FA, F6 SEN
:055 04F3' FA 07 AN! 07 I ASI OUT UNUSED 31 1IBBLE AND ZERO IRESE.T) 317
:056 04FD' SE STR ASTI STORE ON SEQUENCER ASTK
i4,57 4F' ?FF07 Smi 07
1058 0500' C3 3615' LEOF ?OSXT2 M GORE AND EXIT IF PDSITIDN )z I



:dACRC-:3 1.3i PAGE 1-23
SzADT T Z EMCR: SD75R9.MAC 22 SE? 36

10 0 503' E16 SEX STACK SET UP 5TA PRMTR
i 061 SCAL R6, ?050
:062 0504' 68 36+
1063 05.06' 0637' +I 1064
1065 0508' 2.2 SEX STACK PUSE Y- RELAY to start
'6066 SCAL R6, PULSE the traverse

:57359' i8 3i

1 3 500' 1A DB 32Q 32Q =Y+ Relay
18070 05OE' 24 DB 04H 100 2Sec. Pu.lseI 1071

:87: CDOF 02622' L33 POSXT1 EXIT TE ROUTIE

I 1074
IM1 2512' El Y7iNCI: SEX INTPC ;READ YZ POSIT1ION OMT !PR
i16 1512' 61 OUT GROUP ;GROUP 00
:077 :514' 22 DB 00
a7 2V51 FO 94 101 YZPOS

1219 :517' A7 PLO G?AGE
1262 8513' 7.7 SEX GPAGEI 0;C59' 6 :Np YZ ;"'PUT 7::?OS:":cN

028 !A, ;6 SHR ;MOVE Y POSITON 70 LOV NI3BLE
2183 0513' 76 SBR
10841 051C' -6 SHR
1035 35110' PG SHR
O86 051V' TA 07 ANI 07H ;,Xask null bits 2~position bit

127 3520' 52 STR STACK

1088 852 E2SEX STACK
:009 252' E1 LDON AST ;,"ET TEE ORIG72NAL Y 7ALUE. FOR liET kSTR
1090 0523' FC 21 ADI 21
1091 2525' 73 %OR ;(Y ?0S) XCR OLD ?O0+5 1
1092 0526' C2 0540' LIM YINCOK :I7 AT NEXT ?OSIT2XN, GO TO YINCOVK

:093 ::T NOT:
1094 0529' 73 19 L: CYCLES INCREMENT ??C CUNT ONCE 77.R SEC.
1095 023' V7 ?PLO GPhG9 AT CYCLES= 81
1096 05C'2V I7 ON GPAGE
10971 2520' FE 21 XRI 81
10298 052F, CA 2622' LaxO POSX"1 EXIT IF CYCLES NOT 21
1099 0532' MS 68 !01 PPCCIT I:;C ?PCCST

00 0534' A7 PLO GPAGEI 101 0535' 07 I GPAGE
1102 0536' ?C 21 ADl 01
1103 2538' 57 STI GPAGE
118V4 0539' ?B 3C XRI TIME01 IF ?PC COUNT NOT TME0 LIMIT



MAC3O-iS 3.36 PAGE 1-24
STAflCT EXT SEQUENCER: SDE5R9.MAC 22 SS? 36

.5 3533' CA 3622' Blz ?OSxT1 'HEN EXIT

1:3

i:38  353E'1 E2 Y21CER: SEX STACK ;?ULSE Y+ RELAY TO STOP TRAVERSE

.109 SCAL R6, PULSE

12 053F' 68 36i
.1: 0541' 0736' +

12 0543' lA 28 32Q

.7.14 0545' CO 0625' LBR POSERR

1116 054a' i2 YINCOX: SEX STACK ;PULSE Y-o RELAY TO STOP? TRAVERSE"

11117SCAL R6, PULSE
1113 3549' 68 36

:1M9 05JB' 0736't
,ilia 054D' 3A2 2

:11 05WE 28 03 08H

1: 22 054F' CO 2 619' 13R POSOK

226 'l~l ZERO TIE 1. ?OSITIIN: SEQUENCER :CDT. 7.0 ;735 t

28 2552' 78 67 'a: 121L SECRAT :CIECK T O SEE IF iE ARE SENDNG 3

:1:3 2554' A7 PL %IfAGE ACOUSTIC ERROR MESSAGE MZIEA-::

03 555' 37 LON GAGE B Y THIS ??C :SEQRAT = 7.4)

2. 556 737~I383H
1.32 v558' C23j123' BZ PiNGRX SC 5, "YO TO T E ?:NG7ER RC."::%"

'.33
234 05;3' :2 6a D: ?PPC CT :1st TIE THBR T H E 'P:

35 3550' A, PLC GPAGE

:136 055E' 07 LON GPAGE

17 55F' CA 357V' 1312 201 IF NOT; GO TO0 ZINCI

1140 G562' 78 94 Zoo: 121 YZOS CHECK CUJRREN;T ?OSIT'.CN

1141l 3564' ?7 LO GAGE

i14 V1565' 37 DN GPAGE

:143 n&S6 ZR TC ASM S7OR! C*,RRE3T OALUE 3 ?OSP. 3N S

0:4 567' FA 137 ANl 073 ;:;OT11 USED BUT MH ASTE 55:CRMSE

115 3569' S STR AMT LATER AND MUST BE DECREMENTED EZRE

116 056A, ?A 38 All 083 ;CHECK ZERO POSITION BIT (153 OF 10 \NI3BL1'
*147 'WMC CA01'?N OSXT2 IGNORE AND EXIT IF 1ERO POSITION 31: 2

:149 156F' E2 SEX STACK ;SE7 UP INMITIAL PARMETERS

1150 SCAL R6, ?OSO



I SEA~7 ~ ~'5R9.L?AGE .

:: '570' 63 86

1 :2 0572' E2 SE STCI ?ULSE Z- RELAY to start

:155SCAL R6, PULSS the traverse
:16 575' 68 861 157 357''1 0736'

.,5 1513 35Q 35Q = 2- lelay

j :~ 357k, 34 33 04U m Sec. ?lse

:1 573' '3 :612' J3R SOX X17 M3 ROUINE

O14 Z5~Zs: SEX OIIOPO ;RZAD YZa ?OS:::CS ?7 OP RUPT " F
:IIH 357F 1 6 OUT VIOUP GOU

..67 2581' R8 34 LDI YZOS
:168 0583' A7 ?LO GAGE
:i69 35a4' V7 SEX GPAGE

:2 5~' 6: "M YZ ::PUT~ YZ POSl:ION
AI I8 030 S CIEC o os::::0 3:

1:2 5ia IA :Wl3S ZOOK : A" IERO ;3S:::. , 0

:14 533 I R '19 12: 1 Y C :ZIS :NCREMENT ??C ON NC :171 3a7:.

::71. 0'58" A7 ?7' ;PAG"E ATYC:ESz 1:S:.16 ,);1 2 N ?AGa
:. i3W 73 ;1 XR! )I

::7 i ::5:1 :6 :2' iNz ;Csx:: :XIT IY:1ES NO:

:13 0534, Ts 6a C: ^.IT : ": ?CIU i 1596'1 A 7 ?LO MPGE
111 597, 37 IONOPGE

..a2 159a' "C 01 ADI 31I 113 MA 3 5 ") STI 0?AGE
Ii4 0193, F3 3c XRI 71ME31' 7: IP??:ONT, O :' 71 17V

:13i

1139 :A0, Z2 ::31: SEX STAcx ;PSE3-RLAY TO 5:0? :RVRS:I 1:3333L R6, M1S".
:5k SAI 683Si

::92 05AIII 3736'I .19 355' : 03 359
U194 05A6, 08 3B .11H

13 5 3517 ' -C 0 065 '11 OSERI ;GO :0 ".'s::101 ERROR 1OZ:263
1.96



.AO-3 3. 36 ?AGZ 1-26
SEA:UCT EXT SEQUEIC2R: SDES5R9.1Ac 22 SEP 336

::37
::38a 35A S2 ZOOK: SEX STACK ;?ULSE Z- RELAY TO STOP TRAVERSE

SCAL R6, ?ULSE
122 OAB' 68 86
:21 5AD' 0736+

.:02 5A!, :D :B 35Q
:20 3 2530' 38 )B OSH

125 25: :6: 1' !BR ?OSOK
:20 6
.207

:29" "INCREMENT Z ?OSITION: S7ZQUZ1CER CODE EQ3 -'l

05B4, F8 67 ZINC: LDI SEQRAT ;CHECK "10SEE F IE ARE SENDNG 7--
:2&12 35B6' A7 PLO GPAGE ACOUSTIC ERROR MESSAGE ENERA-
1213 02537' 27 LDN OJPAGE BY T.HIS ?PC iSEQRAT = i?1

024 53a' FB 8F XRI O8FH
-:5 '.3 2213 5 INGRX :F SO, GO TO THE ?INGZR RC*:::NE

12 53D, 73 68 i01 ?PCCNI ;:st -:ME 7HRU "HE P
058F, A7 ?IG GFAGE

:23 5CO' 37 iDl ;PAGE
ISCl' CA 05EOI IBNZ UINCI :F NCT: GO '0 :.:1N

:22.ELSE:
:.:3~ 15CV 73 34 Z:N1cO: LDI YZOS :BECK CURRENT ?OSI=::

:22 3C6' A7 ?LO GPAGE
.:^5 :5C?' 07 LzN G?AGE
:226 :;Cal ^E DEC ASTI

:2 5c9l :A 37 Axi 07 XASK OUT N3USED Hil i:331E AN-.:.,^7T:
:;28 35CB3 SE STR ASTI 57017. ON SEQUENCER AST1
:2^13 35CC' FF 37 SNI 07
:23 35CE, C] 061V' LBOF POSXT2 :GNORE AND UXIT IF POSITION ~

:22 ~ n 2SEX ST~ACK SZ '. 'N7AL ?ARAMETERS
:23SCAL 116, POSO

::34 21 68365
:&35 :5D4' l637'
"236
:237 '2506' 7.2 SEX STACK ILSE 2+ RELAY to start

:238SCAL R6, PULSE the traverse
:233 35117' 68 86
:240 25Y9 0736'
:211 15WB 1C 03 34Q 144 = Z Relay
i241^ MSCI .4 DB .14H :00 aiSec. Pulse



IACIO-13 3.36 ?AGE -

SEADUCT EXT SEQUENC7R: SOE5R9.!AC 12 SEP S6

::44 00D' C3 0622' LBR POSXTI EXIT THE ROUTINE

:27 Z0' E:lCI: SEX INT7pC ;RFAD YZ POSITION OPTO 2:-73RUPTflisI 248 05EIV 6i OUT GROUP ;GROUP 00
4249 05E2' 00 02800
i250 05E31 F8 94 LDI YZPOS
.251 057ES' A7 PLO GPAGE

1252 05H6' Z7 SEX GPAGE
1253 05E7 ' 6C INP YZ Z:?U POSITION
1254 05ES' :A 07 ANI 07a ;.Iask ul bits ': position i:I55 05EA, E2 SEX STACK
A25 05EE' 52 STE STACK
:4257 OEC' OE LDN ASTI ;G7E7 "HE ORIGIONAL I. VAL'UE FOR 'HE ASTK1

025 5OED' I C 01 ADl 01
:-9 05EF' ;3 XOR ;(Z ?OS) XOR 1OLD POS + 1)
.260 OSPO' C2 0612, LBZ ZINCOK ;IF AT NEXT POSITION, GO TO ZINCOK
'261 IF NOT:

1262 05?3' 78 i9 'WD CYCLES INCREMENT PPC COUNT CNCE :7 .4
:26 351 A7 PLO GPAGE AT CYC'ES= 01

:264 0.H61 37 ilON GPAGEI 265 05F7' 731 XRI 01
36 5F91 CA 216221 LBNZ POSXTI EXIT IF CYCLES No' :1

2:67 25PC' P0 63 01 ? PCNT INC PPCCNT
: 2 6 i E A5-, il PLO GPAGE
24169 35FF' 07 LDN OPAGE
27,3 36C0' 7C 11 ADI VI

271 202' 3 STR ; AGEI :72 0603'1 -3 43 XRI. TIME01 "0PD COUNT No" TII !:M:T

2d". 2635' CA :62:1 IMZ POSXT1 TMEN EXIT

1276 0608' E2 INCER: SEX STACK :PLSE It RELAY TO STOP TRAVERSE.
::17 SCAL 16, PULSE

127; 2609' 33366

157 303' )736'

123 160E' '8338

: 202 06C71 .1 006251 LBR POSERR

i284 0612' :.2 INCOK: SEX STACK ;PULSE "I RELAY TO STOP TRAVERSE
:235 SCAL R6, PULSE
1286 0613' 63 36
2137 3615' 2736't
:238 O6W, 1C DB 34Q



MACROK3i 3.36 ?AGE 1-23
SEADUCT EXT SEQUENCER: S:!ESR9 .MAC 2 2 SEP 36

:29 6ia 08 D3Ha
1:90
-29i 269 E OSOK: SEX STACK

1292 SCAL R6, POSI ;CLEAR PARAMETERS
:293 06iA' 68 36

L:1294 061C' 0650'
*29I
:-96 061E' lE. DOSXT2: 'NC ASTK ;CLEAR OLD ZPOS FROM ASTX
':97 361F' CO 20001 13R :NCPC ;GO 70 SET Pj FOR NEXT ?,C
i298

1300 0622' CO 0000* POSXT': LER DECPPC ;GO 7O DECREMENT PPC
'301

:33 0625' HR 80 POSERR: LDI ERROR ET O2IO ERRCOE N RO OD
1304 0627' A" PLO GPAGE
:305 068 7LDN GPIGE
:3- 0629' F9 30 ORI 80E ;POSITION ERROR =BIT 7
:307 1623' 57 STR GPAGE
1308
i309 16:0' 3: SEX STACK ; ̂:AR PARAMETERS

262D' 6836SCAL R6, POSl

:,:6 062F' 3650'+

3.4 3631' Fs :A L01 OAH ;OAD AOCK VITH ERROR CDE ~Stk ;osi::n 4s
35 633 SES7R ASTI not ch"anged; ;izger wil: clear and 4ncreent;

36 264' 23123 3R 28GR :SED PIGER XYZ ERROR

:313

13201*1SUBROU7INES 'i

:322 367LO3 ~0 DI XYZFLG SET XYZ FLAkG =AC FOR 'C31S SEQ;EN7CE
:3 0 639' A7 PLO GPAGE (TURNS ON OP70 !XTERRUPTER ?iR)

:.,64 163h, FO Ac i02 GACH
:325 063C' 57 STR GAGE

:37 33' F8 30 !DI ERROR SET ERROR WORD IS3
:32 536F' A7 -10 GIGE

:329 0640' 07 LDN GPAGE
:4-30 0641' ?A 7F ANI 7FH
133. 0643' 57 STR GPAGE
1332
1333 0644' 78 68 LD2 PPCCIT SET ?PCCNT TO0 01
:334 5646' A7 PLO VOPAGE
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MACRO-is 3.36 ?AGE 1-29
SEACTXT SEQUENCER: SDER9.NAC 22 SEP 16

1335 3647' F i LD: 21
.336 0649' 57 STR GPAGE

~13 37
i33S 364A' 27 DEC GPAGE SET SEQRAT TO RUN EVERY CYCLE

1339 064B' 7 :0 LDI 1of (EVERY 25 zSEC.j

1340 364D' 57 STR GPAGE
1341

1342 SRET R6 :RETURN FORM SUBROIU:NE
I 343 064E' 6a 96

1345

1346 0650' FB 68 POSI: LDI PPCCNT ;CLEAR ?PC COUNT
1347 0652' A7 PLO GPAGE
1340 3653' F8 30 LDI 00
i,49 0655' 57 STR GPAGE

I1350
1351 0656' 27 DEC GPAGE ;CLEAR SEQUENCER RATE
1352 0657' 57 STR GPAGEI 1353

'.354 :658' F 34 LDI XYZFLG ;RESET XYZ FLAG = 30
0355 365A' A7 PLO GPAGE

1356 065B' FS 30 LDi 30
1357 065D' 57 STR GPAGE

1359 SRET R6 ;RETURN FROM SUBROUTINE3.360 065E' 68 96
,361
13623 263

I365 ; a s Za, 3O An - SED:MENT AND WATER SAMPLE FUNCTICIktt,,S
13366 , where n =-:
i367
.368 3660' :2 SAMIX: SEX STACK ;EO AO-A3
1369 166' IC LDN ?PC
1370 0662' FA 03 ANI 03 ;MASK FOR LAST 37T S
1371 3664' C2 3000' LBZ INCPPC 30 Al = DOES NOTHING
.372 0667' FB 21 XRI 01
I373 3669' 32 76' 3Z SEDII '0 Al : ST:. ' :NSERT
1374 066B' FB 23 XRI (01 XOR 02)
1375 0660' 32 7F' 3Z SED1R E0 A2 = SED. I RETRACT
1376 066F' F3 01 XRI (02 XOR 03)
1377 2671' 32 38' SEDlU E0 A3 = SED. I UNLATCH 6 i2C SAMPLE

1378 0673' CO 0000' LBR INCPPC
.379

I1380

I
I



MACRO-18 3.36 PAGE 1-30
SEADUCT EXT SEQUENCER: SDE5R9.MAC 22 SEP 86

1381 3676' SEDII: SCAL R6, PULSE ;PULSE SED•. :NSERT RELAY
i382 0676' 68 86 +

:383 0678' 0736' +

.384 067A' 06 Di 06Q Conn. 2 - Pin 3

1385 0678' 08 DB 8; Relay Pod 2
.386 067C' CO 0000' LBR tMCPPC

1387
.388 067F' SEDI: SCAL R6, PULSE ;PULSE SED.I RETRACT RELAY

1389 067F' 68 6 +
1390 0681' 0736' +
1 091 683' 07 DE 07Q Conn. 2 - Pin 7

1392 0684' 08 Di 083 ; Relay Pod 2
1393 0685' CO 0000' LBR INCPPC
1394
1395 0688' SEDIU: SCAL R6, PULSE ;PULSE SED.I UNLATCH, 320 SAMPLE i RELAY
i396 0688' 68 86 +

1397 068A' 0736' +
1398 068C' 08 DB 1OQ Conn. 2 - Pin 6
1399 068D' 08 DB 08H Relay Pod 2
,400 368E' CO 3000' 13R :CPPC
1401

:403

.404 0691' E2 SAM2X: SEX STACK ;SO k4-k7
1405 0692' OC LDN PPC

.406 0693' FA 3 ANI 03 ;MASK FOR LAST 2 BITS

.437 3695 C2 0000' LBZ INCPPC 50 A4 = DOES NOTHING

.408 3698' F 01 XRI 01
i409 069A' 32 A9' 3Z SED21 EO A5 = SED. 2 :NSERT
.410 0 69C' F3 3 XRI (01 XOR 02)

.11 069E' C2 0632' LBZ SED2R ; 8 A6 = SED. 2 RETRACT

.412 06i1' FB 01 XRI 02 XOR 03)

1413 06A3' C2 0688' LBZ SED2U ; 0 A7 = SED. 2 UNLATC
'414 06A6' C o000' LBR INCPPC
.415

:416
.417 06A9' SED21: SCAL R6, PULSE ;PULSE SED.2 INSERT RELAY

.413 36A9' 68 i6

.419 06A8' 0736'

.420 36A 09 3 ilQ Conn. 2 - Pin 5

142i 36AE' 08 DB 081 Relay Pod 2
.422 06AF' CO 0000' LBR INCPC

.423
1424 0682' SED2R: SCAL R6, PULSE ;PULSE SED.2 RETRACT RELAY
i425 0682' 68 86 +

1426 384' 0786' j

I -

T



IIACRO-18 3.36 PAGE 1-31
57EADUJCT ZIT SEgUEXCER: SDE59.1AC 224 SEP 86

1 06B6' Ok D3 14 Conn. 2 - Pin 4
W n. a DB 08H Relay Pod 2

14;9 0638' CO 000D' L38 INcPPC

31 SED2U: SCAL R6, PULSE ;?PULSE SED.2 '3LATC3, H20 SAMPLE 2 REL!AYi142 063a' 68836+
1433 0630, 0756' +
1434 06Bp' O DB 13Q :ODD. 2 - Pin 3
1435 5scol is Da 8 Relay ?od 2
:436 06cl, CO 00001 138 ICF!C
1431

F t44 ;att 5 Aa-AB HYDRAULIC, SUCT:ON ?U'9S AND VlI PORT CIZXN

1441'
1442
1443 06C4' E2 PUMIPX: SEX STACK

k 3ANI 03 ;MASK FOR LOW 2 BITS

1446 06C8' C2 36ZD a3z YDRU E0 A8 z YDRAUL:: pump

1W 2~ 6CBI ?1 01 XlI 01
1448 06CD' C2 06E6' L3Z SPAREi 30 A9 SPARE 41
1449 06B01 :3 XR! [01 XOR 2
:450 026D2' C2 06SF' L3Z SUCT ED Ah SUCTION PM
1451 0605' 7B 0i XRI (02 XOR 03)
1452 06D7' C2 06F81 :3Z CLEAN 7-0 AB = LEAN 'flEW ?CRT
1 453 06fLA' CO 0000' JYRU : z;:PC

1455 06DD HYDU: SAL R, PUSE SYDRAULIC PUFP11456 ^IEDD' 68 a6+
:457 060?' 01B6'
1458 06E1' 15 OB 36Q Cn.6 ?i: Pin
' 4;9 0652 0% 03 38a Relay Pod 6
1460 06E3' CO 000'JI lc?C
.461
1462 026, SPAREl: SCAL R6, PULSE :sP-kR7 t:
1463 31656 68 86
:464 o658' o736'

145 6EA' :o1n 6R43 466 0658' 01 )B 355 Relay Pod 6'
:467 06EC, cl aoook 158R !NC??C
1468I 46 6S'SUwCT: SCAL R6, PULSE ;SUCTION ?1U1P

140 06EF' 68 a6
1471 36Fl' 07B6'+3:472 06F3' 16 DB 26Q :ODD. 4-?iz 4



XACRO-iS 3.36 PAGE 1-32
SEADUCT XT SEQUENCER: SDESR9.XAC 22 SEP 36

1473 06i4' 08 )a 08H ; Relay Pod 4
1474 06F5' Co 0000, LR I1CPPC
1475
1476 06F8' CLEAN: SCAL R6, PULSE ;CEAN VIEW PORT
1477 06FBI 68 86 +
i47S 06FA' 07B6' +
1479 06FC' 17 DB 27Q ; Conn. 4 -Pin 3
1480 06FD' 08 D3 08; Relay Pod 4
1481 36FE' :O J000, M ixCPPc
1482;

14a3
1484 ;t**1i* 7O AC-AF - Flume Insert and Withdraw; Recirculate Puaps i'"'"''

1485
1486 0701' E2 FLUNK: SEX STACK
:487 0702' OC LD PPC
1488 0703' FA 03 ANI 03 ;4AS1 FOR LOW 2 31IS
1489 0705' C2 0711 LBZ ISSRT ; E0 AC = insert Flume
:490 0708' FB 01 IRI 01
1491 070A' C2 071E' LBZ RETRAC ; EO AD = Retract Flume

74: 73D' F3 03 IRI (01 XOR 02)
1493 070V C2 0727' LBZ PUMPRI • E0 AE z Recirculace Pump #1
:434 ; XRi 02 XOR 03) ; .'''' 10 AF DISABLED *
1435 ; BZ PUMPR2 Z0 AF = Recircuiate Pump !2
1496 M712' CO 0000' LBR iNCPPC
:497
1498 3715' :NSRT: SCAL R6, PULSE :1nsert Flume
:439 0715' 68 86

151 3719' 12 DB 22Q ; Conn. 4 - :in 8
I52 071A' 08 3 08H ; Relay Pod 4
1503 3713' CO 3000 R INCPC
1.504

1505 0713' RETRAC: SCAL R6, PULSE ;Retract Flume
1506 0711' 68 86 +
:507 1720' 0736'
1508 0722' 13 DE 21Q Conn. 4 - Pin 7
1509 0723' 08 DB 08H Relay Pod 4
1513 0724' CO 0000' hR ICPPC
:11i

1512 0727' PUMPRi: SCAL R6, PULSE ;REC7RCULAT ?TUMP 41
:513 2727' 68 86
1514 0729' 0716'
1515 072B' I DB 37Q ; Conn. 6 -Pin 7
1516 072C' 08 D3 08 ; Relay Pod 6
1511 072D' CO 0000' LBR :NCPPC
1518

1



I
I

i ACRO-I0 3.36 ?AGE 1-33
SEADUCT E.T SEQUENCER: SDE5R9.XAC 22 SE? S6

1519 ;?:UMR2: SCAL R6, PULSE ;RECURCULATE PUMP t21 1 DI;40 Conn. 6 - Pin 6
i521 o s 283 ; ela Pod ? ,1522 ; LBR IxCPPC
1523
1525

;.5 
TO CO - TAIE A PICTURE ** "*"'k'*-***---...,I 152I

I 3528 2730' DC FLASHX: LDN ?PC ;DECODE PPC
1529 0731' FA 03 kNI 03
1530 0733' CA 0000, LBNZ IlCPPC ;RETURN :? NOT CO:5311532 0736' El SEX I3TPC

I 1533 0737' 61 OUT GROUP ; SELECT I/0 GROUP 0
1534 0738' 00 Di 00
1535
1536 0739' 66 OUT CAMERA ; /0 6
1537 073V 00 DB 00 NULL DATA
1538
1539 0733' P8 68 LDI CANCNT ;INCREMENT CAMERA FRAME COUNTER1 1540 073D' A7 LO GAGE
1541 073E' 07 LD0N GPAGE
'542 073F' FC 21 lDi Gli
i543 0741' 57 STR GAGE
1544
1545 0742' CO 0000i LBR INCPPC
1546

i547
1548
i543 ;""T""""" EO DO - RESET :HE LDV **t* *t* i*- t-1* fit,,Z
1550
1551 0745' 0C RLDVI: LDN ?PC ;DECODE PPC1552 0746' FA 33 all 03
1553 0748' CA 00001 LBIZ INCPPC :ETURX IF NOT DO

I1554 055 741' El SEX INTPC ;SELECT :/0 GROUP 0
1556 074C' 6" OUT GROUP
1557s57 M74' 00 Da300

1559 3745' 65 OUT LDVRST ;RESET LDV I/O 51i1560 074V' 00 DB 00 N ULL DATA
1561

1562
1563 0750' CO 0000* LB IxCPPC3 1564

I
I



mawEO-18 3.36 PAGE 1-34
SEAD CT EXT SEQUENCER: SDESR9.IkC 22 SEP &6

1565
1566

1567 ;*=*t***EQ Pn a aa - SEQUENCER 3RANC2 ON SWITCH :::::::::
156B i* n 0 0-3, aaaa = Branch address
1569 i"*** FQ = Bottoi Stitch, F1 = Flue insertion Switches,
1570 ; *ta*F2 = Fluse Retracted Switch, F3 = IGNORED (Spare)
'571
1572 ittit SWSTAT = Bot _ ___ InsO 11 ins4 Ins3 ins2
2573

1574
1575 0753' F8 82 IFSWX: LDI SWSTAT ;F SWITC3 n FUNCTIONS
1576 0755' A7 PLO OPAGE LOAD SWITCH STATUS
1577 0756' OC Los ?PC
1578 0751' ?A 01 Al 03 ;DO: IF PPC
1579 0153' C2 076C' LBZ IFBOT EC FO, GO TO BOTTOM SW. ROUTINE
1530 075C' FB 01 ERl 01
1531 075E' C2 0774' LBI ITIRS EO Fl, GO TO FLUME INSERTION SW ROUTINE
1582 0761' 1303 XRI (01 XOR 02)
1583 0763' C2 077F' LZO IlETE EQ F2, GO TO FLUME RETRACTED Si RGUTMIE ':nsJi

1585 0766' iC IFSVXT: INC ?PC OTHERWISE, EXIT
1586 0767' IC INC ??C
1587 0768' !C INC ?PC
1588 0769' ca0000* LBR SAVPC

1590 376C' 07 IF3OT: LDN GPAGE IF 3OTTON SW, JUMP TO AAAA
1531 0760' FE SHL ELSE, EXIT
:592 376E' C3 0766' LBNF IFSWX'
i553 0171' CO Hooka J3R JUMP
1534

1595 3774' 07 IFINS: LDS GPAGE IF ALL 4 7NSERTIOK SWiTCHES, JUMF 7O AAAA
1596 0775' FP OF All m7 ELSE, EXIT
1537 0777' FB 37 XXI OE
1598 0779' C2 00001 LBZ JUMP
1595 077C' CO 0766' LBR IFSWXT

1601 077F' 07 IFRETR: IDl GPAGE ; iF 7LUME IS RETRACTED, JUMP TO AAAA
1602 0780' FA 10 All M0
1603 3732' C2 0766' LaZ ISVXT
1604 0785' e00000 LBE JUMP
1605

1606
1607
1608 ; *tat EQ Fn aaaa - SEQUENCER BRANCH ON ACOUSTIC SIGNAL ,,** Zt*"""*
1609 ittt n 9-B, aaaa Branch address

1610 ?a*"it 13: Siq, A, F9 : Sig. B, F1 z Sig. C, 13: IGNORED '"t



I
I

1ACRO-1i 3.36 ?AGE 1-35
EAD'JCT EXT SEQUENC; SDESRS.XAC 22 S a 06

i612 ACSTAT Siq.C Sig.3 Si;.A zl"l

1613
1614
16i5 0788' F 81 IFACUX: LDI ACSTAT
1616 078A' A7 PLO GPAGE
:K17 0780' OC LOS PPC
1618 078C' FA 23 ANI 03
1619 01a" C2 DIA1' LBZ IPACA ;E0 P0
1620 0791' 73 01 XRI 01
1621 0793' C2 07A6' LBZ IFACB ;EO F9
1622 0796' FB 03 X11 01 XOR 02)
1623 0798' C2 07AB' LBZ iFACC ;E0 FA
1624

1625 0793' IC iFACXT: INC PPC ;IF NO SIGNAL, CONTINUE W/O JUMP
1626 079C' IC INC HC
1627 079D' IC INC ?PC
1628 079' CO 0000* LBR SAVPPC

I ~ 1629
1630 07AI' 07 ,FACA: LOS GPAGE ;1F SIGNAL A
1631 07k2' TA 01, ANI 01

1632 07A4' 30 30' 3R IFAC?
1.633
1634 07A6' 07 IPACB: LON GPAGE SIGNAL 3
.6.5 37A7' PA 02 ANI 02
1636 07A9' 30 30' 3R IPAC?
1637
1630 O7AB' 07 :PACC: !DN GPAGE ;IF SIGNAL
1639 C7AC' FA 34 ANI 04
1640 07A3' 33 31' 3R :FAC?
1641
1642 0730' CA 0000 IAC?: LBNZ JUMP ;J'JMP TO aaaa IF SIGNAL
1643 0733' CO 0793' LBR IFACXT ;IF NOT, GO TO NEXT PC

1644
1645

1646
1647 **'*S 1 200 nSBC. RELAY PULSE SUBROUTINE K*T,*, * ,*tk i
1640

1649 0736' 78 42 PULSE: LDI PULNUM
1650 0738' A7 PLO GPAGE
1651 0739' 46 LDA LIST ;Get Relay Driver I from LIST
1652 07BA' 7 SEX GPAGE
1653 07BB' 73 OTXD ;Store Relay Driver # at GPAGE PULNUM
1654 073C' 46 IDA LIST ;Get Pulse time from LIST itime 25mSec X LIST)

1655 073D' 73 STXD ;Set Pulse time counter
1656 07BE' Ps AC LDI OACH

I .-

I



MACRO-13 3.36 PAGE 1-36
SEADUCT EXT SEQUENCER: SDESR9.MAC 22 SEP 36

1657 7C0' 57 STR GMAGE ;Set Pulse Flag = AC (active}
:658 07Ci E2 SEX STACK
1659 SRET R6 ;Return fro2 this routine
1660 37C2' 6896 +
1661
i662
1663
1664 "aa""*"""'* END OF EXTENDED SEQUENCER FUNCTIONS *"'""'"""'"'
1665
i666 aaaaaaaaat~tat~aaaattttasaatasaaaktaat&attaaaattiastataaatt

.667
1668 END



MACRO-18 3.26 PAE S
SBADDCT EX'T SEQUENCER: 3DE5R13.14C 042 SZP 36

XaCR
3c: 3xi CALL CID ^:,I AUC DADC DADD
DADI OBNZ 3SAV DSBI DSm DSXB DSMI DTC
ETQ -.X: GEC IDLE InC ?OP ?PAGE PUSH
RLDI RLXA INX ISXD SCAL SCXM1 SCM2 SM1

SPK2 SRET slim STPC TCAL 7RET KID XIE

SYMBOLS:
ICS0.1 0081I D51 391 DL 001195L ~2 kDFLG 0050
ADG28 008D ADGL4 003E ADHIS 0003 ADLO4 0002
ADON 0030- ADRH8 008F ADRL4 0090 ADTOH8 00A7
kDTOL4 OWOA O AT1H 0095 kD71L4 0096 ADT2H8 0097IALTOL4 0098 ADT38 0099 AD73L4 009A ADT4H8 0093
ADT4L4 009C ADMT5H8 009D ADT5L4 009E ADT6H8 009F
ID76L4 00 ADT7HS 00A1 XDT7L4 130A2 IDT&H8 0003
ADTSL4 00A4 ADT9H8 0015 ADT9L4 0OA6 ARi 00cC

BATT 0100' BA77i 01141 3ak"M2 0118, BATT3 01:C'
BiTrly 0010' .ATSY oOSc BATUP oo 00 3 ATTIT 31:1'
3LT 0000 3R2CNT 0070 BUT9 0020 BUFFER 5300

1053 o; CAMCHT 0000 CAX'ERA 005 C:EAN 06F8'
clPASS 002 CIPSS C1054 C"T~ 0003 CHTRL; 0005
C.TRLJ :307 CRCI 0006 CRC:0 0007 CICRAM 0005
CTAHI 006C C'i'LO 006D C7AVHI 006E CTAVLO 006FITEHI 3070 CTBLO 3071 CIBYHI 072 C IVIA 0073
,.CHI 0074 "C:L 0075 CTCVHI 3C76 CTCVLO 0077
6YCIT 0000 CYCLES 0019 )1 4012 M13 0011
MOO.0 3010 DATAi 0002 DAIA; 0004 DATAO 0006
oECPpc 06;J1 DNA 3000 "ON0 1E''0 FF ERROR 0080
ZTX 0003 EXPNUK 0007 EXTEO 0000' FLAGA 0069I LAGB 006h FL*AGCo 00GB FLASH OOCO' FLASEX 0730'
":UK OOAC' FLUNK 0701' FCRKTI 0012 GLOPG Q050
;? -000 GPAGE 1:7 GROUP 0001 - GRPSAV 300A
H1 U014 B10 0013 HALT 0006 HDG 0085
HDGEXP 13SF H-D0FLG 0083 HOG1N 02AL, HDGWR 0005
IOVAL 0020 2ZAING 0034 HL17CH 0003 HSHIFT 0004
HnfRD 36W0 HZ 3020 :FAC? 0730' IFACA 0711'
:FkCS 07KG' :?ACC 07kB' if"ACU 0078' IFACUX 078a'
:FACXT 0793' !FBOT 076V' !11 0774' 17RETI 077!'
:FS'i 0DOW 1751! 0753' IPSVXT 0766' IS'CPPC 07511
INSRT 8715' IXTCRL ?840 11TKSK ?a00 :NTPC 0001
INTG 0078 INTOL F840 INTSTA 7800 NXTVEC F880
12Ck 0006 IOCL1 0084 IOCTEL 0005 IOLOC OOFE
IOSTAT 0005 jUMP 07311 L21UF 10CO LBVEST 0005
LIST, 0006 ml 0016 KID 0015 MEMORY 2007
NEMPTR 001E MUZ 0002 KUXPTR HOAD NULL 00K!
?C 0003 POSTAT 0083 PING 0037 PINGR 0024



MACRO-18 3.36 PAGE 5-1
SSIDUCT IXT SEQUEXCER: SMZSR.M.'A! B2 EP 06

PIXGRX 0123' PITCH 0089 ?LEVEL 0002 PNPS 0060'
PMPS0 0135' PKPSi OlAF' ?PPS2 01AE' PHPSPD 0006
?MPSX 0193' PKTCER 003k PNGAGN 0137' PNGCY1 0164'
?NGCY2 0:30' ?NGCY3 309' PNGCY4 0192' ?lGCY5 01512'
?NGXT1 016C' ?YGXT2 016F' PORTB 0007 P050 0637'
?asi 0650' POSER! 0625' P050K 0619' POSX 0342'
:OSXT1 1622' POSMT M~E' POSXY 0098' POSZ 009c,
?PC OOOC PPCCIT 0068 ??CHI 0060 PPCLO 0061
?ULCN! 0041 PULFLG 0040 PULNUN 0042 PULSE 17W6
?ULX3 038C' PULXP 0383' PULYX M3E' PULYP 0395'
PULZI 0330' PULZP 13W7 PUK? 00ka' PUMPi 0086
?UMP2 0087 PUMPRi 0727' PUMPX 06C4' R3Hl 0008
RELO 0009 RCCV 0221' RCIT 0326' RCXTX1 0333'
RCNTX2 0330' RCV 0223' RECFLG 0032 RELAYS 0007
RETRkC 071E' RLDY IODO' RLDVX 0745' IOLL O03K
ROT 0080' ROTO 02FD ROTOO 023k' ROTOER 0269'
ROTON 0254' ROTOOK 0273' ROTI 0316' ROTCO 0207'
ROT7COR 02D1' ROTlERR 02EB' ROTBO 0283' ROTE? ON8E'
ROTHDG 027D' R0THER 0230' ROTHN 02W7 ROTHOK 02C7'
ROTOK 0OF' ROTRTX 0233' ROTN 01AFD' ROTXT 32210'

ROTXT1 02Ea' ROTX'I2 0274' RSTK 0OOD RSTKHI 0062
RSMOD 0063 MITT 523F RTXPTR 0006 RTTY2 OOOF

SAKI 'Oka, SAMIX 0660' SkK2 OW,4 SAM2 hill.
'IV??' 03Ft SDLNOT 1029 S'01 0050' SDREQ 0003
SECI 0018 SECIO 0017 SEDII 0676' SEDIR 067V'
SEDlU 3688' SED2I 36k9' SED2R 0632' SED2U 0633'
SEQFAS 006i SEQRAT 2067 SZTCLR 0053' SPAREl 06W6
SSTPG 0052 STACK 0002 STATi 0003 STAT2 0005
STAT3 0007 STIEND 53DF STKPG 0053 SUCT O6EF'
swiICH 0002 SISTAT? 3082 SYSFLG 0003 SYSTEM 0007
71LERR OIFO' TILT 0070' TILTOK 01E3' TIMT GIRD'
::NEO1 003C TIME02 OOFO 7LEVEL 005k TLIMIT 0006
T!LG 0081 TROI 0040' TY2HI 007E TTY2LO 007F
UARTS 0006 X 0003 K3 03B9' ~OD 03CS'
KG!!!R 0406' XON 03E4' KOOK 0410' KINC NIXA
ZINCO 042k' XINCER 046.7' KINCK 0446' X:IC2.K 0473'
XPOS 0093 KY 0090' KYZFLG 0084 YO 0483'
TOO 3492' YCER WCE' TON 04AD' TOOK 1408'
yN IC 14E2' Y:XCo 04F21 YTICER 053E' YTICM a512'

TINCOK 0548' TI 0004 YZPOS 0094 Z 0094,
10 0552' ZOO 0562' ZOERR 05KG' LON 057E'
LOOK 05WA ZI3C 0534' LIMCOS N54 ICER 0608'
MICI 05EG' ZINCOK 0612'

3O FATAL ElROR(S)



ADGH8 44#

Mis1 441

ADGES 44#

ADRiS 14*IADLO4 44*
AD"M IM*
AMIN4 44#1ADTRS 44t
ADTOH8 4.3
kDTL4a 444
ADT1EO 44#IADT334 410

ADT3L4 ;4#IADT428 444
ATN4 44#
ADT4HS 44#
kD74L4, 44#
1076H8 4*

.k;T6IB 44t3AD '7 L4 44t
AMUB 44#
ALTEL4 44#
ArmSH 44
A.'8K4 44#

IARI 441
.ARI2O 44#

3ARFJG 44#
MlT 44# 2 : 50 3 :91 ?a '1 76 136 1: '3

~. 522 -.54 612 630 i62: 8303 s3 8 941 6

i,450 i0256 iMo :w4 -145 -^. ::13 1:57 !'IS :15
A51i 441

ASTLO v,#

IA7?LG 441
KINEFIG 44#
3ATI 44# : ~ 6
3AT2 441 200
BAT3 44* 204
BATT 75 183#3 3ATTI i3 96#



1A2 9i 200#
3ATT3 i93 24,01
3ATmly 15

3AT'TSY 44#
3ATTUP 44#
3APTXT 194 .98 202 200, 108$

BCi 28$

3R2CHT 44#
3UF9 44#
3 J, -:'-R 144$
n.MG 44# -4

CALL 2$
UCITC 44# :539
CAMERA ;4#9 13

28f
C! 28$

CLEAN 1452 1476#
Cmp~sS 44#

TS 44$# 1
:N'RZ 14

'lCHT 44$
:RCLO 44
ZRCRAM 44$
:7AHI 44#
Z.ALO 441

.TAVL3 44#

V'AVlC 44t$

CBVLO 44$
~C1 44$
CZ 44#

TLCVIO 44$

CYlS 44$ 2.36 ii82 332 Y:9 ?99 ::34 4 22

Di12 44$
DI23 44$

)ADD 28#
3DDl 28$

DATA, 44$



OATA2 4*
DA7A3 44#

EC 60, 272 616 13N2

L MCE 44#
OSAV 284

MmB 2a#

2T0 23#
ERROR 444 369 379 613 642 :303 1327

.TX 44*

MUM 44#

MTN8 68t 74 32 H8 33 38 103 *07 .

i27 '13: 135 139 143 147 151 15 5 9 1s67 :74

-1AGA 44#
TLAGB 44#

:LASH 15A*

FL3~X 48 i4864

GLG 44 44

3"AGE 1.4 216 21i 223 223 A1 23, 237 2.3 5

t6 20" 69 277 2719 282 .3i 2 3 3 .126 33 134 335

336 347 38 355 356 362 6 7 33 22:

383 395 396 433 44 .3 14431 469 4720 505 506I5:2 14 516 51 551 9 9 9 597 613 822 62

533 -48 643 644 646 649 651 653- 855 i62 66: 668'

i63 67: 673 ii3 i84 6H9 i94 i9 96 77

"94 7939 Zo2 i416 37 333 834 338 1039 i4: 5-69 7

i 75 M7 381 8.32 38 989 3 2 1 0 926 928 3 4

955 960 961 966 967, 993 994 1.000 :22:::25" :006: 3

:236 1127 :242 1042 :04i 12419 1219 1230 :C95 '1096 :12 .I U03 11*29 :3 0 ::31; 216 1141. :42 118a 1.69 17 16 :8

: :101 U 33 1212 12613 121 8 12^,19 1 624 1225 1:51 ^ 15 2 :2163 126 4

1268 1269 :1271 1304 132O5 1337 1323 1325 13263 1329 :331 :3-

13316 :338 1340 1347 1349 :351 '135 1355 1357 :1540 1544 1 15 4 3

1576 1590 1595 1601 161s 6 163 1 634 1638 1650 14652 15

O;Rcup 44* 134 234 823 905 990 :076 1,65 1248 1533 1556

GIPSAV 44#



"10 44#
ILT 44#

HDG 44# 438 468 550 595
IDGE'XP 44# 515
SDGFLG 44# 637 670
HDGIN 61* 466 548

DGPR 44#
HDGVAL 44#
HEADIG 44#
HLATCH 44
HS3!vT 44#
HYDRU 1446 i455#
Z 44#

IDLE 28#
I.AC? 1632 1636 1640 1642#
ACA 1619 1630#

IFACB 1621 :634#
ACC 1623 16331

TFACU 168#
IFACUX 168 15*

IFACXT 16259 1643
.BCT 1579 15909
IFN i581 1595$

M.RETR 1583 1603

:,SW 160*
Mix 160 15751#
IFSiXT 1585# 1592 1599 1603
:Nc??c 60# 208 288 324 331 337 344 411 613 738 i'5 5 2

759 766 773 780 1297 1371 1378 1386 :393 1400 1407 1414
1422 1429 1436 1453 1460 1467 1474 :48: :496 :503 :1 .. 1
1530 1545 i553 1563

I7SRT 1489 1498#
INTCRL 44#
TMSK 44#

:NTM c 441 71 :83 233 82 904 989 1075 1164 124i i532 1555
:NTPG 44# 44 44 44 44 44
INPoL 44
:ITSTA 44#
JTVEC 44#
::A 44#
:ZCL3 44#

OCM!L 44#

:410C 44#
IOSTAT 44#
JUMP 60# 1593 1598 1604 1642
j2BUF 44#
ICC 28#
DST 44# 1559

LIST 44# 1651 1654

I
r



m 41 44#

Ii0 44#
MEMORY 44*
nEMPTR 444
MUX 44#
XUXPTR 44#
IULL 44#PC 440

?DSTAT 44#
ING 44# 253 264 294 301 308

I ?KIGR 83#
P!,?i2GRX 33 215# 350 377 287 398 631 790 872 957 1139 1132

1215 1316
nPTCH 444 354
?LEVEL 44$
IMPS 104#
PMPSO 319 3.3
PMPSl 321 32a#
PMPS2 323 326#
?MPSPD 444

1MPSX 104 315#

?MTCRR 44#
?NGAGN 21a 233#
MNGCY1 240 264#
?NGCY2 242 291*
?NGCY3 244 2984
PXGCY4 246 305#
?NGCY5 250#
?IGXlI 248 262 272# 296 303 313
PNGXT2 26i 276#

m FORP 23*

GRTB 44#
?OSO 810 a92 977 1063 1152 1235 13221
PCS 1 1294 1312 1346#
?OSSRR 352 939 1019 1114 1135 1282 1303#
POSOK 862 947 1029 11:2 1205 12913
?OSX 120 124 128 :32 7!2#

?OSXTi 819 036 43 901 923 92o 96 -j03 0! 1072 198 1:15
i1161 1178 l15 1244 1266 1273 130#

?OSXT2 305 887 972 1058 1:47 1230 1296#

?CSXY 128#
POSZ 1321
??AGE 28#
?PC 44# 68 9 106 217 328 329 ;42 400 713 1369 1435

,1444 147 152 1551 1577 1585 1586 1587 117 1625 1626 1627
PFCC3T 44# M1 256 432 504 5189 648 i66 693 792 337 974

924 959 1004 ... ,;99 ::34 :179 :2:7 1267 1333 1346
PPCHI 44#
PPCLO 44#

I
!



?ILCIT 44#
PUL:FLG 44#
?ULIUK 44# :649 3 8. 12 79 16 '1
PULSE 416 424 456 486 495 539 37 8 74 79 76 76

770 777 815 849 858 897 936 M4 l82 i06 125 1268

111 1119 1157 .192 1201 1240 1279 1287 13a3 1L398 37 ::

1426 1033 1457 1464 an7 147a 1500 1507 151i4 i6491

MUIX 717 747#
PULXP 715 7401
?ULYl 721 7611
2ULYP 719 7541
PULZI 725 7751
PULZP 723 7681
PUMP 1441
PUM~i 44# 315
?UNP2 44#
PUNPRI 1493 15121
PUMP! N4 1443#
PUSH 2a#
RBRl 44#
RBLO 441
lccl 404 4221
RCUT 478 565 6U1
RCITX1 486 0191 7001
RUMTX 698 703
1cl 402 414#
.1 C " 444 99
REMAYS 44#
RETRIC 1491 15091
iLDI 21
RLDV 16
RLDVX 16 15511
RLIA 28#
111 28#
ROLL 441

ROTO0 451 534 637#
ROTHO 4381
IOTOER 4831
10O0E 435 4631
RCOK 472 491
10O11, 10 627 6631
MINDO 5959
IOTCOR 410 589#
ROTIRK 489 576 6181
R0110 5101
ROTS? 5211 601
IOTHDG 408 5041
1OTIER 5701



II
I

ROMH! 507 545# 592

ROTHOK 559 578#

RO'0K 498 584 6071
ROTRTN 406 432#

7OTX i12 116 394#

ROTXT 411 419 427
ROTXTI 460 480 542 567 616t

ROTXT2 446 525 58 612$

RSIK 44#
M3 KHi 44#

I ISTKLO 44#
RSTKTP 44#
ISXD 28*

RTIPTR 44#
IR7Y2 44#

SANI 136#
SAMIX 136 1368#

SmSAM2 140#
SAM2X 140 1424#
SAVPPC 60$ 158 1623

SCL 23$ 414 422 449 454 464 476 484 493 532 537 546

563 57 579 Eo8 625 740 747 754 761. 78 775 8B

313 347 956 390 895 334 342 975 9380 1014 ,123 .16i

1166 09 1117 1150 1155 i192 1-99 1233 1233 1277 1&35 i 292

1310 1331 1388 ins !411 1424 1 455 1462 1469 14761498

-505 i512
SCM 28#

SSCM2 238#
SIJLNGT 44#

S1301 99#

SZREQ 44#

SECI 44*
SECIO 441
SEDhi 1373 1381*
SEDIR 1375 1388M

SED1U 1377 1395#
5-D-i 1409 1417*
SEDR 1411 1424$

SED2U 1413 1431
SEQFAS 44$
SEMRAT 44 2 266 276 346 394 7B6 368 ?53 1035 112 1211

I SETCLR 60 90 95 1Lo

SPAREI :448 14621

SPKI I8#
m SPN2 281

SREST 28# 657 675 700 706 1342 1359 1659

SSTKPG 44# 44 44

STACK 44# 448 453 463 475 483 492 531 536 545 562 571

578 607 624 712 807 812 346 M55 9 394 911 9: 3

3 --
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333 941 374 973 13 1022 1060 1065 '187 1088 lI0 1116
1149 1154 183 1198 1232 1237 1255 1256 1276 1284 129: 1229
1363 1404 1443 1486 1658

STATI 44#
STAT2 44#
STAT3 44#
STKEND 44#
STIG 44# 44
STM 2M4
STPC 28#
SUCT 1450 :469#
SWITCH 44#
SWSTAT 44# 1575
SYSFLG 44#
SYSTEM 44#
TCAL 28#
TILEIR 358 360 365 367 379#
TILT i08#
TILTOK 369#
TILTX 108 342#
TIME01 44# 842 929 1009 1104 1134 1272
TIME02 44# 697

LEVEL 44# 357 364
TL:MIT 44# 357 359 364 366

T T 284

TRFLG 44# 94
TRON 94#
TTY2Hi 44#
TTY2LO 44#
UARTS 44#
X 444 328 312
X0 727 786#

lo 790*
XOERR 8464
XON 795 8224
OOK 830 855#
XM 28#
XIE 234
InC 729 868#

XIHCO 8804

Th3CER 933#
XImCN 877 9044
XIICOK 917 941
XPOS 44# 798 825 880 907
XY 1204
XYZFLG 44# 1322 1354
YO 731 9534
Yoo 9651
YOE 10134

!
1*



I
I

YOUX 397 i022#

YIXC 733 1035#
m YINCO 1047*

YINCI 1044 1075*
YiI CGK 10D92 U1l64
YZ 44 995 1081 1170 1253

YZPOS 44# 965 992 1047 1078 1140 1167 1223 1250

1 735 1128*
Zoo 1140*
ZOERR i189#
Zv 1137 1164#
ZOOK 1172 1198#
illc 737 12-3zlNCO 1223#
ZlNCER 1276#

7"'ICc 1220 1247#
Z:XCOK 1260 1284#

I

m
I
I
I
I
m
I
m
I
I
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3 APPENDIX D

M CA - Intel .HEX file format to .RCA file format conversion.

The following BASIC program converts Intel HEX format object code files
I created by the Syscon assemblier - linker to RCA file format. In this

version, the HEX file resides on a ram disk called drive '-. This must be
changed for use in other systems. The M drive is specified on lines 40 and 80

I of the program.

10 'Program to read .HEX file from the M: drive and write a .RCA file.
20 'W. Terry, A. Bradley - 1986
30 'This section selects input file
40 G$="M:*.*"
50 FILES GS
60 PRINT"FILE TO READ? (must be M:nnnnnn.HEX, just input without extension)"
70 INPUT FS
80 F$="M:"+FS
90 PRINT F$+".HEX";" OK?";:INPUT Y$
100 IF Y$S"Y" GOTO 60
110 '
120 'Now open the .HEX and .RCA files
130 OPEN "I",#1,F$+".HEX"
140 OPEN "O",#2,FS+".RCA"
150 R$="!M
160 '
170 'Read a line at a time and translate
180 INPUT#Il, L$ 'get Intel line
190 L=LEN(L$)
200 NS=MID$(L$,2,2) 'get length in hex
210 HS=N$:GOSUB 500 'convert HEX byte to DEC
220 IF H=O GOTO 280
230 PRINT#2, RS+";"
240 AS=MID$(LS,4,4)
250 DS=MID$(LS,10,2*H)
260 RS=A$+" "+D$
270 GOTO 170
280 ' Print final line
290 PRINT#2, R$
300 RESET 'close disk files
310 SYSTEM
320 STOP
330 '
500 ' Convert H$ in hex to H in dec.
510 ' Convert H$ in hex to H in dec
520 H-ASC(RIGHT$(H$,I))-48
530 IF H>9 THEN H=H-7
540 HI=ASC(LEFT$(H$,1))-48
550 IF H1>9 THEN H1=H1-7
560 H=H+16*H1
570 RETURN

D
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Appendix E

Sea Duct Monitor Cyclic Redundancy Check (CRC)

Calculation of a CRC checksum over a block of memory is reputed to be the
remainder from a division. The entire data block is divided by a special 16
bit constant and the CRC is the remainder. The constant is chosen such that
the probability of a random change in the data block giving the same CRC value
is minimal.

The procedure is as follows:

1. Set the 16 bit CRC variable to zero.

2. Call the CRC subroutine and give it the first byte of
the data block. The subroutine will modify the CRC.

3. Call the CRC subroutine again, this time passing it
the next data byte. Repeat this until you have given
it all the bytes in the block.

4. The final CRC is now valid for the data block.

The CRC subroutine

Variable use:
B = data byte passed in the call
CH = high byte of the 16 bit CRC
CL = low byte of the 16 bit CRC
S = a scratch byte

1. S = B XOR CH :Constants shown base 16
2. S = (S/16) XOR S :Integer arithmetic
3. CH= CL XOR ((S*16) mod 256) :mod 256 arithmetic
4. CH= CH XOR (S/8)
5. CL= S XOR ((S*32) mod 256)
R. Return from subroutine

Notice that this can be done easily in 8 bit machine code using logical
shifts and XOR.

Debug Test: The CRC over a string of 0 bytes stays 0. The CRC over the
four bytes 11 22 33 44 is DD33. The CRC over the string 00 01 02 03 04 05 06
07 08 09 OA OB OC OD OE OF is 513D.

E-1
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I Appendix F

Radio Shack TRS-80 Model 100 Communication
with SAIL and MCALL

J To use the Radio Shack Mod.100 with MCall:

Set MCALL to:
Echoplex, 2400 Baud, X-ON/X-OFF,
7 Data, Even Parity, 1 Stop bit

For two way communication:
Get the M-100 running in TELCOM,
M-100 status = 67E1D, Half Duplex

To send a file to the M-100:
Set the M-100 to half duplex (see above)
Enter the text mode for a new file and name the new file.
To replace an existing file, enter the text mode by

running the file name, then clear the file.

MCALL - Use (esc.)F to name the file to send.
M100 - Use "LOAD" - Load from COM:67E1D
XCALL - Use (esc.)T to send

To send a file to MCALL:
Set the M-100 to half duplex (see above)
Enter the text mode by running the file name.
MCALL - Use (esc.)F name the file to receive.ICALL - Use (esc.)R to receive the file.
M100 - Use "SAVE" - Save to COM:67E1D

I To use the Radio Shack M-100 with SAIL:

(Assumes 300 Baud, 7 data, Even Par., 1 Stop, RCA format):

For two way communication:
Get the M-100 running in TELCOM,1 X-100 status = 37EID, Full Duplex

To send a file to a SAIL instrument:
Set the M-100 to full duplex (see above)
Enter the text mode by running the file name.
M100 - Use "SAVE" - Save to COM:67ElD

(Assumes a !M; at the start of the file.)

F
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Appendix G

Electrochem Lithium Battery Warning

The page copied below is included with the Lithium batteries supplied by
Electrochem Industries, Inc. These batteries are used in the microprocessor
and emergency hydrostatic release systems.

e ~he lm n~.o.qg, Inc

CWOaUwb. Pfw YOWl 14031
16 75wv TLX 91.3"

I.'

LITHIUM BATTERY

WAiMING: FIRE, EXPLOSION AND SEVERE BURN HAZARD,

DO NOT SHORT CIRCUIT, CHARGE, FORCE OVER-DISCHARGE,

DISASSEBLE. CRUSH, PENETRATE, INCINERATE. HEAT

ABOVE 720 C (1620 F), OR BATTERY MAY LEAK OR EXPLODE

CELLS MAY BECOME SHORT CIRCJITED BY ALLOING A CONDUCTIVE

(rETALLIC, ETC.) MATERIAL TO COME IN CONTACT WITH THE LUEAM .

CELLS MAY SWELL AND LEAK WHEN OPERATED AT BOTH MAXIMUM

RATED CURRENT AND.MAXIMII RATED TEIERATURE.

FOW NO, 3-3000/0683
REV. B

G-1
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I Appendix H

I Sea Duct Pump Controller Program Listing

I
I
I
I
I
I
I
I
i
I
I
I
I
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2500 A.D. 6301 CROSS ASSEMBLER - 7SRSION 3.31;

INPUT FILENAME SDPUMP1.ASM
OUTPUT FILENAME SDPUMP1.OBJ

1 TITLE SDPUMP1.ASM - SEA DUCT - 6301 SAIL PUMP CONTROLLER
2 SUBTITLE
3
4 A. Bradley, W. Terry
5

: Rev. 24 MAR 86 X COMMAND CLEARS REGISTERS.

06 MAR 86 First version.
8

9 : SAIL portion interrupt driven by SCI
Ii : PARITY SEEMS TO WORK, BUT TEE ?MFOOO 1000 SEEMS TO
11 HANG WITH THE MAC AT 9600, GET BETTER TERMINAL?

12
13
14 RADIX H :SET HEX DEFAULT
15 3000 CODE
1.6 ABSOLUTE

19
20 3030 ODRI: EsU I
21 3001 DDR2: EQU I
22 30 32 PORTI: EQU 2 rk.x..vx.z.P2 .

24
25 303 ? : QU 3 1:X.X..SDO.DI.SCK.:'.
26 mode serial :i~er
27 30 04 DDR3: EgU 4
28 00 05 DDR4: EQU 5
29 3806 PORT3: E U 6 puip I power :ontrol
30 00 07 PORT4: EQU 7 ;uip 2 power czncrci

c1 08 TCSR: EmU S8 C.C.O~II.CIECKD.V
32 int flags i int 2asks :n zu:
33 00 09 COUNTHI: E-U $9 : Counter HI 1st)
34 00 OA COUNTLO: EQU SA '2O ind)
35 000B COMPARBI: EQU SB : Out colpare HI
36 00 OC COMPARLO: EQU SC LO
31 00 OD CAPTURHI: EQU SD Input Capture HI
38 00 GE CAPTURLO: EQU SE : LO
39 00 OF P3CSR: EQU SF :PORT3 C/S KEG
40 00 10 TRNCR: EQU SlO :XFR RATE & MODE CONTROL
41 : ;x.z.x.x!CCI.CC0.SSI.SS0O
42 00 11 T!CSR: EQU S11 :T/R CONTROL & STATUS KEG
43 : :RDRF.ORFE.TDRE.RIE.RE.TIE.TE.iU
44 00 12 RECD: EQU S12 :REC'D DATA
45 00 13 XDITA: EQU S13 :XMIT DATA !
46 00 14 RAKCO: EQO S14 : :STDBY PWR.RAKE.x.x.z.x.x1
47 -............................------------------------
48 : SAIL inteface RA workspace



SI fl.1S1 - SEA DUCT 6301 SAIL PUMP CONTROLLER

49 00 80 RJUMP: EQU Sa0 :JUMP INST GOES HERE..
50 1O a1 RVECT: EQU SBI :
51 :S82 : L
52 00 33 XJUMP: EQU S83 :XIIT JUMP INST
53 00 a4 XVECT: EQU S84 : HI
54 aS5 O

00 86 JUMP2: EQU 586 :2ND JUMP INST
56 00 17 VECT2: EQU S81 : HI
57 S88 : LO
58 00 89 SCRTCII: EQU $89 :SCRATCH LOCi
59 D0 Sk SCRTC12: EQU SSA :SCRATCH LOC 2
60 00 al SCRTC13: EQU 38B :SCRATCH LOC 3
6! 00 8C SCRTCH4: EQU sBC :SCRATCH LOC 4

62 o0 3D SCRTCH5: EQU SD :SCRATCH LoC 5
63

I
64 00 aE 3MODE: EQU SOE :SAIL BREAK MODE
i5 : brk.x.x.x!x.x.%xz

66 ;flg.
67 0 0SF STATUS: EQU S8F :REPLY STATUS

69 : general workspace
710I7 0 90 PUMP: EQU S90 :PUMP ADDRESS

I72 S91

75

76 FOSO ORG SF000 :ASSUME 32K EPROM
7 : SAIL Address stored here..

78 ?000 23 50 43 ADDR: DOB 'IPC' :SAIL ADDRESS
79 T003 00 DB SOo :TERMINATOR
30 ?004 00 00 00 OB S SOO.SOSO0 :SPACE FOR LO.G ADDRESS..

32 ----.-------------- ..........---------------

83 :008 se Ic P, STARr: LDS #1OOFF :SET STACK POINTER
04 POOS 86 7F LDAA $7? :PREPARE PORT 1
85 FOOD 97 00 STAA DDRI :AS OUTPUT WITH MSB AS BREAK DETECT
36 POOP 86 30 LDAA $SOO AND DISABLE PUMPS

a7 pOll 86 12 LDAA IS12 :PREPARE PORT 2
18 ?013 97 DI STAA DDR2 :FCR FUTURE TIMER USE
39 PO15 86 F LDAA iSFF :PREPARE PORT )
90 FOl 97 04 STAA )DR3 :AS PUMP 1 CNTROL
91 FOl IF 00 06 CLR PORT3 : AND CLEAR

92 OIC 86 FF LDAA tSFF :PREP PORT 4
I3 FOIE 97 05 STAA DDR4 :AS PUMP 2 CONTROL
94 P020 7F 00 07 CLR PORT4 : AND CLEAR
95
96 P023 7F 00 89 CLR SCRTC11 :USE AS SAIL MODE FLAG & ADDR POINTER

97 F026 86 7E LDAA S7E :DST WRITE 2MP 'LISTS.
98 F028 97 80 STAA RJUMP :FOR SAIL DRIVER
99 FO2A 97 83 STAA XJUMP

100 102C 97 86 STAA JUIP2

101 "04E CC F9 78 LDD #SETUNAD :SET VECTORS TO INITIAL VALUES
102 P031 DD 31 STD RVECT
03 P033 DD 84 STD XVECT

104

105 F035 86 04 LDAA *S04 :ENABLE ETOI TIMER OVERPLOW IITERRUPT)



SDPUNPI.ASN - SEA DUCT - 6301 SAIL PUNP CONTROLLER

106 F037 97 08 STAA TCSR
107 F039 86 OC LDAA #SOC :EXTERNAL CLOCK
10s F03B 97 10 STAA TRNCR
109 F03D 86 IA LDAA #SIA SET RE TE RIE'TO INIT SERIAL &
II F03F 97 II STAA TRCSR :ALLOW SERIAL INTERRUPTS FOR REC NOW
111
112 F041 86 2A LDAA t't'
113 P043 97 8F STAA STATUS :INITIALIZE STATUS
114 P045 7f 00 aE CLR BMODE :AND NODE FLAG
115
116 F048 0E CLI :AND ALLOW INTERRUPTS
117 F049 1A DOZE: SLP :SLEEP BETWEEN INTERRUPTS
118 F04k 20 FD BRA DOZE :TO MINAkIZE POWER DRAIN
119
120 aaaaasaatatsaltatsaataslstitta,,attzt t ansaatt l slilmna

121 HELP FILE
122 LIST ON
123 P800 ORG SF800
124 P800 6C 70 0D Ok HELPFIL:DB 'lp',SOD,SOA
125 P804 4D 6F 6E 69 DB 'Monitor Coamands ienter via _ or ? or !V',SOD,SOA

P808 74 6F 72 20
P80C 43 6F 6D 6D
F810 61 6E 64 73
F814 20 28 65 iE
F818 74 65 72 20
FSIC 76 69 61 20
F820 5F 20 6F 72
F824 20 3F 20 6F
FP28 72 20 21 29
F82C 0D OA

126 P82E 20 5F 20 28 DB _ -space) enter zonitorSOD,SOA
F832 73 73 61 63
F836 65 29 20 65
F83A 6E 74 65 72
783E 20 6D 6F 6E
842 69 74 6F 72

F846 2k OD OA
127 P849 20 3F 4D 61 Dl 1Naaaa-111cr ,',SOD,SOA

P84D 61 61 61 5F
P851 6C 6C 6C 6C
F855 63 72 20 2A
?859 OD 0A

128 F85B 20 21 4D 61 DB !Maaaadd...cr ',SODoSOA

F85F 61 61 61 5F
P863 64 64 2E 2E
P867 2E 63 72 20
F868 2A O 0A

129 PMSE 20 20 77 69 DB with all RCA UT4 conventions',SOD,SOA
F872 74 68 20 61
P876 6C 6C 20 52
F87k 43 41 20 55
P873 54 34 20 63
F882 6F 68 76 65
?886 68 74 69 6F
F88A 61 73 OD 0A

130 F881 43 6F 6E 74 Dl 'Control Couands',SODS0A
P892 72 6F 6C 20
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F896 43 6F 6D 6D
F89A 61 6E 64 73
F89E OD 0A

i3U FA 20 2i 50 3i D8 !Phhb ,P2hb- set puzP power to bb ',S0D,S0A
FIA4 68 68 5F 20
FaA8 2C 21 50 32
FBAC 68 68 5F 20
F8BO 73 65 74 20
F&84 70 75 6D 70
F8B 20 70 6F 77
F8BC 65 72 20 74I_ FSCO 6F 20 68 68
FSC4 20 2A OD 0A

132 F8CS 20 3F 50 31 Dl ?Pl ?P2 shows current puap setting l',SOD,SOA
F8CC 20 2C 20 3F
F8DO 50 32 20 73
FND4 68 6F 77 73
F88 20 63 75 72
F8DC 72 65 61 74
P8E0 20 70 75 6D
F8E4 70 20 73 65Ip8E 74 74 69 SE
F8EC 67 20 21 OD
P8F0 OA

133 FFI 20 58 20 28 DB X (2ay be 'PCX onlT) Ineadiate Shutdown',SGD,SOA
?OP5 6D 61 79 20
PaF9 62 65 20 7E
F8FD 5D 43 58 2D0
FP01 6F iE 6C 79
905 29 20 49 6D
F909 60 65 61 64
FP90D 69 61 74 65
F911 20 53 68 75
F915 74 64SF 77

m 1 919 6E 0D 0A
1 4 91C 0D 0A Dl SODSOA
135 F91E 20 2A 20 72 D ' returns proapt

F922 65 74 75 72
P926 6E 73 20 70
F92A 72 6? 6D 70
P92E 74 20

136 F930 00 00 Dl SO0SO00 :TERMINATOR

138 : SC INTERRUPT HANDLER (SAIL DRIVER)
139 P932 71 40 11 SCISTRT:TIK #S40,TRCSR :TEST ORFE
140 F935 27 03 BE1 CKCHAR
141 LIST OFF
142 P937 96 12 LDAA RECD :READ BAD CHAR TO CLEAR?
143 P939 31 SCIXIT: RTI & EXIT
!44
145 F93i 78 80 11 CKCHAR: TIN #S80,TRCSR ;TEST DA

1 146 793D 26 03 81S READD :IF NOT, IMIT147 F93F 7E PC 10 JMP CHEMK
148
149 1942 96 12 READD: LDAA RECD :READ DATA TO A..
150 7944 16 TAB :AID COPY TO B
151 P945 CE ED6 LOX 8PARITY :POINT PARITY TAILEI
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152 P948 3A ABX :POINT INTO PARITY TABLE
153 P949 E6 00 LDAB O,X :GET PARITY WORD
154 F94B 26 EC BNE SCIXIT :REJECT IF NOT EVEN PARITY
155 F94D 84 7F ANDA #S7P :ELSE REMOVE PARITY FOR SUBSEQUENT TESTS
156 F94F 16 TAB :(ALSO COPY TO B)
157 P950 C8 23 EORB ', :IS IT ''?
158 F952 27 03 SEQ GOTNUM
159 P954 7E 0080 iMP RJUMP :ELSE GO THRU VECTOR
160
161 : SAIL ADDRESS RECOGNIZE SECTION
162 F957 C6 01 GOTNUN: LDAB 101 : GOT t CODE
163 P959 07 89 STAB SCRTCHI :SET SAIL FLAG TO 01
164 P95B 71 FB 11 AIM ISFB,TRCSR :OFF KNIT IF REQ'D?
165 F95E CC F9 66 1DD IREADAD :POINT READ ADDRESS
166 P961 DO 81 STU RVECT
167 F963 7E P9 39 iMP SCIXIT :AND EXIT
168
169 F966 D6 89 READAD: LDAB SCRTCHi :GET SMODE COUNT
170 F968 C1 01 CMPB #SOl :IS THIS THE FIRST CHAR?
171 F96A 26 04 BEE TRYADD
172 P96C 81 30 CIPA 1'0' :IF FIRST, IS IT '0'?
173 F96I 27 2E BEQ TSTBAUD :IF SO, MAY BE BAUD SWITCH
174 :CONTINUE ON BELOW...
175 P970 CE ?O 00 TRYIDD: LDX 1ADDR :ELSE POINT X TO ADDR
176 P973 3A AB :ADD TO 1
177 F974 Al 00 CNPA 0,X :COMPARE NEW CHAR TO A
178 F976 27 13 BEQ NEXTAD :I MATCH, LOOK FOR NEXT CHAR

180 F978 CC P9 ?D SETUNAD:LDD 1UNADDR :ELSE SET UNADDRESS STATE
18l P97B DO 81 STD RVECT
182

183 F97D 7F 00 9 UNADDR: CLR SCRTCH1 :CLEAR SAIL NODE TO 00
184 P980 71 FB 11 AIM #SFB,TRCSR :STOP KNIT INTRPTS
185 F983 CC EC 19 LDD IXPASS :SET KNIT VECTOR TO PASS
186 P986 DO 84 STD XVECT
187 P988 7E F9 39 iMP SCIXIT
188
189 NEXTAD: INX :POINT NEXT ADD CHAR
190 P98C 7C 00 89 INC SCRTCH1 :(& INC COUNTER)
191 P93P 6D 00 TST OX :TEST IT,
192 P991 27 03 BEQ GOTADDR : TERMINATOR?
193 P993 7E F9 39 IMP SCIXIT :ELSE SAME VECTOR
194
195 F996 CC PA 13 GOTADDR:LDD ICONCHAR :REC CONTROL CHAR NEXT..
196 P999 DO 81 STD RVECT
197 P99B 7E P9 39 JMP SCIXIT
198
199 : TEST FOR BAUD CHANGE COMMAND
200 P99E CC P9 A' TSTIAUD:LDD *BAUD2
201 F9AI 0D 81 STD RVECT
202 F9A3 7E P9 39 JimP SCIXIT
203
204 F96 81 30 BAUD2: CNPA I'D' :GOT SECOND 0?
205 F9A8 27 03 EQ BIAUD3
206 ilA 7 39 78 JmP SITUNAD
207 J
208 PFAD CC P9 BA BAUD3: LDD 1BAUD4 :HRE IF GOT 100 (BAUD CHANGE)
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209 F9BO DD 81 STD RVECT
210 FPB2 CE 00 89 LDX #SCRTCHI :POINT TO 5 CHAR BUFFER
211 FB5 OF 87 STX VECT2 :SAVE AT VECT2
212 F9B7 7E F9 39 JMP SCIXIT

213
214 FBk DE 87 BAUD4: LDX VECT2 :GET POINTER
215 F9BC 81 20 CMPA #' ' :IS IT SPACE?
216 M93E 26 02 BIE 'BAUD5
217 F9C0 86 30 LDAA #'0' :..CHAO O'S
218 F9C2 A7 00 BAUD5: STAA 0oX :STORE CHAR
219 F9C4 08 IN :ADVANCE POINTER
220 F9C5 8C 00 SE CPX #SCRTCH1+5 :PAST END OF 5 CHAR BUFFER?
221 F9CS 27 05 BEQ BAUD6
222 F9CA DF 87 STX VECT2 :IF NOT DONE, SAVE POINTER
223 F9CC 7E F9 39 JMP SCIXIT :AND GET MORE
224
225 F9CF DE SC BAUD6: LDX SCRTCH1+3 :GET LAST TWO CHARS
226 FD SC 30 30 CPX #S3030 :ARE LAST TWO CHARS BOTH 0?
227 F9D4 26 31 BNE WAITBRK :IF NOT VALID, SET UP TO WAIT FOR BREAK
228
229 : IF LAST TWO CHARS ARE 00, CHECK BUFFER AGAINST DATA TABLES FOR A MATCH
230 F9D6 CC FA OR LDD #BAUDTBL :SET UP TABLE POINTER
231 F9D9 DD 87 STD VECT2 :AND STORE IN JUMP2 VECTOR
232
233 : TRY EACH TABLE SEPARATELY, 00 AS IST CHAR SIGNALS END OF TABLE
234 F9DB DE 87 BTRY: LDX VECT2 :GET TABLE POINTER
235 F9DD A6 00 LDAA C,X : AND TABLE ELEMENT
236 F90F 27 26 BEQ WAITBRK : IF:00, WAS NO MATCH, WAIT FOR BREAK

237
238 : COMPARE BUFFER WITH ONE TABLE ENTRY
239 FE1 CE 00 89 LDX tSCRTCHI :INIT BUFFER POINTER TO TOP
240 F9E4 DF 84 STX XVECT : & SAVE IN XMIT JUMP VECTOR
241 : COMPARE EACH CHARACTER
242 F9E6 BE 84 COMPARE:LDX XVECT :GET BUFFER POINTER
243 F9ES A6 00 LDAA 0oX TO GET BUFFER CHAR TO A
244 F9EA 08 IN : INK BUF POINT WHILE WE'RE HERE
245 FEB DF 84 STX XVECT & SAVE..
246 F9ED BE 87 LDX VECT2 :NOW GET TABLE POINTER
247 F9EF Al 00 CNPA OX : & USE TO COMPARE CHARS
248 F9F1 26 09 BNE NOMATCH

249 F9F3 08 CNATCH: INK :IF MATCH, MOVE AHEAD TABLE POINTER
250 F9F4 A6 00 LDAA 0,X :LOOK AT NEXT TABLE ELEMENT
251 F9F6 27 IC BEQ MATCH : IF IT'S 00, FULL MATCH!
252 F9FS DF 87 STX VECT2 : ELSE SAVE TABLE POINTER
253 F9FA 20 EA IRA COMPARE : AND TRY NEXT CHAR
254
255 F9FC 01 NOMATCH:INX :INC TABLE POINTER
256 F9FD A6 00 LDAA 0,3 :AND LOOK FOR 00
257 19FpF 26 FB BE NOMATCH :LOOP TILL IT'S FOUND
258 FAO1 08 INN :INC OVER NULL
259 1A02 0 III i BAUD SIT BYTE
260 FA03 DF 87 STf VECT2 :AID REPLACE TO HOLDING LOCATION
261 FA05 20 D4 BRA BTRY :GO BACK TO CHECK NEXT TABLE
262
263 FA07 36 0A WAIT3RI:LDAA ISOA :TURI OFF SCI INTERRUPTS
264 "FA09 97 11 STAA TRCSR : (REQUIRES TOF INTERRUPT TO RESTART)
265 FADS 71P978 JP SETU=AD :AID SET VECTORS FOR NE ADDRESS..

I
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266
267 MATCH TABLE FOR BAUD RATE SWITCH
268 FADE 30 30 33 00 SAUDTBL:Di '003',S00,S01 : 300 baud is 3an7 rate allcwed

FA12 01
269 FA13 00 DB SOo :DONE
270
271 FA14 08 MATCH: I4X ;PASS 00 TERMINATOR
272 AlS A6 00 LDAA 0X :GET BAUD BYTE
273 FAl7 16 TAB :SAVE IN B
274 This unit has no baud change hardware, these lines are kept here
275 : to allow it to be added later.
276 ORAA PORTi :SET BITS ON BAUD CONTROL PORT
277 : STAA PORT1
278 : ORAB #SF8 :CLEAN UP MASK SO OTHERS DON'T CHANGE
279 : AND! PORT1 : WHEN CLEAR BITS..
280 STAB PORTI : IN PORT1 (BAUD SET PORT)
281 FAIS 7E F9 78 iMP SETUNAD :AND PREPARE FOR NEW ADDRESSING
282
283 AFTER VALID ADDRESS, RECEIVE CONTROL CHAR..
284 FAIB 01 CONCHAR:NOP
285 FAIC 81 21 CMPA '!' IS IT I!'
286 M~lE 27 13 BEQ BANG
287 PA20 81 3F CMPA '?' :OR IS IT '?'
288 FA22 27 22 BEQ QUERY
289 FA24 81 20 CMPA #' ' : SPACE TO ENTER MONITOR?
290 FA26 27 3D BEQ GOMON
291 FA28 8l 48 CMPA #'' :HELP?
292 FA2A 27 48 BEQ SAYHELP
293 FA2C 81 58 CMPA #'X' : IMMIATE STOP?
294 FA2E 27 38 BEQ XSTOP
295 FA30 7E F9 78 iMP SETUMAD :UNADDRESS IF NOT VALID..
296
297
298 FA33 CC FA 35 BANG: LDD GOTHANG :GOT ! PREFIX
299 F136 DD 81 STD RVECT
300 FA38 7E F9 39 iMP SCIXIT
301
302 FA3B 81 4D GOTBANG:CMPA i 'M' :I COMMAND?
303 FA3D 27 20 BEQ BANGML
304 FA3F 81 50 CMPA 1'P :!P COMMAND?
305 FA41 27 IF BEQ BANGPL
306 FA43 7E P9 78 iMP SETUNAD
307
308 FA46 CC FA 4E QUERY: LDD $GOTVURY

309 FA49 DD 81 STD RVECT
310 FA4B 7E F9 39 iMP SCIXIT
311
312 F141 81 40 GOTQURY:CMPA #'M' :?M COMMAND?
313 F150 27 07 SEQ QUERYML
314 F152 81 50 CMA #'P' :?P COMMAND
315 P154 27 06 BEQ QUERYPL
316 FA56 71 P9 78 IMP SETUNAD
317
318 F159 7E FA 92 QUIIYL:JKP QUERYM :LINK TO ?M
319 FISC 71 F 32 QUERYPL:JEP QUERYP :LINK TO ?P
320 1151 71 Fl 54 BANGEL: JIP 1EG9 :LINK TO !M
321 P162 71 1 6F BAGPL: JNP BANGP :LINK TO !P
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322 PA65 7E PC BA GONON: JNP PROMPT :LINK INTO MONITOR
3 2 3 : ........ ........ ........ ....... --- -------
324 IMMEADIATE STOP
325 FA68 71 FC 02 XSTOP: AIM ISFC,PORTI :DROP BOTH ENABLE BITS
326 FA6B 86 00 LDAA 8S00 :AND SET PORTS TO 00
327 FA6D 97 06 STAA PORT3

328 FA6F 97 07 STAA PORT41 329 FA71 7E F9 78 JP SETUNAD
330 .----------------..--................-------------

331 HELP FILE DUMP
332 FA74 CC FA 83 SAYHELP:LDD 'OUTHELP
333 FA77 DD 84 STD XVECT
334 FA79 CC FS 00 LDD #HELPFIL :SET POINTER
335 FA7C DD 89 STD SCRTCH1
336 FE 86 i5 LDAA Ve' :SEND FIRST LETTER OF REPLY
337 PASO 7E FC CI JP SETOUT
338
339 FA83 DE 89 OUTHELP:LDX SCRTCHI :GET POINTER
340 FA85 A6 00 LDAA O.X :GET CHAR -A
341 FA87 27 06 BEQ HELPOUN :NUL IS TERMINATOR
342 FA89 08 INX :MEANWHILE, INC POINTER
343 FASA DF 89 STX SCRTCH1 ;AND SAVE
344 FASC 7E FC CI JMP SETOUT :FINALLY SEND THE CHAR IN A..345

346 FASF 7E FC BA HELPDUN:JNP PROMPT
348
348 -- - - - -- - - w...... ...... ..-.-------.--------..... ...... ......

349 ?1 COMMAND - DATA INPUT SECTION
350 FA92 CC FA 98 QUERYN: LDD #SAVEADD :NOW NPUT ADDRESS
351 PA95 7E FB BB JNP IN4
352
353 FA98 DOC 9 SAVEADD:LDD SCRTCH1 :GET ADDRESS,
354 FA9A DD 8B STD SCRTCH3 ADDRESS POINTER
355 FA9C CC PA A2 LDD #STARTL

l 356 FA9F 7E TB BB imP 14 :THEN GET LENGTH
357
358 FAA2 DC 89 STARTL: LDD SCRTCHI :IF LENGTH NE 0000
359 FAA4 26 03 BNE STARTL2 ; CARRY ON..
360 FAA6 7E PC BA JNP PROMPT :ELSE QUIT
361
362 FAA9 CC FB B5 STARTL2:LDD ECHO :PREPARE TO IGNORE ECHO CHARS
363 FAAC D 81 STD RVECT
364 FAAE 72 04 11 OIN #S04,TRCSR :START XMIT INTERRUPTS
365 FAB1 7E FC IF JmP OUTLINE :k SEND A LINE..l 366

367 : ..THE ?M DUMP IS STORED IN THE KNIT SERVICE SECTION BELOW
368
3 6 9 -.. ......................... ............. .............
370 !N SECTION
371 FAE4 CC FA BA EANGN: LDD IKEEPADD :INPUT'STARTING ADDRESS
372 BB7 7E FJP i 114m373 1

374 FABA CC FA C2 KEEPADD:LDD IHIHEX :WAIT FOR HIGH HEX CHAR
375 FAID DD 81 STD RVECT
376 FIll 7E P 39 JmP SCIXIT
377
378 FAC2 ED FD 16 HIBEX: JSR ASCHEX :ATTEMPT CONVERT TO HEXI
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379 FAC5 25 27 BCS TERMIN :CHECK TERMINATOR IF NOT..
380 FAC7 48 ASLA
3S1 FACS 48 ASLA :MOVE OVER NIBBLE
382 FAC9 48 FACA 48 ASLA
384 FACB 97 8D STAA SCRTCH5
385 FACD CC FA D5 LDD #LONHEX
336 FADO DD 31 STD RVECT
387 FAD2 7E F9 39 JMP SCIXIT
388
389 FAD5 BD FD 16 LOVHEX: JSR ASCHEX :CONVERT LOW
390 FADS 24 03 BCC STASH
391 FADA 7E FC BA JMP PROMPT :PROMPT IF BAD SECOND CHAR
392 FADD DE 89 STASH: LDX SCRTCH1 :GET POINTER
393 FADF 9A SD ORAA SCRTCH5 :COMBINE NIBBLES
394 FAEI A7 00 STIA 0,X :STORE IT..
395 FAE3 08 INK :INC &
396 FAE4 DF 89 STX SCRTCH1 :RESTORE POINTER
397 FAE6 CC FA C2 LDD IHIHEX
398 ?AE9 DD 81 STD RVECT :&PREP FOR MORE
399 FAEB 7E F9 39 JMP SCIXIT
400
401 FAE 84 'F TERMIN: ANDA ISTF ;MASK OFF FLAG BIT
402 FAFO 81 OD CMPA #SOD :IS IT CR?
403 FAF2 26 03 BIE TERMIN2
404 FAF4 7E FC BA JMP PROMPT
405
406 FAF7 81 20 TERMIN2:CMPA ' :IS IT SPACE?
407 FAF9 26 08 81E TERMIN3
408 FIB CC FA C2 LDD #HIHEX
409 FAFE DD 81 STD RVECT
410 FBO0 7E F9 39 JMP SCIXIT
411
412 FB03 81 3B TERMIN3:CMPA #':' :OR ':' ?

413 FB05 26 05 BRE TERMIN4
414 FB70 CC FA B4 LDD #BANGK
415 FBOA 20 07 BRA PASSLF
416
411 FBOC 81 2C TERNIN4:CNPA ;',' :OR 'V ?
418 FBOE 261 F BIE TERMINS
419 FB10 CC FB 27 LDD tSETHIHX
420 ?B13 DO 87 PASSLF: STD VECT2
421 FB15 CC FB 1D LDD IPASSLF2
422 FB18 DD 81 STD RVECT
423 FBlA 7E F9 39 JMP SCIXIT
424
425 FBiD 81 OA PASSLF2:CMPA ISOA :GOT LF YET?
426 FHlF 26 03 BNE PXIT
427 F121 7E 00 86 JMP JUMP2 :IF YES, EXIT THRU JMP2
428 F24 7E F9 39 PXIT: JaP SCIXIT :ELSE WAIT FOR MORE CHARS..
429
430 F27 CC FA C2 SETNIHX:LDD |HINEX :IF ',' THEN PREP FOR MORE HEX
431 PB2A DD 81 STD RVECT
432 F32C 7E F9 39 JiP SCIXIT
133:[

434 F321 71 7C IA TERIINS:JNP PROMPT :TO PROMPT IF NOT VALID CHAR
435 ---------------------------------------------------------
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436 :QU!RY PUMP COMMAND (?Pn, NKl,21
437 FB32 CC FB 3A QUERYP: LDD IQP2
438 FB35 DD 81 STD RVECT
439 FB37 7E F9 39 JMP SCIXITI440
441 FB3A 31 31 QP2: CMPA 1'1' :PUMP 1?

\ 442 FB3C 26 04 BIB QP3
443 FB3E C6 06 LDAB 1PORT3 :PORT 3 ADDRESS TO B
444 FB40 20 09 ERA QP5 ;AND GO FIND VALUE
445
446 FB42 81 32 QP3: CMPA t'2' :PUMP 2?

I 447 FE44 27 03 BEQ QP4

448 FB46 7E F9 78 JmP SETUNAD
449
450 FB49 C6 07 QP4: LDAB #PORT4 ;IF 2, POINT PORT 4
451 FB4B CE 00 00 QPS: LDX #0000 :CLEAR INDEX REGISTER
452 FB4E 3A AIX :AND PUT B IN IT
453 FB4F A6 00 LDAA 0,X :FETCH VALUE FROM PORTI4
454 FE5 97 89 STAA SCRTCH1 :AND SAVE
455 FE53 CC FB 5D LDD #QP6
456 FB56 DD 84 STD XVECT !PREP FOR NEXT
457 FB58 86 3D LDAA t'=' :SEND
458 FE5A 7E PC C1 JMP SETOUT
459
460 FB5D CC FE 67 QP6: LDD tQP7 :PREP FOR PROMPT

461 FB60 DD 87 STD VECT2
462 FE62 96 89 LDAA SCRTCH1 :GET PUMP CONTROL VALUE,
463 FB64 7E FC 9D JMP OUTBYTE

I 464
465 FB67 CC ;C BA QP?7: LDD tPROMPT
466 FE6A DD 84 STD XVECT
467 FB6C 7E F9 39 JMP SCIXIT
468
469 ---------------------------------------------------------
470 : SET PUMP SPEED COMMAND (!Pnhh n~l,2 hh:value)
471
472 FB6F CC FE 77 BANGP: LDD IBPI :IMMEADIATELY AFTER !P,
473 FB72 DD 81 STD RVECT :PREPARE FOR N

474 F374 7E F9 39 JMP SCIXIT
475
476 FB77 CE 00 06 BPI: LDX 1PORT3 :SET ADDRESS OF PUMP1
477 FE7A 81 31 CMPA #11' PUMP 1 ?
478 FB7C 27 0A BEQ BP2
479 FE7E CE 00 07 LDX #PORT4 :NEXT SET ADDRESS OF PUMP2
480 FB8l 01 32 CMPA #'2' :PUMP 2?

481 F383 27 03 REQ BP2
482 FIS 7E FC IL imP PROMPT :PROMPT IF 10, I OR 2
483
484 F388 DF 90 RP2: STX PUMP :SAVE PUMP ADDRESS
485 FRIA CC FR 90 LDD #EP3 :SET EXIT VECTOR
486 FBFD 7E FB JNP 1N4 :AND GO READ NEW PUMP VALUE
487
481 1190 DR 90 BP3: LDX PUMP :RETRIEVE PUMP ADDRESS
489 F192 C6 01 LDIB 101 :SET PUMP FLAG
490 F894 SC 00 06 CPX #PORT3

491 F897 27 0A REQ BP4
492 7199 C6 02 LDIB #02 :ELSE SET PUNP2 FLAG
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493 FB9B 8C 00 07 CPX 1PORT4
494 FB9E 27 03 BEQ BP4
495 FBA0 7E F9 78 JMP SETUNAD :ERROR IF NOT VALID ADDRESS!
496
497 FBA3 96 SA 3P4: LDAA SCRTCH2 :RETRIEVE NEW VALUE
498 FBA5 A7 00 STAA 0OX ;AND STORE IN PUMP PORT
499 FBA7 26 08 BNE BP6 :IS IT NOT 00?
500 FBA9 53 COMB ;INVERT B TO CLEAR ENABLE BIT
501 FBAA D4 02 ANDB PORT1 :AND WITH ENABLE PORT
502 FBAC D7 02 BP5: STAB PORT1 :AND MODIFY THE BIT.
503 FBAE 7E FC BA JMP PROMPT
504
505 FEB1 Di 02 BP6: ORAB PORT1 :ELSE ENABLE THE CORRECT BIT
506 FBB3 20 F7 BRA BP5 :AND CARRY ON...
507
50 8 -.. ................. .................. .................
509 : RECEIVE AN ECHO CHARACTER (& IGNORE!)
510 FPE5 01 ECHO: NOP :ROOM FOR JUMP...
511 FBB6 01 HOP
512 FBB7 01 MOP
513 FEBBS 7E F9 39 JMP SCIXIT
514
515 -. -------------------------------------------------------
516 1N4 REX DIGITS
517 . INPUTS HEX DIGITS TILL TERMINATED BY A SPACE OR
518 . BY A CR. (OR BY UNADDRESS). RESULT LEFT AT SCRTCH1,2
519 EXITS THRU JUMP2 WHEN DONE (TARGET IN D ON ENTRY)
520
521 FBBB DD 87 IN4: STD VECT2 :STORE EXIT 7ECTOR
522 FBBD 7F 00 89 CLR SCRTCH1 :CLEAR INPUT BUFFER
523 FICO 7F 00 SA CLR SCITCH2
524 FBC3 CC FB CB LDD #IN4HEX :POINT CHAR RECEIVER
525 FBC6 DD S1 STD RVECT
526 FBCS 7E F9 39 iMP SCIXIT
527
528 FBCB BD FD 16 IN4HEX: JSR ASCHEX :CONVERT TO HEX
529 FBCE 25 15 BCS CKEND :IF NOT HEX, CHECK FOR END
530 FBDO 36 PSHI :SAVE..
531 FED1 96 89 LDAA SCRTCH1 :HI TO A
532 FED3 D6 8A LDAB SCRTCH2
533 FBD5 05 ASLD :SHIFT OVER FOUR
534 FPD6 05 ASLD
535 FBD7 05 ASLD
536 FBDS 05 ASLD
537 FED9 97 89 STAA SCRTCH1 :RETURN HIGH
538 FBDB D7 8A STAB SCRTCH2 :AND B
539 FBDD 32 PULA :RETRIEVE NEW NIBBLE
540 FBDE 9k 81 ORkk SCRTCH2 :ADD NEW NIBBLE
541 FBEO 97 8A STIA SCRTCH2 : & UPDATE
542 FE2 7s F9 39 imP SCIXIT
543
544 FP15 84 7 CKIUD: AIDA #$7F :CLEAN OFF MS FLAG BIT
545 F17 81 20 CmPA #1' :IS IT SPACE?
546 F319 27 07 BEQ INEXIT
547 F13 81 OD CMPI 1SOD ;IS IT CR?
548 PIED 27 03 BEQ INEXIT
549 FBEF 73 F9 39 Jmp SCIXIT ;ELSE, GET ANOTHER CHAR
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550
551 PIF2 7E 00 86 INEXIT: JMP JUMP2 :IF DONE, CARRY ON THRU VECTOR..
552
553i54 -----------------------------------------------------------.
555 INPUT ONE HEX BYTE AND CONTINUE THRU JUP
556 FEP5 48 IIEYTE: ASLA :MOVE OVER
557 FBP6 48 ASLA
558 FPF7 48 ASLA
559 FBF 48 ASLA
560 FBF9 97 8D STAA SCRTCH5 :SAVE
561 FBFB CC PC 03 LDD IIHBYTE2 :POINT TO NEXT SEGMENT
562 FBFE DO 81 STD RVECT
563 FCO0 7E F9 39 JNP SCIXIT
564 :
565 PC03 BD PD 16 INEYTE2:JSR ASCEEX :CONVERT LOW NIBBLE
566 PC06 24 03 BCC SAVEDAT
567 FC08 7E F9 78 JMP SETUNAD :UNADDRESS IF ERROR

- 568
569 FCOE 9A 8D SAVEDAT:ORAA SCRTCH5 :COMBINE
570 FCOD 7E 00 86 JmP JUNP2 :AND CARRY ON THRU VECTOR2I 571 1
572 PCIO --------------------------------------------------------
573 : NOV CHECK THE TRANSMIT SITUATION
574 FC1O 7B 20 11 CHECKX: TIM 1S20,TRCSR :TEST TDRE
575 FC13 27 03 BEQ XERROR
516 FC15 7E 70 83 JP XJUNP :GO THRU KNIT VECTORi 577:

578 :THESE SEGMENTS ARE ENTERED THRU XJUNP AND xvECToR..
579 FC18 01 XERROR: IOP :TRIG LOC FOR DIAGNOSTICS
580
581 : XJUMP TARGETS..U 582 PC19 71 FE II XPASS: AIM ISFB,TRCSR :TURN OFF KNIT INTERRUPTS
583 FCIC 7E F9 39 imp SCIXiT

I 584:

585 OUTPUT A LINE OF DATA (FROM ?M DUMP)
586 PC1F CC PC 29 OUTLINE:D #OUTLF :& SET UP TO XMIT
587 PC22 DD 84 STD XVECTI 588 FC24 86 OD LDAA #SOD :SEND CR
589 FC26 7E PC Cl JP SETOUT
590
591 FC29 CC FC 33 OUTLF: LDD #OUTADDR
592 FC2C DD 84 STD xVECT
593 FC2E 86 OA LDAA #SOA :SEND lF
594 FC30 7E PC Cl JmP SETOUT
595
596 FC33 CC PC 3D OUTADDR:LDD ILOWADDR :PREP OUTBYTS KIT
597 FC36 DO 37 STD VECT2
598 FC38 96 SB LDAA SCRTCH3 :GET HIGH ADDRESS
599 FC3A 7E PC 9D JP CUTBYTE
600
601 PC3D CC PC 45 LOVADDR:LDD #LOWADD2 :EXIT FROM 2ND OUTBYTE..
602 FC40 DO 84 STD XVECT
603 FC42 7E P9 39 JmP SCIXIT
604
605 FC45 CC PC 4F LOWADD2:LDD #ADDRSP
606 FC48 DD 87 STD VECT2
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607 FC1A 96 IC LDAA SCRTCH4 :NOW LOW ADDRESS

603 FC4C 71 PC 9D JIP OUTBYTE
609
610 FC4F CC FC 57 ADDRSP: LDD *SENDSP :EXIT FROM 2ND OUTBYTE...

611 FC52 DD 84 STD XVECT
612 FCS4 7E P9 39 JiP SCIXIT
613
614 FC57 CC PC 61 SENDSP: LDD fOUTDATA
615 FCSA DD 84 STD XVRCT
616 FC5C 86 20 LDAA 620 :SEND SPACE
617 FCSE 7E FC C1 JRP SETOUT
618
619 FC61 DE 8B OUTDATA:LDX SCRTCH3 :GET ADDR POINTER

620 FC63 A6 00 LDAA 0,X :TO GET DATA BYTE

2i P065 36 PSR :SAVE
622 FC66 CC PC 6F LDD #DECLEN
623 FC69 DO 87 STD VECT2 :PREP XIT VECTOR

624 FC6B 32 PULA :RETRIEVE DATA BYTE
625 FC6C 7E FC 9D JKP OUTBYTE :& SEND IT
626
627 FC6F CC FC 77 DECLEN: LDD #DECLE12 :EXIT FROM OUTBYTE2..

62a FC72 DD 84 STD XVECT
629 FC74 7E F 39 Jmp SCIXIT
630
631 FC77 DE 89 DECLEN2:LDX SCRTCHI :GET LENGTH
622 PC79 09 DEX :DECREMENT
633 PC71 OF 89 STX SCRTCHI :6 RETURN
i34 :7c ; BNE SAYMORE : MORE DATA?
635 FC7E 7E PC BA Jmp PROMPT :PROMPT IF DONE
636
637 FCSi DE 8H SAYMORE:LDX SCRTCH3 :GET ADDR
638 FC83 08 INX :INCREMENT
639 FC84 DF 8B STI SCRTCH3 :REPLACE
640 FC86 18 XGDX ;X REG TO ACCD
641 FC87 04 LSRD :LSB TO C
642 FC88 25 D7 BCS OUTDATA :NEXT BYTE NOW IF ODD
643 FCaA C4 07 AIDS #S07 :CHECK FOR XXXO iLINE END)
644 FCIC 26 C9 BE SENDSP :IF ONLY EVEN, SEND SP
645
646 FC8E 86 3B LDAA #':' :IF NEW LINE, SEND CONTINUATION
647 FC90 BD FD 33 JSR GENPAR
648 1C93 97 13 STAA XDITA
649 FC95 CC FC IF LDD #OUTLINE :& PREP FOR NEW LINE..
650 FC98 OD 84 STD XVECT
651 FC9A 7E F9 39 JMP SCIXIT
652
653 :-----------------------------------.......................
654 OUTPUTS A BYTE IN A AS TWO HEX CHARS, EXITS VIA VECT2..
655 FC9D 97 SD OUTBYTE:STAA SCRTCH5 :STASH FOR LATER
656 FC9F 44 LSRA
657 PCA0 44 LSRA :MOVE OVER
658 Feal 44 LSRA
659 FC12 44 LSRA
660 1CA3 BD FD 01 JSR EXIASC :CONVERT
661 FC16 36 PSHA :AID SIVE..
662 FC17 CC PC B0 LOD IOUTBYT2
663 PCki DD 84 STD XVECT
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664 FCAC 32 PULA :RECOVER CHARACTER
665 FCAD 7E EC C1 JP SETOUT
666
667 FCBO 96 aD OUTBYT2:LDAA SCRTCH5
668 FC32 84 3F ANDA ISOF :CLEAN UP
669 FCE4 BD FD 0H JSR HEXASC
670 FCE7 7E FD 03 JMP OUTJMP :CONVERT, SEND & JUMP THRU VECT2

J 671 -

673 SEND A PROMPT FROM THE MONITOR, THEN WAIT FOR CHARS
674 FCBA CC FC D1 PROMPT: LDD IPROMPT1
675 FCBD DD 84 STD XVECT
676 FCBF 86 OD LDAA ISOD :SEND CR FIRST677

678 : INITIATE A OUTPUT SEQUENCE
679 FCC1 BD FD 23 SETOUT: JSR GENPAR
680 FCC4 97 13 STAA XDATA :SEND FIRST CHAR
681 FCC6 72 04 11 OIM 1S04,TRCSR ;TURN ON INTERRUPTS IF REQ'D
682 FCC9 CC FE 35 LDD IECHO
683 FCCC DD 81 STD RVECT :& PREPARE TO ECHO
684 FCCE 7E F9 39 JMP SCIXIT
685
686 FCD1 CC FC DA PROMPTl:LDD #PROMPT2
687 FCD4 DD 84 STD XVECT
688 FCD6 86 1A LDAA #SOA :SEND LF
689 FCD8 20 E7 BRA SETOUT
690
691 FCDA CC FC E3 PROMPT2:LDD 1PROMPT3
92 FCDD DD 84 STO x7ECT
693 FCDF 86 3A LDAA 1':'
694 FCE1 20 DE ERA SETOUT
695
696 FCE3 36 03 PROMPT3:LDAA #S03 :FINALLY ETX
697 FCES ED FD 33 JSR GENPAR
698 FCE8 97 13 STAA XDATA :DRAGON HERE?
699 FCEA 71 FE 11 AIM #SFETRCS :NOW TURN OFF XMIT INTERRUPTS
700 FCED CC FC F5 LDD IWAITPR1
701 FCF0 DD 81 STD RVECT :WAIT FOR ETX ECHO
702 FCF2 7E F9 39 JMP SCIXIT
703
734 : WAIT FOR THE ETX TO ECHO EACK..
705 FCF5 8103 WAITPRI:CMPA IS03 :IS IT THE ETX YET?
706 FOC7 26 35 BNE WXIT :IF NOT, WAIT FOR NEXT CHAR
707 FCT9 CC FA 1B LDD #CONCHAR
708 FCFC DD 31 STD RVECT :IF SO, CONTROL CHAR WILL BE NEXT
709 ?CFE 7E F9 39 WXIT: JMP SCIXIT
710

i 711 ----------------------------------------------------------.....

712 : SENDS ETX & CARRIES ON THRU VECT2
713 FO01 86 03 XETX: LD1A IS03 :SEND ETX
714 FD03 BD FD 33 OUTJMP: JSR GENPAR :MAY ENTER HERE...
715 FD06 97 13 STAA XDATA :DRAGON AGAIN?
716 FD08 7E 00 86 JMP JUNP2 :NOW THRU JUMP2
717
718 .

720 : SUEROUTINES ....I
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721 -. . . . .. . .

722 Converts low nibble in A to ASCII char in A
723 FDOB 84 OF HEXASC: AIDA ISOF :CLEAN IT UP
724 FDOD SB F6 kDDA #$F6
725 FDOF 24 02 3CC HNUMBER
726 FOIl SB 07 ADDA *007 :CONVERT
727 FD13 8B 3A HNUMBER:ADDA A03A TO ASCII
728 FD15 39 RTS
729
i .7 . .. .. .. .. ... .... .. .. ..... .. ..-- - - - - - - - - - - - - - - - ------
731 Converts ASCII char in A to nibble in A if it is HEX &sets C bit.
732 Otherwise, returns origional char with C bit sec.
733 FD16 36 ASCHEX: PSA :SAVE CHAR
734 PD17 80 30 SUBA *030
735 FDI9 25 15 BCS NOTHEX
736 FD1B 80 0A SUBA ISA
737 FDlD 2C 04 BGE TSTALPH
73 FDIF 8B a01 ADDA #$k :REPAIR NUMB
739 Ff21 20 01 BRA AXIT
740 FD23 80 07 TSTALPH:SUBA 1S07 :41-)00 ?
741 FD25 2D 09 BLT NOTHEX
742 F027 80 06 SUBA IS06
743 PD29 2C 05 SGE NOTHEX
744 FD2B 8B 10 ADDA *010 :REPAIR ALPH
745 FD2D 31 AXIT: INS :POP OFF SAVED CHAR
746 FD2E 1C :1C :AND CLEAR CARRY 3IT
747 FD2F 39 RTS
748
749 FD30 32 NOTBEX: PULA :GET CHAR
750 ?D31 OD SEC :SET CARRY
751 FD32 39 RTS
752 -.. . .. . ... .. . .. . .. .. . .. . .. ..-- - - - - - - - - - - - - - - - - - -----
753 GENERATE PARITY- Char is passed in and :cut hru A
754 FD33 37 1ENPAR: PSHB :SAVE SOME STUFF..
755 FD34 3C PSHX
756 FD35 16 TAB :COPY CHAR TO 3
757 F036 CE FD 66 LDX IPARITY :POINT TO PARITY TABLE TOP
758 FD39 31 ABX :ADD OFFSET TO POINT I TO CHAR
759 FD3A Al 00 ORAA 0,X :ADD PARITY BIT
760 PD3C 38 PULX :..RESTORE
761 FD3D 33 PULB
762 F03E 39 RTS
763
764
765 TIMER INTERRUPT PROCESSING SECTIONS766 :_ -------.I.-.-.I.-.-..I.-.-.-----------------------------------
767 TIMER OVERFLOW INTERRUPT, MATCHES FOR SAIL BREAK EXIT
768
769 FDP 96 08 TOF: LDAA TCSR :READ COUNTER STATUS REG
770 Ff41 96 09 LDA COUITHI : AID COUNTER TO CLEAR INTERRUPT
771 FD43 7B 13 02 TIM *SI0,PORT1 :TEST BREAK SENSE BIT
772 FD46 27 11 EQ SETBER :IF LOW, SET BREAK FLAG
773 : IF NOT LOU, JUST RISEN?
774 FD48 96 82 LDUl EHODE
775 FD4A 21 13 BPL TOFXIT :If WAS NO BREAK, CARRY ON..
776 IF JUST CANE OUT OF BREAK...
777 FD4C 71 7F It AI #*S7F,BNODE :CLEAR BREAK FLAG

I
-- -
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778 FD4F 72 10 11 O1N #S10,TRCSR :ENABLE SCI INTERRUPTS
779 FD52 CC F9 7D LDD #UNADDR
780 FU55 DD 81 STD RVECT :AND PRESET JUMP VECTOR..
781 FD57 20 06 BRA TOFXIT782
783 FD59 72 303 E SETBRX: OIM #S80,BMODE :SET BREAK FLAG
784 FD5C 71 EB 11 AIM #SEB,TRCSR :TURN OFF BOTH SCI INTERRUPTS
735 FD5F 3B TOFXIT: RTI
786
787 .........................................................

788 : OUTPUT COMPARE INTERRUPT
1789
790 FD60 7B 40 08 OCI: TIM #40,TCSR
?91 FD63 27 00 SEQ OXIT :EXIT IF NOT OCFlag
792 : DUMMY FOR INSTRUCTIONAL PURPOSES ONLY
793 FD65 3B OXIT: RTI :AND EXIT..794 *iasiaznssszzza, atsttasa,,,a,aa,,,,,,,aa ,~a,s,aiaz

795 : PARITY TABLE
796 FD66 00 0o 80 0 PARITY: UB 00,80,80,00,80,00,00,80 :A

FD6A 80 00 00 80
797 FD6E 80 0 00 80 DO 80,10,00,80,30,80,80,30 :B

FD72 00 80 So 00
798 FD76 80 00 00 80 DOB 80,00,00,80,00,80,80,00 :B

FD7A 00 0o 80 00

'79 FD7E 0 So80 00 DB 00,80,30,00,30,00,00,80 :A
FD82 80 00 00 80

3O0 XX20

801 FD86 30 00 00 80 DB 80,00,00,80,00,0,80,00 :3I~s P 08K 0 in 80 i
802 FUSE 0080o 00 38 00,80.80,00,30,0,0o,30 .A

FD92 0 00 o80
303 FD96 1000 O iB 0.80,00,80,00,Oo,30 :A

FD9A &0 00 00 80
304 FD9E 30 30 0 0 3B 30,00,00,80,10,30,30,00 :5I FDA2 O0038808O0

05 00 0 XX40
806 PDA6 80 0 00 80 DB 80,00,00,80,00,80,80,00 :B

FDAA 00 80 0 00
307 FDAE 00 80 80 00 3B 00,80,80,00,80,20,00,80 :A

PDB2 80 00 00 80
308 FD6 30 30 3 0300 DO 00,80,30,80,0,30,),80 :A

FoBA 90 00 00 80
339 FDBE 80 00 0080 0B 80,00,00,80,00,30,80,00 :8

DC2 00 so 0 00
310 :XX60
811 PDC6 0 80 8000 B 00,0,80,00,80,00,00,80 :A

FOC 80 00 00 so
312 PDCE 80 00 00 80 DOB 80,00,00,10,00,80,0o,30 :8

FDD2 00 80 So 00
813 POD6 8 00 00 80 DO 30,00,00,80,00,00,80,00 :8

FDDA 00 80 o00
^:4 PDDE 0 0 80 800 0 DB 00,80,80,00,80,00,00,80 :AFDE2 80 00 00 80

s15 , X80
816 FD16 80 00 00 80 De 80,00,00,80,00,80,80,00 :B

FDEA 00 so 80 00
817 ?DE o0 800 o0 D 00,80,80,00,80,00,00,80 ;A
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FDF2 80 00 00 80
818 PD06 00 80 O 00 DB 00,30,80,00,80,00,00,80 :A

FDFA 80 00 00 80
819 FDFE 80 00 00 80 D3 80,00,00,80,00,80,80,00 :3

FE02 00 80 so 00
820 : XXAO
821 FE06 00 80 80 00 D0 00,80,80,00,80,00,00,80 :A

PEDA 80 00 080
822 FEOE 80 00 000 0 0,00,00,80,00,80,80,00 :a

El2 00 80 80 00
823 F116 80 00 00 80 DB $0,00,00,80,00,80,80,00 :3

FEIA 00 80 80 00
824 IE 00 so 80 00 D0 00,80,80,00,80,00,00,80 ;A

FE22 80 O00 80
825 : zO
826 FE26 00 80 o00 DB 00,80,80,00,80,00,00,80 :A

PE21 80 00 00 80
827 FE2 8000 0 o ,B0,0,0,0,80,80,00 :B

PE32 00 80 80 00
828 FE36 80 00 00 80 D0 80,00,00,80,00,80,80,00 :B

FE31 00 80 80 00
829 3E 00 0 80 00 0B 00,80,80,00,80,00,00,80 :A

FE42 80 00 00 80
830 : XXIO
831 FE46 80 00 00 80 D 80,00,00,80,00,80,80,00 :A

FE4A 00 80 80 10
S32 1141 00 30 8000 0B 00,8013,00,80,00,00,80 :B

FE52 80 00 00 80
833 FE56 00 80 80 00 B 00,80,80,00,80,00,00,80 :B

PESA 80 O0 00 80
834 EE 80 00 00 80 OB 80,10,00,80,00,30,80o00 :A

FE62 00 80 80 00
835

837 : DEFINE INTERRUPT AND RESET VECTORS
838 FO 08 TRAP: EQU START
839 TOY: EQU START
840 OCF: EQU START
841 FO 08 ICF: EQU START
$42 ?o 08 IRQI: EQU START
843 FO 08 SWI: EQU START
844 Fo 08 11l: EQU START
845 O 08 RESET: EQU START
346
847 FFE ORG SFFEE : SET HARDWARE VECTORS
848 FEE F 08 DW TRAP
849 FYO F9 32 Dw SCISTRT
850 FF2 FD 3F DI TOF
851 FM1 FD 60 DV OCI :OUTPUT COMPARE INTERRUPT
852 FFF6 Fo 08 Dv ICF
853 FFF 1O 08 DI IR9I
854 F1A FO 08 DV SI
855 FFFC FO 08 Dw NI
856 FFFE FO 08 DW RESET
857
858 0000 END
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C2II*S CRO0S S R E FE RE NCE T AB9LE Iax~za

FC1 :
ADDR FoGo 1715
ADDRSP FC4F 605
ASCHEX FD16 378 389 528 565
AXIT FD2D 7139

BING FA33 286
BANGS FAB4 320 414
BkIGML P15? 303IBING? FB6F 321
BAXGPL FA62 305

-BIUD2 F9A6 200
BAUD3 F9AD 205
BAUD4 P91k .108
BAUD5 F9C2 216
BAUD6 F9CF 221I BUDTBL FACE 230
BKODE O08E 114 774 77 783
Bpi FB77 472

BF2 PINS 478 481
BP3 FB90 485
SF4 F313 491 494
BPS PHAC 506

BP6 FEBl 499
BTRY F9DB 261
CIPTURHI =000DICAPTURLO a000E
;HctEC PC10 147
CKCHAR P93k 140
CKEND FBE 529
C!ATCB F9F3
COMPARE F9E6 253
COMPARHI z000BICOMPARLO =OOOC
CONCEIR P11B 195 707,
COUNTBI =0009 770ICOUNTLO a OCA
ODRi 0000 a5
DDR2 0001 as
DDR 0004 90
DDR04 0005 93
DECLEI FC6P 622
DECLEN2 FC77 627IDOZE F049 118
ECHO FBB5 362 682
SEUPAR P033 647 679 697 714IGONOS FA65 290
GOTADDR P996 192
GOTBAIG PA3B 298
GOTNUN F957 158
GOTQURY PA4E 308
HELPDUI PASP 341
HELPFIL P800 334IHEXASC FDOI 660 669
NIHEX PAC2 374 397 408 430



j Appendix I
SEA DUCT - ELECTRONIC DRAWINGS

Dwg. # iSizel Title I Rev. Date.

SD-BO0l B Computer System Connection List 20 Nov. 84
SD-B002 B Computer System Connections 20 Nov. 84
SD-B003 B U/W Connectors (CPU System) 24 Nov. 86

m SD-BO04 B I/O Decode 24 Nov. 86
SD-B005 B Output Driver Decoding 24 Nov. 86
SD-BOO6 B Pulse Driver Decoding, A/D, Mux. Decoding 23 Apr. 86
SD-B007 B Software Timing 24 Nov. 86
SD-B008 B Computer Ribbon Conn. Pin / Funct. Cross Ref. 04 Nov. 83

SD-B009 B uP, System Battery 24 Mar. 87
SD-BO10 B SAIL, Camera, Transmissometer - External Conn. 02 Dec. 86
SD-0011 B Bottom Sw., Opto. Int., Xponder - Ext. Conn. 23 Apr. 86

SD-B012 B Buffer Board - Main Section 23 Apr. 86
SD-0013 B Buffer Board - SAIL and Reset 12 Jun. 86
SD-BO14 B Buffer Board - Circulation Pump Control 24 Nov. 86
SD-0015 B Buffer Board - Parts Layout 24 Nov. 86
SD-BO16 B Output Driver Board 24 Nov. 86
SD-0017 B Output Driver Board - Parts Layout 24 Nov. 86

m SD-BO18 B Interface Board - A/D, Voltage Convertor 24 Nov. 86
SD-0019 B Interface Board - Compass Interface 15 Oct. 84
SD-B020 B Interface Board - Rotation Encoder Interface 24 Nov. 86
SD-0021 B Interface Board - Parts Layout 28 Sep. 83

SD-B022 B Rotation Encoder Interface (Encoder Housing) 20 Nov. 84
SD-B023 B LITTON Rotation Encoder 20 Nov. 84
SD-B024 B Rotation Encoder Interface - Parts Layout 20 Nov. 84
SD-B025 B Auxillary Board 24 Nov. 865 SD-B026 B Auxillary Board - Parts Layout 05 Dec. 85

SD-B027 B Manual Control Box (Connections) 24 Nov. 86
SD-B028 B HP 1630D Analyzer Interface Box 02 Feb. 84
SD-B029 B HP 1630D Analyzer Interface Box - Layout 18 Oct. 83
SD-B030 B HP 1630D/HP 1610 Analyzer Interface Box 12 Jul. 84

SD-B031 B Main Wiring Harness 28 Mar. 87
SD-B032 B CPU Endcap - Electical Connections 13 Dec. 85
SD-B033 B Pump Controller - Control Circuit 26 Nov. 86
SD-B034 B Pump Controller - Power Circuit 26 Nov. 86
SD-B035 B Pump Controller - Powrd Ccuit 26 Nov. 86
SD-B035 B Pump Controller - Board Layout 26 Nov. 86
SD-B036 B Pump Controller - Block Diagram 26 Nov. 86

SD-B037 B CMOS - RS232 Interface 24 Nov. 86
SD-B038 B OIS Acoustic Command Xcvr. - Modifications 30 Dec. 86
SD-B039 B OIS Acoustic Command Rcvr. - Modifications 30 Dec. 86

SD-B040 B Photosea Camera Cable 28 Mar. 87

SD-CO01 C CPU BOARD (2 Sheets) 19 Dec. 85

SD-CO02 C Main Junction Box Wiring 18 Dec. 85
SD-DO01 D Electrical Master 31 Jul. 85

I Iil
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L U/V-D I/O-D Bl5V3 SYS. GNDJ

XSG-4-BCL 4-Pin GRN

RMG-4-FS Flat Motex

SEA DUCT
/CPU Reset 4 4 HTSAIL CONTROL 4GND < < ( BLK TIT

CABLE 11 1N 2TALE1SAIL 2 == 1 VHT ;

(NOT USED DURING 2 T4
DEPLOYMENT) 3 SAIL 33 LK

U/V-C I/O-C
XSG-4-BCL 4-Pin GRN
RMG-4-FS Square Molex

18-4, 18-8
Color Code

*7WHT = I
BLK = 2
GRN = 3

RED = 4
ORG = 5

WTME VIV O=t V'EV BLU = 6
VHT/BLK = 7
RED/BLK = 8

, DODS HOLE OCEANOGRAPHIC INSTITUTION IT SAIL, TRANSPONDER,
APPLIED ENGINEERING LABORATORY AND TRANSMISSOMETER

WOODS HOLE, MA. 02543

INTRACT N[L 10/85.69 ICODE NO. EXTERNAL CONNECTIONS SEA DUCT
V. E. TERRY 'DATE 26 JUL B5 ISIZE BIDVG. NO, SD-B-010 I OF JREV.02 DEC 8



SVITCHED SYS. PWi- RED/BLK 8>

(+. 7 e (30r'.ea. BLK2

(E 4

__,______o_ _._ I BLU6

Xn /H~
14SYS. G3ND 'JNT I1N

Box F RM-8-

ROTATION KX8
SPOINT

Yo c 14Q

4K Switched Sys.
~ 50 me. Max.

Insertion Sw. 1 -

Zo 3 Insertion Sw. 2

Insertion Sw. 3L-

ZnLO 0
4 GI))l Insertion Sw. 4(E'

__Square Box G J

H21-B4 Insertion Sw. 0
(Flume Retracted)

ROTATION Square Bo)
POINT L

subsea oF.., 7 ,, 1- - M-1 Camera GNDCamera W> . , B.K I,,'< I>- V°"°O>
Strobe Sl ROBE 2 t -I <2M-7 Actuate

L U/V-L vt Po WOODS HOLE OCEAN
Square Square XSG-4-BCL APPLIED ENGINEEF

ELECTRO ox Box WOODS HOLE,
51-F2M G F CONTRACT NEL 10/85.69

IBY V. E. TERRY



X-1 30 ma. source (Qprox. 7.2 V)

X-5

B nRG 5 BLU X-7 18-4, 18-8
-T ,1 CRY 6S V- X-7Color Code

. , Ir< c x8 WHT - I
BLK = 2

X-2 GRN = 3.-1" .0,.. RED= 4
U/V-J ,-," N.C. Conn. C DRG = 5

Sj RWK-B-FS (CPU)KSX-8-BCL 1/0-J BLU = 6
9 Pin WHT/BLK = 7
Motex RED/BLK = 8

ROTATION
POINT

POINTN.C... 9>_ N.C.

F N.C.- Z4
Switched Sys. Pwr. INC. - Z

1 50 ma. Max,
01 BLK a< WHT < I Z1O

04 RED Vln Z
4< 4L Z708 ORG i n

10 BLU 5 GRN Z6

40 WHT/BLK 6<ORG 6 Z5
SPRE RED/BLK 7 RED 8 Z3

OTU/W-K 110-K

Square XSK-8-BCL 9 Pin
, RMK-8-FS White

MOLEX

I BOTTOm SWITCH
Square Box G

L,-I-lI - -u-r- InIr

GND afTIC VIXV

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLE OPTO INTERRUPTERS, CAMERA
APPLIED ENGINEERING LABORATORY SENSE SWITCHES

WOODS HOLE, MA. 02543

rRACT NO. 10/85.69 ICODE NO. EXTERNAL WIRING SEA DUCT
V. E. TERRY DATE I NOV. 83 SIZE B DG. NO. SD-OlF IREV.23 APR 8



SA &0 5v 
&ri aoO

P IC3TF5S W ~ FI12 505-~c PSo c5

PAn I~R $I-3.1

G-S~ >

905Ch1 e2

TPe.7I/6

5v~ > -

Iq rI

f 6 zx
_G:_ N2 50

14 ~~ ~

Sa V

7 A- I- r_, t5 V---------

-,j D

-3~

C 3 -

V0 IN V IZ ,\C

11, 

/6 1

___~~ C,'A F~r,~~~~~ 907_ PO.



4 7 CNC

-78S ' - &r

3 *Z W25 4'

5ois P38 P4/,? TROO z i q 8
L ~ ~ Pv('

61

Gs3 I - 11 IOL3/i

TP"A --p, Gs,?- 8 800

813 > --P 9A0jqv L F

6 3 5 _P 7 _lA__ >_-

I - > - K ? GA I> X 3 5 4:

P> 1/02 3~~4 c' czi

t- AC~7 >- K6 1/0/6 5~

2 X I < 4f

- -- Li'L' IP~ /~

1 +5 >- iV222A

F TIP Ir N3 C

3 106

/Vt' i' I

__________o



AU-D-3 VG 5 iL7- HA 
E

45WL 920 A14

N/Vt.ISS IDVALi 2
A1

0tD- 
-3v~delYS'Rd.

A~tvw z 17-

'V . a'~4 
-V--4 C) DI R

,092 5v 5vMi

E1 t- N .

M 
W(o

C) _Pftoj.

S'E2



42-

I2

+s
.2-N:3 4l 0

( 2N3Gc'4 K

I'W L

y6

zgc oF

LAL
.s 6 (''e

1~ESET II~53h

WOODS HOLJE OCEANOGRAPHic iNSTiTUTIidTITLE
WOOD* HomE MAM~ 02543.

Smarr OFy. DAIwjL



16 /Y

ET-2S7,- /0 
-371

,31 6 q4,'

110 A-~75Q/~ 
3'2

43/ ~ 7" Z-\> 
/ '

- ,a 21~



3 5 7J 7 t'Does nc' D o Conector

No e- (f' r- ) 0 0- )0 (5.-'~ L fejJ' lrA . ce

dld

'I. ~ VIC-Z -

35712.1%ea e- SAIL . ,

.z59;47 94

Rk , /
RLV 1,A6A

WOOH:L OCEANOGAPHI IN"tao /oTiTL.EA ~ Lii ~c.
w /S HOff MA99L 025-".. -3,'H k.~.

pvt-I

,ela ?.. sev.. S4L co.L./ _ &g.

SHELET A'.



~F51

LJD
I~Li~~ I iL73 :

c~J ffl~~~I I U(7IL
ij

SS



IE52 L.L

J

Li LA. £ IJ7
4,:..

* -s '*SN i)E7

;p~ H LM S.051r 4*/ o&.,
(5) oi lsz . 6\ -?1 6B-YcZ

- -- i B -



35 r
,.L4 P 13.4 &4 1 CAJCab ,

-LP &Z'J zV PSlG)1
9-AS &b C-Z-F

f2 "16 It

----- 552
3r / ~F.2~h6~e i3

_ _ _ _ _ _ _ _ _ _.
N4 cA'X7A

2r
:Iv ' I

+TV"
~ 0 5v

5v EL
_____ mm7C

4~~.S'-Vd T"J- -

- - ---- ---

O- V,

- Aj 1i,4

-7 /Oil '-mfl

-Jm



+#241v Leodc Acied )I Htof OW
0

ii 3itZ / a~(s/,
~~~I K T"O-7.

2E

----- i221 - q~,CFA~-. I &oil__
1-- 

ei er

3 lc 190/ 2,I3 l.&A

Iz -- 2 4

JN-47q -. 2'c

-~uru 2.KS ---

- '--'I- - 1i

- - A/C

-7,, '- 
r

% C> "1)

I Q L'4 -7

WK /t Oc 't
7 a q KAWA
&/Ov Ra A-)tb

*)WP zq apoke- p~: r-rt eA.-'cs4 Aua, V3 t-)'Z r
7.rc1s- ZE t-ARN-EI) [A t- 3 4ra 3

/ ~ Wooos HoLE OCEANOGRAPHiC INSITTUTION TiTLF.E~- -- .I ~wooDs HoLv, MASS. 02548
pR~ 6-? By______ 140 OUTPT DRIVER SOA"
SHE LOI.L /TI ~~ ~



Nm

2 3 q 5 2 .

C Ti,

I I

I'

4 - - I - 7 - "-

• , , p /A G

--.----

,,.,_. 
-

-
.. *2.'.rg S i "-

/ 

6I-

W(

PRCSHE



LA--, -e

0 -Jc

227

~~C
v/f--

K~4P~C.

_____ ____ ___ - --
I _

/252lo -L2/(/

r~~c Z-, -. s---- 2

2 7 T7. 1/)le

,.< AC 0 / 7



j ~~A)c(k ey .O

rk,- 6 -i

- /lta.. Zk.~ dIC A (a' F2

/VC3

A C [--aV
4/P .w~ ~,/

Zamhpv _Mw? -

/PL- "'

F~ CM~ ( r77
~c~i A/c..~-.____q21

AcIC/~ -, -'

3 >1

-z~~+-

Z6Z 7

2 
.

____ ______________

7660 6 ___________________________
FA

j -2.
IQ '

op. :-; T -3 <00/C L

14~i ,LS0/

IV-/

'~
1

"~a 
2

C IPR

~~S0



., 5.Ovi

T~09,

• -CA. 2Z,"~f~ ~7 (A9 (,- uc

LI.f so -413B G5201

1/6'' ~ Liofl 6 -?

5 3.

D/3

-" '- / '-Of

r~

C -4

A-2'

-- -- 1 ,'E .23

-- 1', _......___-- -_-________-_..

A I

*/5-

" / AI I/I

PRO- , ,/ t e. C - . a a I

9HEr----O,--"AT .-F~ .Ut. T- %

./: ,. .... -. ,, - -C''. "

IwooDS HoLE OCEANOG.APHC IN',',r,.,ION TIT.E .. , .r. ,,,
WOODS HOLE. MASS. 02543

SHEET / O -/ DATE 2 'Fi- 3 " SiA 47. -t""



4

-5.L. L -

-~f -- -------------

7K--

VAJ.S~ e C., - 2 -

7A? ZI
I________ -,2 2L

.2 .~% ,- ~6 __ ___ ___

t~ (~ 9 - ------ -



5.O

401// 415 G-/ 7-

C-'

23I

WOODS HOEOENGAHCINST17UTION TITLE Al rr ,CA C E- 73A
WoODs HOLE. MASS. os4

Proj 10182. 619 Az- . COMPA6.-C- =ArE ACjEF



2, V k-S,; _

60

3 42 9

----------

.4C OF-ji
-3 15

OIL Ile

QE ~.A4 )t X.Zo
G..-K r/a

Z

L~rcb' GS~ P/



41 '

F4-3 GS30

iG s

7/-?s3

.r ,/ &

,"2 '2

X .,.. )o . s,.L - ' 41"

~ 693

WOOD oOLI.. MASS. 02,5M

Ari, A% . -,o -o2.)

" " ,. ~ i=i "II mai mml i l ,m



*V -

- /~Lk :, ~ Fs

40IfjI)
4(( Z75z ,

ru L 7

~T

'..4~-~vu __ PH

~4c'~2i &



r rI

i '7 ' 7- i, ..

Li+

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLEZv er(cCe o.rk
WOODS HOLE, MASS. 02543

Paoa. 16 le-2. 69 1w.L Ae,6sL~oM1
SHET...L-7i.-D 41SAc

13e

--] --+--] -D-8 -02.,



I14

L 7-rovCLX

2 2

LL

PC

I. _______________SHE_



4 M/14'AT7-S -S4 S t, t4, ee <3PmarsA malrin~e

5v w a 55OR
c4  ~Cl 6-9saJ

I _

5, 5v 02 - Ii ,

NJ -'

PROJ.~~~ ACI 4L HO"SI'
SHE O--= -ATF lo 2>4-oC7

/0f2- 

()5



I AMPPER? i6OARb ASSY I ll 2 9216 -3 t -t6

LM..5, --c 2 K 4

R5 15 k2

N.7 N A~ 3 _A~ A A A

< ~ ~ ~ I V~~ -T V _

>eG i ~~ I

PPRO



>915-3 t -(6
PTO:?C -jq- )9P

C2 + V+

.7K 32~ T G. f~
27

52RV-a cA G

51LUI-T-5N G,

?I Z

12~~
1 L 3 ?22

I 2~L3 7 F

A J!10 L3 5 L,-TB

19

Woo[)S HOLE OCEANOGRAPHIC INSTITUTION TITLE
WooOs HOLE, MASS. 02543

PROJ. 10/82.69 B y A. L17-7ON/l~j~ &~J
SHEE 2- -OF DATE Ed VE%



qoqZ

elo 77

q0'2

A - .
I47C7Sj

I~~~~~~~~~~i 
i~~~-- _______________

K'> Ac

AOG~CPRO
C ~j>D SHE



WOODS HLE, v-J. -54

--

I WOSHOLE OCEANOGRAPHIC INSTITUTION Trn --z

~WOODS HOLE. MASS. 02543\ - RIot,. . #.+;o ,..j Eo attcr.a @.

PROJ BY 1'4) .2" g50. .. *'

ISHEET- ~OF 2- DA-tJ /2 (17 ~ ke-~.A )~



+ 4.3 V 5
3ZAASe r. -5v

2.2K1 -~~~.3 co
1 Z ' _4 I C&IC

(wod) L67 4 I L
tI3

0e

(YEL) X( a aO5C~ tO By. L .-

te4bFET DRAE 
I h

ISOA.

10_ '-

1V7

(a 47 
AJ

+- 14.2

___rto 
LL - _ _ _ __ _ _ _ _

(OI _ _ _.-

(as4. o 1t~~I', "owm/

LAP7 (ni) 138,

N3 fC- J 34K qe t' 1c

Ac PfD -- o~

ZIZK



CSI

5~~~ 1&4 P

(3 2 rCI~' __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

3 c C5

/C 1952 - -

2 V214 3,

W; 13
L 1: 22 =7n. 4

3.$Q

-_________4 !

_ _ __ It

IC K

1~11

2 4 A44

-TPA 4:fS'& 4E~
~AosHOLE OCEANOGRA PHC INSWiii -- rE~



V)i

I QPTO

ohr~cj -- A

Li___ Ii <7)

i C~l ~u

7 - AA

SL

z . Il
P£O-

14VT



3-T v

1.011

__ _

WOO -0 HOLE OCEANOGRAPHIC INSTITUI-O TiTLE --

WOODS HOLIE. MASS. 02543- -4 t *

~ A,,;

I *F--L-D



AAA

~4j~4

AAA,\ A

-o*, lzc. ol com '3 -\4% m

~Jo ~ NN

/U\,U /KAK K 1 Ik

Le ,1r



tv) R) Ovm

cq~~~~ NNI N inn m n nm.- 4

M /V AAQ .)V )A /V

TI. 
v\

NtI

Ioc Ho 6a IR-- j~

N N rr'~ ~ Wc' ~rogr .rr .'- ... ' .. .. -

* Hfit wo its?
71 SERDA4' iA.An A PTil~



2- 1/0 70 PL -it 4 v- .

1/09 TPZ4 q2 IIJD TPlq

GM GAJ TP27 qq 'IT PzA-

7'P. ti ~ L q,5
Ic 1bD. '4( G-S 3 0TP10

E/ NFs TP 2- '17 rp go v2
12 /W~.C. KY) q'T-NA e,4ZT-7P H

/S 0~ cf I-PAO TP 2e
/ I/ U~ f-j:TPZI

)6 1 E F 2 TP'PI7-

Al

FZ TPZ1

20AJ

2 2' A2' 4-

2~ As v

2~ WAl ' M

4C



~~J-z I-
2_4 P5y) AM -. P. NP '~

A10" Tz-z -I i -.TI-2

A//' TZ-3. -2~ ~ -3- _~

~~lq*- TT- -31o.7j

A'S' T2~-4-f - Z' . '

A'- 7~~f--I

VI~~b ~ ~ Z-)Z-- KEY A2'- i-~--z

A 2- A t'--,s n S2

/~17- A - C 72-19 2 /6 - .<

72 z-' "c 7J 3~ :-1-23I -1. o

012-

-A7- /rZ ~i' ~ ~ ZLI KEY ~'

T~~~ PPce '0 ' v

- - -----i--ik - +

W6tg 14OLKr OW~NOGRAPHIC INSTTUTrOb-j imh

pnjWOo9)j HOLE. MAS&.02543 s A.p(3 J,4A#..Iy& 1

LETLO 2- X___ V,
smalff or0DATE



*1- a2 8' . T
. ~ ~ ~ ~ ~ A v e . .. e

9 PIN

7-o,

iL~J

ZED 4~ H cu~'

6 -Uc.D z ' s ~ 
. , ~

A)i
0 *4 .ee* ..0 .7 W



I; 7

7 W6O1S HOLE~ OCEANOGRAPHIC IMNliTU-ni' TITLE j-I --

wOlODS MoLE. MAsS. 02543* p c
-. 

2- .4 49 .1 ; .r. i i t
- ~ SEET 

AYTC
4 LCC 

L5



4 3

- A,d

U--- h " -

•I , I _

//.

1 -- / '- ''

- --- --- <

P,- * .. ... . .. _

. _ , - --- .*- . . ! A

,H. .. _ - : . - -< '. .- ,t - -

WOODS HO

CONTRACT NO./

Bay T 02"-

FTUAIOKIE0.3 I 3 "



REVISIONS

ZONE I LTR DESCRIPTION I DATE APPROVED

D

:.: 1- t

2

1P

. - ..,. - .. . :

"- -: vK , - - ,.

-- -,. \

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLEA
ENINEERING DEPT.- /.--....

WOODS HOLE, MA. 02543 " ,

CONTRACT NO. _I 4' CODE NO.
BY 4) DATE IZZ" 1. SIZE 13 DWG. NO. OF REV

2 1



4 C 3
I'D

- Aj

~ 2 _2

PI )N LL op1- e- 2e- I

m e r-a-f

SY~~ ~ S.AT ,T

AM A I AJ

CONTRACT

nOOM§M/MOKSI06 0283 4 
v~.,



REVISIONS

Tooic7ZONE LTR ESCRIPTION DATE APPROVED

Po P.AIL DE

LL/ \

~* z j

E LiL

-' LiVJ

F c- v Z

%-..A. 2

C flop, -

Lc-i

,~2-s m,

A

13 4). -rIDATE 3 SIZE OWGNO. gD



O.L 10

E4ECT 1?ZO.-VIC

76 £

BrL

As Vs 4-8-13Ld W04-cL X & ,-1 C -

c I,- s I b c EAJZ) c.APZ 21 l

o 2-217CONTRA(

By LI.

Fae'"mt0212 43



L_2 1

REVISIONS

ZONE LTR DESCRIPTION DATE APPROVED

i0

A 4- 3 / 1

T, 4k 00

( i C- -( 
(w

, , _ _ _ _ _ _ _._ _ _ _ _ _ __

, Z - -fRr 7 3 TVo S --

2 - -e. . -

WOODS HOLE OCEANOGRAPHIC INSTITUTION TTLE C -PL E,^c_-m,-
E N G IN E ER IN G D EPT . E l etc_- . i c j. Co mq n e c .- io rS

• - WOODS HOLE, MA. 02aS43

_ BY ij. 7re-er DATE 13 bc4-BS SIZE 8 WG. NO. "' -032

-2- . .. eIi- IiiiiiA•Ui



K . ~ K JP ED 10A WC, 9RG M(A. C ~ vtz t

P WA .5& U-

L oIa(1 1

IT~

~~10

It7.

14*7 zeC I o SL.

-4-4- iB W-

L A\t -<A.
NC.-

C.~~ I4 a

Cb4IO4LL~-5v

LO../OUA.~~s oj v/&S 3SCNR
BY1illr j

F~r~U~u~mooROI 2a2. 4



2 - - *

1 1
REVISIONS

ZONE LTR DESCRIPTION DATE APPROVED

L10 - I

q, 9f71115'!-lj . ; I+:S- v

0 . 1200 14 .S

+S, 9 10 2N N3 0 06.401:

c -
_L.

- IO I.O-,

<B

.. .... ~ -A i~ /' iii iiii i i

IF0 7T

ti 1

INIERN DEPT 4. P 0

2o PC



i-.2AV 1i,3 0 LA3R20A

ooo,.5 i-FE

t-4 &W~R 2

YEL-
101130.2..

*2qL

I - z
\Z.2L

U ->From

9 7
~O0O#MFI

RMOM /lIM ICS19 022's



REVISIONS

ZONE 1-1R DESCRIPTION DATE APOE

20AD

)w
RD 2

rjg n A- )

RMK f-9 FS

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITL

ENGINEERING DEPT, %e y

WOODS HOLE, MIL 0254

Ta CONTRACT NO. c0 8. 49' CODE No. O

DATE2'7 FPh- MSIZE B DWG. No. TB o E

21



I
I
I
I
I
I -

IAI ~O~'T L.-I
'p p p

r
1c53 - M

jcv, ____ S
* ,4i9~3rc~/

2 _____go

I A?

1-

I
* * ~

I
I
I
I
I
I
I

*1



A p. L\

I

]I'J --- 21

SHET-t--OF3 AT

; ,,- .0 -

• ;0 ,£ 0 0 r

-- .- ;.-

. K----

e I __

kEN Z..t N. ) G u 1":

SWOODS HOLE: OCEANOGRAPHIC INSTITUTION ]TITLE ?£..P-I ',C., {:2 rp o '6 i e.
WooDs HOLE. MASS. 02543 / pC . II

PRO J. -(L'! dI !-)



I\

SAI L
LOOP . G J

II
SYS.

CA N

"? PE oy, -3

/ 
= j- r [1.

I__ 
PIE 11)K~SAIL

-__SCL/U..

Th E Uox.

L~ oa P E 
P i P E z o xA 

i J

I""V NO Li
COPATAJLE

LbV CONTRA

-."WO MM.. 0232 4 o

( '~ 

w ctz 
, ,E K s 

./ 2 

* '

L" 11,CIII u~ ;3,

LOO P"PI F- 0X, I
q/L8¢V



REVISIONS
ZON E JLTR DESCRIPTION I DATE j APPROVED

22 

(o ?7

SA L CP +24V MA-o

SCLILL 1/0

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLE '"m (OJ'eJ COTRAC NO.WOODS HOLE, MA. 2543 Ok Dra
113Y _______________pp__I T OW G. NO 0f-3. OF RV r



RESET.
FL R

U tARF- (rN\Jcr-LS)

- 7 RAI, 
/ f414

E i F~)

C Vy QE

L- D
RED 2., /FP 4

1AL)2 L

fo"-CS.Zt aL 0e1i

CC, W -b r4 -n.&.Le ,



/0 & Tyr ic.-I

COAJ.J,JC.. ; -O J

3&1D1A ) AJ 41

Vt, -ZA 6 -
£

7

~) &NT

.e.~~~~~C IQA~ z)L~rT2.

IF' 2eLve &' LZ) c E

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLE,,O -','f 23
WOODS HOLE, MASS. 02543CMs- Z3

PROJ. C)./ a - . 9 BY 7 &L +
SHET -F- LDAI -----

Gp-13037



'PI
L NoG.?-&urc Ci

SIc

1 cou-st c. ComOnrr a T -o ec~Ler 'Boc.r. (ACT)) A

AllAi )o 4

I a TIME BoAecs'.

IOS

I~~~~i40 PWiA/U@EI K22



REVISIONS

ZO LTR DESCRIPI=, DATE APPROVED

Ti mer 33KrL

C) -3V3

Z2 K< 
I

YEj C EI

7IN1400 TrMER

'1 0 A R 1 100 K
100 K \N-

-z~ ~ YEL 
5

_E 13 R N Y T ~~.rv R~~ Ab OeU V

W T_

WOOS HLE CENO AHI I NSO (TTL
\NIERN.ET.j.SAo~bC ~ L X~r

+ODHLM.24 Vo~.j.cir. m

COTATN.CD+O

ByX W= Cjr DATE 30v.m A~t CIZ D AWG NOc-~ O E

2> =1rc c xro on



TI-O

'BOR

(3 445 7

10

B ~~~~ADDT1E~s 0010__________

C= E n LC a.p M ezxcAk Cos v
ED=Tr..-si or. 6be-enbch~c

(Solier Co.%Tm-CAzeor)

SN

I F@O~g MJUO(SIg @22.63



2- 1

REVISIONS

ZONE LTR DESCRIPTION DATE APROVED

D
100 K

o -LL

_ "' 0 \P

I T-9AN.SMIT/7QECEjV5 'BOAR:Der.V

Ic 3-113

TI4 4-2f 
-Z 

+___ - c v C

TZESET -

FrIMEP i2K
B 0 AYJPM1+ G- ND

A i~A

P IN 3 B

ACOLLSTIC~ CMD. 
lL

'DCOME.Pk F- WAr- Ab

WOODS HOLE OCEANOGRAPHIC INSTITUTION TITLEA

ENGINEERING DEPT. O.U. Acou-sic- CorrnndcL Tcvr. A
WOODS HOLE, MAL 02543 Mc ca os,

CONTRACT NO. CO00DE NO.Mdfca. in
BY IDATE 3'bec Iz .. DW...NO.....-13 3 OF REV,

21



2 jd5 Ace~l-j 4 DI

6N

45+5.7

GaO: SionT

C3N o4 si.4 S/

4 5.V .7 -58-4J

404

W/8R- c 528Tp

I Y 04' FN l,

12~~1 179-r

5 5- R5

1) 0500

BO~~y' D3 B310

251 RAO NO ~ II5

Ni N I *.? 4 5. V5

24 ~ ~ B7' 0
TPA 0 'A 531Q'D "~ 5ic

74 C0 CaL /O I6S78M

2 . 71 TPB -5.
4y, 1 J

No Ctye -i NO Z . 11 1A



2*vaw 11

toO 1 J .UMPEI? UART CLX TO

zPba Viw 1q. 4 PROPER PINS ON IC.28D

(To MEM) RTC 14 C2
SEA mu 04

LtdI 0.2,/ SA 2

1--57~~ ~ ~ ~ ~ RD4. -72 - 57.j f8visN

'5f 
I T

At 2, SA Q

2 TIC _ .

fl is. r. a 17 r1 8

d 17M 51~
80 T.. BO (ill)

04T O4CT rN4

CSC2

4 4

;iRD jiMR-D C

6555
N.C0 1,BJ 4,5 0j 8/.3 1 o n 0a

NO.:B 2I 10i NO 3

I B CS A2 5 P) B

.7SiB V'0 7 80

DMA
A OU J1

SC043 so1



CLK TPA
TPA -t.7 V.45.7 V.

T A4 (D A7(> ACJPA INT 4p V 'A5U

A6NT 7> CZ/AA A 6 ~ B

7 8 leA. I B7

-E 2f A' 4A - 4

A7

CC 2L-C48

0 1 "0- ~ C ________>_____2. Z A Al

I 
-RI

Hf4 Al :CA 2

A31I R2 Up0 1.28 M WR TP6L~ A4C 0 c.d2

A0EC Lnjuw~ "Ayt to A. A7 SW~ .



TPA 45. MEOR CHIPS v l'A, *.

45. V. 2 1 2 1

0 4. 34 >457- 11

A 4 -- C oI EfO

66o>- A?'11 J

CSA6'

4 t 9 : 2 so AACH0F0A2A2
E~ I.~4 EOYCIS A" 88
E 3 2  :4 6 A 07' 10  807! -: 80'

86' B
84' V

r, .D AS 360

147rb'-4AA'BLE d -3 4

82'r LN o YC -

MW$WR' A 3 74404 O

LiI BOOE C OL OCAOAAtI INTITO 40TITL OPIOA
704 T ox + . Vo a

O0T SIEitO O SCO iO S

4 3 -L s IL.72



BATTERY O4kCTAPS

I NAT~ 22-4

42 BAT I a 23
BATER e 9ma 2 4V 3 2 O.la 24

4T to TB-a00 &20 3 -m

BAT t ON 0
ST I--

mwm us a RELmAY TER-1-CII

Cos-

TT--A- smD I RETRACT 30.. 7

9TB9A -SEVI E . NER

02-0 3 lBB~ 3 7 ----- TB-2-4 PI TB-A- El D . ERC

TD-TA-2 ~ ~ KC to.ILPLTR Y

60 0 K 1-.-

<_ _ _ _ _ __ _ _ _ _ _ RELA CANI1

SE.. I 12. T

3d Pu232 TS29
4ED 2n INSER 14

------ T T-3 - 2-CV 10 TDS- E RE TRA TE Li- --- - -- .

IB-SA-lO-211 TB-9A-

4 -DG a. 3 -C T-A13 T-A- fGT .A

3 E TB-2-1 HYDRULI SSOL2EN-3OIID

N.ER

24V<:]-~ ~ ~ 0 
9O-3:-GD NLT

733- a -< B3- q T--
- .tV ~ -. .. . . . . . . .



p m

r

r - - -
Z

O*Ti 3~ 2 OG 7210 1-1-5 <>..A-

36116 2 ICE1 TMWSTIO-
6l .e- , 4TI4

--- <-44-

p -90 - ----- CI-BA-I

44i

H- iay611 TD-OA- ->T-4-

TP-9A-II

S ~ Ka 6 0 ----- <TB>1-4-S

20 KrY 0R V S E. TS 0 -
11-4-

II SOL 2.M3 7 TB-9A-12 TI TD-4-9Vp x WW

SOLENI VAV SYSTEM

GAS 6 ~' uff6LTBP19..3.

0. TP3-A-14

TB9- p DI--

2LCR1A -XASTVERR
TSEA DUC

SOL SOLI 461 TS-4-1390

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



I

APPENDIX J

Electronics Manufacturers

Apparatus Service Co. Littlefuse, Inc.
5 Henshaw St. 800 E. Northwest Hwy.
Woburn, MA 01801 Des Plains, IL 60016
617-933-5999 312-433-2050

Belden - Electronic Wire Litton Systems, Inc.
and Cable Division Encoder Divison

P.O. Box 1980 20745 Nordhoff St.
Richmond IN, 47375 Chattsworth, CA 91311
317-983-5200 213-341-6161

Brantner & Associates Magnacraft Electric Co.
1240 Vernon Way 1910 Techny Road
El Cajon, CA 92020 Northbrook IL 60062-5376
619-562-7070 312-282-5500
800-854-2552

Melcher elektronische Gerate AG
Byrd Industries Ackerstrasse 56
P.O. Box 278 Postfach
Industrial Park CH-8610 Uster
Shelbyville, KY 40065 Switzerland
502-633-1338 Telex 57154 MEUS CH~Telephone 01 941 37 37

Carrol Cable 
Company, Inc.

Pawtucket, RI 02862 Molex,Inc.
401-728-7000 2222 Wellington Court

Lisle, Illinois 60532
CompuPro 312-969-4550
3506 Breakwater Court
Hayward, CA 94545 Micro Power Systems
415-786-0909 3100 Alfred St.

Santa Clara, CA 95054
Digicourse, Inc. 408-727-5350
P.O. Box 50699
New Orleans, LA 70150 Oceanographic Instrument Systems
504-733-6061 Box 766

N. Falmouth, MA 02556
Electrochem Industries
10,000 Wehrle Dr. Optimal Technology, Inc.
Clarence, NY 14031 Blue Wood 127
716-759-6901 Earlysville, VA 22936

Humphrey, Inc. Photosea Systems, Inc.
9212 Balboa Ave. 11120 Roselle St.
San Diego, CA 92123 San Diego, CA 92121
714-656-6631 619-452-8903

J
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Potter & Brumfield
P.O. Box 322
Princeton, Indiana 47671-0001
312-386-1000

Relay Service Co.
1310 North Pulaski Rd.
Chicago, Ill. 60651
312-252-2700

Sea Data Corporation
One Bridge St.
Newton, MA 02158
716-244-3203

Sea Tech, Inc.
P.O. Box 779
Corvallis, OR 97330
503-757-9716

Stevens Arnold
7 Elkins St.
South Boston, MA 02127
617-268-1170

Sinclair Manufacturing Co.
Chartley, MA. 02712
617-222-7440

Sprague Electric Co.
87 Marshall St.
North Adams, MA 02147-2484
413-664-4411

Syscon Corp.
5015 Hancock St.
San Diego, CA 92110

Teledyne - Mecca
P.O. Box 36393
Houston, Texas 77236
(713) 772-2811

WET Instrument Systems
P.O. Box 517
Woods Hole, MA 02543

I
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Appendix K

BLT.2 Mini-Monitor Program

r JBLT, (Bradley-Liberatore-Terry) is an extension and modification of
RCA's UT4 monitor. The only I/O used are Q and EF4*. The baud rate if
fixed, and an entry at location 0000 (cold start) will give a prompt
without typing CR. Some of the extended functions require a modest
amount of RAM but BLT checks before using it and will refuse these
functions if it can't write in the assigned area.

To install BLT:I_

1. Find the timing constant and write it into the PROM at
M(0108).

300 Baud 1.0000 Mhz. = 14 300 Baud 1.6000 Mhz. = 18
300 Baud 1.2288 Mhz. = 1E 300 Baud 2.0000 Mhz. = 26

2. Select one page of RAM for BLT's use if you need either the
subroutine call or CRC functions. BLT will use EO-FF on this page
with a stack extending back from DF. The page selected is
specified at M(OOIF).

3. BLT.2 is page relocatable and may be moved if required.
Two long branches must be changed in the UT4 part. The bytes to be
changed are 01 at M(OODO) and 00 at M(01FD). These are the values
for the version that starts at 0000. Add to these values to move
to a higher location in memory. If you need to use the SP entry
method with RAMTEST (see section on modification of BLT), you may
wish to change the LBR at M(0010) as well.

4. Select the user branch at bytes 0005 and 0006. If EF4* is not
held low (true) on entry by an RS232 device, the monitor will jump

to the user program via a LBR at 0004. This is usually set to 0800
but can be any value.

5. If the terminal you are using has a narrow screen (H.P. 85) you
can shorten the memory dump line length (set to 16 bytes normally)
by changing the OF at M(009D) to 07, giving a format of 8 bytes per
line.

6. If you can't use EF4*, the monitor can be switched to any other
flag by changing the 37's (BF4) at (0002), M(0153), and H(0161)
and the 3F (BI14) at (X(0173) an  (014D).

Features of the BLT.2 Mini-Monitor

BLT contains the !M, ?M and $P commands of UT4. Read the RCA docu-
mentation for details. Notice that, although RCA doesn't list it in the
register use table, the TYPE routines use an additional scratch
location. RCA selected RD.0 but this interferes with alternating calls
to TYPE and READH which is occasionally useful. BLT.2 therefore
substitutes R8.0 which is "scratched" by all calls to TYPE.

K-1
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All the BLT added commands are accessed by typing "." (the monitor
echos "..") then typing a single letter to select the command. The
commands prompt the user for the necessary arguments which are usually
addresses or byte counts. The argument rules are similar to those for UT4.
When the monitor expects a constant, all non-hex entries are ignored except
space and CR, either of which terminate the entry. (Don't use CR since the
subsequent reply will overwrite the beginning of the line.) Leading zeros
are provided and excess hex digits may be added to correct an entry error
since only the last valid hex digits are used. Examples of valid entries
are 0001, 20, 3WE5 (=35), ABC34EF2 (=4EF2).

1. .M, block move. Format, "...Move from AAAA to BBBB length CCCC
ok?Y" where AAAA, BBBB, CCCC are source start address, sink start
dddress and length to copy. If the reply to "ok?" is not "Y", no
move will occur. "Move" copies from low to high address and can
get into trouble if the source and sink overlap.

2. .V, Verify. Format, "...Verify AAAA with BBBB length CCCC".
This command compares two blocks of memory and list the
differences. The format of non equal data is AAAA BB CC DDDD where
BB is the byte at AAAA and CC is the byte at DDDD and BBOCC.

3. .C CRC calculation. Format "... CRC from AAAA over BBBB =CCCC".
This calculates a 16 bit CRC check character over the block of
memory starting at AAAA of length BBBB. It takes about 15 seconds I
to do all 65K. It is based on some European standard polynomial
for generating CRC's. This command will refuse if there is no RA!
in the system.

4. .S Subroutine. Format "...Subroutine AAAA DD DD X". This
command invokes a SCRT call to a routine at AAAA, passes it in-line
data, DDDD, and expects the subroutine to return via a D5
instruction (standard RCA call and return using R3=pc, R4=call,
R5=return, R6=immediate bytes pointer and R2-stack pointer). The
in-line-data is optional but will run out of buffer if longer than
28 bytes. For this one command, spaces are allowed between bytes
hence the terminator "X" must be used to invoke the command. Any
other non-hex entry will abort the command and return to the
prompt. After the return from the user subroutine, the monitor re-
initializes all it's registers so there are no restrictions on
register use (other than those used by SCRT itself.) The stack is
set up on the ram page starting at location DF. This command will
abort if no RAM is present in the system.

5. R Ramtest. Format "...Ram test start at AAAA over BBBB".
Ramtest tests an area of RAM starting at AAAA by writing a psudo-
random sequence BBBB bytes long, then checking the entire area on a
second pass. It is very good at finding obscure "connected cell"
errors. Every good pass causes an "*" on the terminal. Each
subsequent pass uses the sequence shifted over one bit so several
are required to catch all bit locations. When RAMTEST finds an
error, it lists the XDR of the data it wrote and read along with I
the address where the error occurred.

K-2 j



• I
IModifications to BLT.2

There are several attractive alternative configurations of BLT.
First, if memory is at a premium, the first two pages alone can be used to
give a self-starting version of UT4 which-can be re-entered at 0000 with
X=P=O or 0007 with only P=O to elicit an immediate prompt. Similarly,
RAMTEST is totally contained on the third page and will work with UT4 as a
3 page package. To enter RAMTEST without the rest of the monitor, use
SPIO. If you use either of these truncated versions, you should delete the
extended command test branch added to UT4. The easiest way to do this is
to change the 3A (BNZ) at M(001C) to 30 (BR).

It's easy to add more functions to BLT.2 as well. Study the code at
0592-059A then add more tests by changing the jump at 059A. Notice that
the letter entered as a response to the "..." extended prompt is stored at
RF.1 and that the "no match" return is through 0522. Notice also that P=R4
at this time. If your routine is used, return through the "warm start"
location, 0007, with P=O to re-initialize the registers required for the
monitor's use. There is a small text handling subroutine included with BLT
(called QTTY) that runs in R5 and starts at 04A1 which may be handy if you
need some prompting for your extension. Read the source file for details.

Remember the bit about all TYPE calls (QTTY calls TYPE) scratching R8.0.

I

I

i
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RCA Format listing for BLT2

0000 7100 7 0 8 02BE 2E9E 3AOA 3029; User Branch
0010.F FFFF FFFF FFFF FBII 3A42 F8 - LBR for Ram Test
0020 B295 FC03 B4F8 06A4 D490 B5B3 F830 A5D5; Ram page select
0030 E571 55C4 C4F8 FEA3 D3F8 9CA3 D30D D3OA; Sea Duct = 57
0040 D32B F800 ADBD F83B A3D3 FB24 32D6 FB05;
0050 AlCE FBIE 3A1A D3FB 4D3A CAD3 3B5B D333;
0060 5EFB 203A CA9D BO8D A081 32B4 FSO0 ADBD;
0070 D333 70FB OD3A CAF8 9CA3 8DA1 9DB1 D3OA;
0080 90BF F8AE A3D3 80BF F8AE A3D3 D320 40BF;
0090 F8AE A3D3 2181 3A9B 9132 3980 FA@ 3AA6; ?M line length
OOAO D33B D30D 307E F633 8E30 8CD3 3BAB D33B; OF=16 Bytes
OOBO CA8D 5010 D333 AEFB 0D32 39FB 2132 ABFB; 07=08 Bytes
OOCO 173A B4D3 FBOD 3AC3 305B F89C A3D3 ODCO;
OODO@8 0000 0000 D3FB 503A CAD3 33DB FBOD; Page dependent
OOEO 3ACA 9DBO 8DAO F89C A3D3 OAE5 7 D39E; $P exit
OOFO F6AE 2E43 FF01 3AF4 8E32 EE23 30F2 93BC;
0100 F800 AEAF F8EF ACF8 @BE F839 A530 2EFF; Baud Rate Select
0110 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF;
0120 FFFF FFFF FFFF FFFF FFFF FFFF FFFF D5FC;
0130 0733 37FC 0A33 87FC 009F D5F8 045 83C8;
0140 F801 AFF8 8oBF E38F F63B 4D38 8 F4 BF4, BN4
0150 4FDC 0237 4F8F F63B 5B38 40E2 C49E F633;
0160 68 667 3068 7AC4 DC07 C4C4 9FF6 BF33;
0170 78F9 806F 5BBF 305D 7A32 438F 3A39 9FFF;
0180 413B 2FFF 0633 37FE FEFE FEFC 08FE AESD;

0190 7EAD MDE BD8E FE3A 8E30 3900 DC17 38D5;
01AO 4538 4638 9FAE FBOA 3ABF F88B 30C1 9FF6;
OIBO F6F6 F6FC F63B B9FC 07FF C6AE F81B C8F8;
OICO OBAF 7B8E.A&DC 072F F588 76_. 33D1 7B30; R8.0 scratched by 'type'
01DO D37A C48F FAOF C4C4 3AC5 8FFC FBAF 3B9F;
01EO FF1B 329F 3BEA F800 30F5 9FFA OFFC F63B;
01FO F3FC 07FF C6AE 30C2 D30A D33F CO@ 3947; Page Dependent
0200 90B5 F8BB A5D5 0000 0000 0000 0000 0061; Ram Test Routine
0210 6D20 7465 7374 2073 7461 7274 2061 7420; * Page independent
0220 9DFF 9DBB 8DAB D56F 7665 7220 9DFF C4C4; * Enter SP 2F6 from UT4
0230 97B8 9BB9 8BA9 9DBA 8DAA F898 A5D5 98C4; * Enter ... R from BLT2
0240 5919 2A8A 3A3D 9A3A 3DC4 97B8 9BB9 8BA9;
0250 9DBA 8DAA D5E9 98F3 3A70 192A 8A3A 549A;
0260 3A54 97B8 D598 B7F8 BBA5 D52A FF30 30FF;
0270 AF8 BBA5 D5OD OAOO 0000 0000 FF88 BFD5;
0280 8120 6174 20FF 99BF D581 FF89 BFD5 81FF;
0290 F898 A530 5AFF FFDO F800 A898 3AA1 F8FF;
02AO B8F6 3BA5 18F6 F63B AA18 F63B AE18 F63B;
02BO B218 88F6 9876 B830 97FF D040 A7FA 803A;
02C0 C9F8 A4A3 87BF D330 BB87 FBFF 32BA 87FB;
02DO 813A D8F8 AEA3 30C6 87FB 9D3A C130 EDFF;
02EO D39F FB20 3AEO F89C A3D3 2030 BBF8 OOAD;
02F0 BDF8 3BA3 30EOPF810 BA2A 9A3A F930 002F; Ram Test entry point

BLT additions to UT4 I
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I
0300 B4FF FFFF FFFF 94FC 0185 F8A1 A5C4 D5DD;
0310 2E2E 9ADD 00C4 9FFB 4D32 30FB 0E32 70C4;
0320 FB15 32C2 30FE 94FF 03B0 F807 AOEO DOFF;
0330 D5DD 6F76 6520 6672 6F6D 209D 00C8 FFFF;
0340 9DBA 8DAA D574 6F20 9DO0 9DBB 8DAB D56C;
0350 656E 6774 6820 9D6F 6B3F 9AO0 9FFB 59C4;
0360 3A26 4A5B IB2D 9D3A 628D 3A62 30EA FFFF;
0370 D5DD 7263 2066 726F 6D20 9D00 9DBA 8DAA;

0380 FFFF D56F 7665 7220 9D00 F8E2 A2F8 6DA5;
0390 D533 26F8 00BB 7352 FFFF OAFB FFCE BBC4;
03AO D52D 9D3A 9A8D 3A9A F8A1 A59B 32B9 92BD;
03B0 82AD D53D 8D8D 0030 26D5 436C 6561 7200;
03C0 3026 D5DD 6572 6966 7920 9D00 9DBA 8DAA;
03DO D5DD 7769 7468 209D 009D BB8D ABD5 DD6C;
03EO 656E 6774 6820 9DO0 30FF D5DD 0700 3026;
03FO FFFF FFFF FFFF FFFF FFFF FFFF FFFF 38C8;
0400 30FE 9D3A 148D 3A14 D5DD 2064 6F6E 6500;
0410 3022 FFFF EBOA F33A 261A 1B2D 3002 FFFF;
0420 FFFF 94FF 01B4 D50D OAOO F84B A5FC 009A;
0430 D58A D5F6 D50A D5F6 D50B D5F6 D59B D58B;
0440 D5F8 AlA5 3019 FFF8 02F6 D433 54BF F8AE;
0450 A3D3 3047 F820 BFF8 A430 5OFF FFFF FFFF;
0460 FFFF FFFF FFFF FFFF FFFF FFFF FFF8 7352;
0470 E2F3 3277 FFO0 C8FC OOD4 E24A F322 52F6;
0480 F6F6 F6F3 52FE FEFE FE60 60F3 2273 72F6;
0490 F6F6 F373 FOFE FEFE FEFE F360 6073 3079;
04A0 D404 3AA7 1430 AOFB 8A3A B4F8 A4A3 D314;
04B0 30A1 FFFF FB07 3ACO 4DBF F8AE A330 AEFF;
04C0 FB02 3ADO 30BA FB40 32EC FBDD BF30 ABFF;
04DO FB15 3ADA F83E A330 AEFF FB07 3AC6 F800;
04EO BDAD F83B A3D3 9FFB 203A E5C4 9EFE FEAE;
04FO 8E32 AF2E C430 FOFF FFFF FFFF FFFF 38C8;
0500 3092 FFFF FFFF D5DD 7562 726F 7574 696E;
0510 6520 00C4 F86D A5D5 3322 94B5 F87C A5C4;
0520 3028 94FF 02B4 FFFF F8EO A2F D452 12D5;
0530 9FFB 583A 22F8 D552 C4C4 F8DF A294 B6C4;
0540 F870 A692 B3F8 EOA3 94B5 F861 A5C8 FFFF;
0550 D3E2 8673 9673 9386 83A6 4683 46A3 3050;
0560 D396 B386 A3E2 1272 B6FO A630 60FF FFFF;
0570 93FF 05B0 F807 AOE3 7100 FFD4 F83B A3D3;
0580 3B8A D33B 8A8D 5212 307F 9FFB 2032 7C30;
0590 7BFF 9FFB 5332 06FB 013A 2294 FF03 BOC4;
05AO F8F6 AOEO DOFF FFFF FFFF FFFF FFFF FFFF;
05B0 FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF;
05CO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF;
05DO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF;
05EO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF;
05FO FFFF FFFF FFFF FFFF FFFF FFFF FFFF FFFF

Locations 0600 - 07FF are also empty.

K
I
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I Appendix L

i BTU Monitor Program Listing

The BTU Monitor program runs automatically when the CPU is reset.
description of this monitor may be found in the software section.

S I
I

I

I

I
I

i -



MACRO-18 3.36 PAGE I

h

4 ;SAIL BASIC MONITOR PROGRAM
5

SUBTTL 3TU SAIL MONITOR 20 FEB 1986 3T'j2.NAC

PREVIOUS VERSION: 13 FEB 185 3TU;2.AC

13 SEA DUCT VERSION - Easily adaptable for other i805A/6A SAIL systeas
:4

15 ;'" UNLOCKED SYSTEM VERSION :

7 2 DOES NOT USE INTERRUPTS

19 c INCLUDE 11906A ;incIude file for 1 06A opcodes
20 C Il806A.MAC - Macro Definitions for RCA 10HArA Opcodes

-21 C :

22 ;
23 C ; 20 FEB 1906
24 C 1. E. TERRY

26 CILiSTIG SUPRESSED)
27
28 .. With scle Level :: codes
29 !
3 C .LIST

FOR RCA I305Ai6A

.4 W. E. TERRY

36
37 .*,,saa,,i,,,sla::,,,a* REGISTER ALLOCATION ,*tta,,:,,,£1,,,S ....... :

38
39 tels&& SAIL tit"it
40
4: 1000 DMA IQU 0 :DMA IN/OUT - ALSO START
42 :001 :TPC EQU i ;NITERRUPT PROGRAM COUNTER
43 3002 STACK EQU 2 ;UTILITY STACK
44 2002 PC EQU 3 ;MAIN PROGRAM COUNTER
45 4 ;SCRT CALL

4 5 ;SCRT RETURN
47 1006 RTNPTR EQU 6 ;POINTER FOR RETURN & IMMEDIATE 3YTES

48 0006 LIST EQU 6
49 3007 GPAGE EQU 7 ;GLOBAL PAGE S.3 1 R.D
50 0008 CYCCNT EQU 8 :REAL TIME CLOCK CYCLE COUNT
;I
52;

53 1***aanasaaatisaaaAja*2aa I/0 SELECT '"'". .s£ Su * ,*fS,,*-,,*- S

54
55 0001 GROUP EQU 01 SELECT = OUT 01

56 READ = IRP 01

r l l l l iIli l
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GROUP i " DARTS ztt'tZ

2306 ARTS EQU O6 U DART GROUP
,II1 FORMTI EQU 12H 7 DATA BITS, 1 S?0 'IT, EVEN PAR::Y

54

5 (INPUT)
66
67 0002 DATAl EQU 02 LEVEL . SAIL UART
6a 0003 STATI EQU 03 LEVEL 1 SAIL UART
i9 OO4 DATAI EQU 04 : LVEL 2 SAIL UART
ic :005 STAT2 EQU 05 LEVEL 2 SAIL UART
71 1006 DATA EQU 16 NOT USED
72 007 STAT3 EQU 07 NOT USED

74 (OUTPUT)
15 2003 :TRLI EQU 03 LEVEL 01 SAIL UART CONTROL
.6 2005 CTRL2 EQU 051 LEVEL 22 SAIL UART CONTROL
77 :007 CTRL3 EQU 07 NOT USED

70

30 aaaaaaa GROUP 7 aaaaaa

i; :C07 SYSTEM EQU 07

(OUTPUT

11 016 4ALT EQU 06 SUICIDE FUNCTION
3 1127XC NENRY EQU )7 MEMORY PAGE FROTEC: .R ENABLE

33 2 UT4 (BLT.2
-4 INTERRUPT PULSE

35 EM. ?ROTECT
?6

.EF4

:2 2 ' 'a ' 't ' " '' ' ' " a ~ s D E F IN IT IO N S ''a 'a '' " " ' 'a "

i04 75th SAIL PROM LOCATIONS - 2716'S '

i05
i06 0000 BTU EQU 00H ;'" 3TU MONITOR PRON BASE PAGE as,

107 1.0 PROMI EQU 08H '11 TARGET PROGRAM BASE PAGE '

S;sas "s*tt aa PAGE REFERENCES lasuanaaaaasa10

i 0056 GLOPG EQU 0561 BTU2 GLOBAL PAGE ttl
12 2057 STKPG EQU 057H ;,a BTU STACK BASE PAGE ,,

U
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13

1.4
SEA DUCT GLOBAL PAGE z53000

-i6 SEA DUCT STACK PAGE 5300
117 , SEA DUCT SEQUENCER STACK PAGE 5200

:13 3LT.; MONITOR STACK PAGE 5710
120 ; STACK END = 57FF

:22
123 ;t' OTHER REFERENCES s"
124
125 57DF STKEND EQU (STKPG t 100H) + ODFH ;'j STACK END S!TPGtDF
126

.128 ;*'" SAIL FLAGS, ETC. '"
~129;

130 5600 GP EQU (GLOPG - 100H)

132 5602 PLEVEL EQU (GP + 02H) PASS THRU LEVEL
133 5603 SYSFLG EQU (GP t 03H) ; (ADDR:WRiTE:SYS: I
134 5605 CRCRAM EQU (GP + 05H) CRC CALC. SCRATCH
135 5606 CRCHI EQU IGP + 06H) CRC HI BYTE RESULT
136 5607 CRCLO EQU (GP + 07H) CRC LO BYTE RESULT I
:37 5600 RBHI EQU (GP + 08H) RB.l SAVE FROM LAST INTERRUPT
13a 5609 RBLO EQU P + 09H) R3.0 SAVE FROM LAST INTERRUPT
133 560A GRPSAV EQU (GP D AH CURRENT I/O GRGUP OUTS::E.,:;.RUTZ

i 56FE bOLOC UQ'J GP t OFEH) 110 BYTE
142
i43 0003 ETX EQU 03H ;ASCII ETX = 03
144 00FF DONE EQU OFFH ;USED BY TTY CALIS
145

546 81F TARAIR EQU 08iFH ;TARGET SYSTEM ADDRESS - USE: 3Y R
*17

148 003B PMTCHR EQU ';' PROMPT CHARACTER
:49 2 BIT DLY ROUTINE
50 SAIL ADDRESS AND REPLY

13i DLY 250 250 2SEC DLY)
:52 DLY 20 INITIAL SETUP DLY

:56 .,,aaa*staaaaasaaaaatiasaat PROGRAM BEGINS HERE =

.59 0000, HDSTRT: ORG (BTU 100H)

160 0000' 71 DIS
.61 0001 30 DB 00 DISABLE INTERRUPTS
163 0002' 30 07' BR SETSL
163 0004' ?FFF DW OFFFFH
.64 0006' FF DR OFFH I
165 0007' 90 SETSL: GHI RO
:66 0008' B3 PHI PC SET PC TO STARTING ADDRESS

167 0009' F8 OE' LDI LOW(STARTI)
168 OORB' A3 PLO PC
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169 000C' 30 56' BR SCRTST BRANCH TO SCRT SET UP

.7 1 0 E' FS 31 STARTI: LDI 01

0: 3012' k3 ?LO RB
173 001:1' F o LDI 00
174 00,1' AE PLO RE
175 .014' F8 FF LDI OFF1
176 0018' kC PLO RC

1S 0017' 33 MENAB: SEX PC ;SELECT SYSTEM I/O GROUP
179 301' 61 OUT GROUP
i30 2019, 07 OB SYSTEM

:32 301A' EE SEX RE
,a3 2013 SC NEWPG: GLO RC
1.4a 301C' 32 3A' BZ FINIS

185 0oiE' 9s GHI RE ;ALWAYS ENABLE:
186 001F' FB 57 XRI STKPG STACKPAGE
127 0021' 32 2D' 3Z SETQI
:33 0023' 9E GHI RE
189 0024' FB 56 XRI GLOPG GLOBAL PAGE

190 0026' 32 2D' 3Z SETQ1
191 0028' 8B GLO RB
:92 0029' 3k 2D' BNZ SETQI ;PROTECT OR ENABLE ?
1 :93 002B' 7k REQ PROTECT -) Q 0
:94 002C' 3a SK?
195 002' 73 SETQI: SEQ : ENABLE -) :
196 002E' 67 OUT MEMORY ;/0 :EM. PROTECT
197 002F' 7k REQ
:98 0030' 9E GHi RE
1199 00OM' FC o1 ADI 31
310 3033' BE PHI RE
20 0034' C GLO RC
I 3035' FF 21 SM: 2
203 3037' AC PLO RC
204 3038' 30 i3' BR NEWPG

205
206 303A' :3 F:NIS: SEX PC

207 0833' 6: OUT GROUP
28 103C, 26 33 UARTS
309..0

3- 003D' F8 56 SETUP: LDi GLOPG GLOBAL PAGE SETUP
1:3 01F' 37 PHI ;PAGE SETS R7.1 7O GLOPG

:14

215 N0 MEMORY iS CLEARED IN CASE WE WOULD LIKE TO SEE WHAT FORCED
2i ; US TO RESET THE SYSTEM
217
210
219

220 ; THIS SPACE MAY BE USED FOR FURTHER SETUP ROUTINES '"
221
222
223
224 0040' F8 20 DLYO: LDI 20Hr
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225 0042' 3E PHI RE ;20 = ARBITRARY DELAY WHICH
226 0043' 2E WAIT: DEC RE INSURES UART WILL RESET
227 3044' 9E GHI RE
220 0045' 3A 43' BNZ WAIT
229

230
;3i 0047' F8 OA SETURT: LDI LOW GRPSAV SELECT UART I/0 GROUP
232 0049' A7 PLO GPAGE AND STORE ON GLOBAL PAGE
233 004A' F8 06 LDI LOW UARTS
234 004C' 57 STR GPAGE
235 004D' E7 SEX GPAGE
236 004E' 61 OUT GROUP
237 004F' E3 SEX PC
238 0050' 63 OUT CTRLI SET UART1 AS SHOWN lN 'HE i/O GROUP
239 0051' i2 DB FORMTI ; ALLOCATION SETUP
240
241 0052' E3 SEX PC
242 0053' CO 0084' LBR UNADDR GO TO UNADDRESS
243
244
245 .iftlttittttt ttttttttfttl*ttttt **StttititlIztft*ttttttSStStltk~Ztilit

246
247 ;.lt"tsa ,itta* l*tt STANDARD CALL AND RETURN .,s at ,1zt ,aatfa
248

249 0056, 90 SCRTST: GEl RO GET PROM 41 3ASE PAGE
250 0057' 34 SCRT: PHI R4
21i )058' 35 ?HI R5 AND PUT IN R4.1 i R5.J
252 0059' F8 57 LDI LOW STKPG #
253 0053' 32 ?Hi STACK PUT STACK LOCATION IN R2
254 005C' F8 OF LDI LOW STKEND
255 OSE' A2 PLO STACK
256 0SF' F866' LDI LOW CALL
257 0061' A4 PLO R4 SET UP SCAL RTNPTR
25s 2062 P876' 11I LOW(RTN)
259 2064 AS PLO R5 AND RETURN

260
261 ; STANANDARD CALL "*
262
263 1065' 03 CTOP: SEP PC
264 0066' E2 CALL: SEX STACK
265 2067' 36 GLO RTNPTR
266 0068' 73 STXD
267 0069' 96 GHI RTNPTR
86 006A' 73 STXD

269 0063' 93 GHi PC
270 006C' 96 PHI RTNPTR
271 006D' 83 GLO PC
272 006E' A6 PLO RTNPTR
273 006F' 46 LDA RTNPTR
274 0070' B3 PHI PC
275 0071' 46 LDA RTNPTR j
276 0072' A3 PLO PC
277 0073' 30 65' BR CTOP
278

279 ; STANDARD RETURN *
280
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281 0075' 03 RTOP: SEP PC SET P PROGRAM COUNTER
48a 0076' 96 RTN: GHI RTNPTR
'a3 3077' 33 PHI RC ;ETURN ROUTINE
,34 0073' 86 GLO RTNPTR
1185 .079' A3 PLO PC
366 007A' E2 SEX STACK
287 0073, 12 INC STACK

08 007C' 72 LDXA
289 007D' 36 PHI RTNPTR
290 007E' Fo LOX
291 007F' A6 PLO RTNPTR
292 0880' 30 75' BR RTOP

• :293:

334
295
296 1atsttaats0aats I RROR RECOVER ats~ttstaaatstta

297
298 2082, 32 35' IOERR: BZ READDR
299
300
301 0084' C4 UNADDR: NO?
302 0085' F8 03 READDR: LDI LOW SYSFLG FORCE OPEN SYSTEM

303 0087' A7 PLO GAGE
304 0088' ?S O LIDI 0B03
35 308A' 57 STR GPAGE
306
307 008B' F IF LDI LOW STKEND
308 0080' A2 PLC STACK RESET STACK
309
3:0 *atta tttttt ttt PROMPT tttt tst ttait aiaa t t t

313 00E' PROMPT: CALL TSRE? ;(TRANS. SER. REG. ZMPY'
-14 003E' 34

215 30F' 0:3A'
3116 CALL 7TY ;TYPE:

310 0092' 013'
319 0094' CA 33 OCAH

3 3095' 33 DB PMTCHR

3.i 0096' 03 D3 001H
32, 0097' ?F DB OFFE CR, LF, NULL X6,
323 CALL TSRE? PROMPT CHAR., E7
324 0098' 34
325 0099' 023A' +
326 32P3' CO 309E' LBR BHRIST GO TO FIRST BRANCH
327
323
329 *************** ** * FIRST BRANCH ssaasassatas5**************************
330
331
332 009E' BRIST: CALL ITB TEST FOR: ADD OR DELETE
l3I3 09E' 04
334 +6F 10335 09Al' 3F DB '7' 7 GROUP AS NECESSARY

336 00A2' 00C7' DW QUESGR FOR YOUR SYSTEMr
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337 0oA4' 21 DB '! GROUP
338 00A5' 00D4' DW BANGOR
339 30A7' 24 DS' ; GROUP
348 00A8' 0427' DW TESTS
341 JOAA' 48 DB 'H' HELP FILE
.342 00kB' 04E0' DV HELP
343 O0AD' 4D DE '' MEMORY PROTECT
344 00AE' 0598, Dv MEMSAV
345 00BO' 2E DB '.' DOT COMMAND EXTENSION
346 30BI 00B7' DW DOTGR
347 00B3' PF DR OFFE ;DONE EXPANSION CAN BE
348 00B4' Co 008E' LBR PROMPT ; ADDED HERE
349
350
351 *tasaa ataaiaasasaaait DOT GROUP asaasssaaaiassaiaaaiiaiaaszasata

352
353 00B7' DOTGR: CALL ITB
354 00B7' D4 +
355 00B8' 0180'
356 OOBA' 4D DB 'N' .MOVE
357 OOBB' 0336' Di MOVE
358 003D' 56 DR 'V .VERIFY
359 QOBE' 037B' DW VERFY
360 00C0' 52 DR 'R' .RANTEST
361 0CI' 1642' DV RAMTST
362 00C3' FF DB OFFH
363 00C4' CO 008E' LBR PROMPT I
364{

365

367;

368
369 *0C7' QUESGR: CALL :TB LOOK ZOR:
37 00C7' 34
371 00CO' 3130'
372 ADD OR DELETE
303 OOCA' 4D DB 'M' AS NECESSARY
374 00CR' 2250' DW QUESTM ? X
375 00CD' 43 DB 'C'
376 0OCE' 0453' DW CRC CRC
377 :000' PF DB OFFH DONE EXPANSION :AN BE
3' 300DI' CO 108E' LBR PROMPT ADDED HERE
379
380
3ai ;,,,,,,,ss,,,,a,,,,s,,,,,a,: GROUP "sss""ia "it ,,,,aaa ,,ssa ",s,,,,aas,

382
383
384 004' BANGGR: CALL ITO LOOK FOR:
385 00D4' D4 +
306 0005' 0180' +
387 00D7' 4D DB 'N'
388 0008' 02B7' DW WRITEN MEMORY
389 30DA' 52 DR 'R'
390 OODB' 03F5' DW RUN Run target system
391 O0DD' FF DR OFF1 DONE EXPANSION CAN BE I
392 0O00' CO OUBE' LIR PROMPT ADDED HEREr!
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393

395 .aata1ka tzla SAIL 73 CHARACTER

396I397 OQEil 63 :N1CHAR: Tip STATI
398 00,12' ;6 SHR ;CHECK FOR DA (DATA AVAILABLE)

399 O0E3' 3B El' 31"F :ICEAR IF NOT TRY CLRBITI400 80E5' FA 06 ANI 06H MASK FOR:
401 00E7 ' 32 ED' 3Z KEEP2 FRAME AND PARITY ERROR

4021 O0E9' 6A IN? DATkl CLEAR BAD DATA

403
404
405 0OEA' co 1082' LBR TOERR ;"t**t USUALLY -BR INCHAR"

406 BR INCHAR :IS USED HERE lit 11111

407
408
409 OOED' ;a FE KEEP2: LDI LOW 'OLOC PUT GOOD DATA AT GP = /O LCCATIN

4i0 OOEF' A7 PLO GPAGE
41: OOFO' V7 SEX GPAGE

412 OOFi' 6A IN? DATAl

413 O0F2' FA 7F ANI 07FE CLEAR MSB

414 00F4' 57 STR GPAGE STORE AT G? I/O LOCAT: ON
415 O0F5' FB '23 XRI T ~ IS IT T$
416 O0F7' C2 0082' LBZ IOERRI417 )OWh C0850 oiB, R DELAY2 2 3IT DELAY

j 421.klt~ttzttitft~tti IPUT 4 DIGITS TO R)D) (:14D) ~ ~ "

4.2:
4221 oOFD' I S ;a :X40: Dl 10W 00

423 10FF' 3D ?HI RD SET I)D) 080

424 118 AD PLO RD
425 8101l :302: CALL !ICHAR
4266 '1101' 04I427 1132' O0E1'
428 01134' 07 1DM 1PAGE

429 0105' FB 00 XRI ODH ;INCRAR XOR CR .!S 'IT '

430 0117' 32 OD' BZ IN4RET ;G? -) 1/0 L0C.

81, 109' FB 2D XRI 205 :"SPACrE XORCR RS"

432 3185' 3A 3E' 3N8 INYRT
433 310D. IN4R7ET: EXIT'

434 00'D 05
435
436
437 0110E, CNVRT: CALL ASCHEX

438 0ioEl D4
439 01OF' . 18' +

440 0111' 33 01' BDF !N02O

441 CALL SHFTD4
442 0113' D4 +

443 0114' 013A'+
444 0116' 30 01' BR iN4D2

446
447 0118' 87 ASCHEX: LI GPAGE

448 ci:9' :C DO AOL 0oDR CALLED BY CNVRT AND MEMORY
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449 ' 0113' 33 37' BNF NOTHEX
450 OIID' 07 DN GPAGE
45i 011E' FD 39 SDI 039H
45 30' 3120' 3DF NUMBER
453 0122' 07 LDN GPAGE
454 0123' PC 3F ADI OBR
455 0125' 3B 37' 3NF NOTHEX

0 127' 07 fLN GPAGE
457 0128' ED 46 SDI 046H
I5 011A, 3B317, NTE
459 012C' 07 LD GPAGE
460 012D' PC C9 ADI OC9H
461 012F' 38 SKP
462 I30' 07 NUMBER: LDN GPAGE
463 0131' FA QF ANI OOFE
464 3133' 57 STR GPAGE
465 0134' FC 00 ADI 0O0 CLEAR DF466 EXIT
467 0136, B5P468 0137' FF00 NOTHEX: SKI O00H ; SET OF469 

EXIT

S470 0139' D5 +
~472

473 oi3A' aC SHFTD4: GLO RC
474 0133' 52 STR STACK
475 n31C' F 04 LDI LOW 04H)
477 OI3F' &D SHIFT: GLO RD
473 0140' FE SHL
479 0141' AD PLO RD
480 3142' 9D "H1 RD
431 0143' 7E SHLC
432 3144' 3D ?]I RD
483 0145' 2C DEC RC
4a4 0146' 3C GLO RC
485 0147' 3A 3F' 3NZ SHIFT
486 0149' 02 LDN R2
487 014A' AC PLO RC
488 014B' 7 SEX GPAGE
489 014C' 8D GLO RD
490 014D' Fl OR
491 OI4E' AD PLO RD
492 EXIT
493 014F' D5
494
495
496 a~gaaaia~aaaaaa2 BIT DELAY aaataas asatauaa,,,
497
418 INSTRUMENT SPECIFIC:499 01S0, Fa 90 DELAY2: LDI LOW &OR ; 0 xO = 0.3 Isec FOR
Soo 0152, Pr 01 WAIT3: SKI 01H ; 1.2288 M~z SYSTEM CPU CLOCKl
501 0154, C4 NO?
502 0155' C4 lop

503 0156, C4 NOP
504 0157' 3A 52' BIZ WAIT3

A
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3 505 0159' FC 00 ADI 00H CLEAR DF

506 EXIT
107 0153, D5+
;08I509
510 ; *t*z** sitta*tit******la IN KEY WORD ** * ikt't*i*******

~51:
512 oi5C' INKWD: CALL iNCHAR

513 015C' 14 +
514 0!5DY 00El' +
515 015F, CB 016B, LBNF TMATCH

.516 0162' 46 ?LIST: LDA LIST
517 0163' 73 FE XRi OFFH ;IS IT FF ?

51a 0165, CA 0162, I'BNZ ?LIST
; i9 0168' 16 INC LIST

520 0169' 16 INC LIST

521 EXIT GOES TO LBR AT END OF LIST

522 016A' )5
513
524 016B' 07 TMATCH: LDN GPAGE GPAGE = I/0 LOC.

525 016C' E6 SEX RTNPTR
526 016D' F3 XOR ; I/OLOC LIST ?

527 016E' CA 0162' LBNZ PLIST

528 0171' 16 MATCH: INC LIST

529 0172, 06 LDN LIST

530 0173' F3 FF XRI OFFE

53i 0175' CA 015C' LBNZ INKWD
5 32 3178' !6 iNC LIST
533 0179' 46 LDA RTNPTR

534 017A' 52 STR STACK

535 0173, 46 LDA RTNPTR

0536 017C' A6 PLO RTNPTR
537 317D' 02 LDN STACK
538 J17E' 36 PHI RTNPTR

= I 539 EXIT GOES RETURN INDICATED AT LIST END

540 017F' D5
54,
542
543 • saittaitti " aat*'ta INPUT TEST AND BRANCH :ztt"t"tfttital

544
545

546 0180, iTB: CALL INCHAR
547 3100' D4
.40 0181' o GEl' +
549 3183' E7 SEX GPAGE

550 0104' 46 NEXT2: LDA LIST
551 2185' FE F XRI OFFE IS LIST FF7

552 2107' CA 018B' LBNZ TEST

553 EXIT
554 olA' D5
555
556 0183' FB FF TEST: XRI 0FFH

I
557 018D' P3 XOR

558 0181' C2 0196' AIZ MATCH2 DOES CHAR LIST?

559 0191' 16 INC LIST

560 0192' 16 INC LIST

I!
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561 0193' CO 0184' LBR NEXT2
562 0196' 46 MATCH2: LDA RTNPTR
563 0197' 52 STR STACK
564 3198' 46 IDA RTNPTR
565 0199' A6 PLO RTIPTR
566 019A' 02 LDN STACK
567 0198' 36 PHI RTNPTR
568 EXIT
569 019C' D5
570
571
572 ;al*tti*taatt ttt aaasaaaa TTY aaS * ,,,,+,,,,,,,,,, ,,**** ,
573
574
575 019D' FS FE TTY: LDI LOW IOLOC
576 019F' A7 PLO GFAGE TTY CHECKS FOR THE FOLLOWING ?SUEDO OPS IN LIST:
577 O1AO' 46 NEXT3: LDA RTNPTR ;* * a*'**-,""*-*-,,****,,**,,*.
578 OIAI' FB FF XRI OFFS ;IS IT FF? ASCII CHAR -) TYPES IT
579 O1A3' 3A A' BNZ TESTSO 0 = ASCII I RD.1
5s0 olAs' PC 00 ADI 00H ;CLEAR DF ;1 = HEX ?AIR I RD.i
581 EXIT , 2nd CALL SENDS HXPR I RD.0
582 31k7' 05
583 01A8' FB 7F TEST80: XI 07FH ;80 XOR FF 3D = HEX PAIR I N(RD), INC RD
584 01AA' 3A E5' BNZ TEST8l ;IS IT 80? CA = TYPES CE, LF
585 OlAC' 9D ASCRDI: GHI RD 9D = CALLS IN4D
586 01AD' 57 STE GPAGE ; DD = DECIMAL I M(RD) 00-99)587 OIAE' 8D Gm1 RD Al = SEND HI HX NIBBLE i M)RDJ
588 OIAF' 3D PHI RD A2 : SEND LO HX NIBBLE f M(RD;,INC59 01B0' OUTPT2: CALL OUTCHR ; =FF DONE 1END OF L1ST
590 0130' 04
591 01BI' 0249' +
591 0133' 30 AO' 3R NEXT3 *sa'ai , ,,,,.,, , t*,
593
594 0135' FB 01 TEST81: XEI 31i XOR 30H) ;31 XOR 3
;95 01B7' CA 01D4' 1BNZ TESTED ;IS IT 81?
596 3IBA' 9D HEXRDI: GHI RD
"97 OIBB' E2 SEX STACK
198 O1C' 73 STXD
599 OlED' 8D GLO RD
600 OIE' 3D PHI RD
601 01F' i2 OUTHEX: INC STACK
602 OCO' 02 MON STACK
603 olCI' 22 DEC STACK
604 o:C2' F6 SHR
605 01C3' F6 SHE
606 01C4' :6 SHE
607 O1C5' F6 SHE
608 01C6' 57 STR GPAG3
609 CALL EXCONV
610 01C7' D4 +
611 oiCs' 0222'
612 OiCA' 12 INC STACK
613 OICB' 02 LDE STACK
614 OICC' PA OF All OFB
615 OiCS' 57 STR GPAGE

616 CALL HXCONV

F r
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617 OICF' 34+
618 0134' 3222'
619 0132' 30 AO BR NEXTJ

61 O134, FB 3C TE~STaD: XRI iaDB XOR alB) ;8D KOR 81
622 0136' 3A 3D' 3HZ TESTCA ;IS 7T 3D
523 01D38' 4D LOA RDI624 01l9' B72 SEX STACK
665 OIDA' 73 STXD
626 00DB, 30 3F' BR QUTHEX
627
628a 01D, FE 47 TESTCA: XRI (OCAH XOR 8DH) ;CA XOR 8D
629 OIDF' 3A 2.9' BNZ TEST9D ;IS IT CA ?
530 01E1V OUTCA: CALL TITY
631 O01EV D4
632 O1E2' 019D,'
633 O1E4' OD0A DV 030kB ;CR,LF
634 O1E6' FF DB DONE ;DONE
635 OIE7' 30 AO' BR NEXT3
636
637 O1E9' FE 57 TEST9D: XRI MED XOR OCAH) ;9D XOR CA

633 O1EB' 3A F2' 3HZ TESTDD ;IS IT 9D0
639 CALL IN4DT? ONLY CALL OF IN4DT?
640 0IED' 34I64i 01EE' 0234'
6426 0170' 30 AO' BR NEXT3
643I644 3iF2' 7B 40 TESTOD: KRI 3DDH XO. 3BB ;DD XOR ED :s ] l
645 01F4' CA OIAFD' LBNZ TESTAI
i46 0177' 4D IDA RD
647 30118 71 30 ORI 0303

648 OIFA, CO 1iE' LBR OUTPT1
649
630 O1FD' FE 3C TESTAl: XRI 0A1'A XOR 09DB) ::s IT Al?S 51 o1FF' CA 120E' i3HZ TESTk2
652 0202' O3 LDN RD
653 0203' F6 SHR
6 54 0204' F6 SHR
655 0;05' 76 SHR
636 0206' F6 SHR
657 020j' 37 STR GPAGE
-5a CALL HXCONV

559 36,0', 0222'A LER 3EXT3

663 020E' FE 03 TESTA2: XRI (OA2E XOR OA18( ;IS !'1 .46
664 0210' 3h IC' BNZ OUTASC ;EXTEND 'ITY V/ BRANCH "RON HERE

665 0212' 40 LDA RD
666 0213' FA OF ANI OFE
667 0215' 57 STR GPAGEI668 CALL EXCONY
669 0216' 04
6,0 0217' 4222'

671 0219' CO Olho' LBR NEXT3
672
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673 021C' 26 OUTASC: DEC RTNPTR
674 021D' 46 LDA RTNPTR
675 2iE' 57 OUTTI: STR GPAGE
676 321F' Cc 0130' LBR OUTPT2
677
670
679 0222' 07 HXCONV: LDN GPAGE ;ONLY USED BY TTY

680 0223' PC F6 ADI OF6H
661 0225' C3 0230' LBDF GTR9

682 3228' 37 LDN GPAGE
683 0229' F9 30 ORI 030H

184 022B' 57 STORE: STR GPAGE

685 CALL OUTCHR

636 322C' D4 +

687 321D' 0249r

688 EXIT
689 022F' 05 +

690
691 0230' FC 41 GTR9: ADI 041H

0692 232' 30 2B' BR STORE

693
594
695; ,,a *'*,**,'*"=i'* IN4D TSRE ta at* i**a*tai*tlazaiaz* lzaitiz

696 I
697
69a 1234' !N4DT?: CALL TSRE?
69 0234' 04
33 0235' 023A'

701 3237' CO OOFD' LBR IN4D
703 ;"*,aa "aWAIlT FOR TRANS. SER. REG. EMPTY **'"'"" *tk2XS*'='"

;34 LOOP i 

:ALLED BY PROMPT, TEST OX,

707 323A' 2 TSRE?: SEX STACK AND 7ND4TSRE, AND ?ASS"HRU

738 023B' 6A WAIT4: iMP DATAI CLEAR "A DATA AVAILABLE;

739 023C' 6B INP STATI

710 023D' FA CO ANI OCOH MASK FOR TSRE & THRE

711 323P' PB CO XRI OCOH TSRE THRE I
712 0241' 3k 3B' BNZ WAIT4

713 CALL DELAY2 2 BiT OLY

714 0243' D4
715 0244' 0150'
716 0246' E2 SEX STACK

0: 347' 6A IMP DATA1 :LEAR ECHO Dk
7:8 EXIT
719 0248' 05
720
721
722 *a***af******* * a*** SAIL OUT CHARACTER a, , aaaasitt,, it,,,-,,,,,i,

723 LOOP I

724

725 0249' 6B OUTCHR: INP STATI
726 024A' PA OC ANI OCH CHECK PREVIOUS I/0 ERROR

727 024C' CA 0082' LBNZ IOERI
728 024!' 02 THIS?: LDI STACK
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729 0250' FE SHL CHECK THRE
730 0251, C3 0249' 'BNF OUTCHR WAIT FOR UART READY
73: O54' E? :EX GPAGE
732 3255' F8 FE 10I LOW IOLOC
733 0257, A7 PLO GPAGE
734 0258, 62 OUT DATA! LOAD UART FROM i/O LOCATION
735 0259' 27 DEC GPAGE
736 025A' FC 00 AD! 00H CLEAR DF
737 EXIT
738 025C' D5~739

740
741 *axtal*ttta**izkattta a 7 leaory routine "",'"'"""****"*""""i'**

742
743
744 025D' QUESTM: CALL NX4D
745 025D' D4 +

746 025E' OOFD' ?
747 0260' E2 SEX STACK
748 0261' 8D GLO RD
749 0262' 73 STXD
750 0263' 9D GRI RD
751 0264' 73 STXD

i 752 CALL I4D
3 753 '265' )4 +

754 0266' 2OFD'
755 0268' 9D GHI RD
756 0269' BE PHI RE
,57 026k' 3D GLO RD

758 0263' AE PLO RE
759 026C' 12 INC STACK

- 760 026D' 42 LDA STACK
761 026E' 3D PHI RD
762 32SF' 22 LDN STACK

763 :270' AD PLO RD
764 CALL DELAY2
765 0271' D4
7166 0272' 0150' +

767 3274' E2 CUTADR: SEX STACK
'60 0275' 8D GLO RD
769 2276' 73 STXDI 772 0277' 9D GRl RD
771 0278' 73 STXD

CALL TTY
773 0279' D4 +
774 027A' 019D' +
775 027C' CA 03 OCAB
776 027D' 1 D 8 ; TYPE: CR, LF, NULL X 6, R
777 027E' 81 R 03818

778 027' 20 DB 020H OUT SEX PR X2, SPACE
779 0210' FF OR OFFH DONEI 730 0281' 12 INC STACK
781 0282' 42 LDA STACK
782 0283' BD PHI RD
783 0284' 02 LDN STACK
784 0285' AD PLO RD

II
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785 0286' 8E NEXBYT: GLO RE
706 0287' 3A 3D' BNZ DECCNT
707 0289, iE OHI RE
738 02SA' C2 OOSE' LBZ PROMPT
39 ::80' 26E DECCNT: DEC RE

790 CALL TTY
791 0285' 04 -
952 028V' 0190' +

?93 0291' 80FF ow 3DFFH TYPE: OUT 9EX RD, DONE
94 0293, RD GLO RD

795 0294' FA OF ANU ooFH MASK FOR LINE LENGTH
7196 0296' C2 02A61 L3Z LNTEST 07 OR 08 LINE
797 3299' FA 01 AMI 018 OF: 10 I LINE
.98 0298' CA 0286' LBNZ NEXEYT
799 CALL" TTY
000 029E' D4+
301 029V' 019D' +

802 02Al' 20FF OW 4'GFFH TYPE: SPACE, DONE
303 02A0' CO 0286' L3R NEXEYT
a04 02A6' RE LNTEST: GLO RE TEST FOR END OF L:NE
105 02A7' 3A AV' 8 LMEXD
806 02A9' 9E GRI RE
807 02AA' JA AW 31Z LIEND
300 02AC' CO 00RE' LBR PROMPT JN
309 12AF' LXEND; CALL TTY TYPE:OE
i:0 02AF' 04+
a11 323O,0' 5D T1

al; 0232' 33FF ow 35FFH
3i3 02B4' CO 32A74' LER OUTkDR
314

317
i33
31? 3237' FR 33 WRI'EM: LD1 L.OW SYSFLG
i2o 0239' Al KO GPAGE
3121 02BA' 07 LDN GPAGE CHECK TOR UNLOCK FLAG
322 O22B' FA 40 ANl 40B io3 TO SAY NO 7 ilTCEz:
823 O2BD' C2 33FS' LBZ SAYNO
itA 02Co' INADDR: RLDI RD, 3230 lOAI FOR NUMERIC :NPUT

26 02C2' 3000 +

327 :ALL :NCHAR

3249 32C51 OOEl'
330 CALL ASCEEX
331 02C7' D4+
832 .2cR' 0118' +
833 02CA' 33 CO' 3D! INADDR
a34 CALL SHFTD4 PUT ADDRESS POINTER TN R(E)
835 02CC' D4 +
836 O2CD' 013A'+

a37 CALL IN402
838 02CF' D4+

839 02DO' 0101' +
840 0202' 9D GHI RD
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3 a"22'Y BE PHI RE
342 1:4' 3D GLO RD

~. .2' Al L RE

344 :22' SlT: CALL INCHARr345, )2:6' D1'
347 0^2D9' 07 MN GpAGE

348 22A' 322.8:' 3Z INIST IGjNORE NULLS NULL =O0i
340 CALL ASCHEX
330 3221' 24

3;; 32DF' 33F SDF TESTSP :F NOT HEX
353 1231l 27 L.5 GPAOE
54 22 AD PLO RD SAVE lo ]:1:

355 233'1I5ND: CALL INCHAR

357 12E4' CoiE?
353 AiLL ASCEEX

359 :2D'

36: 3239' 33 3 DF ERROR
362 CALL SHFT4
363 25' :4+
364 3231' 3I

335 :23' 2 LD RD
366 2? 229RE 89131 INl RAM

£2 123'ERROR: CALL IE.LAY2

.4.'..'. PROMPT lN

-SSP N !;G -E. -.AR

3.,,

:1 16:3R :UN'z.,z

1112' N E26 Sl IT .

19 1 "13' 1, MZERO
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897 03!LF' PC 30 ADI OOH IF NO ERROR, CL EAR DF
390 0321' CO 108E' LBR PROMPT GO TO PROMPT
3

900 33241 ?ASSCA: CALL 3CHR ONLY USED BY .1
90: 0324' D4+

903 2327' 021 1DM GPAGE
904 0328' FE 3D XRI 3DB IS 7 'CR'?
905 032V' CA 33:4' LBMI PASSCA
906 032D' 3LF: CALL INCBAR
907 03:D ' 34+
903 031E' 030E1' +

H09 0330' 21 JDN GPAGE
910 333i1 FB OA XR1 OAR :1. :T 'IF'
31. 3333 3A 3D' 3BN INLF

912EXIT
913 2335' D5 +

915

918 3336' MOVE: CALL TTY
919 0336' 04+
92 0 3337' 019D'9
?161 03339' 6F 76 653 33 O 'ove froz
322^ 033:' 66 72 6F 4D

324 :342' 03 33 ."Tx
925 33143' 93FF 3W 09DFFH
926 2345' 3 D GB: RD
92 1 3346' BA PHI B
928 3347' 30 GLO RD
929 3348' AA KlO RA

? 3 'i9' 374

9331 :241 74S6F 20 D3
0 3 347' 33 3B ET%

335 235' 9FF DV 29DFFH

25 ?41RB

43 :255 A3PL Y

^4 356' '4

946259 6 5 6E 67 23 'Iength
344 353 i4 A8322
945 0362' 23 OR ZTX

949 2364' 3407'
350 0366' 33 008E' L3NF PROMPT :return zo ;ropt it 3o flag

952 3369' 4A NOV: LDA BA
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3953 036k' 53 STR RB
954 3363' .3 3NC RB

955 33C . 2D DEC RD
356 336D 3D GHI RD
357 036V 3A 69' BNZ Nov
358 3373' 3D GO RD
359 0371' 3k 63' BNZ Nov
9 60 CALL TTY
961 0373' D4
;64^ 03374' 019D'
963 0376' 37FF DV 07FFH
364 033' CO 008E' MOVRTI: LER PROMPT
965
366

?63
369
970 037B' VERFY: CALL TTY

7: 3373' D4
Q 031' 1 3D I

373 037E' 65172 69366 D3 'erify
974 03382' 79 20
975 3384' 33 DB E!X
376 0335' 9DFF DW 09DFFR
9 377 3337 ' 3D jHI RD ;STORE VER3?Y' ' ;: AR :N RA
973 33ag3 BA ?HI RA
i9 ;383' 3D GLO RD
?83 a3A' AA ?0 RA

-53 :331' 319D'
^334 :33E 77 69 74 68 :3 'with
335 :03' 2

336 393' DB3 TS 87f :3314' 33FF 3v 392FFE
38 )D3' 3 GH3 RD ;STCRE 'WITH' group Jn'-

383 3397' 3B PHI R3J 90 V.91' 33 O RD

392 CLLTY

194 -393' j i3D'
95 339Y' 6C 65 6E 67 :3 :engr

397 13A4' 03 33 ..Tx
998 33A5' 31FF OW 09DFFH
?99 33A7 I34 RD ;STORE LEINGTH IN P

:000 :3kA3 31 PHI RC
1.40, '3k9'1 3D GO RD
:202 33AA' AC PLO RI

'0:04 :33B' 91 7NET:09 RC
:35 3AC' 3A 3D' 39 MVOR E

:6 :3U,8 31 GLO RC
:37 3AF' 3A 3D' 3XZ VMORE

ilOB:ALL 7TY
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.309 3331' 3D4 +

iol1 0 3332' 393
.3i'l 3334' 230 4 47 4Z 33 0O1E,

032 3338' 45
1313 33B9' TF 33 DOME

1014 333A,' c OSE !08BR PROMPT

lo16 033D' EB VMORE: SEX RB

20171 38', OA JON RA
io13 03BF' F3 XOR

I13119 33C0' 3 A C7' 3NZ HAD
23 03C2' IA VCONT: INC RA

i21 03'Y 1a .NC RB
102 304' 2a DEC RC

'323 3305' 30 AB' 3R 7NEXT
1024
.325 03C7' Z2 VhAD: SEX STACK OUTPUT BAD 2ACATIONS AND "OTENTS

1026 03Ca' 9A GHI RA
0 03 3C9'1 3D ?HI RD

1L028 03CA' SA GLO 1A

1029 D30I AD PLO RD
.030 CALL TTY
103i 03CC' 34
:332 33CO' 0190'V
:033 33CF' CA81:i 3W AaH REG A koDLRESS

i334 03301 323, DW 38120H

i035 333 F 3 0
-, 6 033:4' 9A GHl RA

. i335' 3D ?HI RD

20^33 3337' AD PLO RD
140 :ALlw TTY
1041 338 ' 34

132 3339 319z'
2:43 030DB 3320 3i 3SD225' REG A :DNT5NT S

,044 330' 20OFF Di 020FFH
.345 33DF' H3 DHl RB
1046 3380' 3D PHI RD
2047 031' 33I GLO RB
1048 0332' AD PLO RD
1049 CALL ITY

121 38' 130'
252o~ :3v6 330 W 8D:OH REG 3 ODNTENTS

2053 3388' F! 38 OFFH

i054 :3E9' 9B GHI RB
1355 01EA' 3D ?HI RD
1056 0DEB' 3B 310 RB
'057 039C' AD PLO RD
IV5 CALL TTY
1059 ODD 4+

1060 0381' 019V'
.161 03F0' 3191 Di 08181H REG 3 ADDRESS

1002 03N,2 F! Da OFFE

r1063 03F3' 30 CV BR VCOIT
1064
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I 1065

066 **ii****att**k********t**t RUN TARGET SYSTEM : L: : : : : :
1067
I368 33:5, 7 38F RUN: LBR TARADR
1069
I070

:071
1072 tttittttttttttattt SAY NO
:073
1074 03FS' SAYNO: CALL DELAY2
1075 03F8' D4 +
976 03F9' 0150' +

1077 CALL TTY
a375 33F3' D4

1079 33FC' 0199' -

1000 03FE' 124E DW 204EH TYPE: SPACE No
1031 0400' 6F20 DW 6F20H DONE
10s2 3402' 21FF DW 21FFH
1083 0404' Co 008E' LBR PROMPT
1384j1083
i086
1087 ; ztkataaiaaa*iaat,,k TEST OK ? ***,***,,, * t,,, tt*,

189 407' OK?: CALL TSRE?
i.9 0407' D4
i091 243' 023A'
192 CALL TTY ;TYE: Ok ?
091: 340A' 4 +

':94 '403, ::3D+

1395 ;400' 20 F 63 0 )a I Ok
1096 3411 ' F 0
.097 0413' :3 DB ETX

I .099 j414' FFB DONE INE

:099

1100 3415 YES?: CALL TSRE?
i111 0415' )4
.102 3416 3:3A'
103 CALL INCHAR
114 0418' D4
1105 0419 0EI'
1106 3413' )7 IDN ;PAGE
." :41C, FB 59 'KRI 059H XIR 'Y' S

3 41 CA 3424' LBNZ NO
1)9
i10 3421' FF 30 3KRTN: SMI 00i SET )F

:1:: EXITS1112 3423' 35

0143 3424' Fl 30 NO: ADI OOH CLEAR DF
1114 EXIT
i5 04i6' 5

III

:119 *,,,,aasaa,**aas**** $ P RUNS PROGRAM AT AAAA ********* * h*a*'* * naaa,

0ITH PC R R3, X = R2

I
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1121

1122 0427' F8 03 TESTS: LDI LOW SYSFLG
1123 0423' A7 PLO GPAGE
124 042A 07 LDN GPAGE
125 042B' FA ESO ANI OEOH MASK FOR ADDR, WRITE, SYS FLAGS
1126 042D' FB SO XRI OEOH ADDR WRITE SYS = ?
1127 4IF' 'A 13F5' LBZ SAYNO

1128 0432' INS: CALL IN4D
:129 0432' D4 +
1130 0433' OOFD' +
i131 0435' 9D GHI RD
1132 0436' BE PHI RE
1133 3437' SD GLO RD
1134 0438' AE PLO RE
1135 CALL TTY
1136 0439' 04
1137 043A' 019D' +

1138 043C' 2081 DW 2081H TYPE: SPACE,
1139 043E' ;11C Dw 812CH ; OUT HEX PR ',
1140 0440' FF DB OFFH , DONE
1141 CALL OK?
1142 0441' 04 +
1143 0442' 0407'+
1144 0444' CB 008E' LBNF PROMPT I
1145 0447' 72 SEX STACK :X R2
1146 448 36 GLO RTNPTR
1147 3449' 73 STXD
1148 344k' 96 GHI RTNPTR
1149 3443' 73 STXD
1153 044C' ?E GH! RE
1 1 344D' 36 PHI RTIPTR I
1i52 344E' SE GLO RE

-i13 344F' .X6 PLO RTNPTR
-54 )450, TC 30 ADI 00 : LEAR DF

1155 EXIT

1157

1159

1160 t t tt CRc AL ~IAN t2 ttt tt~t~tt~tttttR:LCLItt7t7

1,63 0453' CRC: CALL TY ;CYPE:
1154 0453' 04
1155 0454' 0I9D'
1166 3456' 52 43 20 lB 'RC ' RC from,
1167 3459' 66 72 6F 6D Da 'from ' ETX,
1168 145D' 20
1169 345E' 33 33 33H 3 3N4D,
1170 045F' 9DFF DW 9DFFH DONE
1171 0461' 9D GHI RD
1172 0462' BE PHI RE
1173 0463' 8D GLO RD
1174 5464' AE PLO RE

1175 CALL TTY ;TYPE:
176 0465' D4
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3 1177 0466' 019D'
1178 0468' 6F 76 65 72 DB 'over , over,S179 246C' 20

1138 460' 03 D3B 3H 3 TX,
1181 046E' 9D 3 9DB H IN4D,
1132 046F FF DB OFFH D lONE

a183 0470 F8 07 LDI LOW CRCLOI 114 0472' A7 PLO GPAGE
1135 0473 F 80 D0I LOW 00H
1186 0475' 3C PaI RC CLEAR 'ALL FF'S' FLAG
1187 0476 57 STR GPAGE
1188 0477' 27 DEC GPAGE SET CRC HI & 0 = L 0000
1.39 0478' 57 STR GPAGE
1193 3479' OE CLOOPI: IDN RE
S191 047' FB FF XRI OFH
1192 047C' CE LSZ1193 847' BC PHI RC

1194 147E E2 SEX STACK ;A NOP
1195 CALL CRCSUB

1196 347F' D4j 1197 0480 04BB'
1198 0482' '0 DEC RD
1199 0483' 8D GLO RD
1200 0484' CA w479' LBNZ CLOOPI

1 437' ?D GHI RD
1202 348 CA :479' iaNZ CLOOPI

023 ;433 C GHI RC
412,4 '4WC CC 31A3' BZ SAYCLR : IEMORY SPACE EMPTY 

1205 048F' 97 GHI GPAGE
1206 0490' 3D PHI RD
1.07 )491' 31 GLO GPAGE
1:o :492' AD pLO PD
289 CALL TTY IF NOT, TYPE:
1218 349 3 34
i 11 0494' 0193'
1212 0496' CA D 3CA1 CaR, IF
1213 0497' 43 52 430 DB 'CRC:' CRC:
1214 493' 3D
i215 049D' 3D8D DW 38 DHCU: ViD RD X2
1216 149?' TV 3 OFFH , DCNE
.211 34A0 CD 45M' BR ?ROMPT
1218 04A3 SAYCLR: CALL TTY :T :LEAR, TYPE: :R, IT, NULL '6

11 2 4A4' 0190'

221 :4A86 CA 33 IyCAH -e~ory :s :ear
1222 14A' 4D 65 6D 6F DB 'Meory
S348A' 721 79 0
1224 04AW 69 73 22 63 OB 'is clear.'
1225 4B2' C 5 51 72

1226 04B6' :;
I ~47' P 3 OFFH :CNE

122I 0490 C 0 ME' LBR PROMPT GO TO PROMPT
1229

i 1233

',231 0833 E7 CRCSuB: SEX GPAGE : CRC CALCULATION SUBROUTINE
i232 04BC' 4E IDA RE

I
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1233 0.'.B1 73 AOR
1234 043E' 27 DEC GAGE
1235 343F' 57 STR GPAGZ
1236 04CO0 F6 SHR
1131, 44C' -.6 SHR
1233 04C2' -'6 SHR
1239 14C3 ' F6 SHR
12,40 04C4' F3 XOR
:241 04C5' 57 STR GPAGE
1242 04C6, FE SHL'
1243 04C0' FE SHL
1244 04C8' FE SHL
1245 04C9' FE SHL

126 4CA' 60 IRK
1247 04CB3 60 IRX
1248 04CC' F3 KOR
1249 04Cfl' 27 DEC GPAGE
1250 04CE' 73 STXD
1.51 04CF' 72 :DXA
:252 0400' F6 SHR
:2 53 0401' F6 SHR
1254 0402 F6 SHR
1255 0403 F3 XOR
1256 0404' 73 STXD

15 ' FO !DXL
i258 '4416' FE SilL

-26i 3409' FE SilL
:262 24DA' FE Sila
i,53 0403' F3XOR
i 264 340C, 60 :ix
:6 J403, 6 I R

k:266 04:E, 73 STXD
.261 EXIT

:A^68 04DF' )5+
.263

1272 4O EP: CL T

:75 3480' 04
1270 34E1' 0190'
:277 3483' 65 6C 30 '3elp'
127a 0486' CA 28 0CAH
:-79 347 2552 8 '3TU MONITOR'
1280 0483' 4D 4F 4E4 0 CAA

:283 04W4 53 79 7374 18 'Systea Coaads:'
128 00F8, 65 SD0043
1285 W4C' 6F D6D161
126 0500' 6E864 73 3k
1287 0504' CA DB SCkA

:28 3505' 20 24 616i BE $aaaa Run 4 aaaa)'
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3TU SAIL MONITOR 2D FED 198b BTU].1iAC

M29 0509' 61 612 20 1
12^90 20' 52 75 SE 2D
:291 52 4021061 6i

129i 65i5 1129
1293 i52 CA D23 OCAR

124 0519' 20 152 75 :-8 Run tarqec system i'
.295 0510' 69 20 74 61I129?6 3521' 72i7 65 74
1297 0525' 20 7373973

1 1 5:9' 74 65 6D020j 1299 0M2D 23
1300 M5E' 081? OW TARAOR
:201 2530' 29 )3

* ~ 02 531 CACA ow 3CkCAH
i 103 25 3 3 4D 65 6B 6F 08 'Memory Commands:'
1304 0537' 72 7920 43
i305 0533' 6F 6D SD 61I 36 053F' 6E 64713 3A
1307 0543' CA 13 3CAH
1308 0544' 20 2E 4D 6F 23B AwMne; .Verify; .Rai TLest'I 13 0 548' 76 65 ig320

1310 054C' 2E 56 65 72
22 0550' 69 66719 3B
132 0554' 20 2E 5261

-133 2558' SD3 20 4 5
141 055c, 73 74g 315 55v. 1 u3 D C
2116 055F' 20221 4D 61 3B ilaaaa dd;
1317 2563' 61 616i10
13i0 0561' 64 64 3B320
1319 356a' 20
1320 356c, 22Z 3F Q061 23 Faaaa Irian'
i121 z572' 6 i6 23

632 3i74' iE 6& 6E SEI 323 578' "1 3B 3CH
1324 0579' 20 40 65 60 D3 ' Memory protect'
'325 057D' 6F 72 7920
1326 0581' 70 12 6F704
1321 0586' 65 63; 724r

130 058D' 63280 63 61
32 359K, 6C 53

1332 593' CA??2W 2AFFE
1333 05W5 co 108E' .BR PROMPT
1334

1337
1333 MEMORY PROTECT AND ENABLE tal*agak

i 340 0598' NENSAY: CALL TTY ;T.Y?E: (texti
13 41 0598' 04

r1342 1359 0190' +
1343 059a' 65 60S6F 72 BB Ueoly

1344 259F' 79 20 2D020
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1345 05A3' 50 72 6F 74 DB 'Protect or Enable'
1346 05A7' 65 63 74 20
1347 05AB' 6F 72 20 45
±348 05AV' 6E 61 62 6C
1349 0533' 65

1350 35B4' 20 28 50 20 DB ' (P or E) ?
1351 0538' 6F 72 20 45
i352 05BC' 29 20 3F 20
1353 05C0' 03FF DW O3FFH ETX, DONE
.354 CALL TSRE?
1355 05C2' D4 +

1356 05C3' 023A'
1357 CALL ITB ;CALL INPUT TEST AND BRANCH
1358 05C5' D4 +
1359 05C6 010' +
1360 05C8 50 DB 'P IF P, GO TO PTECT
1361 05C9' 05DA' DV PTECT
1362 05CB' 45 DE 'E' . IF E, GO TO ENABLE
1363 05CC 05D2' DW ENABLE

1364 05CE' FF DB 0FFH
1365 05CF' CO 008E' LBR PROMPT ;GO TO PROMPT IF NOT P OR E
1366
1367 05D2' F8 00 ENABLE: LDI 00
1368 05D4' BB PHI RB
1369 055' F8 01 2LDI 0

1370 05D7' AB PLO RB ;SET PROTECT FLAG

1371 05D8' 30 DE' BR SETPG

i37 I0' F 10 ?TECT: LDI 00
1373 05DC' AB PLO RB
'374 05DD' 3B PHI RB ;SET ENABLE

1375 05DE' SETPG: CALL TTY ;-YPE: CR, LF, ext)
2376 05DE' 24 +
1377 05DF' 3190' +

.373 5Ei' CA B :CAH
1379 35E2' 46 72 6F D 23 Frol page
1380 05E6' 20 70 6i 67
1381 05EA' 65 20

1382 05EC' 03 DB ETX
1383 OSED' 9DFF DW 9DFFH N4D, DONE

1384 05EF' 8D GLO RD
i385 05F0' BE PHI RE :S7T CURRENT PAGE

1386 CALL TTY

-287 35F!' 04
.338 95F2' 90g'
1389 05F4' 6F 76 65 72 DB 'over ;TYPE: textl

1390 05F8' 20
i391 05F9' 03 DB ETX ETX
1392 05FA' 9D DB 09DH IN4D,
.393 05FB' 20 70 61 67 2B ' pages.' pages.,

i394 05FF' 65 73 2E
.395 2602' 03FF DW 03FFH ETX, DONE

i396 0604' 8D GLO RD

1397 0605' AC PLO RC
1398 0006' C6 LSNZ

1399 0607' FC 01 ADIOl 01
1400 0609' AC PLO RC
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1401 CALL MENCiG
1402 060A' 04
:403 0603' 0616' -

i404 060D' CO 300E' LBR PROMPT

1406
:407 ****k MEMORY PROTECT OR ENABLE SUBROUTINE 'I 1408

:409
1410 0610' 46 MEMSUB: LDA LIST ;PASS ENABLE BIT
1411 0611' AB PLO RB
1412 0612' 46 LDA LIST ;PASS START PAGE
1413 0613' BE PHI RE
i 4i4 0614' 46 LDA LIST ;PASS I OF PAGES
1415 36i5' AC PLO RC
1416
:417 0616' E3 MEMCHG: SEX PC ;SELECT SYSTEM 1/O GROUPS141s 0617' 61 OUT GROUP
1419 0618' 07 DB SYSTEM
1420
421 0619' EE SEX RE

1422 061A' 8C NEXPG: GLO RC
1423 0613' 32 39' 3Z MDONE
1424 0610' 9E GHI RE ;ALWAYS ENABLE:
1425 061E,' B 57 KRI SIKPG 5 SACKPAGE
:426 36:0' 32 ^C' 3z SET
:427 3622' 9E GlI RE
142a 0623' PB 56 XRI GLOPG , GLOBAL PAGE
1429 0625' 32 2C' 3Z SETQ

:430 0627' 33 .LO RB

1431 o62' 3A 2' 3NZ SETQ ;PROTECT OR ENABLE
1432 042A' 'A REQ PROTECT -) V 3
1433 3623' TB SKP

1434 062C' 73 SETQ: SEQ ENABLE -) =
1435 062D' 57 GUT MEMORY ;.l. MEM. ?ROTECT

0436 362' 7k REQ
,437 062F' 9E GHI RE
1438 0630' FC 01 AD: 31
1439 0632, BE PHI RE
1440 0633' 8C GLO RC

3441 3634' PP 31 smN ,1
:442 3636' AC KbO Rc
1443 3637' 30 iA' 3R NEXPG
1444
I445 1639' P8 0A XDONE: LDI :OW GRPSAV ;SELECT *ART I/C GROUP
:446 0633' A7 PLO GPAGE AND STORE ON GLOBAL PAGE

1447 363C' F8 36 LDI uARTS
1448 063E' 57 STR GPAGE

1449 063F' 7 SEX GPAGE
1450 0640' 61 OUT GROUP
1451 =XT

1452 0641' 05
1453

i 1454
S~:45 " RAM TEST ROUTINE "

1456
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1457 0642' RAMTST' CALL TTY
1458 0642' D4
1459 0643' 0190' +

.460 0645' CA DB OCAH
1461 3646' 32 61 6D 20 DB 'Raz test - start at
146' 064A' 74 65 73 74
:463 064E' 20 2D 20 73
.464 0652' 74 61 72 74
1465 0656' 20 61 74 20
1466 065A' 03 DB ETX
1467 065B' 9DFF DW 9DFFH
1468 065D' 9D GHI RD ;Start address to RB
1469 065E' BB PHI RB
1470 065F' 8D GLO RD
1471 0660' AB ?LO RB
1472
1473 CALL TTY
1474 0661' D4 +
1475 0662' 019D' +
1476 0664' 20 4F 56 45 DB ' OVER
1477 0668' 52 20
147a 066A' 03 OB ETX

1479 066B' 9DFF DW 9DFFH
1480
1481 :66D' 9F LDSET: ;HI RF ;Jet rand key fro2 RF

.482 066E' Ba PHI R8

I434 166F' SB 5HI RB ;Starz address to R3
i485 0670' 39 ?Hi R9
1486 0671' gB GLO RB
1487 0672' A9 PLO R9
1436

:489 3673' 9D GHi RD :Length to RA
490 0674' BA ?HI RA

i491 0675' 80 ; '3 RD
:492 3676' AA PLO RA
:493

i404 0677' LDLOOP: CALL RAND
495 0677' 14
496 0673' 06CA'
497

:498 367A' 98 G.4 R8
1499 1673' 59 STR R9
.500 167^' :9 INC R9
:501 0671' lA DEC RA
1502 067E' 8A GLO RA
1503 367' 3A 77' 3NZ LDLOOP
£504 0681' 9A GHI RA
1505 0682' 3A 77' BNZ LDLOOP
1506
1507
1508 0684' 9F CHISET: GHI RF
1509 0685' 8 PHI R8
1510 0686' 9B GHI RB
1511 0687' 89 PHI R9
1512 0688' 8B GLO RB
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1513 2689' A9 PLO R9
1514 068A' 9D GHI RD
:5:5 36' SA 9H! RA

I1516 068C' SD GLO RD
1517 068D' AA ?LO RA
1518 068E' CHK: CALL RAND
1519 368E' D4
1520 068F' 06CA'
1521 0691' :9 SEX R9
1522 0692' 98 GHI Ra
1523 0693' F3 XOR
1524 0694' 3A AD' BNZ ERRLST
ISI5 3696' ONTI: NC R9
1526 0697' IA DEC RA
1527 0698' 3A ;LO RA
"Is8 0699' 3A W' 3NZ CHK
1529 069B' 3A 0H0 RA
1530 069C' 3A 15' 3NZ CHK

' 1531

0- 532 069E 9' ASS3N: O Hi RF
1523 269F' 38 ?21 R8

1534 CALL RAND
1535 05.0' D4
i536 06A!' 36CA'
i 537 ;6A3' 9S 2H R 8
1538 06A4' 3F ?j: RF
'539 :ALL ?TY

I :542 36A5' :4

:541 16A6' 219D'
1542 06A8 2A 3B 't'

S543 06A9' 0OFF YD "ONE

1544 36AB' 320 D' SR :DST
:5 45
:546 26AD' A8 ERRIST: PLO R3
:547 ^ALL 7TY
:513 06AE' 34

1543 36AF' 313D
:552 1631' cAF? 3W OCAFFH

:51 6B3, :i 3 O R8

552 263' 3D PH1 RD

1554 3635 D4
55 36' :92'

155a 36i3' i1 33 3810

557 6539' 20 1 i4 :0 :3 at
:558 063D' FF )B OFFH
1559 :6BE' 99 CHI R9
:56D 363F' 33 PHI RD
1561 :6C' 39 ILO R9
1562 06C1' AD PLO RD
1563 CALL TTY
1564 :6c2' 34

:565 16C3' :193'
i566 36C5' a181 DW 81810:567 36C7' FT3 OT'567 06C71 7FDB OFFH
i568 06c8' 30 96' BR CONTI

1
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I . ec' l R0 8AD 1±
:z73 36013' PBHI3 RB

SN 303' 3 3 3NO 0
575 3630' 73 F?! 2: FFH

:56 36D2' 38 PHI RB:577 36Y3 F6 ONO: SHR
:573 S 36D4' 33 J7 3N? ON1
2579 06D6' :3 INC RB
1580 06D7' F6 ONI: SHR

-852 :6D9' 3B DC' SZN? M2
1583 060B' i3 INC RB
.534 3630' FE 52,: SHE
:-a5 3633' 3330', 38? O33
1536 063?' ia INC RB
2537 0630' F6 0N: SHE

-1539 3633 :5 C RB
*1593 0634' SB 04: 010 RB

SRE
154 3633E. H:9

: 4 06 3 iXD
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MACROS:
ECI 3XI CALL CDO CIE DACI DADC DADD

DAI 3H SA 3OB DS1 DSmB DSM DTC
-Q xil GEC IDLE LDC ?0? ?PAGE PUSH

RLDI ILXA RNX RSXD SCAL SCMI SC12 SPM1
SI-41 SRE"I STM STPC ?CAL TRET XID xiE

SYMBOLS:
ASCEEX 0113' ASCRD1 0lAC' BANGGR 00W4 3RIST 009V'
BTU 0000 CALL 0066' CHK 068E' CERSET 0684'ICLOOPi 0479' CIVET O10E' CONTi 0696' CRC 0453'
CRCHI 5606 CRCLO 5607 CRCRAM 5605 CRCSUB O4BB'

CTP 0065' CTRL1 0003 CTRL2 0005 CTRL3 0007
:YCCNT 0008 DATAl 0002 DATA2 0004 DATA3 0006
DECCST 028D' DELAY2 0150' DLY00 0040' DMA 0000
DONE 00FF DOTGR 0037' ENABLE 05D2' ERRLST 06AD'
ERROR 32F3' ETX 0003 FINIS 003k' FORMT1 0012
GLOPG 0056 GP 5600 GPAGE 0007 GROUP 0001
GRPSAV 560A GTR9 0230' HALT 0006 HDSTRT 3000'
HELP 04E0' HEXRD1 OlBA' HXCONV 0222' INS 0432'
T31ST 0206' IN21D 02E3' 3N4D OOFD' IX402 0101'
IN4DT? 0234' IN4RET 0100' ISADDR 02C0' INCHAR OOEl'
13KWD 015C' INLF 0320' IXTPC 0001 IOERR 0082'
b0LOC 56FE IT3 0100' KEE?2 OOED' LDLOOP 0677'I LSET 066D' LIST 0006 LNEND O2AF' LWEST 02A6'
MATCH 0171' XATCH2 0196' MDONE 3639' MEMCHG 0616'
MEMORY 3307 XMSAV 0598' MENSUE 0610' MENAB 3017'I CV 3369' MOVE 0336' MOVRTM 0370' NEiPG 3013'
NEXBYT 0286' NEXPG 061A' NEXT2 0184' NEXT3 OIAO'
NO 0424' NOTHEX 0137' NUMBER 0130' OK? 3401'
OKRTN 0421' 030 06113' ONI 0607' 0N2 06DC'

013 06E0' 034 06E4' OUTADR 0274' OUTASC 021C'
)UTCA 01E1' CUTCHR 0249' OUTHEX 01BF' OUTPTI 021E'
OUTPT2 0130' PASSCA 0324' PASSON 069!' PC 0003
PL iVEL 5602 ?LIST 0162' PMTCHR 003B PROMI 0008
PROMPT 008E' PTECT 05DA' QUESGR 00C7' QUESTM 0250'
RANTS? 0642' RAND 06CA' R311 5608 RBLO 5609
READDR 0085' RTN 0076' RTNPTR 3006 RTOP 0075'
RUN 03FS' SAYCLI 04A3' SAYNO 03F3' 5CR? 0057'
SCRTST 0056' SEMI? 0310' SETPG 050K' SETO 062C'
SETq1 002D' SETSL 0007' SETUP 003D' SETURT 0047'
SHPT04 013A' SHIFT 013F' STACK 0002 STARTI 000K'
STATi 0003 STAT2 3005 STAT3 0007 STREND 57DF
S"TKPG 0357 STORE 0223' SYSFLG 5603 SYSTEM 0007
'ARADR 021F TEST 0183' TESTS 0427' TESTICD 0A8'
TEST81 0135' TEST80 0104' TIST9D 03E9' TESTAl OlFO'
TESTk2 020K' TESTCA 013O' TESTCR 031A' TESTDD 01F2'
TESTSP 02FF' THRE? 024F' TMATCH 0163' TSRE? 023k'
TTY 019D' VARTS 0006 UNADDE 0084' VBAD 03C7'
VCOIT 03C2' VERFY 037B' VEORK 0330' VIEXT O3AB'
WAT 0043' WAIT3 0152' WAITI 0238' WRITIR 02B7'
YES? 0415'

NO FATAL ERROR(S)



!-,m - * - -w

ASCHEX 439 4471 832 851 860
ASCRDI 585
BAIGGR 338 384#
3c1 30t
BRIST 326 332#
3TU 106 159
3XI 30t
CALL 30# 256 264# 313 316 323 332 353 369 384 425 437

441 512 546 589 609 616 630 639 658 668 685 698

713 744 752 764 772 790 799 809 827 830 a34 837

844 849 855 858 862 870 873 885 891 900 906 918

930 940 947 960 970 981 992 1008 1030 1040 1049 1058
1074 1077 1089 1092 1100 1103 1128 1135 1141 1163 1175 1195

1209 1218 1274 1340 1354 1357 1375 1386 1401 1457 1473 1494

1518 1534 1539 1547 1553 1563
CHK 1518# 1528 1530
CHISET 1508#
CID 301
CIE 30#
CLOOPI 11901 1200 1202
CIVRT 432 437#
CONT1 15251 1568
CRC 376 1163#
CRCHi 1351
CRCLO 1361 1183
CRCRIA 134# I
CRCSUB 1197 12311
CTOP 263# 277
CTILI 75 23a

CTRL2 761
CTR53 77#
CYCCNT 50#
)ACI 30
DADC 30#
DADD 30#
DADI 30#
DAT1l 671 402 412 708 717 734
DATA2 69*
DATM3 71#
DEIZ 30*
DECCIT 786 789#
DELAY2 417 499# 715 766 872 1076
DLYOO 224#
DA 41
DONE 144* 634 877 1013 1098 1543
DOTGR 346 353#
DSkV 30#
DSBI 30#



Os 30#
DSMB 30#

DTC 30#
ENSABLE 1363 131674
ERRLST 1521 15i6i

ERROR 361 870# 896
ETQ 30#
ET 143# 924 934 945 975 A
EXIT 301 433 466 469 492 506 521 539 553 568 581 600

718 737 912 111 1114 1155 1267 1451 1595
FINIS 184 206#

j FORMI 62# 239
GEC 30#
GLOPG 111# 130 189 211 1428
G? 130# 132 133 134 135 136 137 138 139 141

IGPAGE 49t 212 232 234 235 303 305 410 411 414 428 447
450 453 456 459 462 464 488 524 549 576 586 608
615 657 667 675 679 682 684 731 733 735 820 22i
847 853 880 903 909 1106 1123 1124 1184 1187 1188 1139

1205 1207 1231 1234 1235 1241 1249 1446 1448 1449
GROUP 55# 179 207 236 1418 1450

I GRPSAV 139# 231 1445
GTR9 681 691*
HALT 88#
HDSTRT 159# 1599
HEL? 342 1274#
HEXRDI 596*
HXCONV 611 6i 66: 670 679#
IDLE 301
IN$ 1128#
INIST 844# 848 868 882 888
N21D 855*
N40 422* 701 746 754 1130
34D2 425# 440 444 839
14DT? 641 698#
I14RET 430 433#
!XADDR 814# 833 894
11CHIR 397# 399 427 514 548 829 346 857 902 908 1105

iKWD 512# 531
IMLF 906# 911
:NTPC 42#
IOERR 298* 405 416 727
:OLOC 141# 409 575 732
iTE 334 355 371 386 546# 1359
KEEP2 401 409*
LDC .0t
LDLOOP 1494# 1503 1505
LDSET 14811 1544I

'I
I



LIST 48# 516 519 52C 528 529 532 550 559 560 1410
1412 1414

LHID 05 807 809#
LNTEST 796 804#
1ATCH 528*
XITCH2 551 562
KDONE 1423 14459
NERCHG 1403 1417#
MEMORY 89# 196 1435
MENSIV 344 13401
1EMSUB 1410#
MENIB 178#
MOV 952# 957 959
MOVE 357 918#
NOVITI 964#
NEWPG 183# 204
NEXBYT 785 798 803
NEXPG 1422# 1443
NEXT2 550# 561
NEX73 5771 592 619 635 642 661 671
No 1108 1113#
IOTHEX 449 455 458 46a#
NUMBER 452 462#
OK? 949 1089# 1143
OKRTI 1110#
010 1574 1577#
O11 1578 1580#
0N2 1582 1584#
013 1585 1587#
ON4 :588 15901
OUTADR 767# 813
OUTASC 664 673#
OUTC1 630#
OUTCHR 591 687 7251 730
OUTHEX 6011 626
.T1 648 675*

OUTPT2 589# 676
PASSCA 887 893 900# 905
PASSDN 15321
PC 44 166 168 178 206 237 241 263 269 271 274 276

281 283 285 1417
?LEVEL 132#
PLIST 516# 518 527
PTCHR 148# 320
POP 30#
PPAGE 33*

PROMi 1071
PROMPT 313# 348 363 378 392 788 808 878 898 950 964 1014

1083 1144 1217 1228 1333 1365 1404

I
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?l!CT 1361 1372:
iPUSH 301

9UESGR 336 369#
QUESTM 374 744#
RATST 361 54571

IRAND 1496 1520 1556 i571#

RBHI 137#
RaLO 138#
READDR 298 3021
RLDI 30# 824
RLXA 30f
RUX 30#
RSXD 30#
RTN 258 282#
RTNPTR 47# 265 267 270 272 273 275 282 284 289 291 525

533 535 536 538 562 564 565 567 577 673 674 1146
1148 1151 1153

RTOP 2811 292
RUN 390 1068$
SAYCLR 1204 1218#
SAYNO 823 1074# 1127

SCAL 30#
SCM1 30*
SCN2 30*
SCRT 250*
SCRTST 169 249*
SEMI? 884 889#
SETPG 1371 1375#
SETQ 1426 1429 1431 1434#

I SETQI 187 190 192 1951
SETSL 162 1651
SETUP 211#
SETURT 231*
SHFTD4 443 473# 836 864
SHIFT 477f 485
SPMi 30#
SPN2 301
SRET 30*
STACK 43# 253 255 264 286 287 308 474 534 537 563 566

597 601 602 603 612 613 624 707 716 728 747 759
760 762 767 780 781 783 1025 1145 1194

START! 167 171*
STATI 68* 397 709 725
STAT2 701
STAT3 72#

- STKEND 125* 254 307
STKPG 112* 125 186 252 1425
STN 30*
STORE 684# 692I

i
I
I



STPC 301
SYSFLG 1331 302 819 1122
SYSTEM 82# 180 1419
TARADR 1461 1068 1300
TCAL 30#
TEST 552 556#
TESTS 340 1122#
TEST80 579 583#
TEST81 584 594!
TEST8D 595 621#
TEST9D 629 637#
TESTMI 645 650#
TESTA2 651 663#
TESTCA 622 628#
TESTCR 890 895#
TESTDD 638 644#
TESTSP 852 880#
THRE? 728#
THATCH 515 524#
TRET 30#
TSRE? 315 325 700 707# 1091 1102 1356
TTY 318 575# 632 774 792 801 811 875 920 932 942 962

972 983 994 1010 1032 1042 1051 1060 1079 1094 1137 1165
1117 1211 1220 1276 1342 1377 1388 1459 1475 1541 1549 1555
1565

UARTS 61# 208 233 1447
UADDR 242 3011
VAD 1019 1025#
VCONT 1020# 1063
VERFY 359 970# I
VNORE 1005 1007 1016#
VNEXT 1004# 1023
WAIT 226# 228
WAIT3 500# 504
V&IT4 708# 712
WRITEM 388 819#
XID 30#
XIE 30#
YES? 1100#

-I
l



I Appendix M

The following program was written for a Hewlett - Packard HP-16C
calculator. It is used to convert data in the Sea Duct buffer to engineering
units. Before running the program, Calculator Register .0 must contain the
A/D GND value and Register F must contain the A/D +5V value. The calculatorf must be placed in the HEX mode before each conversion.

Calculator subroutines A, B, C and D are run to give the following1 conversions:

A = A/D conversion (12 bit) C = Compass conversion
B = Battery conversion (8 bit) D = Pendulum conversion

For example to convert an A/D value of 3F8 to engineering units,
(assume A/D GND = 009 [R.0] and A/D +5V = FEl ER F.])

1 1. Press HEX
2. Enter 3F8 - There is no need to hit ENTER
3. Press GSB A
4. Read the answer in the appropiate units ( 1.24063 Volts for

this example).

To convert a compass value of 2C to degrees,

1. Press HEX
2. Enter 2C - There is no need to hit ENTER
3. Press GSB C
4. Read the answer in the appropriate units ( 61.88 degrees for

i this example).

HP 16C - Sea Duct Programs

A = A/D conversion (12 Bit) HEX to Volts
B = Battery conversion (8 bit) HEX to Volts
C = Compass HEX to Degrees
D = Pendulum HEX to Degrees

Note: First store A/d GND in RO, A/D +5V in RF in HEX mode

001 43,22, A LBL-A A/D Program
002 21, 8 GSB 8
003 4 4
004 48
005 9 9
006 9 9
007 7 7
008 20 X
009 43,21 g RTN

I M-1



Appendix M (contd.)

010 43,22, B LBL-B Battery Program
011 21, 9 GBS 9
012 21, 8 GBS 8
013 3 3
014 0 0
015 20 X
016 43,21 g RTN

017 43,22, C LBL-C Compass Program
018 42, 3 f UNSGN
019 36 Enter
020 0 0
021 42,45, 2 f float 2
022 3 3
023 6 6
024 0 0
025 20 X
026 2 2
027 5 5
028 6 6
029 10
030 43,21 g RTN

031 43,22, D LBL-D Pendulum Program
032 36 Enter I
033 0 0
034 42,45, 2 f float 2
035 2 2
036 20 X
037 4 4
038 5 5
039 30 -
040 43, 21 g RTN

041 43,22, 8 LBL-8 Scale 12 bit #(HEX) to Decimal Routine
042 42, 3 f UNSGN
043 36 Enter
044 45,.0 Rcl.0 (Recall A/D Gnd)
045 30 -

046 36 Enter
047 0 0
048 42,45, 2 f float 2
049 44,.l Store .1
050 23 HEX
051 45, F Rcl F. (Recall A/D +5V)
052 36 Enter

d
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3 Appendix M4 (contd.)

053 45,.0 Rcl.0
054 30-I055 0 0
056 42,45, 2 f float 2
057 45,.l Recall .1
058 34 xY

060 42,45, 5 f float 5

062 4322 9LBL-9 8 bit to 12 bit conversion routine

06I2 AfS
064 42, A f SL
065 42, A f SL
066 42, A F SLj067 43,21 g RTN

m-



APPENDIX N

SEA DUCT PRE-LAUNCH CHECK LIST

Deployment Date

Location

Depth

1. MAIN BATTERY PACKS

Pack #1 Initial

A. Safety Chain On __ Off

B. Top of Compensation Oil (Marcol)

C. Check water sump drain plugs for security

D. Tie wrap any loose hoses or electrical cables

E. Check microprocessor for security in cradle

F. Check microprocessor compensation diaphragm for
top off (Marcol)

G. Check microprocessor electrical plugs for
full seating, milk air from connector if necessary

H. Check microprocessor electrical cables; tie wrap
if necessary

I. Check all tea cup diaphragms for leakage at wires
and seals. Top off as required (5 places)

White (Marcol)
Red (Mil H5606 Hyd. fluid)

J. Back fill battery disconnect with (Marcol)
Use disconnect at base if battery to force all air
thru plastic check valve. Reconnect to drain
fitting

K. Remove battery gas vent line

L. Install disconnect plug in battery gas vent fitting

M. Remove overflow can

N. Check pinger battery voltage

0. Reset pinger and reinstall dummy plugs
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Pack #2 Initial

A. Safety Chain On Off

B. Top of Compensation Oil (Marcol)

C. cneck water sump drain plugs for security

D. Tie wrap any loose hoses or electrical cables

E. Check emergency battery pack for security in cradle

F. Check EHRS battery voltage
Check MP battery voltage

G. Check emergency battery wiring and plugs for proper
seating, milk air if necessary, cap unused plugs
and wires

H. Check all tea cup diaphragms for leakage at wires
and seals, top off as required (3 places)

white (Marcol)
red (Mil H5606 Hyd. fluid)

I. Back fill battery disconnect with (Marcol)
Use disconnct at base of battery to force all air
thru plastic check valve. Reconnect at1 drain fitting

J. Remove battery gas vent line

l K. Install disconnect plug in battery gas vent fitting

L. Remove overflow can
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Pack #3 Initial

A. Safety Chain On Off

B. Top of Compensation Oil (Marcol)

C. Check water sump drain plugs for security

D. Tie wrap any loose hoses or electrical cables

E. Check emergency release control canister for security
in cradle

F. Check emergency release wiring and plugs for proper
seating, milk air if necessary, cap unused plugs
and wires

G. Check cylindrical vertical reservoir for security
in cradle

H. Check all 1/8 inch st/sl tube and gland nuts for
tightness

I. Back fill relief valve vent tube loop with oil (Marcol)

J. Check all electrical cables for security, tie wrap if
necessary

K. Check all tea cup diaphragms for leakage at wires and
seals. Top off as required (4 places)

white (Marcol)
red (Mil H5606 Hyd fluid) _

L. Back fill battery disconnect with (Marcol)
Use disconnect at base of battery to force all
air thru plastic check valve. Reconnect at
drain fitting

M. Renove battery gas vent line

N. Install disconnect plug in battery gas vent fitting

0. Remove overflow can

P. Check pinger battery voltage

Q. Reset pinger and reinstall dummy plugs
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Hydraulic Ci ranister Initial

IA. Top off canister with (Marcol)

I B. Check all seals and fittings for leakage

C. Check all electrical cables for leakage at Dancos

D. Check all electrical cable for security; tie wrap
as necessary

E. Back fill relief valve hose loop with (Marcol)

F. Remove top vent line from over flow can; plug male
disconnect into female disconnect on PVC relief

I. valve mounting block

G. Disconnect compensation regulator sense line at
canister base, plug in free flow male disconnect fitting
to assure regulator feels ambient sea water pressure

H. Install dead ended female disconnect into sm sense
line male fitting

I. Open valve at N2 compensation accumulator.
1/2 to 3/4 turn is sufficient. Do not open further;
a stem leak could occur.

I Relay Canisters

A. Check all seals and fittings for leakage

B. Check all electrical cables for leakage at Dancos

C. Check all electrical cables for security; tie wrap
as required

D. Top off all canisters as necessary (use Marcol)

I
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Main Junction Box Initial

A. Check all seals and fittings for leakage

B. Check all electrical cables for leakage at Dancos

C. Check all electrical cables for security; tie wrap
as required

D. Top off all canisters as necessary (use Marcol)

E. Insure all functions are "off" on external manual
control. Remove external test box plug. Clean
10' ring and install test plug cap. Be sure 'T%
handle plug is centered; a leak will occur if the
plug is not centered in the step machined in the
cap ring. Install dummy plug on 4-bin Brantner
connector.

Y Compensation Systems

A. Pressurize recirculating pump motor accumulators
with 3,000+ psi N2

B. Pressurize hydraulic pump motor with 3,000+ PSI N2

C. Check all lines and valves for leakage I

D. Back fill accumulator diaphragms with water base
hydraulic fluid as required

Insert/Retract System

A. Check hydraulic cylinders and hoses for leaks

B. Check cable and turnbuckler for security and freedom
of motion

C. Check cable to assure they do not hang slack;
adjust if necessary

D. Remove 3 lock clamps

Interface Junction Boxes (5" x 9")

A. Check for fluid leakage at seals, wires and dancos

B. Back fill with (Marcol)
Four located on rotary frame A B D G
Three located on main structure C E F

I
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Bottom Contact Switches Initial

A. Check for freedom of motion and smooth operation

1. One bottom contact switch with contact weight
2. One rotary frame retract switch
3. Four test section insert switches

i IHydraulic System Accumlator s

A. Chck accumulators for leakage at fittings and
L-- diaphragms

B. Cylindrical accumulator has piston with (Red Mil H5606)
on system side, (water base hydraulic fluid in flexible
diaphragm)

C. Flexible accordion diaphragm assembly has (red Mil H5606
hydraulic fluid only). Replacable filters are located in
the upper PVC cap.

Water Vent Flapper Tees

A. Check flapper valve freedom of motion (8 flappers)

Window and Lens Cleaning

A. Clean camera lens

I B. Clean transmissometer glass

C. Remove plywood safety covers from test section top

D. Clean upper test section glass

1 E. Clean side ports in test section

F. Clean photo flash port

Rotary Mechanism

A. Check hydraulic cylinders and hoses for leakage

B. Check drive chains for lubricant

I C. Check F/G cover cap for security

I
I
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Camera System Initial

A. Charge camera battery pack

B. Install film, set data chamber

C. Charge photo flash battery pack

D. Install assemblies on x-y-z traverse mechanism

E. Install control cables; tie wrap as required

F. Turn on switch

Water Samplers

A. Hydro products butter-fly

1. Install bag

2. Cock mechanism

3. Hook up sample tube at test section port

4. Remove safety clamp

B. Hydro products chop-stik baggie

1. Install bag

2. Wind up spring mechanism

3. Cock latch mechanism

Sediment Samples (two)

1. Retract hydraulic cylinder until it bottans out

2. Retract closure doors; install safety lock link (two)
CAIrI(3-Do not put hands or fingers into

opening at base of sampler.

3. Install release cable loop eyes on release pins

4. Rotate release pin mechanism until cable eyes
are secure

5. Carefully remove safety lock link

N
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Battery Charge Junction Box (A) Initial

1. Check penetrator caps (4) for full seating;
milk air from connector cap if necessary (4 places)

Shore Power Junction Box (B)

1. Check penetrator cap (1) for full seating; milk
air if necessary; check Danco connectors

Recirculating Pump Motors (two)

1 1. Check Danco electrical plugs for security

2. Check plastic N2 compensation line for collapseJ water tie wraps; correct if required

3. Check plastic N2 compensation line for cracks
at inlet fitting to motor

4. Open valve at N2 compensation accumulator, 1/2
to 3/4 turn is sufficient. Do not open further; a
stem leak could occur.

i Hydraulic Flow Dividers (two at center line of structure)

1. Visually inspect cylindrical PVC housings and
large top hat bladder for leakage

2. Check tube fittings at top of both assemblies for
leakage

1 3. Top off compensation fluid in both assemblies;
use Mil-H-5606 (Red)

Recirculating Pump Motor Controller

1. Check electrical plugs for proper seating; milk
air fram caps if necessary

1 2. Check mechanical security of pressure housing

I
I
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