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.REM _ 

IDENTIFICATIOll 
.. 1l1li' ........ _ ........ 

PRODUCT CODEI AC .. F425A-~'C 

PRODUCT NAME: CXMNDA0 MNCOA (D/A) MOD 

PpODUCT DATE: SEPTEM8FR 1978 

MAJNTUNERI DECIXII SUPPORT GROUP 

THE INFORMATION IN THIS DOCU~~NT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPOR~TION. DIGITAL EQUIPMf~T 
COPPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE sOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNIsHED TO THE 
PURCHASER UNDER A LICENSE FOP USE ON A SINGLE COMPUTER 
SYSTEM AND CAN bE COPIED (WITH INCLUSION OF DIGITALS 
COPYPIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PpOVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIpMENT CORPOPATION ASSUMES NO RESPONSIBlLITY FOR 
THE tlSE OR RELIABILITY OF ITS SOFTWARE ON EQUIpMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYPIGHT eCl 1979,1979 DIGITAL ~QU!PMENT CORPORATION 

SEQ '~"'01 
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1. ABSTRACT: 
.... 1I11III .. __ ... 

"MND" IS A BKMOD THAT EXERCISES THE MNCDA 
DIGITAL TO ANALOG CONVERTER •• CONFIDENCE LOGIC TEST IS 
EXECUTED ON THE DAC0, PACI, DAC2 ANn DAC) REGISTERS. 
ALL LOGIC ERRORS ARE REPORTED TO THE CONSOLE TELETYPE. 
"MND" WILl, TEST ~ULTIPLE UNITS AS SELECTED PY DEVCNr/DVIDl. 

2. REQUIREMENTS I ..... -... -_ .......... 
HAROWARE: ONE MNCDA (DIA) 

STORAGE:t MND REQUIRES: 
DECIMAL WORDS: 399 
OCTAL WORDS: 617 
OCTAL BYTES: 1436 

3. PASS DEFI~ITIONl ---.-.-... -.----
ONE PASS OF THE MND MODULE CONSISTS OF FLOATING A 1 AND A 0 
ACCROSS THE FOUR D TO A REGISTERS )000(9) TIMES. 
THIs RESULTS IN 340,000 BUS R!FFRFNCEs TO THE MNCDA OPTIO~ 

4. EXECUTION TIME: 

VARIES wITH THE NUMBER OF OTHER DEVICES BEING RUN. 
THIs sHOuLD TPKg AN AVERAGE OF THIRTY SECONDS TO COMPLETE ONE 
PASS WHEN RUNNING ALONE. 

5. CONFIGURATION pARAMETERS: 

DEFAULT PARAMETERS! 

OV~I 171060, VCTI N/', BR11 NIl, DEVCNTI 1, sPt: N/A 

REQUIRED P~RAMETERS: 

NONE 

6. DEVICE OPTIO~ SETUP: 
.-.. _--------.. _----
NONE. 

,,~ 

SEQ 01002 
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7. MODULE OPERATION, 
.--~ ... --.. -... --
STAR'J'/RESTAFT: 

THIS CODE WILL USE THE VALUE CO~TAINED IN LOCATION "ADDR" TO 
BE THE BASE ADDRESS OF THE MNCDA. THE RUS ADOR~SS or EACH OAC Is 
PRJ~En IN THIS ROUTINE. THE INITIAL PASS COUNTER IS ALSO PRESET. 

TSDAC0S 

THE ABILITY OF DAe ~ REGISTER TO HOLD A FLOATING 1 PATTERN 
IS VERIFIED IN THIS COD~. BIT 11 OF THE REGISTER IS INITILLY 
SET (40~0) AND THEN ROTAT~D TO THF. RIGHT. UPON CO~PLFTro~, THE SAME 
PROCEDURE IS REPEATED EXCEPT THE INITIAL VALUE IS 3777. 

TSDACtl, TSOAC2:, TSOAC 31 

SAME AS TSDAC0 

DUAL: 

THIS POtfTINF: wILl, LOAD DIFrE·RENT DATA INTO EACH REGISTER AND 
VERIFY I~EPENDANT ADllPUS SELt(:TIO"l. 

DONEz 

IN THIS ROUTIWt, T~E LOCATION "PAS6X" IS DEC~~NTEn TO DETE~MI~E 
IF THE MOPULE HAS ~EEN nERC 16ED. IF N.OT THE PROGRAM 
WILL LOOP TO LOCAU"ON "LOOrA" ANI) REPEAT. THE SEQU£NCE. 
PiHEN THE PASS COUNT HAS BEEN COMPLETED, rtfg "END Of PUS" Is R&PORTED. 

8. OPERATO~ OPTIONS I 
._--.--------.---
LOCATION (PASSCT) CAN SF MODIFIED TO VARY THE NU~~ER OF 
LOOPS THRU TEST BEFORE END OF PASS IS REPORTED (TO 
AccnMODA1E SYSTE~ CONFIGURATION). 

9. NON·STA~OARD PRINTOUTSI .. _._--_._-------_.-.. -
NONFI ALL PRINTOUTS HAVE TflE STANDAAD FOPfo'A'l'5 DF.SCFlISE:O 

IN THE DEC/X11 DOCU~ENT 

.LIST SEQ,BIN 

• 

SEI.i 00103 

.. 
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151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
Ib2 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
179 
179 
180 
1 B 1 
IB2 
183 
184 
195 
166 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 

000000' 
000~00· 

00000(i1' 
fi'l01'1~00' 

000005' 
000006' 
000010# 
000012' 
000013 • 
0013014' 
~'00V! 16 ' 
k~00020' 

000022' 
0130024' 

0010026' 
000030' 
001'1032' 
(~(iJ0'J 3 4' 
"00036' 
00004k.l# 
000042' 
~00044' 

1'100046' 
000050' 
000052' 
000054' 
000056' 
000056" 
000060' 
001'\062' 
000064' 
0\'l0~66' 

000070' 
000072' 
0130074' 
000076' 
0,H'I 11'10 " 
fHHH02 " 
1'10e102 • 
0{H'l104' 
00131134" 
000106' 
000106" 
000110' 
000112 • 
6010114' 
000116· 

047115 
000 

171060 
0010000 

000 
0001 

0000011 
000000 
000000 
0000100 
000000 

040020 
'\00236" 
000224' 
0000001 
003000 
~00000 

0kJ0000 
000000 
000kH~0 

~l00000 

\100000 
000000 

000000 
000000 
0091000 
0010000 
~)00000 

000000 
0010000 
01"000171 
000000 
000000 

000000 

0013000 

000000 
000000 
1300236' 
000000 
000000 

0001120' 000000 
000122" 000000 

0fl004k) 

040504 040 
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BKMOD 
MODUl,F, 
.TITLE 
DDXCOM 
.LIST 

cNNDA >,1710&0,0,0,0,0,3000,0 
40020,MNDA ,171~60.0,0,0,0,3000,0 
MNOA DEC/Xli SYSTEM EXERCISER MODULE 
VFRSION 6 23-MAy-78 
BIN 

:*********************************************************************** 
8EGIN: 
,"ODNA"': 
XFLAG: 
ADDR: 
VECTORI 
BR1& 
BR2z 
OVID 1 : 
SPU 
SR21 
SR3: 
5R4: 

.lSCII /rNDA / JMODULE 

.BYTE OPEN 
1710&0+0 
0H'I 
.BYTE PRTY0+0 
.EYTE PP1'Y0+i~ 

0+1 
OPEN 
OPEN 
OPEN 
OPEN 

NjlME. 
,US~D TO KEEP TRACK OF WHU'F USAGE 
JIST DEVICE ADOR, 
liST DEVICE VECTOR, 
I1ST BF LEVEL. 
:2ND SR LEVEL. 
:DEVICE INuICATOR t. 
,SwITCH REGISTER 1 
JswITCH PEGISTER 2 
,SWITCH RF,GISTER 3 
JS~ITCH REGISTER 4 

:********************************************************************** 
STAT: 40020 
INa: START 
SPOINT, MODSP 
PASCNT: 0 
ICONT: 3000 
ICOUNTI 0 
SOf'CN T: 0 
HRDCN!: 1:'1 
SOFPASI 0 
HROPASI 0 
SYSCNT: 0 
RAN NUl-! : 1:'1 

CONFIGI 
RES 1: 1:'1 

PES21 0 
5VR0: OPEN 
SVR1: OPEN 
SVR21 OPEN 
SVP3 f OPEN 
svM: OPEN 
SVP5 t OPEN 
SVR6: OPEN 
CSRA: OPE:N 
S8/1DR: 
ACSR: OPEN 
v.ASADRZ 
ASTA!: OPEN 
F..RBTYP I 
ASB: OPEN 
AWAS: Op~>j 

RSTPT: RFSTRT 
WOlD: OPEN 
WDrR! OPEN 
INT?: oppr 
IDNln<\! ~ 

.RE:PT SPSlZ 

.NLIST 

:STATUS vlORO. 
:MOOULE START )IDDR. 
;MODULE STACK POINTER. 
:PASS COUN!E:R. 
1# Of ITERATIONS P~R PASS=3000 
fLOC TO COUNT ITERATIONS 
:LOC TO S~VE TOTAL SOFT ERRORS 
:LOC TO SAVE TOTAL HARD ERRORS 
ILOC TO SAVE SOfT ERRORS PER PASS 
:LOC TO SAVE HARD ERRORS PER PASS 
1# OF SYS ERRORS ACCUMULATED 
IHOLDS RANDOM # hHEN RAND MACRO Is CALLED 
;RESERVED FOR MONITOR USE 
IRESERVED FOR MONITOR USE 
;RESERVED fOR MONITOR USE 
ILOC TO SAVE R0. 
;l,oe TO SAVE Al. 
:LOC TO SAVE R2. 
;LOC TO SAVE P3. 
fLOC TO SAVE R4. 
:LOC TO SAVE P5. 
I L,OC TO SA VE R&. 
IADDR Of CURRENT CSR. 
:ADnR Of GOOD D~TA. OR 
:CONTENTS OF CSR. 
;ADDR or BAD DATA, OR 
,STATUS REG CONTEMTS. 
ITYPE OF' ERROR 
;EXPECTED DATA. 
14CTUAL DATA. 
;PESTART ADDRESS AFTER END Of PASS 
,WORDS TO MEMORY PEP ITERATION 
;~ORDS FROM MEMORY PER ITERATION 
1# or INTERRUPTS PEP ITERATION 
;MOOULE IDENTIfICATION NUMBEP=0 
J~onULE STACK STARTS HERE. 

.. 

SEQ 0l-Hl4 
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207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
21B 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
23B 
2H 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 

f'!00224· ~~t2I0r6' 
0"'~226" l?!(!1001~' 

000230' 001(1012-
000232' 000014' 
000234' 000001 

000236' 
000236' 012767 
000244' 016767 
"0~252' 016767 
000260' ~62767 
""~266' 016767 
,J~0274' 062767 
0."3~2' 016767 
"0~310' ~62767 
000316' 012767 
1l~"324' 012771 
"00332' 016767 
0~.340' 006267 
000344' 001043 
000346' 017767 
.0~3H' 026767 
000362' ~01403 

000364' 104405 

000372' 005167 
U0(.\l76· "05177 
000402' 042767 
"00410' r-17767 
""0416' 026767 
""0424' 001403 

000426" 104405 

000434' 005167 
000440' NISI77 
~0~444" ~42767 
~0~452" 00"'732 

00£"454' 

V."0001 
177536 
177746 
000002 
177734 
0~lP~02 
177722 
000002 
010000 
00400" 
177666 
177536 

177652 
177522 

1775"4 
177622 
17"H~"'0 
171610 
177460 

177442 
17756" 

177770 
177752 
177746 
177140 
177734 
177726 
177722 
177714 
177556 
177672 
177540 

177530 
177522 

177472 
177466 
177460 

170000 177430 
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257 "1:10454" "12767 "'10~"~ 177420 
251 000462' "12777 0~14~O0 177536 
259 r,,~e4"0' "'16767 177532 171402 

26" "~~H76 • dl-l6267 1774~~~ 

261 ~'i'0S0.2' ""104) 
262 l1V'~504 " 017767 177516 177372 
26) ~""051:2" 026167 177364 177364 
264 000521il' 001403 
265 
266 '-WQl522" 1.44~5 ~(HHW~~ 0"0e!0~ 

267 
2bB ~10!1S31;''' ""5167 177 346 
269 ~)flI~534 " .05177 177466 
27. ~H~Qj54"" 042767 170.0" 177334 
271 ~0~546" 017767 177454 17733" 
272 ~~W1554' 026767 177372 177322 
273 000562" 001403 
274 
275 "'00564" 1"4405 00(!fHH'# 00000. 
276 
277 000572' 0015167 177 304 
27B 00~576· 005177 177424 
279 fl00602' 0427&7 1700M 177272 
2B0 ~0oJ610" 000732 
281 
2B2 000612' 
2B3 000612' 012767 0100l~~ \77262 
2B4 0A~62~' 012777 0"4"'fl~ \ 774~2 
2B5 ~00626' 016767 177)76 177244 
286 ~~~6l4' (~A6267 177242 
287 "00640' 1'"1043 
288 000642' "17767 177362 177234 
289 000650' 026767 177226 177226 
290 000656' 001403 
291 
292 (i0r66A' IM405 0"0~Vl~" "0000~ 
293 
294 H00666· 005167 177210 
295 00~672" 005177 177.132 
296 000676' 042767 17M0V. 177176 
297 000704' 017767 177 32" 177172 
298 0"0712 • 026767 177164 177164 
299 "'l't~12Q!' 001403 
300 
301 000722 ' 1~4405 0e00P1~' 0"000'" 
302 
303 0P1~73~" 005167 177146 
304 000734' 005177 177270 
305 000740' 042767 ! 7~·00 177134 
306 000746' 000732 
307 
30R 000150' 
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MODSP' 

.WOPD 
, LIST 
.ENDR 

; ... *if oIf olio"""" ***** ..... * 44 **** .. ** ************* * .... **** ••• ** .. * .. ""* .... ** .. ** ... ******* 

,DEVICE BliS ADDRESS 

DAC0' ADDR 
DAC I, ADDRt2 
DAC2, AnDR+4 
DAO, AnDR+~ 

TEI'P, RlT~ 
,INITILIZATTON 
START I 
pESTPT I MOV 
LOOPA, MOV 

1-'OV 
ADD 
MOV 
ADD 
MOV 
ADO 

TSDACOJ I MOV 
MOV 
MOV 

1 $I ASP 
ANE 
l'-10V 
CMP 
8FQ 

ConE 

WP.IT0,TEMP 
A!lDFI,OACPI 
DACO,DACI 
.. ,DACI 
OACI,DAC2 
.2, ['JAC2 
"AO,OAC3 
'2,DAC3 
'PITI2,ACSR 
jip' ITt1 ,/ilDA.C,., 
OAC0,CSRA 
ACSR 
4$ 
.DAC.,ASTAT 
ACSP,ASTAT 
29 

,RUS ADDRESS Of DAC 0 
IBUS ADDRESS f'0f< DAC I 

2 
3 

'LOAf) UNIT POIN1'!::R 
,LDAD ~US ADDRESS 
I fOR 

, DAC 
,RUS ADORESSES 
'LOAD EXPECTED 
,LOAD DAC" REGISTER 
'LOAD BUS ADDRESS 
,SHIfT THE: EXPECTED 
IBR If DONE 
IPEAD THE REGIST.R 
ICOMPAPF 
,BR If SA"E 

~ * ...... ***** ** ** ... * ...... * 4 ... *-111 ** .... *4o ... * ** 4 .. ******** .. ** .. * ... *0li00li0******* .**** 
HPnEPs,Hr.IN,NULL , DAC" rAILED TO HOLD THE ,'LOATING I PAT'fE~N 

: ** .. ******* ***"""** ******* ** **4*********** ..... * ... ** ..... ****0li0*** ***_ *4o** 
2$1 COM ICSR ,CO"PLE"E"T DATI 

COM ~nAC0 ~COMPLEME~T DATA IN DAC0 
FIC '17000 •• ACSR ,MASK Off UNUSED BITS 
"OV ~rIC0,ASTAT 'PEAD DAC" 
c~p ACSP,ASTAT JCOt-1PARE 
PEQ 3~ '~R If SAME 

: .. '* ***"'4 ** ******* .... ** .. ** ... * **** ** ******* *** ** ********** .......... *' .. *** '* 
~BnERS,PEGIN,NULL ,DAC0 FAILED TO HOLD THE FLOATING 0 PATTERN 

l:1t* * '"' ............. ** '* '* .... *". ... * ............. *" .. * ........ '* ..... '* ........... ** ... *.fIo * ... '** "" * '* * ... '* * * ... * * '* * * 
35' tOM ArSR ICOMPLEME~T EXPECTED 

COM ODACO 'CO"PLEl'rNl' DATA 
BIC iI7000".ACSP ,MASK EXPoCTED DATA 
SP IS :TlST "O~~ BITS 

4S, 
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TSDACII MOV IHHT12,ACSF , LOAD EXPECTl::O 
~10V '~lTll,.OACI ~ LOAD DAC 1 REGrSnR 
MOV DAC1,C5RA 'LOAD 8(15 ADDRESS 

IS' ASP ACSR ,SHIFT THE EXPECIED 
BNE 41 IBR IF DONE 
MOV ~OACI ,ASTAT :READ THE REGISTEO 
CMP ACSR,ASTAT ,COMPARE 
8EQ 2$ ,SR 1 r SA~E 

~ *** '* '* ** **** ... ** ... ** ******** **'********** ********** * ************** ... HPOEPs,BtGIN,NULL , DACI fAILED TO HOLD THl fLOATING I PATTERN 

: *****4" **<11 **** *** ****** ft* ***** ...... *** .. ** *** ** ... ** ** ... * _* .. ***** ** ** 
2S' COM Arsp ICOMPLEwENT DATA 

COM ~nACI 'COMPLEMENT DATA IN DAe I 
BIC # 17.000, ACSR ,MASK OFf UNUSED B[TS 
W)V ~nACI,AsTAT IP'AO DAC I 
cr~p ACSR,ASTAT ,COMPARE 
BEQ 3S ,BR IF SA~~; 

: **4* .... * ** *************** ********** ...... ""* *'***** *** ** ******** ** .... ** HFOFR S, BE.GJ N, NULL ,OACI f \ !LED TO HOLD THF FLOATING" PATTERN 

J ** ... *"" ..... * ........ **** **************'**"* ********** *** ** ** **** ...... * ... *** **"* 
lSI COM ACSR ,CO"PLE"ENr EXPECT[O 

COM .OACI 'CO~lPLE"ENT DATA 
SIC #171!}0"'0,AC5F J MASK EXPECTED DATA 
SR t S IT~ST MORE PITS 

461 
TSDAC2' MV 'BITI2,ACSP ,LOAD EXPECTED 

MOV '~ITII,.DAC2 , LOAD DAC2 "EGIST~R 
MOV DAC2,CSPA ,LOAD BllS ADDRESS 

1 S, HR ACSR :SHIfT THE EXPECTED 
PNE 45 ,BR If DONE 
MOV @OAC2,ASTAT 'READ THE REGISTER 
Cf'P AeSo,ASTAT ,COMPARE 
REQ 25 'oR IF SA ME 

, * *****'****'* *4 ****** *******'*** ************************** **** * * ** HPDEP$,PEGIN,NULL I DAC2 rAILED TO HOLD THE flOATING 1 PATHRN 

;*******************************************************'******** 25 , COM ACSP ,COMPLEMENT DATA 
cOM @nAC2 ,COMPLEMENT DATA IN DAC2 
RrC '170000,ACSR ,MASK Off UNUHD RITS 
MDV @DAC2,ASTAT 'READ OAC2 
C"P AeSP,AS!AT ,COMPAPE 
BFQ 3$ I~R IF SAME 

:*************************************************************** HPOER$,PEGIN,NULL ,OAC2 FAILED TO HOLD THE FLOATING 0 PATTERN 

,**************************************************************. 
3S1 COM ACSR ,COMPLE"ENT EXPECTED 

COM .DAC2 'COMPLEME~T DATA 
PIC 1170000,ACSP , MASK EXPECTED DATA 
BP IS ,TEST ~ORE BlrS 

451 

SEQ ~'tI~b 
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3~9 000750' ~12767 010~P~ 177124 TSDAC3I NOV WBIT\2,ACSR ,LOAD E~PECTtD 
310 ~~0756' 012777 0e4000 177246 MOV If IT 1\, ~DAC 3 ,LOAD DAC 3 REGISTER 
31\ 000764' 016767 171242 177106 MOV OAC],CSRA ,LOAD BUS ADDUSS 
312 ~00772' 006267 177104 iSl ASR ACSR 'SHIFT THE EXPECTED 
313 0~0776' 001043 BNE 41 ,BR If DONE 
314 001000' 017767 177226 171076 MOV ,rAC3,ASTAT 'READ THE REGISTER 
315 001006' 026767 177070 177070 CMP ACSR,ASTAT ,COMPARE 
3\6 001014' 00140] ~EQ 2. 'SR If SAME 
317 ,**.* •• _ •••••••••••••••••••••••••••••••••••• _ •••••••• -.*.******. 
3\8 001016' 104405 0rt0NHl!I· 000000 ~RDERS,8ECIN,NDLL , DAC3 FAILED TO HOLD T~E fLOATING I PATTE~N 
319 ••••••• ***.**.**** •••••••• *.** •. * ••.•....••. *.** ....... ***.****. 
320 1101024' 0~5167 177P52 28. CO~ AeSR ,COMPLEME"T DATA 
121 0010]0' 005177 177176 COM _DAC1 'COMPLEMENT DATJ IN DAC) 
]22 001034' 041767 17~~"" 171114~ BIC '17A011e,ACSP ,MAS~ orF UNUSED BITS 
323 001042' 017767 177164 177034 ~OV ,OAC3,ASTAT 'READ DAC1 
324 001050' 026767 177r26 177026 CMP AC5R,ASTAT ,COMPARE 
325 0011156' 0111403 SEQ 38 ,aR IF SJME 
326 , •••.•...•• * ...... * ..•••.......•...• * •.••••.••..•..•...••.• -•.•. 
327 0010611' 104405 000PM' MIII000 HRD£R.,BEGI~,NULL ,nAC3 FAILED TO HOLD THE FLOATING " PATTE~'~ 
328 t.··························*····*···················· .•......•• 329 001066' 005167 177010 311 COM ACSR ,CO_PLE"ENT EXPECTED 
330 V1l1072' "05177 177134 COM 'OAC1 'COMPLEME~T DATA , 331 001076' 042767 170000 176776 HIC '17P000,ACSR ,MAS~ EXPECTED DATA 
332 ''01104' 1100732 SP IS 'TEST MOPE BITS 
133 
)]4 1101106' 481 
335 
)]6 ITEST FOR DUAL ADnR[SSING 
337 
]38 001106' 012777 0""000 177110 DUALI MOV .~, oDAC0 ,LOAD DAC 
339 001114' 012777 0112525 177104 ~OV .,525,00ACI 'LOAD DAC 
340 1101122' 012777 005252 1771011 MOV '5252,~DAC2 ,LOAD DAC 
341 001130' 012777 0~"77 177074 ~OV #7777,8DAC3 'LOAD DAC 
342 
341 001136 ' 1116767 1771162 176734 MOV D'C0,CSPA ,LOAD DAC BUS ADOPESS 
344 ~01144' 017767 177054 176732 MOV oOAr0,ASTAT 'READ DAC 
345 001152' 012767 1101100" 176722 ~OV .0,AC5R ,LOAD EXPECTED 
346 ""1160' 1126767 176716 176716 CMP Arsp,ASTAT 'COMPARE 
147 001166' 1I~1403 ~EQ IS ,BR IF SAME 
348 ,.* •••••••••••••••••••••••••••••••••••••••• _ •••••••••• _ ••••••••• 
349 001170' IA441'15 0000910· 00000~ ~PDER.,BfGJN,NULL ,DUAL ADDR~SS ERROR ON DAC ~ 

150 , .....•...••..•.....•.........•...•.•..•...........•....•....•.. 
351 
352 .'fU 116· 016767 177024 176674 181 MOV DACI,CSPA ,LOAD DAC I PUS ADDRESS 
353 0012M' 017767 177016 176672 ~OV IOACI,UTAT 'PEAD DAe 1 
354 '''!11212; 012767 0112525 176662 MOV '2525,AC5R ,LOAD EXPECTED 
355 .'0122""· ~26767 176656 176656 C~P ArSR,ASTAT 'COMPARE 
356 "01226' A01403 BEQ 2' ,SR IF SAME 
]57 r·····················*······························· ..•....... 358 0012]0' 104405 0"ClII2I00' 00000P HRDER.,~F.GIN,NULL ,DUAL ADDRESS EPROP ON DAC I 
]59 , ... __ ............•....•...••..... -•.•....•.•..•..•... _.* .... -.-
]60 
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361 ~01216' 0167b7 176766 176634 281 ~DV DAC2,CSRA 'LOAD DA~ 2 BUS ADDHSS 
362 ~~1244' 017767 176760 176632 MOV ~DAC2,ASTAT 'READ DAC 2 
]6] .·'tH252" ~12767 005252 ,76622 MOV i~252,ACSR ,LOAD EXPECTED 
364 ~C1260' 026767 170616 176616 C~P Ars~,ASTAT ICOMPARE 
365 P01266' "'''1403 ~FQ H ,aR IF SA"E 
366 r.***·*****.··*···**·**·**···****·······*****····******* ..• *.*** 367 ~01270' 104405 0O"'000" 000000 HRDE~$,REGIN,NULL ,DUAL ADDRESS ERROR O' DAC 2 
]68 J •• ** ••••••••• **.* ••••••• * •••• *** •••• * ••• * •••••••••••••••••••••• 
169 
370 1101276' ~16767 176730 176574 3$1 ~OV DAC3,CSRA II,OAD DAC 3 BUS ADD~ESS 
371 001]04' PI7767 17b722 176572 MOV ~DAC1,A5TAT 'READ DAC ] 

372 001112' "'12767 007717 176562 ~OV 17777, ACSP ,LOAD EXPFCTED 
373 1101120' P26767 176556 176556 rMP ACSP,ASTAT 'COMPARE 
374 001326' 00140] REQ 4$ ,SR IF SAME 
175 ;* ••••• ** •••• *** •••• ****.* ••••••••• ** •••••• * •••• **.** ••••••••••• 
376 ~0111'" l"UP5 0~~0N'I" 000000 ~PD'PS,REGIN,NULL ,DUAL ADDRESS ERROR ON DAC 3 
]77 r···········································*·········.*.**.* ... 378 
379 ~01116' 4$1 
38~ I 181 001)]6' "" fil 67 176672 DONE I ASL TE~P ,CHANGE UNIT POINTER 
382 001342' "22767 " .. 0400 176664 CMP .BITI,TEMP 'TEST IF LAST UNIT 
]83 ~01l5'" "01404 PFQ 35 ,SR IF YES f 
]84 001352' "36767 176656 '76434 BI1' HMp,DVIDI 'TEST IF UNIT IS SELECTED , 
385 001360' "01006 SNE IS ,RR IF ~NIT IS TO BE TESTED 
386 001362 ' ,,12767 ""0001 176644 HI MOV '~IT0,TE'P 'RELOAD UNIT POINTE~ 
]87 001)70' 1~4413 "P'0~00· Et-IDIT&. SEGJtl ,SIGNAL END OF ITE~ATION. 
]88 ,.O~ITOR ShALL TEST END OF PASS 
389 'H"1314' 1100416 BP 2' ,PR IF NOT DONE 
390 U01376' 062767 0""rI0 176620 lSI JOD lI0.DAC" 'UPI)ATE AnDPESS 
391 A"1404' ~62767 C.",.,P11iJ 176614 AOD tl0,DACI 
192 tl01412' ~62767 000M0 17661P ADD #I0,OAC2 
]93 "3142~' 062767 0A0010 176604 ADD _10,DAC3 
394 1101426' 000167 176664 JOP 15DAC" 
395 0~1412' N'J0161 1766'6 211 J~P LrOPA 
396 
397 000001 ,END 



@clb 

MNDA DEC/Xl I SYSTEM EXERCISfR MODIlLE 
XMNDA0.pl ! 19.FE8.79 11130 

ACSR "0~102R 104# 231-
270' 272 
312" 31S 
372" 373 

ADDR ~~0006R 16~' 216 
ADOR22. ~HH0~0 212' 
ASS 0~@106R 198' 
ASTAT 900104R 196' 23h 

314- 315 
AWAS ""0110R 199' 
BEGIN 0000 •• R 151# 240 

3R7 
BIT0 II oe0"~1 212' 220 
BIT! • ~H}0002 212' 
BITI0 s '11"2"0'" 212 , 
BIT II III "'04"00 212' 232 
BITI2 ;I ~10000 212' 231 
81TI3 D ~20Pf'0 212. 
B1T14 • 04000~ 212' 
8ITIS • t ~HH~00 212» 
BIT2 • 0~0004 212' 
BIT3 • "'00010 2121 
BIT4 • "~0020 212 • 
BITS ~0"~4" 2120 
BIT& z ~V!r,:,100 212' 
BIT7 II n002~0 212' 
BIT6 121 ~""~400 212 • 362 
BIT9 • ~~1000 212. 
BREAKso 104407 212' 
BRI 000012R 1621 
BR2 "00013R 163# 
BTODS • 1~4421 212' 
CDATU- 104412 212' 
CONFIG e0005&R \PH 
CSRA ~0~100R 19 2' 233. 
DAC0 000224R 216. 2240 
DACI "00226R 217' 225< 

391 * 
DAC, 1100230R 21B' 22'* 

392. 
CAC 3 "00232R 219. 229. 
DATCRS- H!4411 212' 
DATERS- 104404 2121 
DONE 001336R 3811 
DUAL ""1106R 338. 
DVIOI 000014R 1641 384 
ENDITS' 104413 212' 387 
ENDS · 104410 212' 
ERRTYP 000106R 197# 
EXIT •• 104400 212' 
GETPAS. 104415 212' 
GWBUFS· 104414 212# 
HRDCNT 000044R 17,. 
HRDERS' 1~4405 212' 240 
HRDPAS "000S0P 179. 
ICONT <l00036R 174. 

MNDA DEC/XII SYSTE~ EXERCISEP MODULE 
XMNDA0,Pll 19.EEP.79 11.30 

ICOUNT ~00040R 1751 
IDNUM ~00122R 204# 
IN IT 000030R 1710 
INTR ""AI20R 2~1'" 
LOOPA 000244R 2240 
MAP22S' 104416 212 • 
MODNAM 0"'000~R 15B. 
MODSP <l00224R 172 
MSGN$ • 104403 212# 
MSGS$ • 104402 212' 
MSGS 104401 2 I 2' 
NULL ~loJ000~ 212' 
OPEN lit '1(-'0000 159 

194 
OTCAS • 104420 2121 
PASCN! (!C00HR 1731 
PIROS • r~0004 212' 
POPSP • '~~5726 212' 
POPSP2· "22626 212' 
PRTY • 000000 212' 

395 

210' 

240 
165 
196 

MACYII 3eA(I~52) 1 9 o rES-7 9 11.39 PAG~: 11 
CROSS "F.rERENCf T~BLE •• USER SYM.OLS 

234- 237 242. 244" 246 251" 
277- 2790 2B3" 2B6> 2R9 294* 
320" 322" 324 329- 331 • 34S-

217 218 219 224 

237 245. 246 2b2* 263 271_ 
323" 324 344' 346 353- 355 

749 266 275 292 301 318 

223 386 

258 284 310 
257 283 3~9 

2 5 9* 2f15* 3! 1* 343' 352" 361 " 
225 232. 233 236 243. 245 
22&" 227 258. 259 2b2 269-

228- 219 284' 285 2BB 295" 

2300 .H~* 311 314 321" 323 

249 266 275 29;> 301 318 

f'ACYII 3~A(1052' 19-EES·79 11.39 PAGE 12 
CROSS REfFRE"CE TABLE .- USH SYMBOLS 

249 
166 
19B 

275 
168 
201 

292 
IRS 
202 

3~1 
18& 
203 

31ti 
I R7 
212' 

PRH0 II 1100"'00 162 163 212# 
PRTYI • "00040 212' 
PRTY2 II 00010~ 2121 
PRTYl • 000140 212' 
PRTY4 • 00020" 2121 
PFlT:t5 :II 000240 2121 
PRTY6 II '100300 212. 
PRTY7 II "'0034~ 212# 
PS • l77n& 212. 
paw • 177776 212' 
PUSH • r05746 2121 
PUSH2 • 024646 2121 
RANDS • 104417 2121 
RANNUM 000054R 181' 
RESTRT ~00236R 2"" 22 j# 

RESI 000056R I RlI 
RES2 'J00060R 184# 
RSTRT 000112R 200' 
SSADR "0"102R 193. 
SOrCNT 'J"0042R 176. 
SOYERSS 104406 212' 
SOEPAS 000046R 178' 
SPOINT 000032R 172 • 
SPSIZ • 000040 \# 205 
SRI 000016R 165 • 
SR2 000020R 166. 
SR3 "0~022P 167# 
SR4 ')00024R 168. 
START 000236R 171 222. 
STAT ~~0026R 170j 
SVR0 ~0~062R 1851 
SVRI 000064R IS6' 
SVR2 ~0.066R ISH 
SVR3 ~.0070R 188. 
SVR4 000072R 1.9' 
SVR5 000074R 1901 

2S3> 
296-
J4b 

272 
362" 

327 

370' 
252. 
271 

297 

330" 

327 

327 
I BB 

257. 
29B 
3S4" 

2BB. 
3'4 

349 

3Jh 
27B-

304" 

341· 

349 

349 
189 

26'" 
303-
355 

289 
371" 

358 

343 
3390 

340" 

370 

358 

358 
19~ 

263 
30S" 
363' 

2970 
373 

367 

344 
352 

3&1 

371 

367 

lb7 
191 

SEQ 

268< 
3_9-
364 

299 

376 

390* 
353 

3&2 

393' 

376 

J7b 
192 

~e09 



MNDl DEC/XII SY5T~" EXEPCISEP MODULY. 
XMNDAP,PII 19·FE9-79 IlllS 

5VR6 00~076P 1911 
&YSCNT ~000"P 1~0' 
TEMP ~0~2)O 220. 22)* 
TllfDrDs ~00~22 212' 
TSDACe ~0U16R 211' 394 
TSDACI "~A454~ 25H 
TBDAC2 000612R 2831 
TSDAC] 110075'" ]~9' 
VECTOR ~00~IIIR 1611 
WASADR 1100104R 195. 
WDrR 000116R 2112' 
WDTO 000114p 211U 
XFLAG ""0005P 15,. 

• AB5. 0110000 000 
001436 091 

ERRORS DF-rECTEDI 0 
DEFAULT GL08ALS GENERATED I " 

XMNDA0,XMNDA0/S0L/CRFISYHsnDICOH,XHNDA0 
RUN-TIMEI I I ,2 SECONDS 
RUN.TIME PATIO I 80/].2),~ 
COPE USEDI 7K 113 PAGES) 

H4CYII )0AII~52) 19-rEB-79 111)9 PAGE I) 
C~05S PEfF,r,NCE TABLE -- USEP SYMBOLS 

381* 382 384 

SEQ 0011 


