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• REM ... 

PRODUCT CODE. 

PRODUCT NAMEI 

PRODUCT DATEI 

MAINTAINER. 

IDENTIFICATION ............... 
AC-'422A .. MC 

CXMNCA0 MNCKW MODULE 

FEBRUARY 19'79 

RAY SHOOP 

THE INFORMATION IN THIS DOCU~ENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COM~ITME~T 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EOUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ~NY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS OOCUMENT IS FURNISHED TO TH~ 
PURCHASER UNDER A LICENSE rOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 

DIGITAL EQUIpMENT CORPORATION ASSUMES NO RESPONSIBILITY FOP 
THE USE Op RELIABILITY OF ITS SOFTWARE ON EQUIpMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT ee) 1~79,1979 DIGITAL EQUIPMENT CORPORATION 

SEQ 0001 
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1.0 ABSTRACT ........ 
THE MNC IS AN IOMOD THAT EX~RCISE5 THE MNCKW REAL TIME CLOCK. ON 
START IT EXERCISES THE CSRS AND PRESET BUFFERS OF THE CLOCK. 
THEN AND rop ALL RESTARTS, IT EXERCISES THE CLOCK AT EACH ON~ OF 
ITS BASIC PATES. UP TO a MNCKW WILL BE EXERCISED WITH TPIS MODULE. 
THE "MNA" CA/D) MODULE CAN BE ENABLED TO USE THE CLOCK TO START THE 
~/D. TF ~OU HAVE ENABLED "MNA" TO USE THE CLOCK, YOU SHOULD DESELECT 
THIS EXERCISER MODULE. 

2.0 REQUIREMENTS .... _-...... .. 
HARDWARE I ONE MNCKW (CLOCK). 

STOR~GEil MNC REQUIRES: 
DECIMAL WORDSI 508 
OCTAL WORDSI 715 
OCTAL BYTESI 1772 

3.0 PASS DEFINITION ................ 
ONE PASS or THE MNC MODULE CONSISTS OF GENERATING INTERRUPTS FOR 
ONE SECOND AT EACH CLOCK RATE, UNTIL 60 SECONDS ~AVE ELAPSED. 

4.0 EXECUTION TI~F .................. 
ONE PASS OF THE MNC MODULE RUNNING ALONE TAKES APPROXIMATELY ONE 
MI~UTE. 

5.0 CONFIGURATION REQUIRE~ENTS ..... -........... _ ..•..•... 
DEFAULT PARAMETERS I 

DEVADR: 171020, VECTO~ 440, BRil 4 

DFvcnTI 1, SRia 0 

REQUIRED PARAMETERS I 

NONE. 

~ 

SEQ 0002 
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6.0 DEVICE/OUTPUT SET pUP ....•..•..... -..... . 
THE FRONT PANEL SWITCHES MUST SELECT THE SCHMITT TRIGGER INPUT 
(PULL OUT "ST1" AND "8T2" SWITCHES AND ROTATE TO THE END). 

7.0 MODULE OPERATION .•.............. 
TEST SEQUENCE' 

1. (START) eIT EXERCISE CSR, PRESFT REGISTER OF CLOCK. 

2. (RFSTR!) COU~T TESTS USING INTERRUPTS COUNT INTERRUPTS ~ILL 
OCCUR IN ONE SECOND A~D ADVANCE T~E TEST Tn THE NEXT RATE. 

AFTER A RATE HAS BEEN SELECTED, A CHECK IS MADE TO SEE IF THE 
OPER~TOR HAS INHIBITEO THAT RAT~ FROM TEST. IF NOT, CONTROL 
IS TRANSFERRED TO THE PAPTICULAR RATE ROUTINE (LISTED BELOW). 
EACH RATE ROUTINE MUST PRELOAD THE BUFFER REGISTER or rHE 
CLOCK TO THE COUNT THAT WILL CAUSE IT TO IijTERPUPT I~ ONE 
SECOND. AFTEF THE BUFFER Is LO~DE~, THE CSP IS LOADED ~ITH 
THE PROPER BITS THAT SELECT THE PATE. 

A. COUNT TEST CLOCK PATEl lp;,~z. 

P. COUNT TEST CLOCK FATE. 1100KHZ. 

C. COUNT TEST CLOCK PATEl 10KHZ. 

D. COUNT TEST CLOCK RATEI 1KHZ. 

E. COUNT TEST CLOCK RATEI 100HZ. 

F. COUNT TEST CLOCK RATEI PSEUDO RANDOM (1 OF 3 PATES). 

. .-

SEQ 10003 

., • 
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B.0 OPERATION OPTIONS •.•..•........... 
VALID 8Ri VALUE8 

SRt SIT ENABLE/DISABLE FUNCTION ........ . .......... -... ........... 
0 0 ENA8LE TESTING lMHZ 

1 DISABLE TESTING lMHZ 

1 VI ENABLE TFSTING 1~0KHZ 

1 DISABLE TESTING 100KHZ 

2 0 ENABLE TESTING 10KHZ 
1 DISA8L~ TESTING 10KHZ 

3 '" ENABLE TESTING 1KHZ 
1 DISABLE TESTING 1KHZ 

4 
'" 

ENABLE TESTING 100HZ 
1 DISABLE TESTING 100HZ 

5 0 *ENABLE TESTING RANDOM 
1 DISABLE TESTING RANDOM 

*NOTES IF RANDOM RATE SELECTED, THEN AN SRi 8IT DISABLING A 
PARTICULAR RATE WILL BE IGNORED. 

9.0 NON-STANDARD PRINTOUTS .....•.•..••..... _ .... 
ALL PRINTOUTS HAVE THE STANDARD rOpMATS DESCRIPED IN THE DEC/Xli 
DOCUMENT. 

% • 

SEQ 0004 
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180 
18 I 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
199 
199 
200 
2~1 
202 
103 
2~4 

205 
206 
207 
209 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
213 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 

~000"ll' 
00~000' 

~091tt~5' 
f60"~06'1 
000e1h'l " 
"00012' 
~""0"'13· 
000~14' 
~00016' 
~0002@' 

00~~22' 
e00024' 

~"'0026" 
00~0]0' 

'Hi0032 ' 
,,~OIAl4' 

000036' 
1tJ00kJ4A" 
000042' 
000044' 
"1'1"046' 
fHHII050 .. 
0iH~~52 .. 
000054' 
Ql0~A56' 
0(1A~56' 

0@~06fd' 
000062' 
"010064' 
0010{}166' 
~0k'070' 
H00~72' 

~0~074 ' 
0A0~'6' 
00011013' 
~0"102' 
~'Htt0l2' 
~~0104' 
00f'104" 
000106' 
0001~6' 
~0011ti' 
0~fl1l2' 
000114' 
~H"0116' 
00012~' 

000122' 

~471 \5 
000 

171020 
e0044~ 

20~ 
00~ 

00~er I 
000001) 
e00000 
~0~00i' 
"000~~ 

14000~ 
000254 ' 
000224' 
'\00000 
~00074 
1)00000 
000000 
000000 
0000€0 
P~0000 

00000e 
.00~00 

000000 
M.0P0 
r.000~1~ 

~0000. 

Nl.eee 
'000.0 
000000 
"000~0 
000000 
0I"Q!0N,~ 

M000~ 
~00000 

.0~254' 
r00000 
000000 
"000.' 
000MO 
~000 4~ 
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236 
237 
2)8 
239 000224' 
240 
241 9.1210224' 000~01 

242 
243 
244 
245 0012122b' 171020 
246 0~Pl23P" 171022 
247 
248 ~00212' '~0440 
249 000234' 000442 
2se 
251 ~00216' 000444 
252 A"'~24011 ~0~44& 

153 
254 000242' ~0~001 
255 000244 ' ~00000 

256 000246' 00000" 
257 000250' ~00000 
258 00·252' ,'0M00 
259 
260 "00254' 
261 000234' 004767 000002 
262 A0A26~' 000442 
263 
2&4 ~00262' 012767 0000" I 
265 00027~' ~16767 177512 
266 00027&' 016767 177506 
267 000304' vl6767 177716 
268 r,~H12' ~62767 000~02 
269 Ar0320' AI6700 1777~6 
270 000324 ' M2700 000"04 
271 A0033A' rlC067 177702 
272 V00334 • 016767 177672 
273 0MJ42' ~62767 0~0002 
274 000350' 016767 177662 
275 000356' 062767 0e0002 
276 000364' 000207 

MODULE 

177734 
177730 
177726 
177716 
177710 

177672 
177664 
177662 
177654 

10MOO 
~ODUL. 
, TITLF. 
DOXCO~ 

,LIST 

<MNCA >,17102~,44~,4,~,~,6~.,~ 
140~0P,VNCA ,17102~,440,4,0,0,60,,0 
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: .. oW- ...... ** ** .... * ** .......................... of oil ... " *. ** .. ** ................. it ..................... " ........... ** ....................... ** ... 
,ASCII !>'tlCA / ,~ODULE N~"4e: • 

BEGIN, 
MOON AM , 
XFLAG, 
AODR' 
VECTOR' 
BRI' 
PR2, 
DVIDI, 
SRII 
5R2' 
SR31 
SR4, 

,8HE O~EIJ ,USED TO KEEP TRACK 
liST DEVIC~ ADDR, 
'1ST DEVICE VECTOR, 
liST ~R LEVEL, 

Of 'SUFF t'SAGE 
171020 •• 
440+0 
.BYTE 
,enE 
~.I 
orEN 
OP~N 
OPEN 
OPEN 

PPH4+e 
PRTY0.0 ,2ND 8R Li:VEL, 

,DEVICE INDICATOR I, 
,SwITCH REGISTER \ 
'SNITCH REGISHR 2 
,SWITCH REGISTER 1 
ISWIrCH REGIST~R 4 

:********************************************************************** 
STAT, 140000 ,STATUS WORD, 
INIT' STAPT ,MODULE BTART ADDR. 
SPOINT, MODsr ,MonULE STACK POINTER, 
PASCNT' 0 ,PASS COUNTER, 
ICONT, 60, " OF ITERATIONS PER PASS=6~, 
ICDUNT' 0 ,LOC TO COUNT ITERAtIONS 
SO'CNT, e ,LOC TO SAVE TOTAL 50FT ERROPS 
HRDCNT' 0 noc TO SAVE TOTAL HARD E.RORS 
SOrPAS. 0 ,LOC TO SAVE 50FT ERRORS PER PASS 
HR~PAS' 0 ,LOC TO SAVE HARD ERRORS PER PASS 
SISCNT' ~ .. 01" SlS ERPORS ACCU~ULATEO 
RANNIlM' 0 'MOLDS RANDOM. WHEN RAND MACRO IS CALLED 
CONFIG, 'RESE~VED FOR MONITOR USE 
RESI' 0 ,.ESERVED FO~ MONITOR USE 
REB2' 0 ,RESERVED FOR MONITOR USE 
SV.0, OPEN ,LOC TO SAVE R0, 
SVRI' OPEN ,LOC TO SAVE HI, 
BVP2, OPEN 'Loe TO SAVE R~, 
SVP3, OPEN ,LOC TO SAVE R3, 
SV~4' CPE~ ,LOC TO SAVE P4, 
BVPS, OPEN ,LOC TO SAVERS, 
SVH, OPEN 'LOC TO SAVE R6, 
CSRA, OPEN IADOR 0' CURRENT CSR, 
BPAOR' ,AODR Of GOOD DATA, OR 
ACSR, OPEN ,CO'TENTS OF eSR, 
WASADR' 'ADDR Of BAD DATA, OR 
ASTAT, OHN ,STATtiS REG CONTENTS, 
ERR'I?, 'TYFf OF ERROR 
ASB, OPEN ,EXPECTED DATA, 
AWAS' OPEN ,ACTun aUA, 
RSTRT, PFSTRT IRESTART ADDRESS AFTER END OF PASS 
WOTO' OPEt' ,WORDS TO ME~ORI PER ITl!.RATION 
~crR' OPEN ,"ORDS FROM MfHORY PEP IT.RUION 
I~1~' OPEN ,. Of I"TERRUPTS PER ITERATION 
ID~U~, • ,MODULE IDENtIfICATION NUMBERa. 

,PEPT SOSIZ ,,'oaULE STACK STARTS ~ERE;. 
,NLIST 
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,wopn 
,LIST 
.EI"np 

I',ODSP' 
; .... I) '* * .. ***** ..... " 1;10 '* .. * '* .. '* '* ** .... '* olio" * ........ _** .. ** '* ** .......... * ........ it* .... ** * "' ................. '* * 
TE~,P , I '~ASX OF CURFE'T UNIT 

,f~O[lULE RlCQU IR~D REGISTERS - SET UP BY THIS MODULE, 

ASP, .WOPD 171 ~20 ,CLOCK STATUS R~G, 

A~P' ,WORn 171022 'CLOC~ RUHER RtG, 

AVECT, ,WORD 440 ,CLOCK INTERRUPT VECTOR, 
AVECT2, •• OPD 442 

aVfCT, • ",,(,pp 444 ,CLOCK INTERRUPT VECTOR, 
BVECT2, .\I'ORO 44b 

PATEPI ,1;ORn ,POINTS TO CUPHNT RATE 
OFF" .WORD , OFFSET TO TAKE US TO RATE ROUTI'E 
PAH, • kORD rHA.NDO~1 "IUt048ER. 
RANB' ."'OPC 'PANDO. ~U"BER, 
AIFLG, .WO~O ,FLAG TO SHOw TH~T CLOCK ijA5 INTERJ:lLTPTJ::D. 

PESTPT, 
STAPT, JSR pr, STAPT" 'PRIME THE ADDRESSES 

HR LOGI 'oU_ I,OGIC TEsr 

START0' MOV 'PJT~,TE¥P ,LOAD CURPENT UNIT MASK 
STARTI' MOV A[)DP. ASP ,CET BASE AODR, 

~ov VECTOR,AVECT ,GLT BASE VECTOR ADDR, 
START2' Mev A~R,ABR ,NOW WE'RE GONNA FIX 

AnD _ 2, ABR ,ALL CLOCK AUDPESSES BASED ON A5~. 
MOV AVECT,FA , NOW F 11 VECTOR ADDRESSES 
ADD #4,P0 
MOV RA,AVECT 
MOV AVECT,AVECT2 
ADD n,AVECT2 
Mav aVECT,BVECT2 
ADD '2,~VECT1 
PTS PC ,EXIT 

HQ ~"~b 
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277 
278 
279 
280 
2U 
282 
283 
284 
286 
286 
287 
288 
289 
29~ 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
)02 
30) 
)04 
305 
306 
107 
308 
3~9 
31P 
311 
312 
)I) 
)14 

0~"166' 005717 

000372' ~12767 
00~4~~' V16777 
0~04~6 ' ~17767 
"~0414' ~26767 

000422' 0Pl412 
000424 ' 1044P7 
A0A430" 104407 
~~M]4' ~16767 

0110442 ' '04405 

f'l0fl45~" 005077 
000454' 0! 7767 
0~0462' ~01414 
000464' 104407 
000470' 1~4407 
000474 ' 005067 
00A591f" 016767 

000506' '°440$ 

1716)4 

044125 ! 77S04 
1775~~ 17162~ 
177614 177466 
171464 17746~ 

013000'" ,. 
9I0~~ki~" 
177566 177436 

0c;4P1~0~" 00~~~~ 

1775~2 
'77546 177420 

0~HH""(lI" 
~0000\01' 
177404 
177522 177372 

0fl00ta-f' 00000" 
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315 
316 
317 
318 
319 
1~0 000514' ~12767 
)21 000522' "16777 
)22 000~)0' 017767 
32) ~~0536' 02~7b7 
324 000544' 001412 
)25 000546' 10d407 
)26 00055l' '~44e7 
3~7 000556' ~16767 
32B 
329 000564' 1~4405 

330 
)31 000572' P~~077 
332 00"576' .17767 
)31 0~0604' 0~1414 
114 000606' 104407 
335 000612' 104407 
3)b 000616' 005067 
337 0~0622' 016767 
338 
319 000b10' 104405 
340 
)41 
342 
)43 

344 
345 
346 00~6)6' 012767 
347 000644' ~16777 
348 0e0b5~' ~17767 
349 00~660' ~26767 
350 900666' ~01412 
351 00P67~' 104407 
352 000674' 1~4407 
353 0~070"' 016767 
354 
355 0~~7~6' 1~4405 
356 
357 000114' 005077 
358 000720' 017767 
359 000726' ~01414 
360 000730' 104407 
161 000734' 104407 
362 £00740' 005067 
363 000744' 016767 
364 
365 000752' 104405 
366 
367 
368 
369 000760' 012767 
370 900766' 016777 

02~052 
177 )56 
177472 
177 142 

000~lW' 
PlId~"0~' 
17H44 

1774)0 

177362 
1774 76 
177 344 
177]]6 

177314 

177424 177276 

0~NIIt"~' 
~vh)k'l001 ' 
177262 
I '740~ 177250 

125252 
177234 
177352 
17722~ 

"'00?00' 
0fi0~A0' 
177324 

177)1" 

'77240 
177356 
177222 
177214 

177172 

177304 177154 

000000' 
"~0~0~' 
177140 
17726U 177126 

MrA000' 000000 

052525 177116 
177112 177234 

I" 
,*LO~IC T~ST II bE SURE A CLOC~ EXISTS AT T"E 
"SPICIrIFD APDR, Ir WD CLOCK, THrN 
,.DEC/XII SYS EPROP WILL OCCUP, 
," 

I,OGI' TST IHSJ:I 'ADDRESS THE CLOCK, IF SY5 ERROR 
,OCCURS, THEN CLOCK DID NOT 
,RETURN SLAVE-SYN WHEN 
,ADDRESSED. 

,. 
"LOGIC TEST 12, MAfE SURE CLOCK CSR BITS 
,*14,11,6,5,2 AND" CAN BE SET • CLEARED. ,. 

LOGal MOV • V44125,ASUT ,GENERATE • RECORD PATTrRN TO 8E USED • 
~OV ASTAT,HSP ,SET TN EM IN CSR OF CLOCK A. 
MOV OlSR,ACSP ,READ T~EH BAC~ 

eMP ASTA!, ACSR 'DID THEX ALL SET? 

SEQ 21 ,YES· .0 TO ~EXT TEST, 
BREAKS,BEGIN 'TEVPORARY RETUPN TO ~ONITOR., •• 
BREAK*,~EGItJ ,THEN CONTINUE AT NEXT INSTRUCTION. 

'$I MV ASR,CSRA ,UCORD CSR'S ADDR 
,******************.***********************************.*.*4.**. 
HRDER.,8~GI~,NULL "PATTERN 044125 rAILED 
,*4***** ••••• ***.*.***·*.*** •• *.*.** •••••• *.* •• * ••• * •• 444*.*4 •• * 

2$1 CLR ,ASR ,TRY CLURING THE BITS 
MOV .A5R,AC~R 'READ IT BACK, 
B~Q LOG) ,IF ZERO CSR GOOD. 
BPEAKS, BEGIN rTE"'PORA.RY PETURN TO MONITOR, ••• 
BFEAfl.$,elr,GIN ,THEN CONTINUE ~T NEXT INSTRUCTION. 

3$1 CLR ASTAT 'F-XPECT ZERO CSR. 
~OV ABR,CSR~ ,RECORD CSP'S AODR, 
I .** ** .. ** * .................. '* .. * •• - .......................... ** ......................... **** ••• * ............. 
HPDERI,BEGIN,NULL "CSR FAILED TO CLE~R 
,*** •• ************************************* ••• ****************** 
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\.OG) , 

1$1 

2. I 

3S1 

LOG41 

lSI 

361 

LOGSI 

'* ,*LOGIC T,ST '3, MAKE SURE CLOCK CSR BITS 
,*1),5,3 ~ND I CAN PE SET. CLEAPgD ,. 
"MV "2~052,~5TAr 
1-l'OV ASTATdlASP 
MDV RISR,ACSP 
CM? ASTAT,ACSR 
SEQ 2. 
BPFAKS,BEGIN 
BPEAKI.Brr,rN 
MOV ASR,CSRA 

,GE"IR~r~ • RECORD PATTFPN TO BE USED. 
'SET THE~ IN CSR OF CLOCK A. 
,RUD THEM BACK 
,nID TH~Y ALL SET? 
,iES • GO TO NEXT TEST, 
, TE"!PORAR'f R.E'rUFlt.. TO ~ONITOR.". 
'THEN CONTINUE AT NEXT INSTRUCTION. 
,RECORD CSR'S ADDR. 

, ..... *** ........................... " ** ..................................... ** .................... * ... * .... * *** ......... **.* * ............ ... 
HRDER$,BECIN,tlULL "CSR PATTERN ~20~52 FAILED 
J*******************************.********************* ••• ** ••••• 
CLR ~ASP ,TRY CLEARING THE BITS 
Nnv RASR,ACSR 'PEAD IT BACK. 
BEQ LnG4 ,I, ZERO CBR GOOD, 
BREAKS,BEGIN IrE"PORARY RETURN TO ~ON1TOP •• " 
BREAKS,BEGIN ITHE" CONTINUE AT NEXT INSTRUCTION. 
CLR ASTAT ,F.XPECT ZERO CSR. 
Mev ASR,CBRA ,RECORD CSR'S ADDR, ,-*._.* ....• * ••••••• * ••••••••••• * •• * ••••• *-***.* •••••••• * ••••••• 
HPDEP.,8EGIN,~ULL "CSR FAILED TO CLEAR 
I***·*****·*************~***********************·**·***********. 

'* ,*LOGIC TEST 14, "A~E SURE CLOC~ BUFFER REG 
,"PATTERN 125252 CAN B~ S~T + CLEAP€D. ,. 
MOV '125252,ASTAT 
MOV ~5TAT,'ABR 
'OV .~RR,ACSR 
C~P ASTAT,ACSP 
PEG 2_ 
b~EAK.,BEGIN 
eREA~" MGI N 
MOV ARR,CSRA 

,GENERATE. RECORD PATHRN TO H USP;D, 
'SET THEM IN BurHR HG Of CLOC~. 
,READ THEM BAC~ 
,DIO THEY ALL SET? 
,YES' GU TO NEXT TEBT. 
JTEMPOR~PY RETURN TO MONItOR •••• 
,THEN CONTINUE AT NEXT INSTR~CTION. 

J***************************************************.****.****** 
RRDERa,BEGIN,NULL "Bur,ER REG PATTERN 125252 '~IL~D 
,*******4*** •• **************************************** •• ******** 
CLR ,~aR ,TRY CLEARING THE BITS 
MOV UBR,ACS~ 'READ IT e~CK. 
BEQ LOr.s ,If ZERO SUFF~P GOOD. 
BREAK$,BEGIN 'TEMPOR~RY RETURN TO MONITOR •••• 
BREAK$,BEGIN ,THEN CONTINUE ~T NEXT INSTRUCTION, 
CLR AST~T 'EXPECT ZERO ~Ufr~R. 
MOV A8R,CSPA ,RECORD ADOR. or BUFnR REG, 
.**************.************* •• ***********.*.* •• * •• *.******.*.** 
HPOERI,BEGIN,NULL "BurrER REG FAILED TO CLEAR 
r***·****.*******************.*.*.*************.*.***. ********** 
,.LOGIC TFST '5, MAKE SUPE CLOCK BurrER REG 
,*PATTrRN 052525 CAN BE SET + CLEARED 
~OV '~52525,ASTAT ,GENERATE' RECORD PATTERN TO BE USED, 
MOV ASTAT,$ABR ,SET THEM IN BurrER OF CLOC~ A. 

J 
, 

S~Q "008 
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371 ('0.0774' 017767 1772J0 177100 
312 00U02' "26767 177076 177e72 
373 A01010' .01412 
374 .01~12' 1044.7 ~fH"·I,B' 
375 """1016' 1044.7 ~titvH'r.~' 
376 ClI01 ~122" 0167&7 1772"2 177<'5. 
377 
179 00103.' 104405 ~~elfl~'~ .. 0I-'iVlOl"k?J 
179 
3B~ "01'136' ~"S077 !77! 66 
39 I ~01042' 017767 177162 171~]2 

392 A@105~' "01414 
393 0~1052' 1044~7 ~Ofi.lN·Lo}' 

3B4 "01056' 104407 0~0t10~1 

395 0~10&2' .05°67 177016 
386 r01066' O16767 177136 177004 
387 
39B 001074' 104405 (cWCH'1'2'0' ~0000" 
389 
390 001102' M6367 177!l6 
391 00!l06' "32767 00.4~" 177110 
392 ~~l!14' ~eI42. 
393 0~1!16' 036767 1771~2 176670 
394 ~01124' "01414 
395 00l!26' 0~S~77 177"74 
396 ~011l2' "62767 ~0"004 177~66 
]97 001140' ~6"67 0_001" 177064 
391t 0<l114b' 004767 177132 
399 001152' 00"161 17721 ~ 
400 001156' 012767 0oel0e 177056 
401 001164' '-12177 0~1574' 17704~ 
402 001172' 116777 176614 177034 
403 001200' 1~'167 177e36 
4~4 0~12~4' lVikt0~5 

4~5 "'~t206' ~~~~67 177032 
4~6 0~1212' ~12767 P.00001 I 77~22 
4~7 0~122~' "&2767 0~1-!~"2 177~16 
40B 001226' "22767 0"~01 6 177~10 
409 ~r'12H' 001761 
410 (1e1121& .. "36767 177e0~ 176552 
41l 0"1244' "~IJ55 
412 "01246' 005067 1770"0 
413 "0121§2" 016701 176766 
414 r012S6' ~0M71 ~01262· 

MNCA DEC/XII SYSTEM .XERCrSFR MODULE 
XMNCA0.PII 13-APR-790BIf,4 

415 
416 
417 
41B 
419 
42" 
~21 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
413 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
45~ 
451 
452 
453 
454 
455 
456 
457 
45B 
459 
460 

~"1262' 1\~00~1 
001264' P0S34~' 
001266' '01362' 
0f'1t27~" n0t4P-t" 
001272' ~01426' 
~eI274' .~145~' 
~~1276' NH472' 
~Id' 3"0' t"0~0f'11 

"01302' 0000~1 
e~1304' "362M 
~01306' ~36260 
00131.' 154J'0 
001312' 176030 
~01114' 177634 
001316' 'W0000 
eel n0' 000001 

001322' ~000"0 
001324' 000113 
001326' "00123 
0013)0' 000131 
001))2' .00141 
0£ 1l14' 000151 
0"IH6' 000000 

MAcYl1 30A!1"52) Il·APR.79 0B, ~9 HG~ I" 

MOV 13A6R,ACSH IREAD THEM BACK 
Cop ASTAT,Ars. ,DID THEY ALL BE'f7 
fEQ 2$ IYES - GO TO NEXT TEST, 
BPEAKS, BE~I" ,TE~POF.AP't HI::.TURN TO MONITOP •••• 
~REAI<S ,PEr;IN ITHEN CONTINU, AT NEXT INSTRUCTION, 

1$1 MaV AH,CSRA IRECORO BIIFfER PEG ADOR, 

J ~.* *4** **** ** **4** **_****4** * ... ".4*** ** ... ** * .......... ** * ... **.** ** ... * ........ * 
HPDEP S, E'Er.lfl, t..ULI , ,8UF~ REG PATTERN ~52525 fAIL~O 

, * ................ ** * ............... *' ** "" "' ....... ** ....... ** ** .......... .,. ......... ** ** .. ** ........ '* '* '* ......... * 
7$' CLR ru.RP ITRY CLEARI"G THE BITS 

~~ov @AfH·,ACSF IREAO IT RAC~, 
"EQ RrST~ ,II" ZERO BUFfER GOOD, 
BREAKS, BEGIN ,TE~PORARY RfTURh TO ~ONITOR"., 
BREAK$,RB"lN 'THEN CONTINUE AT NEXT INSTRUCTION, 

3S1 CLR ASTAT ~ EXPECT ZERO BunoER, 
MOV AhR,CSRA ,RECORD BUFFER REG A AODR, 

J *********** *** '* .. *4 ** *************************** It** ********* *4 •• 
~ROEP$,8F~lN,~UIL , ,RUFFER PEG FAILED TO CLEAR 

: ************* ** ** ** ... *it**** .. *** ******* *** ******** ** ***** ****.*** 
REST0' ASL rnlp ,CHECK FOR NrKT UNIT 

CMP '~ITB,nMP ITEST IF VALID llNIT 
BEQ RESTI ,~R IF NOT 
BIT rT::HP,flVTDl ,TEST IF THIS UNIr IS SHECTED 
BFQ JeF:.ST1 ,RR Ir NOT 
CL~ .~SP ,~NSURE CLOCK IS STOPPED 
ADD #4, ASR ,IlPDA.TE STATUS ADDRESS 
ADO *10,.e.VECT IUPDATE VECTOP ADDRESS 
JaR PC,STAPT? ,FIX OTHER VALUrs 
JMP LrGl ,COOTINUE AT LOG I 

RESTII tolOv HIT6,PATEP I fiRST PASS THRU LOOP, onSET-e, RATES WILL=l. 
PEST21 MOV !trNSE~V,FJAvJO.:cr ,SlT UP CLOCK ~·S INTEP, VECTOR. 
REST31 ,<on RHI,@AVECT2 ,SET PRIORITY ON CLOC~ A'S INa, 
LOOP, POLA RH~P fGET I~EXT PATE. 

BPL IS 'IF NOT E'D THEN CONTINUE, 
CLR Off ,CLEAR THE OFfSET 
MOV 111, P~TE'P 'LOOK AT f1PST PHE 

lSI Ano '2,Off 
C"P '16,orr IHST If -16 
BEQ Lnop , ~P 
BIt P~TEP,S"I '15 THIS RATE INHIBITED? 
BNE LOOP 
eLF AIFLG ,CLR FLAG INDICATING CLOCK BAS I NTERRUPTf:O, 
MOV OFF, R 1 IPICK UP OffSET 
L1Mp OLISTP(PI) IGO SET THE RAH • START THE rLOCK. 
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LIST. I 

RATEALI 

RSALI 

,THE FOLLOWING (LISTP) Akf POINTERS TO VAkIOUS RATE 
~PQlJTINf5. THFY ARE USED BY "LOOP". "LOOP" GI:.NEPATES 
,AN OFVS[T OF A RATE 01 "ISH TO EX~RCISE, THE OlfSET 
lIS STOPEr' I'" ~1. 101F: I"JDEX "LISTP" BY Fll (JMP liLlstP(P1)) 
,TO ron TeE AnD"rSS OF THE RATE ROUTINE TO !:XERC I SF. , 

• ~ORD 
."ORO 
,WOPO 
.~ORD 
.WOPLJ 
,WOPO 
"WOPI) 
,WOFD 

, 

I 
RATEe 
HI,TEI 
R~Tn 
RATE3 
PAH4 
R'TF:5 
I 

, 
IPOINTEF TO IMHZ ROUTINE 
,POINTER TO 100KHZ ROUTINE 
,POINTER TO 10KHZ ROUTINK 
,pOINTER TO 1KHZ ROUTINE 
IPOINTER TO 100HZ ROUTINE 
'POINTER TO RANDOM ROUTINE 

,THE FOLLOWING (kATrAL) ARE THE PRESET VALUES THAT THE 
,VAPIOUS RATE ROt1Ti"ES N~:FO, THEY ARE LOADED I~TO 
JCLOC~ A~S P~ESET RurrER, "PATEALn IS 1~~EXED B~ 

,~N OFFSET IN RI BY T~E RATE ROUTINES TO GiT THE 
IPRF.5F.T VALUE 

,\>JOPD 
,WORD 
.WORD 
• ~OPQ 
,WORD 
,~OPD 
I WORn 
.WOPD 

I 

I 
... 5"'00~. 
... '5~JV'l00 , 
_10~0e • 
-1"'''0, 
"1\10, 
o 
I 

,OFFSET ZERO, NO RA1E, 
,VALUE. FOR IMHZ P~ESET, 
,PRESET VALUE FOR 1~0 KHZ 
IP~ESET VALUE FOR 10 KHZ 
'P~E5ET VALUF rOR I KHZ 
,PRESET VALUE fOR 10~ HZ 
,PRESET VALUE fOR RANDOM 

,THE rOLLOWI~G (RSAL) IS USED aY THE RA'DUM 
IPATE POUTINE (RATES), THr.y ARt" THE VALUES NEEDED 
,TO BE PUT INTO THE CLOCK'S CSR FOR A PARTICULAR RATE, 

,WORD 
.\<JOPD 
.WORD 
,WORD 
.WORD 
,WORD 
"WOPO 

~ 

I I 1 
123 
III 
141 
I ~ I 

,0rrSET ZERO, NO RAH, 
'1 MHZ, GO" "'ODE 1 
1l0~ K~Z, GO" 110DE I 
110 KHZ, GO. 
: 1 KHZ, GO, 
110V'1 HZ, GO, 

BEY ""09 
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461 ,*T~IS POIlTIN!' ~R~SETS CLOC~ A rop 
462 ,*1 ~~z RATE CLOCK A INTRS IN 1/2~ SEC, , 25 TIMES, 
46) ,. 
4b4 ,. 
465 
466 eelH0' RATE~ • 
467 00134~ , 005077 116662 CLR ~ASR ,CLEAR CLOCK A, 
46B 001344' ~16I77 00\307 ' 176656 MOV P~TEAL(PIl.·ABR ,PREsrT COUNT IN CLOCK A, 
469 A01332 , 016177 001322' 176646 MOV P5AL(RIl.OASR 'START CLOC~ A, 
470 ,NOW WAlT FOR INTERRUPT 
471 001360' 104400 EXITS ,EXIT TO MONI'OR. ~ODULt WAIT FOR INT~RRRUPT. 

472 
473 ,. 
474 , ... THIS POI'TINE PRESETS CLOCK A rOR 
475 '.I~~ KHZ RATE rLOC~ A X"TRS IN ,5 SEC., TwICE. 
476 ,. 
477 ,. 
479 
479 001362' RATEI. 
490 ~eIl6~' 005~77 17664~ CLR 'ASR 'CL~AR CLOCK A, 
481 lIe1J66' 016177 001302 ' 176634 MOV RATFAL(Rl1.'ABR ,PRESET COUNT II- CLOCK A. 
482 0~1l74' 016177 001322 • 176624 MOV RSAL(Rll.oASR ,snRT CLOCK A, 
483 ,NOW WAIT FOR INTERRUPT, 
484 e~1402' 10440~ FXITS '~XIT TO MONITOP, MODULF WAIT FOW INTERRUPT, 
485 
486 ,. 
487 ,*T~IS ROIJTINE PRESETS CLOCK ~ FOR 
488 ,.10 KHZ "ATE CLOCK A INTRS IN 1,0 SEC. 
489 ,. 
490 ,. 
491 
492 0(11404' ~ATr.2. 
493 0014~4' ~05077 176616 CLR .~5R 'CLEAR CLOCK A, 
494 001410' ,'16177 0~13r2 ' 176512 MOV RATEALCRI1,OABR ,PRF,SET COUNT IN CLOCK A. 
495 f.~1416' 016177 001322 ' 1766~2 MOV RoH(Rll.~ASR :START CLOCK A, 
496 ,NOW WAIT FOR INTERRUPT, 
497 1101424' 104400 EXITS ,V.XIT TO MONITOR, ~ODULF WAST FOR INT~RRUPT, 

499 
499 ,. 
500 ,oTHIS ROUTINF PRESETS CLOCK FOR 
501 ,., KHZ PATE nOCK A I"TPS IN 1.0 SEC I 

502 ,* 
5~3 ,* 
504 
5~5 0~1426' PATE3. 
5~6 0~ I 426' 0~5~77 176574 CLP OASP ,CLEAR CLOCK A, 
507 ~01432' 016177 0~ 1302' 17657. ~QV Rn~AL(PI l,~ABR IPRES€! COU~T IN CLOCK A, 
508 00144,"," 016177 r0132~ , 1765&0 MOV R5ALCRIl,oA8R ,START CLOCK A, 
509 ,NOW 'AIT FOR X'TERRUPT, 
510 0~1446' 1~44M FXITS ,fXIT TO "ONlTOP, MOOULE WAn FOR INT~RRUPT. 
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511 ,4THIS ROt;TINE PRESETS CLOCK FOR 
512 ,*1"0 HZ PATE ~l,OCK A IPTRS III 1,,", SEC. 
513 1* 
514 '* 515 
516 Vt91t450" PATE41 
517 ""'45~' 005077 176552 CLR OASP 'CLEAR CLOC~ A, 
519 001454' 01 ~ 177 "~1302' 176546 ,Mnv kATnl,(RI1,OABR ,PRESET COUNT IN CLOCK A, 
519 0"1462' ~16177 0~1322· 176536 MOV PSH(RIl,USR ISTART CLOCK A, 
520 ,NOW WA IT FOR I"~ERRUPT, 

521 001470' 1P440e EX.!T' 'EXIT TO MONITOR, MODULE WAIT FOR I'TER~UPT, 

522 
523 ,*THI5 ROUIINE PPESETS CLOCK FOR 
524 ,*RANDOM ,ArES 
525 
526 ~~1472' il~4767 000246 RATES. JSR pr,R.e.NDOM ,GET 2 RANDOM NUMRE'R.S. 
527 
528 001476' .42767 177771 17654' SIC 1177771,RANA IMAKE NUMBER < 10, 
529 ~~1504' 042767 177771 176536 BIC 1177771. RANP '"A~E 2~D NUMBER < 10, 
530 
531 ,NU"BHS ~U5T BE 2. 4, OR 6 
532 
533 001512' 005767 176511' 38. TST PA'A lIS NUM~aR ZERO? 
534 ~01516' (,01 "03 RN~: 4S ,NO - GO AHEAO, 
535 001520' ~62767 0N'""? 17652" HD #2,RA"A ,"A_E IT ~ON'ZE"O, 

536 001526' 0~~767 176516 4S1 TST P:ANB ,IS NU"SER ZERO? 
537 001532' 0~1003 BNE 51 ,NO GO AHEAD, 
538 001534' 062767 000"~2 176506 ADD '2,RANS ,MAKE IT "ON-ZERO, 
539 001542' 51' 
540 001542' 005077 176460 CLR OASR ,CLFAR CLOCK A 
541 001546' 016701 176474 MOV RANA.RI 
H2 001552' 010167 176466 MOV PI.OFF IRECORD THE OFFSET 
543 001556' 016177 001302 ' 176444 ~,OV R~nAL(PI),.ABR "PFs~T CLOCK A. 
544 001564' ij16177 ~0132~' 176434 ~OV R5AL(RI1.BASR ,START CLOCK A, 
545 
546 "01572' 1044~0 f.XIT$ ,EXIT TO ~OMITOR, MODULI WAIT FOR INTE~RlIPT 
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547 
548 
549 
55. 
551 
552 
553 
554 
555 
556 
557 
559 
559 
56~ 

561 
562 
563 
564 
565 
566 
567 
56B 
569 
57~ 
571 
572 
573 
574 
575 
576 
577 
578 
579 
SPA 
58 I 
582 
5B3 
SP4 
585 

0~1574' ~05267 

~01600' ~42777 
~.1606' 026727 
~01614' ~010~5 
"01616' ~26727 
~01624' 001412 
001626' 0000M 
00163.' ~2b727 
~01.36' 001005 
~01640' ~26727 
0Pl646' 0014~1 
00165~' .r.002 
001652' .05077 

~0'664' 0P6J67 
001670' 022767 
0~1676' 0010114 
n'B 700· 
~gt70~' '04413 

001704' 0110167 
~01710' 036767 
001716' ~~ 177 0 
00172.' "62767 
~"1726' ~62767 
001734' 0~4767 
00174", 0~0167 

001744' 066767 
001752' 0~5567 
001756' 066767 
ij01761' 005567 
eI~' 77"'~ ,H"'02f'1' 

00"001 

176452 INBERV' 
0002.e 176420 
176432 "000"2 28' 

t 76430 0~0~24 

17b4Il~ 0MM4 36' 

176406 011P002 

17635~ U, 

176334 1$, 
00040[1 176326 

101' 

177254 
176310 176076 1161 

000004 176300 
00001~ '76276 
176344 
177226 

176276 176276 ,ANDOM, 
17627~ 
176266 17626, 
1762H 

INC 
BIC 
CMP 
[.NE 
CMP 
BEQ 
Rt! 
C>lP 
B~E 
C~P 

~EQ 

PTI 
r1,P 

,.INTERRUPT 
AlnG 
#200,USR 
OrF,'2 
38 
AIYLG,1t20. 
4S 

OFF,1I4 
4& 
ATFLG,#2 
4a 

.AS. 

SERVICE POUTINE fON CLOCK. 
'I~OIC~TE CLOCK A HAS INTERRUPTED 
,CLEAR OVERfLOW FLAG. 
'ARE WE RUNNING I~HZ RATE? 
,IF NOT, 3f 
,I MHZ, I SEC. UP? 
,YES • STOP 
,NO, ~LLOw ~NOTHER COUNT. 
Jl~0 KHZ RATE? 
,NO - 41 
,YES, COUNTED TWICE? 
JYES • 41. 
,NO· COUNT ON~ MORE TI~E. 
'STOP CLOCK A. , ............................................................... . 

PIRUI,BEGIN,lS , QUEUE UP TO CONTINUE AT 15 ANO RT! 
r ..................................................................... _- .... - ............................. - .... -
ASL TEMP ,CriECK IEXT UNIT 
CMP .~ITB,TF"P ,TEST IF VALID UNIT 
~NE III ,SR IF OK 

[NotT$,ar-GIN ,SIGNAL END OF ITERATIO~. 
,MON 1 TOR SHALL TEST END OF PASS 

J~P RFST2 
elT TEMP,DVlvl 'TEST IF UNIT SELECTED TO RUN? 
BEQ 1M' .SR IF NOT 
ADO t4,ASR 'UPDATE ADDRESS 
A~D .,0,AVECT ,UP~ATE VECTOR 
JSR P~,STAPT2 ,FIX ADDRESSES 
JflP PF.ST) 
'-T~IS SU.~OUTINE GfNERATES 1-0 RANDOM "UMBERS 
,.CALL • JSR PC, PANDOM 
,.RETD'N~ WITH .U~BERS IN RPNOA AND RANDS 
ADO PANA,RANS 
APC "ANA 
ADO RAfJ8,R,NA 
ADC R,NS 
PTS PC 
.rhO 
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ABR P,)Q2J0R 246' 267* 26Q. 347' 34B 353 357' 358 363 37~* 371 
3"1 3B6 46Ro 48 I. 4°4* ~0,* 5 I B. 5430 

ACSR "~0102R 22H 295- 296 3060 322" 323 332' 348* 349 358" 311" 
AnD~ 000006R 189. ns 
ADDF22. ~~1000 2411 
AITLG ~00252F 25B# 412, 54h 552 557 
Ase ~0~1~6P 227# 
ASP "e'226R 245. 265. 267 28J 2940 295 3~1 305. 3~6 311 J21-

131" 332 337 395" 396' 467. 469- 4B0" 4B2" 493' 495' 
51 ,. 519- 540* 544" 549- 560_ 573* 

ASTAT 000104R 225' 293" 294 296 lie' 320" 321 323 3360 346' 347 
369_ 37. 372 385_ 

AVECT 00.232R 248. 266- 269 272 397' 401_ 574' 
AVECT2 f'00214R 249.\1 272. 213. 402_ 
AWAS ""0110P <29. 
BEGIN 000000R 1"6. 299 300 303 3~B 309 313 325 326 329 334 

351 352 355 36'~ 361 365 374 375 37B 383 H4 
56q 

BIrr, II: 00001i'1 >.41# ;&4 
BITI 13 ft00002 241. 
BIT1~ III ~~2000 241# 
BITII • 004000 241# 
BIT1, • 010000 2411 
BIT13 • 020~00 2410 
BITH II 04~00e 2410 
BIT15 • 100000 241# 
BIT2 • 000004 24 If 
BIT! • 000010 241' 
BIT4 • 000020 241 # 
BITS • 0001(1140 241. 
BIT6 · 0~~10fl 2411 400 
BIT7 " P~02~~ 24" 
BITB • 00040~ 2411 391 565 
eIT9 · ~010fl~ 241' 
B~EAK8· 104407 2 4 1" 299 300 30B 309 l25 326 334 335 351 352 

374 375 3B3 394 
BRI ~~0012R 19\# 402 
8R2 000013P 192. 
BTOO, • 104421 241# 
8V~CT e0A236P 25 " 271' 274 
BVEC!2 ee0240R 2521 274. 275-
CDATU· 104412 24 \# 
CONFIG ~00056R 2111 
CSM 000100P 221t 301. HI- 321* 337' 353· 363- 37 •• 3B6' 
DATCK,. 1~4411 241' 
DATrRS· 104401 2411 
OVIOI 000014R 1930 393 571 
ENDIU" 104413 241# 568 
ENDS • 104410 241# 
ERPTYP 000106R 22" 
EXITa • 104400 241' 471 484 497 510 521 546 
GETPA'. 104415 2411 
GWBUF,. 104414 241' 
HRDeHT 090044R 20H 
HPDER,_ 104405 HI_ 303 313 ]29 339 355 365 37B 3BB 
HRDPAS 00e050p 2eU 

S;:Q 0~14 

370 3B0' 

372 3B I" 

322 327 
5v6* 508* 

)49 362" 

335 339 
3BB 562 

3&0 361 
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ICONT A00~]6R 20)0 
ICOU~T 0~0~40R 20U 
lDNUM 00~122R 2lB 
INIT ~00030R 200. 
INSEPV 001574R 401 5481 
INTR 00012~R 232' 
LUrp 001262P 414 422' 
LOGI ~00366P 267 28h 399 
LOG2 00~312R 2931 
LOG3 000514R 307 320. 
LOG4 00063&R 333 3461 
LOGS ~~0760R 359 369. 
LOOP 00120~R 40)H 4r9 411 
MAPa2 •• 104416 2411 
~ODNAM 000000R 197/ 
MODSP 000224R 2~1 2391 
MSGN' 104403 241' 
M6GSe 104402 241' 
MSG$ B 104401 241# 
NULl. • "00000 241' 30J 313 329 339 355 365 378 388 
orr "00244R 255' • 05. 4M • 4~8 413 542' 5~0 555 
OPEN • ii0000f' 189 194 195 196 197 214 215 216 217 21B 21 9 22~ 221 

723 225 227 228 230 231 232 24" 
OT04' • I P4420 241 ! 
PASCNT 000~34P 2~2' 
PIRQ, • 00~~~4 241' 562 
POPSP • "'05726 24U 

~ 
POPSP2· 022626 241' 
PRTY • 000000 241' 
PRTY0 • 000~00 192 2411 
PRTYI • 000040 2410 
PRTY2 • 000100 2411 , 
PRTYl • 000140 241# 
PRTH • "'~020~ 191 2410 
PPTY5 • 000240 241 • 
PRTH • ~00300 2.1# 
PRTY7 • pe0340 24" 
PS • 177776 241' 
PSW · 177776 2411 
PUSH • ~05746 241' 
PUSH2 • 024646 2411 
RAN A 000246R 256. 528* 533 535' 541 5B0 5BI' 582' 
RANS 0002S0R 257' 529. 536 538. 58~. 582 593' 
R4NDOM "'~1744R 526 5B01 
PAND. • 104417 241 , 
RANNUM 000054R 210. 
RATEU A013~2R 439. 468 4B I 494 507 518 543 
RATEP 000242F 254# 400' 403' 4C}6* 410 
RATE0 00tl40R 423 4&61 
RATEI o01362R 424 4791 
RATE2 1101404R 425 49,. 
RATEl 0~142bR 426 50S. 
RATE4 ~eI45~R 427 5\6, 
RATES A01472R 428 526' 
RESTRT 000254R 229 260. 
R~ST0 0~1102R 1~2 H0. 
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RESTI 001156R 392 394 4~01 

REST2 ~01164F HIO 570 
REST3 001172R 4PH 576 
RESI 000056R 2120 
RES2 ~00e60P 213' 
RSAL 00\322R 454' 469 4d2 405 508 519 544 
RSTRT 000112F 2291 
8BADR 0~0102R 222' 
sorCNT 00A042P 205 • 
sorERS_ 1044M 2411 
sorPAS 000046R 2~7' 
SPOINT 0000J2R 2AI' 
spsn • "00~40 I' 234 
SRI M0016P 1940 410 
SR? "~002"P 195' 
SRI 0~A022R 1961 
SR4 ~~00HR 197# 
START 0~0254R 200 2611 
STARTe 000262R 261 2641 
START! 000270R 265' t STAPT2 1100304P 267# 398 575 
STAT 000~26R 199' i SVR0 0.0~62R 2141 
GVPI 000064R 215. 
SVR' 0~006&R 21U 
SVR3 O~0~7PP 217' 11 
SVR4 00~072R 218' 
SVP5 000074R 219' 
SVR. 0P0076R 22P' 
SYSCNT .~0052P 2"9' 
TEMP ~1~r224R 24" 2640 3q.* ]91 H3 564* 565 571 
TPPoro_ 000~22 241. 
VECTOR ('00AI0R 190' 266 
WASADR 000104R 22H 
wnTP 00PI UR 23P 
WDTn 000114P 2]N 
XFLAG 0~00~5R 198# 

a ABS, 000000 0~0 

~.1772 001 

ERRORS DETECTED. 0 
DEFAULT GLOB'LS GEIIERATEDI 

PACKIXMNCA0,PACK'XM"CA~/80L/CRFISY"·PDXCO~,PAC~IXMNCA0 
RUN-T1M!, 1 5 .7 SECONDS 
RUN-TIME RATIO I 43/10-4.1 
CORE U8FOI 1K (13 PAGUl 


