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MAINT AtNER. 

IDENTIFICATION 
l1li ................. .. 
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CXMNAA0 MNCAO (AID) MODULE 

SEPTEMBER 1978 

DECIXli SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION 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 FOR 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 FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT eCl 1979,1979 DIGITAL EQUIpMENT CORPORATION 
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1 .0 ABSTRAC T ............ 
MNA IS AN IOMOD THAT EXERCISES THE MNCAD (AID) ANALOG MODULE. THIS 
MODULE REQUIRES ONLY AN ANALOG GROUND ON CHANNEL ZERO IN ORDER TO 
BE RUN, HOWEVER' WITH SPECIAL SETUP, MORE OPTIONS CAN BE CHOSEN. 
ONE OPTION IS THE USE OF THE MNCKW CREAL TIME CLOCK) DEVICE. 
THIS OPTION ALLOws EXERCISING THE MNCAD ASYNCHRONOUSLY WITH THE 
LSI-1t CPU. THAT IS, MNCAD CONVERSIONS WILL BE STARTED AT RANDOM 
TIMES TO ALLOW FOR MAXIMUM BUS NOISE DURING THE CONVERSION. IF 
THIS OPTION IS SELECTED, YOU MUST DESELECT MNC FROM A DEC/X11 
RUN AND ONLY ONE MNCAD CA/D) CAN BE RUN. 

WITH NORMAL OPERATION, RMS NOISE AND PEAK NOISE ARE SAMPLED 
ON CHANNEL ZERO AND COMPARED AGAINST A LIMIT. WITH THE SECOND 
OPERATION OPTION, MORE CHANNELS MAY BE SPECIFIED TO RUN THE NOISE 
TESTS ON. THE THIRD OPTION ALLOWS FOR SAMPLING OF ONE TO ALL THE 
CHANNELS OF THE MNCAD. A CHECK IS MADE TO SEE THAT THE INPUT 
VOLTAGE REMAINS STABLE WITHIN AN ALLOWED TOLERANCE. LOCATIONS 
WITHIN THIS MODULE ARE PROVIDED TO CHANGE ANY LIMIT, OR TO FORCE 
TYPEOUT OF ANy VALUE. UP TO FOUR MNCAD (A/D)~S CAN BE EXERCISED 
WITH THIS MODULE. WHEN SRi BITS 1 OR 2 ARE SET AND ADDITIONAL 
MNCAD.S ARE ENABLED, THE SAME NUMBER OF CHANNELS ON EACH MNCAD WILL BE 
TESTED. IF SR1 BIT 0 IS SET, ONLY ONE MNCAD CAN BE BE TESTED. 

2.0 REQUIREMENTS ............ 
HARDWARE. ONE MNCAD (AID) 

ONE MNCKW (CLOCK) <OPTIONAL> 

STORAGE a MNA REQUIRES: 
DECIMAL WORDS. 901 
OCTAL WORDS. 1605 
OCTAL BYTESI 3412 

3.0 PASS DEFINITION 
.......... I11III ....... . 

ONE PASS OF THE MNA MODULE CONSISTS OF GENERATING 8244(DECIMAL) 
INTERRUPTS (CONVERSIONS). 

4.0 EXECUTION TIME 
e ...... tllllifllllllGlllim .... _ 

ONE PASS OF THE MNA MODULE RUNNING ALONE WITH SRi = 0, 1 OR 2, WILL 
TAKE APPROXIMATELY ONE MINUTE. THE TIME FOR A PASS WITH SRi m 4 WILL 
DEPEND UPON THE NUMBER OF CHANNELS SPECIFIED IN LOCATION "NLSTCH". 

* 

SEQ 0002 
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5.0 CONFIGURATION REQUIREMENTS ... --_ .... --.---.--.---... 
DEFAULT PARAMETERS. 

DEVADRa 171000, VECTOR I 400, SRi. 4 

DEVCNT I 1, SRlI 0 

REQUIRED PARAMETERS. 

NONE IF SRi-0 

IF SRi BITS 0, 1 OR 2 B 1 THEN SEE OPERATION OPTIONS 
IF SRt BIT 0 IS SET, ONLY 1 MNCAD WILL BE TESTED. 

6.0 DEVICE/OPTION SETUP •••....•....•...... 
AN ANALOG GROUND MUST BE PUT ON CH. 0 
(BY SET CH0 FRONT PANEL SWITCH TO "TEST"). 

SRi BIT0-t USE THE MNCKW OPTION FOR A TO D STARTS 
(THE MNCKW <NNC> MODULE MUST BE DESELECTED) 

SRi BITh1 ALL CHANNELS SPECIFIED MUST HAVE 
AN ANALOG GROUND. 

SRi SIT2-1 SELECT ADDITIONAL CHANNELS FOR NOISE TESTING. 

111 

SEQ 0003 

., 



MNAA DECIXll SYSTEM EXERCI~ER MODULE MACY11 30A(1052) 19-FEB-79 11132 PAGE S 
XMNAA0.Pl1 19-FE8-79 11117 

7.0 MODULE OPERATION ................ 
1. (START) (RESTRT) INITLIZE POINTERS AND TYPE-OUT VALUES. 

2. (LOOP) BIT EXERCISE CSR 

3. (ADRMS1) PREFORM RHS NOISE CHECK ON SPECIFIED CHANNEL. 
WE FIRST USE SAR TO FIND THE OAC VALUE THAT PRODUCES A 16/84 
SPLIT FOR THE LEFT BOUNDARY OF NOISE. THEN WE USE SAR TO 
FINO THE DAC VALUE THAT PRODUCES A 84/16 SPLIT FOR THE RIGHT 
VALUE. WE THEN SUBTRACT THE TWO DAC VALUES AND WE HAVE A 
VALUE FOR THE 68% AREA or NOISE (RMS). IT IS THEN COMARED 
AGAINST THE ALLOWED LIMIT TO SEE IF EXCESSIVE NOISE IS ON THE 
CHANNEL. 

4. (ADPK1) PREFORM PEAK NOISE CHECK ON SPECIFIED CHANNEL. 
WE FIRST USE SAR TO FIND THE DAC VALUE THAT PRODUCES A .6\ 
SPLIT FOR THE LEFT BOUNDARY OF NOISE. THEN WE USE SAR TO 
FIND THE DAC VALUE THAT PRODUCES A .6% SPLIT FOR THE RIGHT 
BOUNDARY. WE THEN SUBTRACT THE TWO DAC VALUES AND WE HAVE A 
VALUE OF 98% AREA OF NOISE (PEAK). IT IS THEN COMPARED 
AGAINST THE ALLOWED LIMIT TO SEE IF EXCESSIVE NOISE IS ON THE 
CHANNEL. 

S. IF MULTIPLE CHANNELS ARE SELECTED FOR NOISE TESTING TEST NEXT 
CHANNEL. IF SINGULAR RETEST CHAN. 0. 

6. IF MULTI-CHANNEL SAMPLING IS SELECTED, TAKE SAMPLES ON EACH 
CHANNEL SPECIFIED, AND COMpARE THE AVEPAGE OF THE SAMPLES 
AGAINST THE OLD AVERAGE FOR THE CHANNEL. IF THE DIFFERENCE 
IS GPEATER THAN THE TOLERANCE, REPORT THE DATA ON THAT 
CHANNEL. 

7. REPORT END PASS IF LAST UNIT, BRANCH TO "LOOp" IF MORE UNITS. 

S. (SAR) SAR Is A SUCCESSIVE APPROXIMATION ROUTINE. IT IS USED 
TO FIND A DAC VALUE THAT PRODUCES A DESIRED SPLIT. IT DOES 
THIS BY TRyING A DAC VALUE AND TAKING 512 CONVERSIONS ON THE 
AID. IF THE AMOUNT OF THE SAMPLES IS LOWER THEN SPECIFIED IT 
INCREASES THE DAe VALUE, IF THE AMOUNT OF SAMPLES Is HIGHER 
THEN SPECIFIED, IT DECREASES THE OAC VALUE. IF THE END DAC 
VALUE IS EITHER 000 OR 377 WE HAVE A "WARPAROUND" ERROR. 
THIs OCCURS WHEN WE ARE UNABLE TO ADJUST THE DAC TO PRODUCE A 
DESIRED SPLIT, AND INDICATES EXCESSIVE NOISE ON A CHANNEL. 

9. (RANDY) THIs IS A RANDOM NUMBER GENERATOR. IF THE MNCKW 
CLOCK OPTION IS SELECTED WE GET THE NUMBER THAT WE PUT INTO 
THE CLOCK PRESET REGISTER FROM THIS ROUTINE. 

* 

SEQ 0094 
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8.0 OPERATION OPTIONS ...•.............. 
1. VALID SRI VALUES 

SRi BIT ENABLE/DISABLE FUNCTION 

o 0 INHIBIT USE OF MNCKW OPTION. 

o 1 ENABLE USE OF MNCKW OPTION. NOTEI IF 
ENABLED, YOU MUST DESELECT "MNC" FROM 
DEC/Xll RUN AND ONLY 1 MNCAD WILL BE RUN. 

1 0 INHIBIT SAMPLING ADDITIONAL CHANNELS 
FOR STABLE INPUT. 

1 1 ENABLE SAMPLING CHANNEL ZERO THROUGH 
CHANNEL SPECIFIED BY CLaTCH FOR STABLE 
INPUT (+-, TOLERANCE SPECIFIED BY OFFALL 

2 0 USE CHANNEL ZERO ONLY FOR NOISE TESTING. 

2 1 USE CHANNEL ZERO THROUGH THE CHANNEL 
SPECIFIED IN NLSTCH FOR NOISE TESTING. 

2. THE FOLLOWING ARE LOCATIONS WITHIN THIS MODULE THAT ENABLE 
THE USER TO CHANGE LIMITS AND SPECIFY CHANNELS. 

LOCATION 

ARMLIM 

ApKLIM 

CLSTCH 

OFFALL 

NLSTCH 

FUNCTION 

SPECIFIES MAXIMUM LIMIT FOR RNS NOISE, MAY 
BE CHANGED TO ZERO TO FORCE TYPEOUT OF RMS 
NOISE ON A CHANNEL RUNNING IN A SYSTEM 
ENVIRONMENT. 

SPECIFIES MAXIMUM LIMIT FOR PEAK NOISE. MAY 
BE CHANGED TO ZERO TO FORCE TYPEOUT OF PEAK 
NOISE ON A CHANNEL RUNNING IN A SYSTEM 
ENVIRONMENT. 

IF SR1 BITl s i, USED TO SPECIFY END CHANNEL 
FOR SAMPLING STABLE INPUT. 

IF SRi BITtsi, USED TO SPECIFY TOLERANCE OF 
STABLE CHANNEL. PRESET BY MODULE TO 
"000002". 

IF SRI BlT2si, USED TO SPECIFY LAST CHANNEL 
FOR NOISE TESTING. 

.. 

SEQ 0085 

... .. 
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9.0 NON-STANDARD PRINTOUTS 
m ••••••••••••••••••••• 

i. IF A CHANNEL HAS EXCESSIVE RMS NOISE, IT REPORTS IT IN AN 
ERROR CALL AND A M5GN CALLI 

(EXAMPLE) 

MNCAD (AID) UNIT #S ON CHAN 00 
AID RMa NOISE. 0.52 LSB (LIMIT •• 20 LSB) 

2. IF A CHANNEL HAS EXCESSIVE PEAK NOISE, IT REPORTS IT IN AN 
ERROR CALL AND A MSGN CALLI 

(EXAMPLE) 

MNCAD CA/D) UNIT #0 ON CHAN 00 
AID PEA~.N6ISE • 2.57 LSB (LIMIT. 2.00 LSB) 

3. IF ~HERE IS AN EXCESSIVE AMOUNT OF NOISE SO THAT THE DAC 
CANNOT BE ADJUSTED, IT REPORTS IT IN AN ERROR CALL AND A MSGN 
CALLI 

4. 

(EXAMPLE) 

MNCAD (AID) UNIT .S 
AID PEAK WRAPAROUND ERROR ON CHAN 00 

IF A CHANNEL IS rOUND TO BE UNSTABLE IN STABLE INPUT 
SAMPLEING, IT REPORTS IT IN A MSGN CALLi 

(EXAMPLE) 

AID ERROR ON CHAN 14, OLD VALUE. 4066 NEW VALUE. 4000 
I 

,. '* 

SEQ 0(1106 
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000000' 
000000 • 047115 04~501 040 
000005' 000 
000006 • 111 000 
000010' 000400 
000012' 100 
000013' 000 
000014' ~00001 
000016 • 000000 
B0eU0' 000000 
000022 • 000000 
000024' 000000 

000026' 140000 
000030' 000214' 
000032~ 000224 ' 
000034' 000000 
000036 ' 00000S 
000040' 000000 
000042' 000000 
000044' 000000 
000046 i 000000 
000050' 000000 
00e052' 000000 
000054' 000000 
000056' 
000056' 000000 
000060' .000~0 
000062' "00000 
00006t ; "00000 
000066' 000000 
000070' 000000 
000072' "00000 
0000H' 000000 
000076' 000000 
000100' 000000 
000102' 
000102' 000000 
000104' 
000104' 000000 
000106' 
000106' 000000 
000110' 00000~ 
000112' 000274 • 
000114' 000000 
000116' 000000 
000120' 000000 
000122' 000000 
000224 • 

333 
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134 
335 000224' ~~0000 
336 000226' 000002 
3)7 000230' 0~0000 
338 000232' 000062 
339 000234' 000310 
340 
341 
342 
343 000236' 171000 
344 000240' 
345 000240' 171002 
346 
347 
148 
349 000242' 171020 
350 000244' 17102. 
351 
352 
353 
354 
155 
356 000246 000000 
357 000250 000000 
35B 000252 000000 
359 000254 00~000 
360 000256 000000 
361 000260 000000 
362 000262 000000 
363 000264 000000 
364 000266 000000 
365 000270 000001 
366 000272 000400 

.LIST BIN 
'*********************************************************************** 
BEGIN I 
MODNAM I 
XFLAG, 
ADORI 
VECTO~I 
BRII 
BR21 
OVID11 
SRI! 
U21 
SASI 
SR4, 

.ASCII IMNAA I ,MODULE 
,BYTE OPEN 
171000+0 
400+0 
• BYTE 
,BYTE 
0+1 
OPEN 
OPEN 
OPEN 
OPEN 

NAME. 
,USED TO KEEP TRACK 
JI8T DEVICE AODR, 
,1ST DEVICE VECTOR. 
'1ST DR LEVEL, 
,2ND BR LEVEL, 
'DEVICE INDICATOR I. 
,SWITCH REGISTER I 
'SWITCH REGISTER 2 
,SWITCH REGISTER 3 
'SWITCH REGISTER 4 

OF WBurr USAGE 

J******************.***.**.***~**************************************** 
STATI 140000 ,STATUS WORD, 
INITI START ,MODULE START ADOR, 
SPOINTI MODSP ,MODULE STACK POINTER, 
PASCNTI 0 'PA8S COUNTER. 
reONTI 5 " or ITERATIONS PER PASSaS 
ICOUNTI 0 ,Loe TO COUNT ITERATIONS 
sorCNTI 0 ,LOC TO SAVE TOTAL sorT ERRORS 
HRDCNTI 0 'LOC TO SAVE TOTAL HARD ERRORS 
sorPASI 0 ,LOC TO SAVE sorT ERRORS PER PASS 
HPDPASI 0 ,LOC TO lAVE HARD ERRORS PER PASS 
SYSCNTI ,lor aya ERRORS ACCUMULATED 
RANNU~I 'HOLDS RANDOM # WHEN RAND MACRO IS CALLED 
CONfIG, ,RESERVED rOR MONITOR USE 
PESII 0 'RESERVED rOR MONITOR USE 
R£521 0 ,RESERVED FOR MONITOR USE 
aVRA, OPEN 'LOC TO SAVE R~. 
SVRII OPEN ,LOC TO SAVE PI, 
5VR21 OPEN 'LOC TO SAVE R2. 
aVllll OPEN ,LOC TO SAVE Rl. 
SVR41 OPEN 'LOC TO SAVE M, 
eVIISI OPEN ,LOC TO SAVE 115. 
SVR61 OPEN 'Loe TO SAVE R6, 
CSRAi OPEN ,ADOR or CURRENT CSR, 
aBADRI 'ADDII or GOOD DATA, OR 
ACSRi OPEN ICONTE~TS OF CSP. 
WASADRI 'ADOP or BAD DATA, OR 
ASTATI OPEN ,STATUS REG CONTENTS. 
EPRTYPI 'TYPE or ERROR 
ASBI OPEN ,EXPECTED DATA. 
AWASI OPEN 'ACTUAL DATA. 
PSTRTI RESTPT ,RESTART ADDRESS ArTER END OF PASS 
WDTOI OPEN 'WORDS TO MEMORY PER ITERATION 
worR, OPEN ,WORDS FROM ~EMORY PER ITERATION 
INTRI OPEN " or INTERRUPTS PER ITERATION 
IDNU~I 0 ,MODULE IDENTlrICATION NUMBER.0 
MODSP, 
J****************************************.******.*********************** 
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,.OPTIONAL USER SUPPLIED VUUES 
CLSTCHI .WORD 0 ,USER SUPPLIED LAST SAMPLED CH 
OFFALLI .WORD 2 'USER SUPPLIED TOLER~NCE FOR SAMPLE 
NLSTCHI .WORD 0 ,USER SUPPLIED LAST NOISE CH, 
ARMLIMI 50. 'RMS NOI8E LIMIT 
APXLIMI 200, ,AID PEAK NOISE LIMIT. ,. 

,oREGISTEP AND VECTOR ADDRESS ,. 
AoaRI ,WORD 171000 , AID CSR ADDUSS 
DAC I 
ADBPI ,WORD 171002 IDAC (WRITE ONLY) AND BurnR REG (READ ONLY) 

,THE FOLLOWING ARE CLOCK ADDRESSEs IF A MNCKW EXISTS. 

ASRI ,WORD 171020 ,CLOCK A CSR. 
ABRI ,WORD 11\022 'CLOCK A PRESET BUFFER. 

,. 
I.FLAGS, COUNTERS AND OTHER REG18TERS ,. 

WHOI ,WORD 0 ,0RRHS NOISE, I-PEAK NOISE 
INTFLG I .WORD 0 'USED IN LOGIC TEST TO INDICATE AN AID INTR. 
FRED, .WORD 0 IUSED TO HOLD CURRENT DAC VALUE, 
EDGEI .WORD 0 'HOLD CU~RENT EDGE VALUE, 
TMPI ,WORD 0 ,TEMP WOR~ING AREA. 
ARMXI .WORD 0 'USED TO HOLD RM! NO IS! VALUE. 
APKXI ,WORD 0 ,USED TO HOLD AID PEAK NOISE VALUE. 
NCCHI .WORD 0 'CURRENT NOISE CHAN, 
CCH. ,WORD 0 ,CURRENT SAMPLE CHAN, 
TE~PI BIT0 'CURRENT UNIT BIT 
VECTADI 400 ,AID VECTOR 

SEQ 0008 
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367 
368 
369 
370 
371 
372 000274 ~ 
373 000274' 
374 
375 000274; 012767 000001 177166 
376 000302' 016700 177500 
377 800306' 010067 177724 
379 000312' 062700 000002 
379 000316' 010067 177716 
380 000322' 016767 177462 177742 
381 000330' 005067 1777 30 
382 
393 
384 
385 
386 000334 ' 104421 000000' 000232 i 
387 000342 i 002600' 
388 
389 
390 000344' 116767 002232 ~02451 
391 000352' 116767 002225 ~0244S 
392 000360' 116767 002220 002440 
393 
394 
395 
396 
397 000366' 104421 000000' 000234' 
39S 000374' 002600' 
399 
400 
401 000376' 116767 002200 002431 
402 000404' 116767 002173 002425 
403 000412 ; 116767 002166 002420 
404 
405 
406 
407 000420 016700 177644 
409 000424 005001 
409 000426 006200 
410 000430 001402 
411 000432 0~5201 

412 000434 000774 
413 000436 062701 000060 
414 000442 110167 002442 
415 
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416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
459 
459 
460 
461 
462 
463 

000446; 005777 

000452' 
000452' 104407 
000456' 104407 
000462' 032767 
000470' 001402 

000472' 005777 

0004'6~ 005067 
000502' 012777 
000510' ~12777 

000516' 104407 
000522' 104407 

000526' 005767 
000532' 001024 
000534' 016767 
000542' 017767 
000550' 005077 

000554' 104405 

000566 
000572 
000576 
000602 

005077 
005777 
005267 
000002 

177564 

0~0000· 
000000' 
000001 177326 

177544 

177546 
000566' 177562 
000101 177520 

177516 

177476 177336 
177470 177332 
177462 

000e!00' 

177444 
177442 
177446 
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1* 
,.START-UP AND IN!TILIZE SECTION ,. 

RESTRTI 
START I 

LOOPI. MOV #I,TEMP ,LOAD UNIT BIT 
MOV ADDR,R0 ,GET BABE ADD~ or AID. 
MOV R~,ADSR IFIX AID C8R ADDR. 
ADD 12,R0 IBUFFER REG-CSR+2. 
MOV R0,ADBR IFIX BUFFER REG ADDR, 
MOV VECTOR,VECTAD ILOAD VECTOR VALUE 
CLR NCCH ,CLEAR 1ST CHAN. rOR NOISE, 

J*****4**************************.**************************** 
ICONVERT ARMLIM TO ASCII AND 
ISTORE AT DECIM 

BTOD$,BEGIN,ARMLIM,DECIM 

s************************************************************* 

MOVB DECIM+2,P7 INOW WE WILL PUT IT 
Move DECIM+3,P7+2 IINTO THE ASCII 
MOVB DECIM+4,P7+3 ,MESSAGE THAT WE TYPE OUT. 

r************************************************************* 
,CONVERT APKLIM TO ASCII AND 
'STORE AT DEClM 

BTOD$,BEGIN,APKLIM,DECIM 

r************************************************************* 

MOVB DECIM+2,P8 ,NOW WE WILL PUT IT 
MOVB DECIM+3,p8+2 IINTO THE ASCII MESSAGE 
MOVB DECIM+4,P8+3 ITHAT WE TYPE OUT. 

,LOOP TO HERE IF MULTIPLE MNCAD'S , FIX THE UNIT • FOR THE ERROR TYPEOUT 
LOOP. MOV TEMP,R0 IGET CURRENT UNIT # 

CLR RI IINIT VALUE 
IS' ASR Re IMOVE IT 

BEQ 2m laR IF LAST 
INC Rl ,UPDATE COUNT 
BR IS 

2$1 ADD #60,01 IMAKE ASCII VALUE 
MOVS Rl,PI0U ISAVE IN MESSAGE 

MACY!I 30A(1052) 19-fEB-79 11132 PAGE 11 

LOGII 

LOG2. 

LOG]I 

1$1 

I' 
I.LOGIC TEST #l 
loIN THIS TEST WE WILL SEE IF THE AID RESPONDS TO ITS 
,.ADDR, IF NOT, A DECIXII "SYS ERROR ••• " WILL OCCUR 
I' 

TST @ADSR I ADDRESS THE AID 

" ,.LOGIC TEST 12 
loIN THIs TEST WE WIL~ SEE IF THE CLOCK RESPONDS TO ITS ADDR, ONLY 
,oIF THE CLOCK OPTION IS SELECTED BY SRI. 

BREAKS,BEGIN 
BREAKS, BEGIN 
PIT IBIT0,SRI 
BEQ LOG) 

TST @ASF 

,. 
,.LOGIC TEST #l 

ITEMPORARY RETURN TO MONITOR •••• 
ITHEN CONTINUE AT NEXT INSTRUCTION. 
115 CLOCK OPTION SELECTED? 
laR IF NOT TO NEXT TEST, 

ICLOCK WAS SELECTEO, WILL IT RESPOND? 

,<IN THIS TEST WE WILL SEE IF THE AID WILL INTERRUPT. 
I· 
eLR 
MOV 
MOV 

INTfLG 
# 1I,@VECTAD 
#\01,UDSR 

BREAK.,BEGIN 
BREAU,BEGIN 

TST 
8NE 
MOV 
MOV 
CLR 

INTFLG 
LOG4 
ADSR,CSRA 
@ADSR,ACSR 
@ADSR 

ICLEAR AID DID INTR. FLAG. 
ISET UP VECTOR ADDR. 
ISTART A CONVERSION, SHOULD INTERRUPT. 
I BEFORE BREAK TIME 15 OVER. 

ITEMPORARY RETURN TO MONITOR •••• 
ITHEN CONTINUE AT NEXT INSTRUCTION, 

IDID THE AID INTERRUPT? 
IIF SO, NEXT TEST 
ISET ADDR, OF AD CSR rOR ERROR TYPEOUT. 
IRECORD CONTENTS OF CSR, 
ISTOP AID 

t.************************************************************** 
HRDER$,BEGIN,NULL lAID FAILED TO INTERRUPT 
J*************************************************************** 
END.,BEGIN IDROP MODULE ON THIS FAILURE 

I>A/D 
CLR 
TST 
INC 
RTI 

SHOULD INTR. TO 
@ADSR 
@ADBR 
INTFLG 

HERE. 
ISTOP AID. 
ICLEAR CSR SIr07. 
IINDICATE THAT IT DID INTR. 
,EXIT INTR. 

SEQ 0009 

SEQ 0010 
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464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
496 
487 
488 
409 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
S0C 
501 
502 

000U4' 032767 
000612' 001446 

000614' 012777 
000622' ~12"7 
0006]0' 012777 
000636' 005000 

000640' 
000640' 104407 
000644' 104407 
000650' 105777 
000654' 100402 
000656' 105300 
000660' 001367 
000662' 
000662' 017767 
000670' 005077 

000674' 105777 
000700' 10041 3 

000702' 016767 
0~0710' 017767 

000716' 104405 

000724' 104410 

000001 

171777 
000040 
000011 

000000' 
000000' 
177366 

177354 
177346 

171])6 

177330 
177322 

000000' 

000000' 

177294 LOG4, 

177422 
177406 
177404 

181 

2., 
177214 

177170 
177164 

~00000 

,*LOGIC FST H 
,*THIS Tt.T WILL ONLX BE DONE IF THE CLOCK OPTION IS SELECTED 
,.IN THIS TEaT WE WILL SEE IF THE OVEPFLOW OF CLOCK I WILL 
'*T~IGGER A CONVERSION IN THE AID ,,, 
BIT 'RIT0,S~1 ,IS THE CLOCK OPTION SELECTED? 
SEQ LOGS !IF NOT. GOTO NEXT TEST, 

~OV #177777, UBP ,FRESET CLOCK FOR ALL ONES. 
MOV _0 ITS. 'lIOeR ISET OVERFLOW [NABLE IN AID. 
MOV _lI,USR ,START CLOCK, IMN!, GO, 
CLR R0 ,SET FOR DELAY LOOP. 

BREAKS, BEGIN ,TEMPORARY RETURN TO MONITOR •••• 
BREAU, BEGIN 'THEN CONTINUE AT NEXT INSTRUCTION. 
TST8 .ASP ,18 THE CLOCK OVERFLOW SET? 
8MI 2$ ,YU-EXIT LOOP. 
INCe R~ INO,IS OEL~Y EXCEEDED1 
SNE 1$ 'NO~CONTINUE DELAY. 

MOV ~ASR,ASTAT IRECORD CONTENTS OF CLOCK eSR. 
eLR PASR ICLEAR THE CLOCK, 

T5T8 PACSR ,IS DONE FLAG SET7 
BMI LOGS 'IF YES NEXT TEST. 

Ilr NOT, ERROR 
~OV A~SP.CSRA I~!CORD AID CIR AODP. 
MOV HDSR,leBR IRECORD CONTENTS or AID CSR. 
1*····**·*.·······*.··***·*··.··****··***··***********_.**.* •• -. 
HROER$,BEGIN,NULL ,CLOCK OVERFLOW rAILED TO TRIGGER AID CONVE~SION 
,***** ••• *********.*.****.**************** •••••••• *****.******** 

,rOR THI5 ERROR YOU MIGHT CHECK 
,ro SEE IF A OVERfLOW 15 WIRED TO 
,AID INPUT. 
,DROP THIS MODULE • fATAL ERROR. 

ENDS.BEGI" ,CAN'T CONTINUE IF OVERFLOW DOE5N'T TRIGGER THE CONVERSl 
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503 
504 
505 
506 
507 
508 000730' 
509 000730' 104407 
510 000734' 104407 
511 000740' 005777 
512 000744' 012777 
513 000752' 012777 
514 000760' 104400 
515 000764' 005777 
516 
517 
518 000770' 001414 
519 000772' AI6767 
520 001000' 017767 
521 
522 1101006' 104405 
523 
524 
525 
526 001014' 
527 
528 001014' ~00004 
529 
530 
531 
532 
5]3 
534 
535 
536 0e1022~ 012777 
537 B01el0' 012777 
53! 001036' 104400 
539 00104" 022777 
540 001050' 001414 
541 001052' 016767 
542 001060' 017767 
543 
544 001066' 104405 
545 
546 
547 001074' 
548 
549 001074' 000004 
550 

000000-
000000-
177274 
001014' 177320 
000105 177256 
000000' 

LOGS. 

177250 1$. 

177240 177100 
177232 177074 

A000A0' 000000 

281 

0el074' 177242 LOG6. 
000505 177200 
00e000' 
007777 177170 181 

177160 177020 
177152 177014 

000000' 000000 

000080' 001042' 

2. i 

I· 
,<LOGIC TEST _5 
.*IN THIS TEST WE CHEC~ THAT WHEN CHANNEL 0 IS CONVERTED 
,0WITH THE MAINTENANCE BIT SET THE RESULT IS 0 

BRUU,BEGIN 
BREAKS, BEGIN 
TST PADBR 
MOV _2S"VECTAD 
MOV _laS,PlDSR 

'TEMPORARY RETURN TO MONITOR •••• 
,THEN CONTINUE AT NEXT INSTRUCTION. 
IFALSE READ OF AID BurfER 
ISET UP INTERRUPT VECTOR 
'START AID WITH MAINTENANCE SET 

SEQ 0012 

EXITS, BEGIN ,EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 
TST PADBR 

SEQ LOG6 
MOV ADSR,CSRA 
MOV ~ADSR,ACSR 

ITE5T rOR ALL 0'S RESULT 
,NOTE. INTERRUPT SERVICE WILL 
'BEGIN U5ING HERE AFTER A PIRQ, 
,IF RESULT IS ALL 0'5, GOTO NEXT TEST 
.RECORD AID CSR ADDRESS 
,RECORD CONTENTS OF AID CSR 

,**_*e**.*.* •••• * ••• * ••••• *.**.*._** •• *.* ••••••••••••••••••• **e* 
HRDERS.BEGIN,NULL ,FAILED TO GET ALL 0'S RESULT FROM CONVERSION 

r.*.·*-.·.·····.··*_·.···*······*_···-**··.·.····_**··* .. *_* •••• 
,*A/D INTERRUPTS TO HERE 

, ___ ••• a ••••••••••••••••••••••••••••••••••••••••••••••••••••••• _. 

PIRQO,BEGIN,I$ , QUEUE UP TO CONTINU! AT I. AND RTI 

'* ,,,LOGIC TEST #6 
,*IN THIS TEST WE CHECK THAT WHEN CHANNEL I IS CONVERTED 
•• WITH THE MAINTENANCE BIT SET THE RESULT IS 7771 

MOV '2S,JVECTAD 
MOV _505, tADSR 
EXIT., BEGIN 
CMP .7777,@ADBR 
SEQ LOG7 
MOV ADSR,CSRA 
~OV ~ADSR,ACSR 

,SET UP INTERRUPT VECTOR 
.START AID WITH MAINTENANCE SET 

,EXIT TO MONITOR, MODULE WAIT fOR INTERRUPT. 
,TEST FOR ALL I'S RESULT 
IIF RESULT IS ALL I's, GO TO NEXT TEST 
,RECORD AID CSR ADDRESS 
,RECORD CONTENTS OF AID CSR 

1**.************************·**** •• ********** ••• *.*****._ ••• _ ••• 
HRDERt,BEGIN,NULL ,FAILED TO GET ALL I'S RESULT FROM CONVERSION 
,********.*.***************.*.**********.************** •• * •• -••• 
,.A/D INTERRUPTS TO HERE 

'Ma •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PIRQG,BEGIN,IS , QUEUE UP TO CONTINUE AT II AND RTI 
, .............................. "" ••• II'lI ........................................................... . 
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551 
552 
553 
554 
555 
556 001102' 
557 001102' 104407 
558 001106' 104407 
559 001112' 012777 
560 001120' 005777 
561 001124' 003077 
562 0011)0~ 005067 
563 001134' 013777 
564 

000000 ' 
000000' 
000200 1711 20 
177114 
17710. 
! 77132 
~01262' 171130 

LOG7. 

177770 \$, 

171112 177100 
171074 

.PEAKI.BEGIN 
BPEAKI,BEGIN 
~av i 200. UCBR 
T51 ~AOBR 
CLP- @AOSR 
cu cell 

WILL SAMPLE ALL CHANNELS SELECTED 
AWAY THEIR RE6ULT8, 

,r~MPO~.~1 PITUI. TO MONITO~., •• 
ITHEN CONTINUE AT NEXT INSTRUCTION, 
ILOAD CO.ltCTION OAe 
IFALSE ~uo or AID eUYFE •• 
!CLEAIl Alc's caR 
I!T.~T ON eM, 0, 

MOV 14S,.VICTAD ISET UP IN'I, VECTOI, 

MOV *""9 5 ,R0 
CLR HI 
MOV cell,TMP 
SWAB IMP 
BIS iUT61BIT0,TMP 
MOV TMP,"OSR 

Isn TO DO 9 CONVERSIONS, 
III WILL CONTAIN SUM OF CONVERaIONS, 
,en eM, NUMBEI, 
,PUT IN CO.IECT cal POSITION, 
,100 INTR, ENABLE AND GO, 
ISTAR' AID. 

565 001142' 012700 
566 001146' 005001 
567 001150' 016767 
Se8 001!56~ 000267 
569 001162' 052767 
570 001170' HI67?? 
571 001176' 104400 
572 001202' 

000101 17706. 
177062 177040 2$, 
000000 ' UUI,BEGIN ,EXIT TO MONITOR, MODULE WAIT rOR lNTER.UPT, 

57) 001201' 167711 
574 
57! 
576 001206' 00$200 
577 001210' 100767 
578 
579 001212' 00620\ 
SS0 001214' 006201 
581 001216' 006201 
582 001220' 00550\ 
583 001222' 016702 
584 001226' 006302 
S9S 001230' ~10!62 
586 
587 001234' 005267 
588 001240' 026767 
589 001246' 003735 
590 001250' 026767 
59\ 001256' 003731 
592 001260' 000403 
593 
594 
595 
596 
597 001262' 
59B 
599 001262' 000004 
600 
60\ 

177032 

003162' 

177026 
177022 176762 

117012 176746 
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602 
603 
604 
605 
606 
607 
60B 
609 
610 
611 
612 
613 
614 
615 
616 
617 
619 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
6 '1 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 

001270' 003077 
001274' 01&700 
00\300' 012720 
001304' 116710 
001310' 005067 

001314' 012700 
001320' ~1676i 
001326' ""0367 
001332' 052767 
001340' 016701 
001344' 006301 
001346' 016167 
001354' 005267 
001360' e16777 
001366' 0\6701 
001372' 004767 
001376' 016705 
001402' 012700 
001406' 004767 
001412' 166705 
001416' 010567 
001422~ 020567 
001426' 003410 
001430' 004767 

001434' 104405 

001442' 104403 

001450' 012700 
001454' 016767 
001462' 000367 
001466' 052767 
001474' 005067 
001500' 016777 
001506' 016701 
001512' 004767 
001516' 016705 
001522; 012700 
001526' 004767 
001532' \66705 
001536' 010567 
001542' 020567 
001546' 003410 
001550' 004767 

001554' 104405 

001562' 104403 

176742 
176772 
002262' 
176502 
1767;0 

000657 
176740 176730 
176724 
"~0100 176716 
176720 

003162' 176700 
176666 
176672 176650 
176646 
000552 
176650 
000121 
000536 
176634 
176636 
176604 

001052 

0011000' 000000 

000000' 002606' 

000775 
176604 176514 
176570 
000100 176562 
176546 
176552 176530 
176526 
000432 
I 7653~ 
000003 
000416 
1765\4 
176520 
176466 

ADD 

INC 
8MI 

ASP 
ASP 
UR 
ADC 
MOV 
Ast 
MOV 

p,l 
21 

PI 
PI 
PI 
PI 
CC H. R2 
P2 
Pl,REC5AM(2) 

ceM 
CCH,NLSTCM 
Ie 
CCH.CLSTCH 
l' 
PEST0 

,>A/D INTERPUPTS TO HERE 

,SUM THIS RESULT, 
,NOTE INTI SERVICE WILL 
IBEING USE HERE AFTER A PIRQ 
IDONE a CONVERSIONS? 
,NO· DO ANOTHER ONE, 

f NOW WE MUST 
'CA~cuun THE AVERAGE 
,OY THE SA~IPLEB TH~T 
,WE JUST TOOK, 
,PICK UP eH. NUMBER, 
IUSE IT AS AN OFrSET, 
,STORE THIS AVERAGE, 

,U.OATI CH, NUMBER, 
,DONE ALL NOISE eM,NNELS? 
,NO-DO NEXT ONE, 
IDONE ALL STABLE CHS? 
,NO -DO NEXT ONE, 
IYES-COTO NOISE TESTS, 

'~@~~~~W~~~~0~~@~~.~~R~g~P~~~~~~~~~~~~~GW.~~~~@ ••• ~~.E.S~.m •• ~ •• _ 

PIRPS, BEGIN, H I aUEUE UP TO CONTiNUE AT lS AND RTI 
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pEST0' CLP 
~OV 
MeV 
MOVS 
CLF 

,CALCULATE AID 

ADRM511 ~OV 
MOV 
SWAB 
BIS 
MOV 
ASL 
MOV 
INC 
MOV 
MOV 
JSR 
MOV 
MOV 
JSR 
SUB 
MOV 
CMP 
BtE 
JSR 

.ADSR 
VECTAD,R~ 
,WAINT .eRe l + 
RR!,(R0) 
NCCH 

PMB NOISE USING 

'43\"R0 
N(CH, rep 
T"P 
#U'l0,'!'MP 
NCCfl~F1 
PI 
RECSAM(Pl),EDGE 
W"O 
T\~P ~ @ADSR 
OAe, PI 
PC, SAR 
rRED,R5 
IHlll ,~0 
PC, SAR 
rREo,R5 
R5,ARMX 
R5,ARMLIM 
ADPXI 
PC, EPeOM 

,CLUR AID'S eSR, 
'SET VECTOR AND PSW 
,LOAD INTR. ADOR, INTO 
ILOAD PRIORITY 
IINlT THE CHANNEL' 

VERNIER DAC, 

VECTOR AODR. 

,R0 • 84.13% or 512 CONVERSIONS 
,GET THE CHAN ~ 
IPUT IN PMPER CBR POSITION, 
IAOD INTP, ENABLE, 
,PICK UP eH, NUMBER, 
!FORM AN OHSET, 
,GET EDGE VALUE FOI THIS eH, 
IINDICATE PM5 NOISE TEST, 
,eH, *0, AND INTERRUPT ENABLE 
'P! " ADDRESS OF SAR OAC 
,GET DAC VALUE THAT PRODUCES 16/94 SPLIT 
,SAVE LEFT BOUNDARY 
,R0 • 15.87~ OF 512 CONVERSIONS 
,GET DAC VALUE THAT PRODUCES B4/16 SPLIT 
,PS • EREADTH OF NOISE , 68% AREA 
ISAVE rOR DAC NOISE CALCULATIONS 
1< OR • RHS LIMIT? 
llF WITHIN LIMIT THEN CONTINUE AT ADRMS2 
1 GET ERROP PARAMETERS 
,ERROR PARAMETERS LOADED BY 'ERCoM" 

f*·**·*4***.*.~**** ••••••••••••••••••••• ti**.*.****.************* 
HPDEPS,BEGIN.NULL "RMS NOISE ERPOR-SEE Nr.XT TYPEOUT 
, •• *.~***.* •••• *u** ••••••• ** •• * •• * •• * ••• ************************ 
MSGN$,BEGIN,MSGI ,ASCII MESSAGE CALL WITH cOMMON HUDER 

,CALCULATE ./0 PEIK NOISE USING VERNIER DAC, 

ADPK! I "OV 
MOV 
SWAB 
SIS 
CLR 
MOV 
MOV 
J5R 
MOV 
MOV 
JaR 
SUB 
MOv 
eMf 
BL~ 
JSR 

#509~,R0 
NCCH,TM' 
1MP 
#100JT~~P 
WHO 
T~P, @AOSR 
Ole,RI 
PC, SAP 
FRED,R5 
#3,R0 
PC. SAR 
FRED,RS 
R5.APKX 
R5, .'NtHl 
ENOP 
PC, ERCOM 

,FOR ElK or 2 112 SIGMA 
IGET CHAN, NUMBE~, 
,PUT IN CORRECT CSR POSITION, 
'ADO INTR, ENABLE 
! INDICATE PEAK NOISE TEST, 
,CH,AND INTERRUPT ENABLE, AND eM 
,R I • IIDORE55 OF SAR DAC 
len OAe VALUE THAT GIVES ,6' LOW COUNT 
'RS • LE!'T BOUNDARY 
'CHANGE sPLIT rOR RIGHT BOUNDARY 
,Gn DAe VALUE THAT GIVES ,n HIGH COUNT 
,RS • AID PEAK TO PEAK NOISE 
'SAVE rOR ole NOISE CALCULATIONS ,< OR • A/D PEAK NOISE LIMIT? 
IBRANCH IF NO UROR 
,en ERROR PARAMETERS 
IERROR PARAMETERS LOADED BY 'E~COM' 

I * if .;.#* ** '* 11 * ¢}*.e;, ~ ** ** * ~ '* ~ # * * '* -I ~* * **" * ***** * * ... **.;t~"'" '* *************_ 
~RDER@,BEGIN,NULL I ,PEA~ NOISE ERROR-sn NEXT TYPE OUT 
, ••••• *** ••• * •• ** •••••• * •••••••••• ** •••• * •• * •••• ****** ._it._***** 
MSGN',8EGIN,MSG! ,ucn MUSAGE CALL WITH COMMON HEADER 

SEQ 0014 



MNAA DEC/XII SYSTeM EXERCISER MODULE 
XMNU~,PII 19.rii:S.79 11111 

656 
6$~ 

6sa 
659 
660 
661 
66J 
863 
664 
665 
666 
667 
66B 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
6B0 
68 I 
6B. 
663 
684 
685 
6B6 
6B7 
bBG 
689 
690 
691 
692 
693 
694 
695 
696 
697 
696 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 

001570' 032767 
00l576' 001411 
001600' 000402 
001602' 000167 
001606' 005267 
001612' 026707 
001620' 101770 

001622' 032761 
0016j0~ 001510 
~01632' 005067 

0016]6' 026157 
001644' 003102 
001646' 005003 
001650' 012700 
001654' 012777 
001662' @16701 
001666' 000301 
001670' 052701 
001674' 010177 
001100' 104400 
001704' 

001704' 000004 

001712' 067703 
001716' 005300 
001720' 001365 

001722' 006203 
001124' 006203 
001"126' 006203 
001730' 005503 
0017l2' 016700 
001736' 006300 
001740' 010301 
001742' 166003 

001746' 100001 
00175"- "0540) 
001752' 020367 
00P56' 003431 

001760' 104420 
001766' 003402' 

001710' 016067 

000004 ! 76220 

177506 
176452 
176446 176410 

000002 ! 76166 

176430 

! 76424 ! 76360 

000010 
00! 704' 176410 
176400 

00010! 
176336 
000000' 

000000' 001712' 

176322 

00l!62' 

116250 
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712 
713 
714 
715 
716 
717 
718 
719 
720 
'121 
722 
723 
724 
725 
726 
727 
728 
729 
730 
HI 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
143 
744 
145 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
76~ 
761 
762 
763 
764 
165 
766 
767 

\101776' 104420 
002004' 003362' 

002012' 104420 
002020' 003372' 

002022' <l10i60 

002026' ! 04405 

002034' 104403 

002042' 005267 
002046' 000167 

002052' 032767 
002060' 001025 
002062' 006367 
002066' 022767 
002074' 001417 
002076' 036767 
002104' 001413 
002106' 062767 
0021! 4' 062767 
002122' 062767 
002130' 000161 
002134' 005061 
002140' 104413 

002144' 0001&7 

002150' 012702 
002154' 005011 
002156' 005067 
002162' 060267 
002166~ 016711 
002172' 005003 
002114' 012104 
002200' 

002200' 032761 
002206' 001004 

002210' 052777 
002216' 000420 

002220' 004767 

000000' 003362' 

001360 

176220 
177564 

176202 
000020 

176166 

000004 
000004 
000010 
176264 
176124 
00QHH10' 

176124 

000200 

176070 
116064 
! 76060 

175736 

176114 

175110 

176122 
176lt6 
176142 

000001 175610 

000172 

ENDPI BIT ,BIT2,SRI 
BEQ U 
BR H 

III JMP ADRMSI 
211 INC NCCH 

CMF MeCH,NLaTCH 
BLOS II 

,DOING MULTIPLE NOI5~ CHANNELS? 
,NO - BYPASS 

,NO DO AGAIN, 
,POINT TO NEXT CM, 
,EXCEED LAST NOISE eH? 
INO-TEST THIS eH, 

IB~ NOW THE PROGRAM HAS RUN 
3$1 BIT IBITI.SRI 

THE LOGIC AND NOISE TESTS ON ALL SELECTED CHANNELS ON THIS U 
IARE WE DOING VOLTAGE SAMPLING? 

BEQ EENDP 
eLR CCH 

,VOLTAGE SAMPLING HAS BEEN 
4$1 CMF ceH.CLSTCH 

9G1 tENDP 
eLF R3 
MOV #9~,~0 

~OV ~60.@VECTAD 
MeV ceH,PI 
SWAB RI 
SIS '!01,RI 

,NO - END PASSI 
IYES • START WITH eH 0. 

ENABLED •• NOW TEST IF BEFORE REPORTING EOP 
,eONE ALL CHANNELS? 
,YES· REPORT END PASS, 
,R3 WILL HOLD SAMPLE, 
I SET TO TAKE B SAMPLES 
IBET VECTOP rOR INTERRUPT 
,GET eH, NUMBER 
,FIX RIGHT POSITION IN CSR. 
IADO INTR, ENABLE AND GO. 
.START AID, ;SI HOV RI,@ADSR 

EXITS, BEGIN ,EXIT TO MONITOF, MODULE WAIT rOR INTERRUPT, 

BII 

J ...... "" ...... "' ....................... "'''' ......... '''.''' ..... '''' ...... '''' ... ''' .............. ''' ................ ''' ..................... .,. .................. . 
FIRGS,BEGIN.7$ J QUEUE UP TO CONTINUE AT 7. AND RTI 
, "'iO,.. ... ~ ..... "' .. ,., ..... "' ... "''' .......... , '" "' .... _ <II ..... '" "' ......... "' ...... "' ... !iII"''' .. '131 .... 0j0 "" ............... ""' ................ '" 1!O!;If 

ADD 
DEC 
SNE 

AS~ 
ABR 
ABR 
ADC 
MOV 
ASL 
MOV 
SUB 

BPL 
NEG 
eM? 
5LE 

R3 
R3 
R3 
R3 
CCH,R0 
R0 
R3. RI 
RECSAMCR01,R3 

as 
R3 
R3.0rrUL 
109 

,ADD THIS SAMPLE TO TOTAL 
'ALL DONE ALL SAMPLES? 
,NO· DO NEXT ONE, 

,YES NOW WE 
IMUST DIVIDE BY 
,e TO GET THE 
'SAMPLE AVERAGE. 
,NOW GET CH, NUMBER 
,rORM AN OFFSET 
,SAVE NEW SAMPLE VALUE. 
IGET THE DIFFEPENCE BETWEEN 
,AND THE NEW ONE WE JUST GOT 
'IF POSITIVE WE'RE OK, 
,OTHERWISE MAKE IT PDSTIVE, 
liS IT WITHIN TOLERANCE? 
,YE! DO NEXT CH 

,*** •• **** •• *******_.*********.****4**************************** 
,CONVERT CCH TO ASCII AND 
1 STORE AT CHANN 

orOA8, BEG! N, CC H ,CHANN 

MOV RECSAM(R0l,OLDS IGET OLD VALUE 
,~*********~*.**.************ •• ********************************. 

,CONVERT OLDS TO ASCII AND 
I STORE AT OLDS 
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10$1 

orDAS. aEG IN, OLOS. OLD5 

MOV ,GET NEW VALUE 
J.***** ••• **.*************************************************** 

,CONVERT NEWS TO ASCII AND 
I STORE AT NEWS 

OTOAS, BEG! N, NEWS, NEWS 

, •••• -.*.****************************************************** 

MOV RI,RECSAM(R0l ,PUT NEW INTO OLD, 

:******.******************************************************** 
HRDEPI,BEGIN,NULL ,REPORT NEW VALUE EXCEEDS THE ALLOWED TOLERANCE 
,*.******************************************************* ••• *.* 
MSGNS,BEGIN,MSGI2 ,ASCII MESSAGE CALL WITH COMMON HEADER 

INC 
JMP 

CCH 
4S 

,LOOK AT NEXT CHAN, 
.GO TEST IT 

EENDPl BIT IBIT0,SRI ITEST IF MNCKW ENABLED 
SNE 1$ 
ASL TEMP 
eMP 'SIT4,TE"? 
BEQ 11 
BIT TEMP,OVID1 
8EQ IS 
ADD 14.AOSR 
ADD i4,ADBR 
ADD it0.VECTAO 
JMP LOOP 

lSI eLR NCCH 
ENDITS,BEGIN 

J"P RESTRT 

,eR IF YES <00 NOT DO MULTIPLE UNITS> 
IMOVE OVER 
'TEST IF MAX, UNIT 
,BP IF MAX 
'TEST IF SELECTED 
,BR IF NOT 
'UPDATE AODRESS 

'UPDATE VECTOR 
ILOOP AND TEST NEXT UNIT 
'INIT THE CHANNEL I 
,SIGNAL ~ND OF ITERATION, 
,MONITOR SHALL TEST END OF PASS 

,USING SUCCESSIVE APPROXIMATION AND VERNIER DAC DEFINED IN PI, 

SAPI 

BITI 

CONY, 

MOV 
CLR 
CLR 
ADO 
MOV 
CLR 
MOV 

BIT 
eN! 

JSR 

#200,R2 
(All 
FRED 
U,FRED 
FRED .tPll 
RJ 
i512"R4 

#BIT0,SRI 
IS 

IR2 • MBe OF DAC 
IGET RID or 'ONES' 
I STAPT WITH ZERO DAe 
ITRY THIS BIT 
,LOAD CAC. 
'INIT HIGH COUNT 
,R4 • i or SAMPLES IN A BURST 

,IS CLOCK SELECTED? 
PYES GOTO HANDLER, 

pNO • SET GO BIT IN AID, 
IGOTO 21 

pGET A RANDOM NUMBER. 

SEQ 0016 
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769 002224' ~05077 176012 
769 002230' ~52767 177770 000242 
770 00223.' 016777 000236 116000 
711 002244 ' 052177 000040 175764 
772 002252' 012777 000011 ! 75762 
773 002260' 
714 002260' 104400 
775 002262' 
776 
777 002262 ' 000004 000000' 002270' 
779 
719 002270' 027767 175744 175756 
780 002276' 103401 
781 002300' 005203 
782 002302' 005304 
783 002304' 001335 
784 002306' 020300 
795 002310' 003402 
796 002312' 160267 175734 
787 e02li6' 006202 
7sa 002320' 001320 
789 en322' 005767 175724 
790 002326' MI405 
791 002330' 026727 175716 000377 
792 002336' 001401 
793 002340' 000207 
794 
795 
796 
791 
79B 002342' ~05077 175670 
799 002346' 004167 000! 34 
800 
801 
B02 002352' 104405 0000~Q! ' 000000 
803 
804 002360' 005767 173662 
805 002364' 001004 
806 002366' 104403 000000' 002652' 
807 002314' 000403 
B08 002376' 
809 002376' 104403 001iJ000' 002716' 
ale 002404 ' 005267 175440 
811 Ql02410" 00572. 
812 
Sl3 002412' 000167 177152 

MNAA DEC/XII SYSTEM EXERCISER MODULE 
XMNAA0,PII 19.,£8.79 1!117 

814 
815 
816 
Bl7 
BIB 
819 
820 
821 
822 
823 
824 
825 
82. 
827 
828 
829 
830 
ell 
832 
Bll 
8H 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
946 
847 
848 
849 
850 
851 
852 
853 

002416' 066767 
002424' 066767 
002432' 005567 
602436' 066767 
002444' 066767 
00245.' 005567 
0~2456' 066767 
002464' 066767 
002472' 005567 
002476' 000207 
002500' 063241 
002502' 142315 
002504' 127623 

002506' 016767 
002514' 017767 
002522' ~16767 
002530' 010567 

002534' 104421 
002542' 002600' 

002544' 116767 
002552' 116767 
002560' 116767 

002566' IM420 
002574' 003402' 

002576' 000207 

002600' 000003 

000060 
000054 
000042 
000036 
000034 
000024 
000016 
000012 
000006 

175524 
175516 
175300 
000044 

000032 
000025 
000020 

000054 
000046 

000036 
000030 

000020 
000012 

175364 
175360 
175354 

000363 
000357 
000352 

000000'" 000264' 
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CLR USR IMAKE BURE THE CLOCK'S CSR IS CLEAR, 
SIS #l77770,RNA ,MAKE SURE or HIGH NUMBER. 
MOV RNA,UBP ISET CLOCK PRESET REG, 
BI3 IBITS,UDSR ISET OVERrLOW ENABLE, 
MOV *lI,USR ,START CLOCK 

23' 
EXITS ,RETURN TO MONITOR, 

W4INTI 
, ......... "' ............ 91 ....................... "" .................... 111 ....................................... "" ................. "" ...... 

PIRQ$, BEGIN, I $ I QUEUE UP TO CONTINUE AT 1$ AND RTI 
J ................................ , ............................................. "' ..... e ............ "" ......................... 1ilII'" ......................... 

!BI CMP $ADBR,EOGE .. OR • EDGE? 
BLO 2. ,BRANCH IF <EDGE 
INC R3 ,COUNT IF > OR -EDGE 

231 DEC R4 ICOUNT THROUGH BURST 
SNE CONV IBRANCH IF NOT DONE 
eMF Rl,R0 ,HIGH COUNT> % or 512 CONVER8IONS? 
BLE 3$ IBRANCH TO LAVE BIT IN 
SUB R2,FRED I TAKE BIT OUT 

3U ASP R2 INEXT BIT 
BNE BIT lAND GO RESOLVE IT IF NOT DONE 
TST FRED ICHECK rOR ALL 'ZEROES' 
BEQ WRPERR IBRANCH IF INVALID RESULT 
eMP FRED, #377 ICHECK FOR ALL 'ONES' 
BEQ WRPERP IBRANCH IF INVALID RESULT 
RTS PC IRETURN TO ADRMSI OR ADPK1, 

:VOLTAGE NEEDED TO PRODUCE I or HIGH COUNTS SPECIFIED 15 OUT OF THE 
,~ANGE OF THE WRAPAROUND DAC. 
:CLEAR INTERRUPTS. PRINT MESSAGE AND DROP MODULE. 

WRPERR' eLR UDSR ISTOP AID 
JSR PC, ERCOM IGET ERROR PARAMETERS 

IERROR PARAMETERS LOADED BY "ERCOH" 
J*************************************************************** 
HRDERG,BEGIN,NULL I,NOISE TEST WRAPAROUND ERROR 
r*************************************************************** 
TST WHO ISEE WHICH TEST WE WERE DOING. 
SNE 1$ IWHO-' THEN RMS NOISE TEST, 
MSGNO, BEGIN, M5G! I IASCII MESSAGE CALL WITH COMMON HEADER 
BR 21 ,GO AHEAD. 

18, 
MSGNS,BEGIN,MSGI3 IASCII MESSAGE CALL WITH COMMON HEADER 

281 INC HRDPAS IUPDATE THE ERROR COUNT, 
TST (SP" IRESTORE STACK FROM THE JSR PC THAT 

IGOT US TO "SAR', 
JMP ~NDP IGET NEXT DIRECTIVE, 
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,GENERATE A RANDO~ NUMBER 

RANDY, 

RNAI 
RNBI 
PNCI 

ADO 
ADO 
ADC 
ADO 
ADO 
APC 
ADO 
ADD 
ADC 
PTS 
063241 
142315 
127623 

RNB,RNA 
RNC,RNA 
RNA 
RNA,IHIB 
RNC,RNB 
R"B 
R~'A,RNC 

RNB ,RNC 
RNC 
PC 

ITHESE FOLLOW SEQUENCE OF 
I INSTRUCTIONS GENERATE 
I A RANDOM NUMBER 
I TO BE USED 

TO BE LOADED 
INTO THE CLOCK'S PRESET 
BUFFER, IF SELECTED FOR TEST, 

, ONLY RANA WILL BE USED, 

IRETURN TO "CONY" 
IRANDOM TO NUMBER A, 
IRANDOM NUMBER B. 
IRANDOM NUMBER C, 

,CONVERT NOISE RESULT TO DECIMAL 

EReOMI MOV ADSR,CSRA 
PACSR, ACSR 
STAT,ASTAT 
R5,DECIM 

ILOAD HEADER FOR ERRORN CALL 
MOV 
MOV 
MOV ISTACK BINARY NOISE VALUE 
'************************************************************* 

,CONVERT DECIM TO ASCII AND 
ISTORE AT DECIM 

BTOP$,BEGIN,DECIM,DECIM 

J********************************************************** ••• 
MOVB OECIM+2,VALUE ,MOVE CONVERTED VALUES TO ASCII BUFFER 
MOVB DECIM+3,VALUE+2 ,FOR TYPEOUT OF ERROR 
MOVB DECIM+4,VALUE+3 I ON RETURN 
'*************************************************************** 

OTOAS, BEGIN, NCCH ,CHANN 

ICONVERT NCCH TO ASCII AND 
ISTORE AT CHANN 

J****************************** •• ****************************** 
RTS PC I EXIT TO CALLER, 

DECIM, .8LKW 

no 001' 

SEQ 0018 
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854 .ASen MESSAGES AND POINTERS 
855 
856 002606 ; 00]065~ MSGI. P10 ,UNIT • 
857 802610' ~02744' P2 ,ON CHAN 
B58 1102613' 003406' CHANN+4 , (CHAN NUMBER 2 DIGnSl 
859 e02614~ 002736' PI , , AID 
860 002616' 002775 • P4 , RMS 
au 002620' 003011' P6 • NOISE. 862 802622' 003115 • VA~UE , (CONVERTED BELOW) X,XX LIB (LIMIT • 863 11102624' 003023 ' P7 , 0,50 LSB) "THIS VALUE WILL CHANGE IF OPERATOR CHANGES 
&64 002626' 177777 -I , MESSAGE TERMINATOR, 
865 
066 002610~ 003065 • M5GS. P10 ,UNIT • 
867 e02ti32~ 002744' P2 ,ON CHAN 
868 002634' 0U406' CHANN+4 , (CHAN NUMBER 2 DIGITS) 
869 002636' 002736' PI , , AID 
870 002640' 003001' P5 , PEAK 
871 002642~ 0A3011~ P6 , NOISE· 
873 002644 ~ £103135 ' VALUE , (CONVERTED VALUE) X,XX LSB (LIMIT • 
873 0112646' 003035' P8 , 2,00 LSB) "THIS VALUE WILL CHANGE IF OPERATOR CHANGES 
874 002650' 177777 -I , MESSAGE TERMINATOR 
875 

0"2652' 876 083065' MBGII. PI0 ,UNIT • 
877 002654~ 002736' PI , , AID 
878 002656' 003003' P5 , PEAK 
879 1'02660' 003113 ' PIl , WRAPAROUND 
800 002662' 003127' PIS , ERROR 
8BI 002664' 002744' P2 , ON CHAN 
882 0"2666' 003406' CHANN+4 • (CHAN NUMBER 2 DIGITS) 
883 002670' 177777 -I , MESSAGE TERMINATOR 
884 
885 "02672' 003065' ~SGI2' PI0 ,UNIT • 
886 1102674' 0"2736' PI , , AID 
887 002676' 003127' PI5 , ERROR 
8se 002700' 002744' P2 , ON CHAN 
889 002702' 0034£16' CHANN+4 , (CHAN NUMBER DIGITS) 
890 002704~ 002756 ' P3 , ,OLD VALUE. 
891 "02706' 003364' OLDS+2 • "AID READING 4 DIGITS 
892 002710' 003047 ' P9 , NEil VALUE • 
893 002712~ 003314' NEWS+2 , "NEil AID READING 4 DIGITS 
894 1102114' 177777 -I • MESSAGE TERMINATOR. 
895 
896 0a2716' 003065' ~SGU. PI0 ,UNIT • 
897 902720' 002736' PI , , AID 
898 002722' 002775 ' P4 • RMS 899 002724' 003113' pU , WRAPAROUND 
900 002726' "03127' P15 • ERROR 
901 002730' 002744' P2 , ON CHAN 
902 902732' 003406' CHANN+4 , (CHAN NUMBER 2 DIGITSl 
90) 002734 ' 177777 -I • MESSAGE TERMINATOR, 
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904 002736' 040445 042057 0011040 PII ,ASCIZ -'AID ,. 
905 002744' 047440 020116 044103 P2i .ASCIZ ' ON CHAN ' 
906 002752' 047101 000040 
907 002756' 020073 046117 020104 P3. ,lSCIZ " OLD VALUE = ' 
908 01127U' 040526 052514 020105 
909 002772' 020075 000 
910 002775' 122 051515 000040 P41 ,ASCIZ "~MS .. 
911 003002' 000 ,BYTE 
912 003003' 120 040505 020113 P5. • ASCIZ "PEAK .. 
913 01131110' 000 
914 003011' 116 044517 042523 P6, .ASCIZ "NOISE. ' 
915 003016' 036440 000040 
916 0"31122' 000 ,BYTE 
917 003023 ' 060 032456 020060 P7I ,ASCIZ "011~UJ LSB)' 
918 003030' 051514 024502 000 
919 003035' 062 030056 020060 P8, ,lscn "2.00 LSB)' 
920 003042' 051514 024502 000 
921 
922 003047' 040 042516 020127 P91 ,ASCIZ ' NEW VALUE • 
923 001054' 040526 052514 020105 
924 003062' 020075 000 
925 003065' 045 047115 040503 Pie 1 .ASCII ',MNCAD (AID) UNIT t' 
926 003072' A20104 040450 042057 
927 "03100' 020051 047125 052111 
928 003106' 021440 
929 0031111' 060 040 000 Pleui .BYTE 60,40,0 
930 0031!3 ' 127 040522 040520 PU, ,ASCI! 'WRAPAROUND ' 
931 003120' A47522 047125 020104 
932 003126' 000 
933 00U27 ' 105 051122 051117 PISI .AScn "ERPOR" 
934 003134' 000 
935 
936 00J13S' 130 054056 020130 VALUE 1 ,Asen 'X.XX LSB (LIMIT •• 
937 003142' 051514 020102 046050 
9]8 003150' 046511 052111 036440 
939 003156' 000040 
940 00316!l' !l00 .BYTE 
941 
942 

003162' 
003162' .EVEN 

943 000100 RECSAMI .BLKW 64. IUSED TO STORE AID RESULTS ON UP TO 64, CHANS. 
944 
945 1103362' 1100003 OLDSi ,BLKW 3 ,USED FOR STOR! OF ASCII or OLD SAMPLE VALUE, 
946 003370' 000000 .WORD 0 
947 eonn' 00000] NENsi ,BLKW 3 ,USED FOR STORE OF Ascn NEW SAMPLE VALUE, 
94S 1IJ0J40B' 000000 ,WORD 0 
949 083402' 000003 CHANN, ,BL~W 3 ,USED FOR STORAGE or ASCII OF CHAN, NUMBER, 
950 003410' 000000 ,WORD 0 
951 000001 ,END 
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AB~ ~00244R 3501 473* 770' 
AeSR 000102R 3201 432. 493* 520* au_ 
ADeR 0002UR 3451 379. 461 511 539 559. 560 573 691 742" 779 
ADCR 00000611 2861 376 
ADcR22_ 001000 3]31 
ADPKI 00145011 626 636# 
ADAMS! 00!114R 6091 659 
ADSII 00023611 lUI 177. 422 H3' 451 452 453- 460' 474- 499 492 493 513" 

519 520 537. 541 642 561* 570* 602- 611· 640. 676- 741' 764" 
771* 790. 832 813 

APKLIM 0002l4R 339# 397 648 
APKX 000262R 3621 647. 
ARMLIM 000232R Jl91 396 625 
ARM X Ge026eR 3611 624* 
ABB 000106R 32U 
UP 000242R 3491 435 475, 481 486 487. 76e. 772. 
UTAT 000104R 3221 4Bh 834. 
AWAS BoelteR 3251 
BEGIN 000000R 2011 lBS ]97 430 431 446 447 455 457 479 480 495 502 

" 509 510 514 522 528 539 544 549 557 558 571 599 630 
632 653 655 677 680 704 712 720 727 729 746 777 802 
806 809 839 848 

SIT 002162R 7551 799 
BITe • 000001 3331 365 432 470 569 734 761 764 
BIT! e~~002 uu 664 I 
BITI0 002000 333# 
BITI! • 904000 333# 
BIT!2. 010000 3JlI 
BITt3 • 020000 3331 
SITU • 040000 3331 
BIT 15 • 100000 llH 
BlT2 • 0000C4 3331 656 
BIT) 000010 13H 
BXT4 000020 llH 737 
BITS • 000040 3331 474 771 
BIT6 • 000100 3331 569 
BIT7 • 000200 3311 
BlTa • 000400 33H 
BIT9 • 001000 )331 
SPEAK" 104407 3331 430 431 446 447 479 480 509 510 557 558 
BRI 000012R 2881 605 
BR2 00001lR 2891 
STOOl • 104421 llU 386 )97 839 
CCH B00266R 3641 562· 567 583 5870 50B 590 666- 66B 673 691 704 731· 
COATM. 104412 llH 
CHANN 003402~ 704 948 859 869 BS2 989 902 949# 
CLSTCH 000224P 333# 590 668 
CONFIG 00~056P 308 # 
CONY 0022C0P 7591 783 
CSRA 000100R 3\9# 451> 492- 519. 54!. 832_ 
CAC 000240P l441 61S 641 
OATCU. 104411 333# 
DATERS_ 104404 333# 
DECIM 002600P 3SG 390 391 392 397 401 402 403 835. e39 B42 B43 844 

8SH 
OVIDI 000014P 2901 739 

;I 
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EDGE 000254P 3591 615- 779 
EENDP 002052P 665 669 7341 
ENDIU' 104413 33H 746 
[NDP ~01570P 649 656. 813 
ENOS " 104410 3331 457 502 
E~COM 002506R 627 650 799 832. 
E~RTYP 000106P 3231 
EXIT! • 104400 333# 514 53B 571 677 774 
FRED 00~252P 3581 620 623 643 646 754· 755' 756 786- 789 791 
GETPAG" 104415 llH 
GWaUFS" 104414 333# 

" 
HROCNT 000044R 3031 ' // 
HRDERS" 104405 333# 455 495 522 544 630 653 727 802 
HRDPAI'!I 0000S0R 3051 B10> 
ICONT •• eel6? 3001 

\> reOUNT 000040R 30\1 
IONUM 000122P 330# 
INIT 0000J0P 2971 
INTl'LG 000250R 357# 441" 449 462' 
INTR 000120P 329# 
LOGI 000446R 4221 
LOG2 000452~ 4291 
LOGl 00~476P 433 4411 
LOG4 000604P 450 4701 
LOGS 000730R 471 490 50el 
LOG6 001022P 518 5361 
LOG7 001!02R 540 5561 
LOOP 000420R 4071 744 
LOOPI 000274R 3751 
MAP22" 104416 33]1 
MODNAM 000000R 2841 
MOOS? 000224P 298 331* 
MSGHS • 104403 333# 632 555 729 806 809 
MSGSS • 104402 333# 
MBGG - 104401 3331 
MBG! 002606R 632 8561 
MBGII 002552R 806 8761 
MBGla 002672P 729 885# 
MBGI] 002716R 809 8961 
MSG5 002630P 655 866# 
NCCH 000264P 3631 381' 606. 610 613 636 660' 661 745' 848 
NEWS 001372P 716- 720 893 94H 
NLSTCH 000230P 3371 588 661 
NULL · 00~000 3lH 455 495 522 544 630 653 721 802 
OFFALL ~0n26R !l6# 698 
OLOS 003362R 70S- 7\2 891 945# 
OPEN · 000000 295 291 292 29) 294 ] I! 312 313 314 liS 316 J\7 318 

320 322 324 325 327 32B 329 3331 
orDAI _ 104420 l3]# 704 712 720 US 
PASCH! 0000HR 299' 
PIRGS • 000004 3331 528 549 599 680 777 
POPSP s 005726 llH 
POPSP2o 022626 3331 
PRTY • 000000 1311 
PRTY0 • 000000 299 )3l1 
PRTY! • 000040 3331 
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PRTl2 • 000100 3331 
PRTYl • 000140 3331 
PRTH • 00a~00 13H 
PRTH .. 000240 3331 
PRTY6 • 000U0 288 333# 
PRTY7 • 00U40 3331 
PS • 177776 3331 
psw • 177776 13U 
PUSH • 005746 3331 
PUSH2 • 024646 3331 
PI 002736P 859 869 
PI0 003065R 956 966 
PUU 001110R 414_ 929~ 
PI3 0031 UP 879 999 
PIS 00l127R 980 887 
pa 002744R 857 867 
P3 002756R 890 907# 
P4 ea2775R 860 899 
P5 0e30~3P 870 878 
P6 003011P 861 871 
P7 003023P 390. 391. 
PO 1le3035R 401- 402. 
P9 003047P 892 922, 
RANDY 002416P 767 816# 
RANO$ • 104417 133i 
RANNUM 000054P 3071 
RECSAM 003162P 595. 615 
RESTPT 0002HR 326 1721 
REST0 001~70P 592 6021 
PES! 000056R 3091 
REsa 000060P JUI 
RNA 0025MR 769. 770 
RNS 002502R 916 8190 
RNC 002504P 9!1 820 
RSTRT 000112R 3261 
SAP B02U9R 619 622 
SBADp 000102R lUI 
sorCNT 000042R 3021 
SOFER'" 104406 l3H 
sorPAS 000046R 304# 
sPOINT 000032R 299# 
spsn • 000040 II 331 
SRI 000016p 2911 432 
SRa 000020F 2921 
SR) 000022P 2931 
8M 000024P 29U 
START 000274P 297 373# 
STAT 000026P 296! 934 
GVRe 000062P 3111 
GVRI 000064P 3121 
SVR2 000066P 3131 
aVR3 000070R 3141 
SVR4 000072P 3151 
SVPS 000074R 3161 
SVR6 000076P 3171 
BYSCNT 000052P ]061 
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TEMP 000270P 3651 375* 
TMP 000256R 360. 561* 
TRPOFD. 000022 33H 
VALUE 0031l5R 942_ 843. 
VECTAO 0002np 3661 390. 
VECTOR 000010R 2871 380 
WAINT 002262R 604 7751 
WASADR 000104R 321# 
WOYR 000116R 3291 
WOTO 000114R 3271 
WHO 000246R 356. 61h 
WRPERR 002342R 790 792 
XFLAG 000005R 2851 

• 00l412R BSH 9421 

8 ABS, 000000 000 
003412 001 

ERRORS DETECTED I 0 
DEFAULT GLOSAL5 GENERATED I 

XMNAA0,XMNAA0/S0L/CRF,SYM.DOXCOM,XMNAA0 
RUN-TIME I 2 2 ,3 SECONDS 
RUN-TIME RATIO I 147/5026,8 
CORE USEDI 7K 113 PAGESl 
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977 896 897 9041 
876 985 996 9a. 
930. 
900 9331 
991 889 901 9051 

910. 
912# 
91H 
392. B63 9171 
403· 873 9191 

694 708 724· 943* 
748 

816" 9! 7* 818" 819 922 8261 
820. 821" 823 827# 
922· 823· 924· 8291 

642 645 7521 

470 656 664 734 761 
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407 736* 737 739 
568. 569* 570 610. 611- 612. 617 638* 640 

9444 862 B72 936. 
442' 512* 536* 563" 603 672· 743· 

6J9. 804 
799# 

9431 9451 94H 9491 


