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1. ABSTRACT 

ARA IS AI IOMOD THAT EXERCISES TUE ARll. IT WILL ROM IN ONE 
OF TWO COMPLETELY IWDEPENDENT MO ES. 

A.) ,IT HOOT A G5036 WRAPAROUND TEST MODULE CONNECTED o THE ARII. 
B.) WITH A G5036 WRAP'ROUID TEST MODULE COIRECTED 

TO THE ARll. 
=IOIE= 

IF 1 scoaR CABLE IS USED 
THE BERG AT THE ARII END SHOULD 
BE CONNECTED A TO A; AND THE BERG AT THE G5036 
END SHOULD BE COIRECTED A TO VV. 

TIfE PROGRAM AUTOMATICALLY ENTERS THE APPROPRItTE "'ODE BY 
TESTING FOR TRE PRESENCE OF A IRAPAROUWO '"'ODD E AT RUN TIME. 

2. R€QUIREMENTS 

IUROWARE: ARll 
STORAGE:: ARA REQUIRES: 

1. OECI"'AL WORDSi 1125 
2. OCTAL WORDS: u21 5 
3. OCTAL BYTES: 4312 

3. PASS DEFINITION 

IN WRAPAROUND MODEL ORE PASS OF THE ARA MODULE CONSISTS 
OF SEQUENCING THROuGH 8 COMBINATIONS OF RMS AND PEAl{ NOISE 
CALCULATIONS ONE TIME FOR A ~OTAL OF 81,920. CONVERSIONS. 
IN NON-WR~P~ROOND MODE~ ONE PASS CONSISTS O[ DISPLAYING EACH OF 
THE 16 A/D CHANNELS SEwUENTIALLY FOR A TOTA OF 102,400 CONVERSIONS. 

4. EXECUTION TIME 

ONE PASS OF ARA RUNNING ALONE TAKES APPROXIMATELY 1 MIMUTE. 
S. CONFIGURATION REQUIREMENTS 

DF-FAULT PARAMETERS: 
DVA: 1, VCT: 1, 8Ql~ 6, BR2: 4 
REQUIRED PARANETERS: 

~ 

SEQ 0002 
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ADDRESS AND VECTOR MUST BE SPECIFIED AT CONFIGURATION OR RUN TIME. 

~ 
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6. DEVICE/OPTION SETUP 

TO RUq IN NON-WRAPAROUND MODE, DO BOT CONNECT THE G5036 
WRAPAROUND MODULE SO THAT T~E EXERCISER WILL NOT SENSE ITS 
PRESENCE AND WILL ENTER THE NON-WRAPAROUND MODE CORRECTLY. 
TO RUM IN TRE WRAPAROUND MODEL INSURE THAT THE G5036 
WRAPAROUND MODULE IS CONNECTED PROPERLY TO THE ARt1 AND 
IS OPERATING CORRECTLY BY RUNNING THE STARD ALONE WRAPAROUND 
DIAGNOSTIC. THIS WILL INSURE TRAT THE EXERCISER WILL BE ABLE 
TO SENSE THE PRESENCE OF THE G5036 AND AUTOMATICALLY 
ENTER TRE WRAPAROUND MODE. 

1. MODULE OPERATION 

AT THE BEGINNING OF THE DEC-X RURL ARA WILL PRINTOUT ONE DOUBLE 
LINE MESSAGE TO INDICATE WHETHER IT IS RUNNING IN WRAPAROUND MODE 
OR lION-WRAPAROUND MODE. THIS TYPEOUT IS NOT AN ERROR. 
IN NON-WRAPAROUND MODE, ARA DOES NOT MAKE ANY ERROR CRECKS ITSELF. 
PROPER OPERATION IS ASCERTAINED BY VISUAL EXAMINTAIOH OF THE 
DISPLAY AND THROUGH THE MONITOR-S ERROR REPORTING CAPABILITY. 
DATA IS ACQUIRED AND DISPLAYED FROM EACH OF THE 16 AID CHANNELS 
SEQUENTIALLY WITH THE CRANNEL NUMBER DISPLAYED IN THE CENTER BOTTOM. 
IN WRAPAROUND MODE~ NOISE CALCULATIONS ARE MADE FROM STATISTICAL 
ANALYSIS OF LARGE .UMBERS OF SAMPLES AND COMPARED TO LIMITS 
IN THE FOLLOWING SEQUENCE: 
A. AID RMS NOISE USING FINE X WRAPAROUND DAC. 
B. AID RNS NOISE USING FINE Y WRAPAROUND DAC. 
C. Y DAC RNS NOISE. 
D. X DAC RMS NOISE. 
E. A/D PEAK NOISF USING FINE X WRAPAROUND DAC. 
F. A/D PEA~ NOTSE USING FINE Y WRAPAROUND DAC. 
G. Y DAC PRAX NOISE. 
H. X DAC PEAK NOISE. 
I. END PASS. 

8. OPERATION OPTIONS 

LOCATIONS ARMtIN, DRMLIM APKLIM AND DPKLIM CAN BE 
MODIFIED TO CRANGE THE M{XIMUM ALLOWAnLE NOISE LIMITS. 
IF THE ACTUAL R~S AND PEAK NOISE FIGURES FOR THE ARt! RUNNING 
IN A SYSTEM ENVIRONMENT ARE DESIRED, THESE 4 LOCATIONS MAY BE 
CRANGED TO 000000 IN WHICR CASE ALL NOISE CALCULATIONS WILL 8E 
TVPED DOT. 

SEQ 0004 
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9. NON-STANDARD PRINTOUTS 

A. A NON-ERROR MESSAGE AT THR BEGINNING OF 
TUE DF.C-X RUN WILL 8E PRINTED: 

ARII RONNING IN WRAPAROUND/NON-WRAPAROUND MODE 
8. IF ARA FI~DS EXCESSIVE ANALOG NOISE, IT REPORTS IT IN A MSGN 
CALL: 

(EXAMPLE) 
A/D PEAK NOISE = 2.57 LSB (LIMIT = 2.00 LSB) 

FOLLOWED BY AN ERRORN CALL WHICH PRINTS OUT 6 LOCATIONS CONTAINING 
POWER SUPPLY VOLTAGE INFORMATION: 

AVP14V SPP14V AVN14Y SPN14V AYP5HQ SPP5HQ 
DEFINED AS FOLLOWS: 

AVP14V (AVERAGE VOLTAGE LEVEL ON +14V H.Q. SUPPLY) ------
THE AVERAGE OF 512 CONVERSIONS TAKEN ON CH.f3 (+2.5V) 
SCALED DOWN FROM THE +14 VOLT SUPPLY. 

IF THE OCTAL NUMBER IN THIS COLUMN IS LESS THAN 1704 
THEN THF +14 VOLT SUPPLY IS TOO LOW FOR NORMAL OPERAfION. 
VOLTAGE OCTAL PRINTOUT 
>+13.9 001171 

13.75 001772 
1~:~5 881i~~ 
13.0 001131 
12.75 881725 12.5 714 
12.25 001704 (LOWER LIMIT FOR NORMAL OPERATION) 

SPP14V (COUNT SPREAD O~ +14 VOLT H.Q. SUPPLY) 
TKE DIF~EQENCR BETWEEN THR HICHRST AND LOWEST 
CONVERSION OF 512 TAKEN ON eH.i] (+2.5V) SCALED DOWN +14'. 

[F THE OCTAL NU~BER PRINTED IN THIS COLUMN IS GREATER 
TKAN 000010~ TURN THE +14 VOLT SUPPLY IS CONSIDERED TOO 
NOISY FOR AcCURATE ANALOG OPERATION. 

OCfAL PRINTOUT 
000000-000004 
>000010 

PEA~ TO PEA~ NOISE 
<100 MILLIVOLTS NOISE 
>200 MILLIVOLTS NOISE 

(TYPICAL LEVEL) 
(EXCESSIVELY NOISY) 

$ • 

SEQ 0005 
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~VN14V (AVERAGE VOLTAGE ON THE -14 VOLT R.Q. SUPPLY) 

THE AVERAGE OF 512 CONVERSIONS TAKEN ON CR.'4 (-2.5V) 
SCALED DOWN FROM TaE -14V. SUPPLY 

AN OCTAL PRINTOUT IN THIS COLUMN OF GREATER TRAN 
000053 INDICATES THE -14 VOLT SOPPLV IS LOW. 

VOLTAGE OCTAL PRINTOUT 
<-13.9 000000 

13.75 000006 
13.5 000017 

1~:~5 8888~1 
12.75 000053 (LOWER LI~IT) 
12.5 000064 

SPNI4' (COONT SPREAD ON -14 'OLI SUPPLY) 
THE DIFFERENCE BETWEEN THE HIGHFST AND LOWESt CONVERSION 
OF 512 TA~EN ON CR.ff4 {-2.5'} SCALED DOWN -14V_ 

IF TRE OCTAL PRINTOUT IN THIS COLUMN IS GREATER THAN 
000010, THEN THE -14 VOLTS IS Tno NOISY FOR ACCURATE 
ANALOG OPERATION. 

OCTAL PRINTOUT PEAK TO PEAK NOISE 
088880-000004 <188 MILLIVOLTS NOISE (TYPICAL} > 10 >2 MILLIVOLTS NOISE (EXCF,SSIVE NOISE) 

AVP5HQ (AVERAGE VOLTAG~ LEVEL ON +5V H.Q.) ------
THE AVERAGE O~ 512 CONVERSIONS TA~EN ON CH.'17 {+4V} 
SCALED DOWN FQO~ THE +5 H.Q. VOLTAGE. 

AN OCTAL PRINTOUT OF LESS THAN 001321 OR GREATER 
THAN 001524 IN THIS COLUMN INDICATES THE +5RQ IS OUTSIDE 
OF ITS NORM~L OPERATING RANGE. 
VIJLTAGE 
5.2 
5.1 
5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
4.4 

OCTAL PRINTOUT 
001524 (UPPER LIMIT) 
001504 

8°1464 
01443 
01423 

001402 
001362 
001341 
001321 (LOWER LIMIT) 

SEQ 0006 
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SPP5HQ (COUNT SPREAD OR +5' R.Q.) 
TRE DIFFERENCE BETWEEN THE RIGHEST AND LOWST CONVERSION 
OF 512 TA~EN ON CR •• 17 (+4V) SCALED DOWN +58Q. 

AN OCTAL PRINTOUT IN THIS COLUMN OF GREATER THAN 000030 
IS REGARDED AS NOIS'e. AND 000040 (200 MILLIVOLTS NOISE) 
IS HIGHLY QUESTIONAB E. 

C. A MSG STATING ·WRAPAROUND ERROa r FOLLOW~D BY A DROPPED MESSAGE 
INDICATES ,qAT ARA DID SENSE A WRAPAROUND MODULE BUT THAT 
THROUGH A MALFUNCTION OR MALADJUSTMENTL ALL -ZEROES· 
OR ALL ·ONES· WAS Rp.rURNED BY THE SUCC~SSIVE 
APPROXIMATION ROUTINE. RUN THE STAND ALONE WRAPAROUND 
DIAGNOSTIC TO DETERMINE WRY THE AID VALUE WAS OUT OF 
THE RANGE OF THE DAC. 

• 

SEQ 0001 
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888888: 

~~~gg%: 051101 041101 

888R8~: 008R8~ 
ODD/itO' 00 001 

888m: 188 
000014' 000001 
OOOO~6" ~~ORRO 
888M: 0080il8 
000024' 000000 

gR8R~g: Aa80~Qs. 
oooon' 00 224" 
888m: 88R88Y 
000040' 000000 
ogggj~: RRRSRR 
800046 0 000000 

8888~~; 88888R 
OORO~4' 000000 

8SoRU: 000000 
000060' 000000 

888m: 888888 
8888~g: 08°g0g8°8 
oooon' 0 0 

mUi~mm 
000102' 000000 ogi104 • ° 10i' 000000 DO 10 ' 
00 10 • ooogso 

888m: g88~2~' 
888m: 888088 
000120' 000000 
DOOm" 383m 

040 
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: ~h~tT 0 
.LIST 
.KUDa 

R 1. 

~ 
~*.************k****** 

~~~~~t********************.** •• ***.*********~*************************a* 

SEQ oooa 

SEQ 0009 



m 000224' 
000224' 016100 

W mm=mm " 3~ 
lig 888 2H: mw ~ ! OOO~%r SbO~ ~ ~13 880~ " ~ 20 3 4 o 60' 01 067 m 888m: gbm~ 

000212" 5120 us 0gOn: mm 
150 g 8 8 " 010 

35~ 
1~ 000306" 

354 
355 

888m: mm· 35~ no 
359 000316' 116767 

T 888m: mm n 194 
mm· J65 000140' 

3g9 000346 • 

368 000350' U6161 m 888m: mi 
311 
17~ 
jh 000372 " mm, 375 000400' 
lH mm: um~ hs m 000416" 6761 

381 
382 

m mm: bRim, 
m 000434' 116161 
387 000442' 116161 
388 000450' 116167 

MODULF. 

1 "11556 
003236 

003232 

003226 

003222 

003216 

003212 

003106 

003202 

000000' 004302" 

003174 002550 mm mm 
000000' 004306' 

mm 88n° 
00 ~ ~ 

000000 ' 004304" 

881m 8g~m 
00 417 

000000' 004310' 

003056 002410 
003051 002464 
003044 002451 

000200 111334 
003348 ~11324 
08°00' 03410" 
800H~ 02664 
oohn' 
~~0676' b"366 oo8m og~gn 
mm· 
mm" 

000000' 000144' 

000020 002532 
002526 
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START: 
RF.STRT: NOV ;SETUP REGISTER ADDRESSES 

LININ' 

~~¥ 
~OY 
TST m 
~OV 
TST 
~OV m 
TST 
~OV 
N~I 

;**-********************;~~;;;:;*;::~i;*;~*;;~~i*::~********** 

STODS, BEGtN, ARHLIM,DECI'f 
;STORE n DECTM 

A~;;****~~~i~:i:;;**********************·*·***********~******* 

MOVO DF.CIM+3,Pl+~ 

~gX~****2~£I~ti,~lti****************.***************** * ••• **** 
;CONVERT APKLIM TO ASCII AND 
; STORE At DECIM 

BTOO$,BEGIN,APKLIM,DECI'f 

; ***** ***** *********** ****_***$*<&:******* It**** ** ** **********. *. 
Hon DECII4+~,P8 
~OV9 DECIM+4,P8+2 
~~!~****~~~!~!*~~!:l**********************************ft****.** 

~~~M~~RITOH~~I= TO ASCII AND 
BTODS,OEGIN,DRMLIM,DECIM 
;************************************************.************ 

~glR 8~~l=!~~~~+1 
~~!~****~~;!~!!'~~tl****************** •• ********************** 
, ;CONVERT DPKLIM TO Ascn AND 

; STORE At DECTN 
BTOO$,BEGIN,DPKLIM,DECIM 
-***********************************************************.* 
MOVR DECIM+2,PIO 
MOVR DECIM+3.PIO+2 
HOVR DECTM+4,PIO+3 
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SENSE' 

SAUT, 

NOWRAP: 

;SET VECTOR AND PSW FOR DSP. INTERRnPT 

:1~go I:~~g~U~~g'I~~~ATIOU 
,iSCII MESSAGE CALL VITR COMMON READER 
;SET INTERRDPT ENABLE 
;INIT TO LEYT SIDE 
;INIT POINTER TO CHARACTER GENERATOR 
S~~;~N~~~~Ag~ raiDE;D~ABSINTERR"PT ENABLE 
;INTERRUPT ENABLE AND IOSEC. RATE 
;USF RO TO SET UP VECTORS 
;AID VECTOR 

;CLOCK VECTOR 
; STATUS 

;DISPLAY VECTOR 
;STATUS 
~:fi~~F.~OO~I~&~~~sY~~~O~HANNEL 
;SET INTERVAL 
;START CLOC~ RUNNING 

SEQ 0010 

SEQ 0011 

HeIMT: ,START A~F.~}6 ~gN;~~~1g~· MODULE WAIT FOR I~TERRUPT. 

NAl~T: ;LOAD Y 
NO INT: 

IS: 

, 
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SEQ 0012 

m nuwmm mm, CRNIlII: ~~ !a~l:'B~Blg lt81B i AND INTEHS6'Y 
W NDINT2: 

EUTS,BE IN ' ;EXIT TO II NITOR. ~ODULE WAIT FOR IliURRUPT. 

T ~rRQs:8iGrN:is----------j-QOEUE-UP-To-coNTiRu~AT-is-i"D-RTi-----H 001006' 000004 000000' 001014' 

M mgu: 88t~&~ IS' 6 ---------------------------------------------------------------
B~~ ~aNIlN sfiBR=~HT¥~028~ &82~ 004000 002444 Gli ~=!Ilt'@AOSR S~H11~3 O~ U8,ATER? m Ilillii 1I!l~ mm: "8, tD 0,R4 ;SE~ UP 10 DISPLAY TEN 
" 1 .~R~ ;~O P COURTEH 

l~' 0g 83~" 01}! 1 mm, CHTEN' 
NOV NOt T i@RO ; RANGE VEcr RAGAIN 

8 5F f3 40~ =g~ m:~BYm s~8~8 ~ AND INTENSIFY 
l~S 001060 " RDIlIT3: EXITS, BE IN ;EXIT TO MOllITOR. NODULF. WAIT FOR INTERRUPT. 

Uf 001060' 000004 000000' 001066" ~----------------------------------------------------------------IROS,BRGIN,lS ; QUEUE UP TO CONTINUP. AT IS AND RTI 

al2 OOr66 " 0053Z5 IS: bec-----RS--------------;COONT-THRODGR-LOOP----------------------
d 88 m: mh~ mur CIlKlIIT: ~2f IUg'IT'~RO 1~~~r8'5I~lrpl~¥0'~8rOR 
ll~ x AC ;BAC T IDF. F SCREEN nun: gglln R!~ t~ME ~~8ul'0~fi~nEiRAME IF NOT DONE WITH CHANNEL 

HI 
mm 002356 A 0 I °6~ADSR ;SELECT NEXT CHANNEL 

II 11:!1 181 i~~ t9~3'¥;R2 j~~6E~T~Tt33~R 3 BITS OF cu •• 
47 8Hj~: 08618 ASR R~ 
H ~~Il ~: oIls ASR 

il,R3 m ~ ~H:I ~ ~~ OV 415 
00 3· 8 0 

ASH m ",.1- .llfl 
ASR ;R2 = CH.! x 8 ADD R2 R3 ;R = CR. X 40 

4i~ ~~ p~' 86 0 mm' 000100 ADD ,ciRGEN{R~ ;C~nE pel I~R TO CORRESPONDING CHARACTER 

i ~ o ~a: ~suh Ii=i ~D~~,,I 0 ; ~ CHARNELS? 
000000' EN ITS,DEGtn ;00 HE 'I' CUAU,EL i~ N03 DDIIE ;SIGNAL EN ITF ATI N. m 88tm: 888m CLCIIT: 200 ~~e~~JD'N¥~A~\LTESr END DF PASS 

FRIICNT: 110. ;FRAHES PER CHANNEL 
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SEQ 0013 

°gl~r' °r~o 000657 AURMS1: 
8 g: 8 r 7 00~t40 002234 
001 42' 0 l6~ SSo H 
8m!i: mm 888m 
8m6~: MW5 003004 
m~~~: smf1 003010 
001274" 0047M 001100 
001300" 104403 000000" 003250' 
001306" 012767 000031 176512 
001314' 104405 000000' 003440' 

0013j2' 01~700 000657 
DOli 6' 01 1J7 00354g 002136 

SSb.3: 8¥r6~ mU4 
881m: SA m mm 00 352' 767 
00W6 " 161T mm SS 6~: g\~~ l 
001~10' 0 41; 001002 001 n- 00476 

001376" 104403 000000' 003264' 
001404" 012767 000031 176474 
001412" 104405 000000' 003440" 
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538 
539 

I!~ ~~t!t~~ ~tl!!} ~~ii3~ 
~~, 001444" 004167 0005~0 
~~~ ~~ll~~: ~Il~~~ gg8~~~ 
Iii ~~lj!j~ ~J}~~j 88~~Y~ 
~5~ 001476" 004767 000676 

~~~ 001502" 104403 000000" 003300" 
555 
~~i 001510' 012767 000032 176370 

559 001516" 104405 000000" 003440" 

~60 
51t 
~64 
5g~ 
567 m m 
573 
57~ 
N6 
577 

R8l~~4: 813'00 
50t5:tg" 012m 
001544 " 8 6701 00 550" 4767 
~slm: 8!~m 
OOt562" 0~4767 
001566" 161105 
88t57S" 166705 
001~ZO: 8mg 
001602" 004167 

~lU 001606" 104403 
~§O 001614" 012767 
58! 001622" 104405 
581 
584 

001630" 0l21~O 
881W: 8 U 7 
001646" 00416. 
001652" oUl05 

88U&F 8!h~~ 00166 " 1 U 5 88lm= nsm 
m~~~: %mH 
001704" 104403 

001712" 012767 

001720 " 104405 

001'~6" Siroo 
00 i 2" 1" 
83hU: 8A41&~ 
88lm: oHm 
gOp56" b34767 
OR1m: 1H05 
001110" 0~3lU 881m: 84M 

002002" 104403 

002010" 012767 
002016" 104405 

18iU7 831m nog 
00 414 
888m 
mm 
000512 

000000" 003314" 

000032 176264 
000000" 003440' 

000715 

88l~~2 001630 

00 3 6 

888m 
mm 
000414 

000000" 003330" 

000031 116166 

000000' 003440" 

mm 001532 mm 
000003 
000256 

002310 
002312 

000376 

000000" 003344" 

000031 176070 

000000' 003440" 
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;CALCULATE v nAe 
YRMS: 

;CALCULATE X 

HOV 
NOV 
HOY 
MOV 
JSR 

OAC RMS "OISE USING COARSE X, FINE Y WRAPAROUND DACS. 

XR~5: 

~BV 
JSR 
SUB 
SUB 
CNP 
8U 
JSR 

i43lS,RO JRO = 84'l3\ OF 512 COHYERSIONS 
21050 'fAOSH ,CH.15, C K. ST. .0 INTERROPT ENABLE 

< XOAC ,SET X DAC AT MID-RANGE 
DACi " IR1 = SA. DAC 

PCrS R IGEr DAC VALUR THAT PRODUCES 16184 SPLIT 
'§t~~~o ~ia'~ ~~!i,~08PD~'l CONVERSIOKS 
'CtSA. ;GET DtC VALUE THIT PRODUCES 84~16 SPLIT 
~:MtR~5 i~~8TRA~?DO&~O~RI ~,~ =gl~~) x 
R5LD~MLIM 1< OR = Ole RHS NOISE LIMIT? 
ADY~l ;BRANCH IF NO ERROR 
PC,ERCON IGET ERROR DATA 

NSCN$,BECIU,MSG4 IASCII MESSACE CALL WITA COMMON HEADER 

~QI** •• *tl~,~~§tlt •• * ••• t2'l.'Ql~~.~e~Q~* ••••••••••• * ••••••••••• 
I~V~~i,~~zl!,Y2~I~ •••••• '~;V't.~~~.~~1~~.~!~§§2~~.~1~1Z ••••••••• 
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;CALCOLATE AID PEA~ HOISE USING FINE X WRAPAROUND DAC. 

AOPKl : NOV 

US3 
JSR 
NOV m 
SUB 
MOV 
CMP 
BLE 
JSR 
MSCNS,BEG IN,MSG5 

HOV i31 ERRTYP •• ,D NOISE ERROR 
~**********'*******************************.********** ********** 
;~V~~~'V~§I~'12~1~ ••• * •• l~'R.~§ti.~~I~§.~~~§§R§2.~I~II •••••••••• 

,CALCULATE AID 

~OY 
NOV 

AOP~2: 

PEAK NOISE USING FINE Y WRAPAROUND OlC. 

J509.,RO ,DEFINE SPLIT 
3540.~ADSR ;CR.,7, CLK. ST. AND INTERRUPT ENABLE m 

MOY 
MOY 
JSR 
SUR 
MOV 
C"P 
RLE 
JSR 

DIC R1 ;Rl = ADDRESS OF SAR DAC 
pc{slR ICET DAC VALUE THAT PRODUCES SPLIT JR R5 ,R5 = LEFT 80UNDARY 
3,~0 ;CRANGE SPLIT TO RIGBT ROUNDARY 
~{S:~ 1:~O=CfTDD~~A~A~gEpEAK NO Sf 

~5,ip~y ~SAVE r&R DAC HOISE CALculATIONS 
V~t1~KLIM ;~R~~CH i~DN&Et~R32ISE tl~IT7 
PC,ERCO~ ICET ERROR DATA 

;ASCII MESSAGE CALL WITH COMMON READER 

SEQ 0014 

SEQ 0015 



::::8g~~{rl1 sI~~~T~~~RfI~I~ MOOULF. 
~n 
In 
in g39 
:U g44 
64g il7 
6i~ 
6 ? 
i§~ 

54 m 
657 
658 

U3 
~d 
Iii 
668 ng 
ni m m m 

oo~m: gl~1~~ 00017g 
&8 ow 1 7 1 gStA3 88lm 
88~044' 016701 00 4g4 mm=mm 0001 4 

000003 
882m; fg41g~ 000152 

8&~01F 861~o~ 88~m 
o ~~or fig1h 
~o 10 " 004 000272 

002106" 104403 000000' 003360" 

002114" 012161 000032 115164 

002122" 104405 000000" 003440" 

~g2m: mm 000175 
002540 mm OO~H2" 011'77 mm 381~~: SA lO~ 

m t 81 ~b 000003 G021 ~" iOi 67 000046 smH: ~~;U mm oO~282. l ~13 
00 206" 0041 1 000166 

002212" 104403 000000' 003314" 

002220' 012761 000032 175660 

002226" 104405 000000' 003440" 

mm: 104413 000000 " 

002240" 012102 001000 
002~W Doml OO~ 46" 03 
00 50" 0 5903 
002 52' op 04 001000 

80~2g6: 81H!:J g8m~ 08 h2" °852 7 
001210 

00227 " 1 '.4 0 080000" 
002300" 

002300 • 000004 000000" 002306' 

002352" 7 001114 mm: mm: 1mm 
~ 888888= 003432" 

I1ACVll 101(1052) 12-0C'I'-78 16:17 PAGE 17 
SEQ 0016 

ICALCIJUTE , OAe PEAK NOISE USING COARSF T, FINE K WRAPAROUND OAes. 

YPE4K: MOV r09. RO ).6\ SPLIT 
IIOV ms~,~m ;CH.#6, CLK. UD INTERROPT ENABLE 
MOY ;SET v OAe F -RAUCE 
MOY 

p~~~ii 
; HI = ADORES AU OAC 

JSH ;cr °tC 'IA~ i PRODUCES SPLIT 
MOV iR = EFT 
MOV !3,~0 ;e ANGE SPL! RIGRT BOONDARY 
JSR C SAR 1m ~tijsV~L T PRODUCES SPLl'i' 
SOB nhR~ ISK 
SUB SSUOTRACT U NOISE 
CliP ~~~1~l(LUI ; ~R~§c11 ¥~c OIS£ LlMl'I'? 
OLE R 
JSR PC,RHeOM $CET ERROR HI' 
MSGN$,aF.GIN, MSG7 IlSCII ~ESSAGF. CALL WITH COMMON HEADER 

i~I.****I}~~§~itt~***~**l~(i*~§~ya****~************************* 
;~2§~~t~§~I~tI2~1~ •••••• tl.~,a.t~~5~~21~§.~~~~~2~g.~1~1r •••••••• 

;CALCIlLATE x OAe PE~K NOISE USING COARSE X. FINE Y WRAPAROUND DACS. 
XPEAI(, ijOV r09. ,RO ~ct~#~~L~lK. ST. AND INTERRUPT ENABLE MOV U48TDSR 140Y DA 0 ~ XDAC ;SET x Dle TO MID-RANCE 

MOlT ~Rl = i~Rv~tijF THAT PRODUCES SPLIT JSR pCr~1R 
~ov Jtflgs i ~E~~L¥~u~gftR~IGRT BOUMDARY MOY 
JSR CiSAR ~ ~tijsV~L ~I~P~gD~~f~ ~&~~~ SUB !~f(fR~~ Sij8 ~~A~~ ~WftlcA ~~iSE LIMIT? C'fP s,nh 1M 
BLe 110 E ;ORANeR IF W LIMIT 
JSR PC,EReOM ;GET ERROR PARAM TERS 

HSGN$,BECIN,HSG8 ;ASel! "ESSiCK CALL WITH COMMON HEADER 

"2! ~~t ~RRIYP ,OlA ERROR h ***** ,** ******** * ******************-****************** 
;~~~~~t~~~I~~t2~I~******,~;~'~*~~!~*~~1~~*~~i~~2~~*~I~II •••••••• 

DOIiE, 
EMOnS,BEGIN j~m~bRE~RA~[ J~~~AI,gN6F PASS 

MACYil 30A(1052) 12-oCT-78 16:11 PAGE 18 
SEQ 001'1 

SAR, 
BIT, 

CONY: 

NAUT, 



ARAB DEC/Xll SVSHIf EURCISFR MODIlLE 
IIRABB.PII 12-0CT-76 11:45 

721 m 
~~~ 7 6 
7 7 

OO~400' 016161 ORI066 115471 
88~~~~: ~IZ~~~ ~~~~gg 1~~1g2 
o024h' (110546 m 

730 
~!~ gg~1~~: hS333~ 000000' 003514" 

m 
735 m m 
740 
141 
7U 
744 
145 
746 
741 m 
750 
Pl 
7~~ 
754 

OO~516" 005~00 

88~~8~: SlMt mm: gl~m 
883m: 83mi 
002632' 104400 
002636" 

002636" 000004 

OO~ 644' 067100 

882m: mm 
88~m: 8°H~f 00~664" o~77li2 
002610' 002002 
002672" 017102 
00~676" o05l04 

88 m= 88h3~ 
OOh04" IAoOOO 

83~:;t08: 80g~8°8° 
0021 2" 060} 
002114' 160 01 
002716' 000 01 

D02120' 066161 
002126" 066161 
00~734" 805567 
88 m: o2flN 
00 754" 005567 mm: sm67 
002174" ~~5~fl 
m882: tof3n 
ROJOIO" 0g0201 
(183m: ~4~m 
003016" 127621 

m 088 
040800 

888m 000652 
0000 00" 

000000' 002644" 

000624 

000616 

mm 
000516 

8888~2 
888m 
000300 

M~CYll 301(1052) 12-0CT-78 16:17 PAGE 19 
SEQ 0018 

;CONVFRT Nors~ RESULTS TO DF.CIHAL AND 
;MEASURE ARll"S POVF.R SUPPLY VOLTAGES ARO CALCOLATE AVE~AGE AND SPREAD 
ERCON: 

BTOD$,BEGIN,DKCTM, 

MACVII 30A(1052} 12-0CT-18 16:11 PAGE 20 

ERin: 

IS: 

2S: 

3S: 

IGENERATE A RANno~ ND~8ER 
RANDY: 

R~A: 
RNB: 
RNC: 

ADD 
ADO 
AOC 
ADO 
ADO 
AOC 
ADO 
ADO mA 
SKI mm 
127623 

;CUF-C~ FOR SMALL NEGATIVE NUMREPS 
IGET ANOT~ER RANDOM N1JMqER 

SEa 0019 

WAIT FOR INTERRUPT. 

6 





m 
903 

m 
906 
907 
~g~ 
no 

~t~ q 3 
9 4 
us 
m na m 
921 
922 m 
925 m nR 
929 
930 m 
934 m 
937 
938 
939 
940 m m 
9~5 
g4¥ 
948 
949 
950 
951 

mm: 8m~8: 
003444' 0034 2-

881m: 88HU: 
881W= o~mr 
003451- hooog 
003460' 000 
8814gF 888888 oD31~6' 080000 oor r 0 ogoo 00 4~ , 000 00 
00 4 4' 000000 
8g~m: 888888 
003502' 0000 0 

00~~86: 388888 
883510' 0 0 0 

8mt1: 88888g 
8m3~; 88A8n 
mm:mm 
mm= mm 
88mF 8°m~ mm= S8fm 
083g~4' 000004 
80i6 ~: 33m3 
OOj636' oor11 
8M~~; 88 88 mm: 88Am 
003612" 001012 oonog: 0g0Sfg 
88fh, 80!002 
08 710 ' 00 02g o 37 6' 0sm 
003734" 0 ° 
oomij: smn 883756' 001016 

004302' 000031 
004304' 000031 
004306" 800318 
004310" oggaAI 

88°8°~ 
88hh 
g8°m 
OOb014 
000000 
88A888 
8gm~ 
803m 
000000 
°8bo 06 

hAm mm 
OOtOO~ gg 81 
og~olo 
80ABU 

883m 
88Am mm 
001005 mm 
000018 
m8bo 
001002 
000000 mm 
001012 
000000 
001002 
ooooog 
88A880 
&&Am 

000762 

888m 
oggm 
800000 

MACYlt 3DA(10521 12-0CT-18 16,17 PAGE 23 
SEa 0022 

VOLTS' mm 
lVN14V 

~max 
s~m~ 

AVP14Y: ~PEH 
SPP14V: OPEN 
AVNt4Y: OPEN SPN 4V, OPEN 
AYP HQ: OPEN 
SPP5HQ, OPEN :m: g~~: 
CUSR, OPEN 
CURR: OPEN 
oPSR: OPEN 
m~i OPEN 

OPEN 
CLKCNT: OPE~ 

lI~m~: ?&f~w ~ARGEN: _WORD 

.IIORD 1004,0,1005,15,1006,0,1010,0,1010,4,1010,10,1010,14,1010,20,1012,0,1014, 

.IIORO 1002,0,1002,4,1006,0,1006,10,1006,20,1012,0,1012,10,1012,20,1016,0,1016, 

."ORO 1002,0,1002,20,1006,0,1006,10,1006,20,1012,0,1012,10,1012,20,1016,4,1016 

"'CVII 30A(1052) 12-0CT-78 16:17 PAGE 24 
SEQ 0023 

.WORD 1002,10,1002,14,1002,20,1006,10,1012,0,1012,4,1012,10,1012,14,1012,20,10 

.WORD 1002,2,1002,12,1002,20,1007,0,1007,12,1010,20,1014,2,1014,11,1016,6,1016 

,WORD 1002,4,1002,10,1002,14,1006,0,1006,10,1006,20,1012,0,1012,10,1012,20,101 

.WORD 1002,20,1005,20.1010,20,1011,0,1012,4,1013,1,1013,20,1014,12,1015,15,101 

ARMX: OPEN 
ARMY' OPEN 
AQU: OPEN 
lPKY: OPEn 

;NOISE LIMITS IN 1/100THS LSR 
ARMLIM: 25. 
DRMLIM, 25. tmmm: 

_END 

;A/O RMS NOISE LIMIT 
;D/A RMS NOISE LIMIT 
;A/D PEAK NOISE LIMIT 
;O/A QEA~ NOISE LI"tT 



~f:~Bg~~{fll SI~!g~T~~~R~f~i~ MDDULg ~~~~~lR~~~~~g~~)TA~lEO:!-~~RRI~~~~OL~ACe 26 SEQ OOH 

1m 1311m m; Hr 696 769 771 773 174 776 915. 
3~5 

UUr it'ii; n~f un 59 
A!lR~Sl 0 2 4R 491 
m~S2 gmm m· IU! 4g,: r* ~i~ 460" m· m· '196· m; 541" 565" 500' 

6lf B' 725 148" 
APKLIII scum g19 99f 
APKX ~ s· 99211 

mln. dmn Ui: ~U m: 9911 

m~ 8smau l~8i 
573 99U 

ASB 

nf AS1AT OO~!;m n 
UII 

7~7i1 n f4V g8~46lR m: ~8~ nm~ 00 1~ R 
083 fiR 751* 90 

AlIAS o olAoR Ihl u~ 33~ m ~o~ in ro m m m m ;38 m BEGIN 0000 OR 
~~ 

~n, 
62 ~46 6~O 691 694 719 31 764 

BIT 80~~46R 105 am = 8 g~ ITI = 0 Q 

1111 nno ~ mm 450 
BI'l'1~ = 01g800 BITU = 0l 00 nil m BIT = f 0000 
m~5 ~ ooggS~ mil am ~ 888m JUt 9tT = gOO040 

1111 
:1 ~ o8m3 
8 = 000400 

KS~ m~i\ m m m 490 
0000 ~R m. 42~ m, 374 383 131 

~: UU~~R U~# 
~~8 

f 8m~i~ 464' 
45b m 

0810M m· t8{t DOUDOR 689* 162" 917* 
r 003510R 350· 9~1iI 

~~~leg~~{lll S~!~~T~~~RrI~~~ MODOLE ~:8~~lR~~~~~2~~)T_llEO:!-~~ERl~~A~oL~AGE 27 SEQ 0025 

ghinc sm~~~ ~3°; 413· 425· 401' 690' 718' 163' 916. 

COllY gorS6R 683. 700 
CSRA B lOOA IU! 714' cum;; io ,,~\ 
DECI!! 003514R 356 IU, 360 m ~65 ~68 ~69 310 374 377 378 379 383 

386 388 34 35 36 923. 

8grm 6a7 
1~~3t o ~OlR J~~. 394* ~17' 9lut 

00 30 R 3 4 550 5 4 98t 

88~lm m# 980. 
002 14R nn 778 =mm *14 

678 

m:m m ~lb 
552 576 598 621 644 668 724!1 

OOOl06R 319. 533' 556· 580· 602" 625' 648' 672" 

A8W~R ~i~# m. 443 457 691 764 

1844U 
j'D 0OO044R 29 

~8in~: 33i 512 535 558 582 604 627 650 674 

00 04gR h 
°88622R ~~61 8001~g~ 2~i 405" 

r03rR m 833 gR ~ao# 000224R 94 332. 
:: r14O~ mi 

407 486 508 531 554 578 600 623 646 670 119 

;; 84aSa 
841j °t~~2: 894 

gUm 7p in ~5l 
0033i 4R 578 B~9i 8m ~fi ~~3 87i 
SS1i'~~ ~~~ 8~ 
003 lOR 40 

U~I 8mm t!~ 000736R 4 0 464 
OOlOO6R 438 441! smm m m 



A.A~ DEC/Xll SYSTP.M EXEoCrSER MODIJLE HACYll 30A(1052) 12-0CT-78 16:17 PAGg 28 
X1RABG.Pll 12-[lCT-7B 11:45 CROSS REFERENCE TA8LE -- USER SYMBOLS SE9 0026 

M'!LL = 000000 ~34# 
UPE~ = 000000 m 288 289 290 

3f 
308 309 310 311 

US 
313 in 3(A m m m ~ 3 m m' m m 3M n 

urOAS = ~or~o iUS PA~C~T = 08 8 jR 433 446 460 694 161 ~bp~~ = 00 726 HI POPSP2= 022626 
PRIME 088702R nu 431 467 

m~o ~ 8 888 
PRTYl = 000040 
PRTY~ = 000100 r 4f 
~m4 ;:: 888 a8 2~~' 334# 
PRTY5 = oooro 334. 
PRTY~ = oo~ ~O j84 334' WV ; ~~ ~ in 
PSW = 171776 

1m PUSR = 0~514g 
PUSR2 = 0 46~ 

m* 841 865 871 PI oo~o gR pogo 1~ R 388* 824f 881 881 
Pll 031 OR ~J1# 889 894 

m 88m~~ un m 895 898 
PH 00 4R 892 896 
~~5 Oo~nu IU! m m Pl 883 6R 853 
P4 88~84~~ un m 84~ m B~~ P5 

8m~~N P6 84a Ih: m: m 861 873 879 885 
Pl 

Jg9: 
851 

p8 0310 R 368* 820 869 815 
P9 003FqR 377* ~w F9* mil 851 863 
um = m41 R Ub 90il 

RlN~U" 000054R 
RgSTRT 0008~4R Uh 335. 

~m 888 g~ 
RNA 003012R 689 76~ 190' 1~~: pl' m. 196 799 802* 
RNo 003014R 190 r* ~9:: 191* 

91 
RRC gm16~ m. lA}; 431" 

198" 80411 
RSUT 0005~~R SAINT 390 
SAR 002240R 498 m 521 524 544 541 568 571 590 593 613 616 636 m. 663 6831 

~~m 8mm 38911 
~gm~= mWR ml 
AqAR DEC/Xli SYSTEM EXERCISER MODOLE 
XARABO.Pll 12-0CT-18 11:45 

HACTll 30A(1052) 12-0CT-18 16:11 PAGE 29 
CROSS REFERENCE TABLE -- I)SER SYMBOLS SEQ 0021 

SOFPAS 000046R 300# 
SPN 14V mm~ ~31i 

904 91U 
SPOT NT 
SPPIU m:m 1~2' m ~m SPP5HQ 

~:SIZ = 888s~gR nil 321 
SR~ 000 OR 
SR3 OOOO~~R ~8911 SQ4 888~ 4~ 2~g' START mt WO 8888m 291# 
SYR1 88gm~ UBI SYR2 309 
S'R3 888m~ m, SVR4 

~m 888m~ 11if SWEFP 000616R q. 42U 480 

mm= 8888W ~3 t 
m~5R mm~ ~~~# 135" 736" 826. m· m· 856 862 868 814 880 886 

~89 4~4 488 

=~m gg~m~ 4~~ 35 M 582 650 614 90a 
6921 

WASADR 00 104R 
3r-mH 888HU JU m: 406" 

W~AP 001166R m 485~ 
WRPERR g8j~m m ml WRPFLG m: m# XDle 00 504R 409" 435· 441" 455· 465· 491 543 566" 589 635 658" 

919# 
XFLAG 88~!~6G g:U XPE1K 656. 
XRMS 88!50~M 551 5641 
YDlC l4 * :~9. 442" 456' 520 542' 561 612 634· 659 920# 
VPEAK 8Mm ~n 54~f YRMS 

004J12R 102 923f 

• ARS. 000000 000 

I' 
004312 001 

ERRORS DETF.CTEO: 0 
OEFAIILT GLOBALS GENERATED: 0 

~&~~;~N~~RrBg/~~L'i~b:gYM=DDXCO~'XARA80 
RUN-TINE RAT~O: 20~5=iJ 
CORE USED: K (1 P GES) 


