
PERFORMANCE TEST EP-DZADL-B-DL-B DEC 1976 

MD-11-DZADL-B copyricht* 1976  FIDDGEL 
 FICHE1OF1 MADEIN USA 



- re eo 

iin Po, 8 PPE een | MBlYi2 2° 665: 2-DEL-7E 16:29 PAGE : 
, oo GB. Fe. » 

REM ] 

IDENTIS ICATION 
nn wen en 

| 
“ PRODUCT CODE: MAINOEC-11-DZADL-E 

PRODUCT NAME: RADLIK PERFORMANCE TEST 

DATE: DECEMBER 1976 

' MAINTAINER: DIAGNOSTIC GROUP 

oO
 PYRIGHT (C) 1976 

IGITAL EQUIPMENT CORPORATION, MAYNARD, MASS. ig) 

THIS SOFTWARE IS FURNISHED UNDER A -ICENSE FOR USE ONLY ON A SINGLE 
COMPUTER SYSTEM AND MAY BE COPIED ONLY WiTH THE INCLUSION OF THE ABCY 
COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, MAY NOT 
BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FCR 
USE ON SUCK SYSTEM AND TO ONE WHO AGREES TO THESE LicENSE TERMS. 
TITLE AND OWNERSHIP CF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC. 

ANE INFORMATION _IN THT DOCUMENT 2 SHB TEC TO_ CHANGE WITHOUT NOTICE 
ANC SHOULD NOT BE CONSTRUED AS f& COMMITMENT BY DIGITAL EQUIPMENT 
CORPORATION. 
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1.0 ABSTRACT 

THIS DIAGNOSTIC HAS TWO STARTING ADDRESSES: ¢20 FOR STANDARD 
TOLERANCES ANG 210 FOR TIGHTER OPTICN TEST AREA TOLERANCES. 

THIS DIAGNOSTIC TESTS THE ADLIK WITH OR WITHOUT A WRAPAROUND 
MODULE (GS036). 

WHEN STARTING THE CUAGNOSTIC, A SEY_OF TESTS IS LISTED AND THIS 
STATEMENT IS PRIN"EC OUT: “TYPE THE LET“ER AND CARRIAGE RETURN 
OF THE DESIRED TEST:”. THE FOLLOWING CHART INDICATES WHICH 
LETTER CORRESPONDS TO WHICH TEST: 

wW: THE ENTIRE WRAPAROUND TEST (REQUIRES GSO36 MODULE) 
A. ANALOG SUBTESTS 
B. NOISE TEST 
C. INTERCHANNEL SETTLING TEST 
O. DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST 

C: CALIBRATION TEST ONLY 

N: NOISE TEST ONLY 

S: INTERCHANNEL SETTLING ONLY 

L: LOGIC SUBTESTS ONLY 

A: AUTO TEST (REQUIRES GSO36 MODULE) 

A. LOGIC SUBTESTS 
B. ANALOG SUBTESTS 
C. NOISE TEST 
D. INTERCHANNEL SETTLING TEST 
E. DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST 

2. REQUIREMENTS 

é.. EQUIPMENT 

POP-11 FAMILY COMPUTER WITH 8K JF MEMORY 
TELETYPE 
AC11K MODULE 
VTSS TERMINAL SUPPORTED FOR GRAPHIC OUTPUT 
65036 WRAPAROUND MCOULE 



e
e
 

e
e
 

e
e
 

e
e
 

DO1 
PPE 1 Oza. -8 MACY.1 27.665. 2-DEL-76 16:29 PAGE 2 

19: 

i 
110 2.2 STORAGE 

tig THIS PROGRAM USES ALL BK OF MEMORY AND IS NOT "CHAINABLE™ SN AN 
ll Gk CPU. THE PROGRAM IS “CHAINABLE” ON 12k OR GREATER. THE 
114 PROGRAM WILL GESTROY “ABSOLUTE LOACER™ ON AN BK CPL, IF “We SF 
15 "A" IS SELECTED. 
116 
hy 
“te 
233 3.C LOADING PROCEDURE 
SB IIE TSI 

iz PROCEDURE FOR LOADING NORMAL BINARY TAPES SHCULD BE FOLLOWES. 

4.2 STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTINGS 

STANDARD POP-11 FORMAT 

SWiS=1 HALT ON ERROR 
SW14=1 LOOP _ON TEST 
SW13=1 INHIBIT ERROR TYPEOUTS 
SWle=1 HALT FOR VT&S DISPLAY 
SWI1=1 INHIBIT ITERATIONS 
SwlO=1 BELL ON ERROR 
SWI =1 LOOP ON ERROR 
SWB =] LOOP ON TEST IN SWR <7:0> 

200 IS THE STARTING ACORESS OF THE DIAGNOSTIC FOR STHNDARD 
TOLERANCES. 204 IS THE RESTART ADDRESS. 210 IS THE STARTING 
SOO RES ce THE DIAGNOSTIC FOR THE OPTION TEST AREA'S TIGHTER 

S.0 OPERATING PROCEDURE 

START THE DIAGNOSTIC AT 20C OR 210. THE PROGRAM HEADING AND THE 
LIST OF TESTS AVAILABLE, Wiel BE PRINTEC JUT FOLLOWED BY A 
MESSAGE “TYPE THE LETTER AND CARRIAGE RE7URS [OR THE OESIREC 
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161 TEST:". THEN TYPE THE LETTER YOU WANT, ACCORDING TC THE T 
ibe LISTED AND HIT CARRIAGE RET Ou OING TC THE TABLE 

URN. 
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TWO CONTROL CHARACTERS, tA AND tC ARE SET ASIDE FOR INTERRUPTING 
& TEST AND TRANSFERRING CONTROL TO EJTHER THE PeetNNEN OF THE 
DIAGNOSTIC (tC) OR TO THE BEGINNING OF THE SPECT TEST WHICH 
WAS IN PROGRESS ('A). DURING THE LOGIC TESTS WHILE A RESE’ IS 
BEING PERFORMED, tC OR tA WILL NOT BE EXECUTED UNTIL AFTER THE 
BESET. HAS BEEN COMPLETEC, THEREFORE HIT 'C OR tA UNTIL IT IS 

UL 

FOR MACHINES WITHOUT A HAROWARE SWITCH REGISTER, LOCATION SWREG 
(176) IS USED AS A SOFTWARE SWITCH REGISTER. TO MODIFY THE 
CONTENTS OF SWREG, TYPE ¢tG. THE PROGRAM RESPONDS WITH THE 
CURRENT CONTENTS OF SWREG AND A SLASH. TYPE THE DESIRED NEW 
CONTENTS OF SWREG FOLLOWED BY A CARRIAGE RETURN. 

IF “W" IS TYPED, THE PROGRAM WILL TYPE “XX ADI1K’S FOUND". WHERE 
Xx JS THE NUMBER OF ADLIK'S IN OCTAL. IF THE NUMBER IS GREATER 
THAN 1, THE TEST WILL B RUN SuCC ESsIvELy ON EACH BD1 4K THE 
PROG RAR TEL RUN THROU HE LOGIC SUBTESTS, THE NOISE TEST ON 9 
EDGES, THE It TERCH@NNEL oer tea TEST ON EDGES, AND THE 
OTEEERENT AL LIN ARITY ANG RELATIVE AceURACY TEST. A GSO36 

MOBULE 1S REQUIRED. THE PROGRAM SUPPORTS ACLIK 
EXPANSION BEYONE 16. CHANNELS, TO RUN THIS TEST ON A GROUP OF 
CHGNNELS OTHER THAN 0-17. LOAD 23.40, OR 6C INTO LOCATION BASECH 
(1336) FOR CHANNE.S 20- iy uO-S?, 60-77. 

IF “C” IS TYPED, "HE PROGRAM WILL RUN THE CALIBRATION TEST AND 
WILL LOOP ON THA? TEST UNTIL THE OPERATOR HALTS IT. IF A CERTAIN 
ADIIK IS TO BE TESTED, ITS STATUS REGISTER ASCRESS MUST BE LOADED 
INTO SBASE (125C). AND ITS VECTOR ACORESS “LST BE LOADED INTC THE 
LOW BYTE. OF §vécT! (1244) (THE HIGH SYTE CONTAINING THE 

IF “N™ IS TrPEC THE PROGRAM WILL RUN THE NOISE TEST TAGGED 
BES GINN" AND WILL 90° 3N THIS T ST ANTE THE OPERATOR HALTS IT. 
IF A CERTAIN ADLIK I$ 70 BE TESTE S*aTLUS REGISTER ADDRESS 
MUST BE LOADED INTC SBASE .1250) Ie I7S VECTOR ADDRESS MUST BE 
LOROED INTO THE LOW BYTE CF $VEZTL (1244) .7HE “ISH BYTE 
FONTAINING THE PRIORITY). 
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IF "S" 1S TYPED, THE PROGRAM WILL RUN THE INTERCHANNEL SETTLING 
TEST TAGGED “BEGINS” AND WILL LOOP ON THIS TEST UNTIL THE 
OPERATOR HALTS IT. AT THE BEGINNING OF THIS “EST, THE OPERATOR 
MUST RESPOND TO THE STATEMENTS ASKING FOR THE “FROM™ CHANNEL AND 
THE "TO" CHANNEL BY TYPING IN THE CHANNEL VALUE IN OCTAL AND 
HITTING CARRIAGE RETURN. IF_A CERTAIN ADIIK IS TO BE TESTED ITS 
STATUS REGISTER ADDRESS MUST BE LOADED INTO SBASE (1259), AND ITS 
VECTOR AODRESS MUST BE .CADED INTO SVECT1 (1244, (THE AIGH BYTE 
CONTAINING THE PRIORITY). 

IF "Aa" IS TYPED, THE PROGRAM WILL EXECUTE THE LOGIC TESTS, ANALOG 
TESTS, NOISE, _SETT.E AND DIFFERENTIAL LINEARITY. ‘AT THE 
BEGINNING OF THE TES” THE PROGRAM WILL TYPE “XX ALLIK'S FOUND”. 
aHERE XX IS THE NUMBER OF ADI1K"S IN OCTAL IF THE NUMBER IS 
GREATER THAN 1, THE TEST WILL BE RUN SUCCESSIVELY ON EACH ADLIK. 
THE PROGRAM SUPPORTS ADIIK EXPANSION BEYOND 16. CHANNELS. 10 
RUN THIS TEST ON A GROUP OF CHANNELS CTHER THAN 0-17, LOAD 29,40, 
OR 60 INTO LOCATION BASECH (1336) FOR CHANNELS 20-37, 40-57; 

IF “L" IS TYPED, THE PROGRAM WILL EXECUTE THE LOGIC TESTS 
FRINTING "END PASS” WHEN IT HAS COMPLETED AN ENTIRE PASS. AT THE 
BEGINNING OF THE TEST THE PROGRAM WILL TYPE “XX ADLI1K’S FOUND”. 
WHERE XX IS THE NUMBER OF ADIIK’S IN OCTAL IF THE NUMBES IS 
GREATER THAN 1, “HE TEST WILL BE RUN SUCCESSIVELY ON EACH ADIIK. 
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6.0 

7.0 

7.1 

7.2 

7.3 

ERRORS 

THIS PROGRAM USES THE DIAGNOSTIC “SYSMAC™ PACKAGE FOR ERROR 
REPORTING AND TYPEOQUT. THE ERROR INFORMATION CONSISTS OF THE 

ERRPC: LOCATION AT WHICH AN ERROR WAS DETECTED. 
STREG: ADDRESS OF THE STATUS REGISTER. 
ADBUFF: ADDRESS OF THE BUFFER 
CHANL : CHANNEL VALUE 
NOMINAL: EXPECTED CORRECT DATA 
TOLERANCE: THE ACCEPTABLE DEVIATION FROM THE NOMINAL 
ACTUAL: ACTUAL DATA 
EXPECTED: EXPECTED CORRECT DATA 

MISCELLANEOUS 

EXECUTION TIME 

EXECUTION TIME FOR EACH OF THE TESTS IS: 

CALIBRATION: 8 CONVERSIONS’S SECONDS @ 110 BAUD 
WRAPAROUND TEST: 17 MINUTES FIRST PASS; 3S MINUTES 

FOR SUCCESSIVE PASSES 
SETTLING TEST: 1 MINUTE 
NOISE TEST: 1 MINUTE 
LOGIC _TEST: 1_ MINUTE 
AUTO TEST: 18 MINUTES FIRST PASS, 36 MINUTES 

FOR SUCCESSIVE PASSES 

STATUS REGISTER AND VECTOR ADDRESSES AND PRIORITY 

WHEN TESTING MORE THAN ONE AD1IK, THE DIFFERENCE IN ADDRESSES IS 
PRESENTLY 40 FOR BUS ADDRESS AND VECTOR ADDRESS. THESE VALUES 
ARE IN VADR (BUS ADDRESS) (1332) AND VVCT (VECTOR ADDRESS) 
(1334). THE FIRST ADLIK’S STATUS REGISTER ADDRESS MUST BE IN 
SBASE (1250). ITS VECTOR ADDRESS MUST BE IN THE LOW BYTE OF 
SvECTI (1244), “AND THE PRIORITY MUST BE IN THE HIGH BYTE OF 

ADI1K PRIORITY 

IF ADIIK IS SET FOR A PRIORITY OTHER THAN 6, THE HIGH BYTE OF 
SVECTI (1244) MUST BE ADJUSTED ACCORDINGLY (THE LOW BYTE 
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29t CONTAINING THE VECTOP ADDRESS). IF MORE THAN ONE ADIIK IS BEING 
287 TESTED, ALL MUST BE SET AT THE SAME PRIORITY.
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8.0 

8.1 

9.0 

9.1 

SWITCH REGISTER 

FeO Renee aRE PTUARE STFC” REGTCSER ANG THE GG FEATURES Pras 
NECESSARY TO LOAD THE BENG Feta LER MP THE SpE USRE: SWITCH 
RESISTER TO ALL ONES (-1). AND HIT START. THE PROGRAM WILL THEN 
RUN WITH THE SOFTWARE SWTICH REGISTER. 

VTSS GRAPHIC OUTPUT 

THE SCREEN DISPLAY MAY BE_HALTED FOR EXAMINATION BYSETTING BIT 
beecur tit THEN JUST HIT CONTINUE °O COMPLETE THE PROGRAM'S 

RESTRICTIONS 

A GSO36 WRAPAROUND MODULE MUST BE PRESENT WHEN RUNNING THE AUTO 
TEST AND THE WRAPAROUND TEST. 

SWITCH ON GSO36 MUST BE IN °0’ POSITION 

LERAEREAERER EERE RE LER AE RARER EERE EERE EEE EREL EEE REEL EE SEES 
THE WRAPAROUND (GS036) MODULE MUST BE CONNECTED AS FOLLOWS: 

AD11K TO BCOBR CONNECTION A-A, VV-VV 
BCOBR TO GSO36 CONNECTION “UPSIDE-DOWN" A-VV, VV-A 

JABHE HEHEHE HEHEHE EHH EHH HEB EB HEHEBHHH HEHE 

PROGRAM DESCRIPTION 

LOGIC TESTS 

THESE i ogre SUBTEST RUN SEQUENTIALLY WITHOUT FURTHER OPERATOR 
INTERVENTION AFTER HE/SHE HAS TYPED IN THE NUMBER OF ADLIK'S TO 
BE TESTED. ITS PURPOSE IS TO CHECK THAT EACH OF THE MUX 118 CAN 
BE LOADED AND PROPERLY READ BACK: THAT INITIALIZE CLEARS THE 
EXTERNAL START ENABLE BIT, THE DONE BIT, THE INTERRUPT ENABLE 
BIT. THE OVERFLOW BIT. THE ERROR FLAG, AND THE A-D START BIT. IT 
ALSO CHECKS THAT THE AvD DONE FLAG SETS AT END OF CONVERSION AND 
CLEARS WHEN THE CONVERTED VALLE IS REAC. IT CHECKS THE INTERRUPT 
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LOGIC AND THE CORRECT SETTING OF THE ERROR FLAG. 
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343 
344 
345 
aug 3.2 CALIBRATION TEST 

348 THIS TEST BEGINS WHEN THE OPERATOR TYPES "C”. IT THEN LOADS THE 
349 CHANNEL FROM THE SWITCH REGISTER BITS O°? AND OES A CONVERSION 

aef RN TE VALE ON THe tere Types A ucRo ete tf SWR BIT 13 IS UP 
252 IT PUTS TH CONVERTED VALUE IN THE DISPLAY REGISTER THE 
353 OPERATOR MAY CHANGE THE CHANNEL AT ANY TIME OLRING THE TEST 
354 HOWEVER THE NEW VALUES FROM THE NEW CHANNEL WILL NOT BE PRINTED 
355 UNTIL THE NEXT LINE OF 8 VALUES IS PRINTED. THE 8 VALUES ON EACH 
356 INE CORRESPOND TO ONLY ONE CHANNEL. 

258 
369 
369 9.3  CIFFERENTIAL LINEARITY 

THIS TEST IS TO DETERMINE IF. A CHANGE IN THE INPUT \OLTAG 
aP6 REERESENTS A oR IERR Rote IN THE Rest TING CONVERTED atnney 
364 VALUE. 
365 
366 
367 
368 9.4 SETTLING TEST 

270 THE PURPOSE OF THIS TEST IS TO CHECK THAT THE TIME NEEDED TO 
nel SETTLE AND CORRECTLY REPORT A NEW INPUT VALUE AFTER SWITCHING 
372 CHANNELS DOES NOT EXCEED THE EXPECTED AMOUNT OF TIME FOR SLUSH A 
373 CHANGE. 
374 
37 
276 
377 9.5 NOISE TEST 

379 THIS TEST MEASURES THE INTERNAL SHORT-TERM REPEATABILITY NCISE 
3e0 WITHIN THE A/D. R"S NOISE EQUALS 1 STANDARD DEVIATION F THE 
381 GAUSSIAN CURVE, PEAK NOISE EQUALS 2.3 STANCARD DEVIATION Or KE 
3e2 GAUSSIAN CURVE. 
382 
384 
385 
aot 9.6 ANALCG TESTS 

388 THESE 11 SUBTESTS CHECK THE CHANNELS ANG THEIR OUTPUT. 
289 8 
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001190 

909011 
900012 
099015 
00209 
177776 

177774 
177772 
177570 
177579 

900090 
OU0001 
099002 
000003 
000004 
090005 
000008 
300037 

020000 
OC0040 
000190 
000140 
000200 
000240 
300300 
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100000 
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-TITLE MAINDEC-11-OZADL-B 
;#COPYRIGHT (C) 1976 
:#DIGITAL EQUIPMENT CORP. 
;#MPYNARD, MASS. 01754 
5% 

:#PROGRAN BY VERA BREUER 

eTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
;*PACKAGE (MAINDEC-11-DZQAC-CO),MAR 21, 1976. 
2% 

-SBTTL BASIC DEFINITIONS 

-#INITIAL ADDRESS OF THE STACK POINTER ### 1100 *## 
Stack= 1100 

::BASIC DEFINITION OF ERROR CALL -EQUIV EMT,ERROR 
EQUIV IOT,SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

- *MISCELLANEOUS DEFINITIONS 
iiT= Il >;CODE FOR HORIZONTAL TAB 
LF= le -:CODE FOR LINE FEED 
CR= 15 ::CODE FOR CARRIAGE RETURN 
CRLF= 290 +: CODE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 PROCESSOR STATUS WORD 
-EQUIV PS, PSW 
STKLMT= 177774 ;;STACK LIMIT REGISTER 
PIRQ= 177772 ::PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 **HAROWARE SWITCH REGISTER 
DDISP= 177570 :HARDWARE DISPLAY REGISTER 

-¥GENERAL PURPOSE REGISTER DEFINITIONS 
RoO= “0 ;;GENERAL REGISTER 
Ri= ral -:GENERAL REGISTER 
RD= “3 ;;GENERAL REGISTER 
R3= “3 GENERAL REGISTER 
R4= “4 ::GENERAL REGISTER 
RS= 45 -:GENERAL REGISTER 
R&= “6 GENERAL REGISTER 
R7= “7 ;;GENERAL REGISTER 
.EQUIV R6,SP >:STACK POINTER 
EQUIV R7,PC : PROGRAM COUNTER 

-#PRIORITY LEVEL DEFINITIONS 
PRo= sO - PRIORITY LEVEL O 
PRI= 40 -:PRIORITY LEVEL 1 
PRe= 100 ::PRIORITY LEVEL 2 
PR3= =«-:140 :PRIORITY LEVEL 3 
PRY= 200 :;PRIORITY LEVEL 4 
PRS= 240 ::PRIORITY LEVEL 5 
PRE= 300 :;PRIORITY LEVEL 6 
PR7= 340 ::PRIORITY LEVEL 7 

-#"SWITCH REGISTER" SWITCH DEFINITIONS 
GwiS= 100000 
Swi4=  4oo0d 
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BITO1,BIT2 
BITOO,BITO 

“CPU” TRAP VECTOR ADDRESSES 

NO1 

BIT DEFINITIONS (81700 TO BITIS) 
100000 
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ERRVES= 4 OUT AND C7HER ERRORS 
RESVEC= 10 ‘ opOER D ANC ILLEGAL INS"RUCTIONS 
TBITVEC=14 pint? BIT 
TRIVEC= 14 Zr RACE TRAP 
PTVEC= 14 BREAKPOINT TRAP ‘BPT) 
fotvec= 20 SHINPUT/OUTPUT TRAP (IOT) ##SCOPEss 
UVES 34 : ;POWER FAIL 

EMTVEc= ;IEMULATOR TRAP (EMT) ##ERRORS# 
TRAPVEC= :"TRAP* TRAP 
TKVEC= 60 ita KEYBOARD VECTOR 
TPVEC= 64 TTY PRINTER VECTOR 
PIRQVEC =240 PROGRAM INTERRUPT REQUEST VECTOR 
VSETTL. SPERATIONAL SWITLH SETTINGS 
3% 

:* SWITCH USE 
se wmw~rr PPP Serer reese ororre 

i 15 HALT ON ERROR 
:* 14 LOOP_ON TEST 
:? 13 INHIBIT ERROR TYPEOUTS 
:@ le HALT FOR VTSS DISPLAY 
:# 11 INHIBIT ITERATIONS 
i* 15 BELL ON ERROR 
i# 9 LOOP ON ERROR 
i# LOOP ON TEST IN SWR’7:0> 
ABASE= 1704CC 
AVECTI= 149340 
APRIOP= 300 
.S8TTL TRAP CATCHER 

=0 
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A %.+42,HALT™ 
;#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
; LOCATION NO CONTAINS QO TC CATCH IMPROPERLY LOADED VECTORS 

DISPREG: WORD Q + SOE THRRE DISPLAY REGISTER 
SWREG: WORD 0 ; SOF TWARE SWITCH REG:STER 
-SBTTL STARTING ADDRESS(ES, 

IMP OsBEGIN ;; JUMP TC BoA ING RODRESS OF PROGRAM 
IMP os8E se ;RESTART ADCRESS 
IMF asPESINe sSTART ACDRESS FOR OPTION “ES” 
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 22ROB. PLL ACTLI HOOKS 

539 

a 
ua 

B43 900214 

; 45 200046 6117 
Sue o000S2 

' BY? onoos2 
B49 i4 
Sug 90: 505 
so 
3 
553 
cs3 
cs+ 

es 02190¢ 
SE anacsy 
cS~ ooscaey sotedc 
Se 530344 
Seg 00244 sabes 
Bb stele 

She 
563 
64 
S65 90:900 
E66 67130C 900909 
SE 98S KF 
See Sh:504 Sceee2 
E69 7199 «OCTT ES 
Ere SELES 5 a3e44 
Ec RELELE sass: 
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-SETTL ACTII HOOKS 

o  SERESSHLELSSERESHSRSESSSSESSSESHESSSSSSASSLELELSSLSSSSREG SESS SS 

:HOCKS REQUIRED BY ACTI! 
VPC=, SAVE PC 

:: L)SET LOC.46 TO ADDRESS CF SENDAC I 

$e pee Tone “Be” TO ZERO “WORD. 0 
a hve 

.=1000C 

.SBTTL APT PARAMETER BLOCK 

= PSSSSSSSSRSSSSHSSSSSSSESSSSSSHALSSRESREPSSSRERSSSASSRSSSLSSSSSSE 

SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
£  ESERHERESRSEEEELELELAREEPSRELESSEAELELESRSRERESLASELE SPELLS LE SS 

.8X=.- ;SAVE_ CURRENT LOCATION 
55K ::SET POWER FAJL TO POINT TO START OF PROGRAM 

rd ::FOR APT START UP 
244 :;POINT TO APT INDIRECT ADDRESS PNTR. 
SAPTHOR ;;POINT TO APT HEADER OCK 
-2.§X 5 ;RESET LOCATION COUNTER 

+ PEROSEREEESERES ER EESEERERESEEDTSERESEOEEESEREEEEREREEESEE REESE 
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
; INTERFACE SPEC. 

SAPTHOD: 
SHIB"S: .WORD > TWO HIGH BITS OF 18 BIT MAILBOX ADOR. 
S*BHOR: WO SMATL ;:ROORESS OF APT maILBoX ‘BITS 5-15) 
TSTM: .WORD 1290.  ;;RUN TIM OF LONGEST TEST 

SPASTM: .WORD on -:RUN TIME IN SECS, QF 1ST PASS ON} UNIT «QL 
SUNITH: (WORD 1700. Si ACOITIONAL RUN TIME (SECS: OF A PASS FOR EA 

“WORE «= SETENC-S4AIL/2 ::LENGTH MA@ILBCX-ETRBLE.wORLS. 
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.SBTTL COMMON TAGS 

SEEPERRELERESERRESESSESESRERSSERERSSESESPEL ASOD ESTED EEESE SEES SS 
SETHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
#USED IN THE PROGRAM 

.=1100 
SCMTAG: WORD ;;START OF COMMON TAGS 

S’STNM: .BYTE Q 3; CONTAINS THE rest NUMBER 
SERFLG: .BYTE 9 i EONTAIND ERROR FLAG 
SICNT: .WORD 0 CONTAINS SUBTEST ITERATION COUNT 
$.PADR: .WORD 0 -:CONTAINS SCOPE LOOP ADDRESS 
SLPERR: .WORD 9 CONTAINS SCOPE RETURN FOR ERRORS 
SERTTL: .WORD 9 s:CONTAINS TOTAL ERRORS DETECTED 
SITEMB: .BYTE OQ +E ONTAIN ITEM CONTROL BYTE 
SERMAX: .BYTE 1! :CONTRINS MAX. ERRFORS PER TES” 
SERRPC: .WORD 9 - = CONTAINS PC OF LAST ERROR INSTRUCTION 
$GOROR: .WORD 9 :  SONTAINS ADDRESS OF *G0CD" DA” 
§80A0R: .WORD © ::CONTAINS ADORESS OF "BHD" cata 
§GODAT: .WORD Q ;sCONTAINS °G00D" DATA 

DAT: .WORD C ;sCONTAINS “BAD’ DATA 
. HORD 5 > sRES: RVEC--NOT TO BE JSED 

SGUTO8: .BYTE 0 “2ATOM “OC MOCE INOTERT IR 
SINTAG: . BYTE G 23°'"Te uel MCDE INcCICATOR 

SWR -WORD OSWR 7sAT“4ESS OF SWITCH RESISTER 
BISPLAY: -WORD DOISP ssRLDRESS OF DISS Lay <FGISTER 
STKS: 177560 3: TTY KBO STATUS 
$TKB: 177562 ent KBO BUFFER — 
$7PS: 177564 TTY PRINTER S75"US REG. ADDRESS 
§TP8: 177566 -TTY PRINTER BL FER REG. AOCRESS 
§NULL: .BYY c : CONTAINS NULL CHARACTER FOR FILLS 
SFILLS: .BYTE 2 CONTAINS # OF FILLER CHARACTERS REGUIRECD 
SFILLC: .BYTE ile t SINSERT FILL CHARS. AFTER A “LINE FEEC™ 
Hada 8y7E 0 eat RUPGER OF ITERATIONS (BIT<O7>sO=YES, 

SESCAPE: 2  ecapE ON SUSE ERROR ABCRES 
§BE.L: .ASCIZ 2071377). 377) -: CODE FOR BELL 
SUES: age 097 : QUESTION MARK 
SCRLF: .ASCII «15> ; CARRIAGE RE TURN 
SLF: ASSCIZ «le “LINE FEED 
 PEPSEGREREDADEDSSOSDSEDEDS SREDDERESERESDDEDDRDDODEERDEREERCAES 

‘ABTTL APT MAILBOX-ETABLE 

 FSRESSERSEASREHERESEHHAESERRHESSHLASSSSESHELSEKESHARHSERRESEARERD 

* EVEN 
SMaqL: >: RPT fied FO - 
SMSGTY: .WORC AMSGTY 1 i MESSAGE YPE COCE 
SFATAL: .WORD AF ATAL >F°"AL ERROR NUMBER 
TESTN: .Wd &°ESTN ‘Tes? NUMBER 
PASS: .WUR mPeSS 5 :PRSS COUNT 

SOEVCT: WORD «=RCE.CT «3; 0CEVICE COUN” 
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RPT NAILBOX-ETABLE 

021206 999000 UNIT: -WORD AUNT i: 1-9. UNIT. NUMBER 
1g19 29000 MSGAD: ‘WORD AMSGAD ; ME 
161 MSGLG: (WORD AMSGLG ; rE SShoe LENGTH 

051214 STABLE: ey LEBEL ENVIRONMENT. THBLE 
iid BBS RENva. BYTE RENN Baye NT MODE BITS 

901216 900000 SSHREG: WORD ASHRES a SWITCH REGISTER 
155 BR Beas. HBG URIS VERSA foe 

ite 1S-11=CPU TYPE st 

:# 11/O04=01, 11705202, 11720203, 15 40=224,5: 48208 
:# 11/70s O6 .PD9=07, G=10 
:* BIT 10=REAL TIME CLOCK __ 
= BIT S=FLOATING POINT PROCESSOR 
i BIT S=MEMORY MANAGEMENT 

901224 gnc gMAMS1: .BYTE AMAMS! ;:HIGH ADORESS,M.S. BYTE 
961225 090 SMTYPi: [BYTE AMTYP! ::MEM. TYPE BLKal 

-# MEM. TYPE BYTE  -- (HIGH BYTE) 
i 900 NSEC CORE=001 
:# 300 NSEC BIPOLAR=002 
- 500 NSEC MOS=003 

oole26 002009 $MADR1: .WORD AMADRI ;;HIGH ADDRESS BLKal 
-# "MEM. LAST ADDR. =3 BYTES. THIS WORD AND LOW OF “TYPE” ABOVE 

091239 alee éuamS2: .BYTE AMAMS2 ;:HIGH ADDRESS.N.S. BYTE 
90123} 906 SMTYPe: .BYTE AMTYPO :;MEM.TYPE,BLKae 
30123¢ 000000 SMADRe: .WORD AMADRe Hien LAST ADORESS, BLKs2 
501234 900 SMAMS3: :BYTE AMAMSS ::HIGH ADDRESS, M.S‘BYTE 

1235 009 SMTYP3: .BYTE AMTYP3 TEM. TYPE, BLK&3 
123% cocooo SMADR3: .WORD AMADR3 ::MEN.LAST ADORESS, BLK83 
igo 009 snansy: “BYTE AMANSY 5 ;HIGH rbpR ss aft S’BYTE 
le41 000 MTYP4: .BYT AMT YP4 M.T 
1242 900000 SMADRY: .WORD  AMADRY sine race ABD ress BLKs 
1e44 140349 SVECTI: [WORD AVECTL ::INTERRUPT VECTOREL Bus PRIORITY#l 
1246 Q9009C SVECT2: :WORS AVECT2 ;: INTERRUPT VECTOR#2BUS PRIORITY 82 
1g5 Pedsstes SBGSE: at) ABASE i EBRSE. BDDRESS OF EQUIPMENT UNCER TEST 
1 EVM: “WO ADEVN  ::DEVICE M 
1254 O00006 SCOW1: WORD ACOWL ::CONT SELLER DESCRIPTION WORDS! 
1256 SETENG: 



MAINOEC-11-D2ADL -8 MACYi1 271605) 2-DEC-"E 16:29 PAGE :8 
| OZAOLB.P11 ERROR POINTER TABLE 

bbs -SETTL ERROR POINTER TABLE 

| = 66 :#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCLR. 
; 868 :#THE INFORMATION I$ OBTAINED BY USING THE INDEX NUMBER FOUND IN 

bea :#.OFATION SITEMB. HE NUMBER JNOICATES WHI Ch ITEM IN THE TABLE IS PERTINENT. 
1 & NOTE) MB HE ONLY PERTINENT DATA IS (SERA 
| br SINTER, act ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

6: it EM ::POINTS TO THE ERROR MESSAGE 
1 67 iH DH :;POINTS TO THE DATA HEADER 
; 5 :* OT ::POINTS TO THE DATA 
1 87 1+ OF :;POINTS TO THE DATA FORMAT 

' 673 
«67301 BSE SERRTB 
, 689 
' 681 

BBS ITEM 
| BBY 001256 O1NiHp én ;STATUS REG. ERROR 

68S OO12869 014306 OH} sERRPC STREG EXPECTED ACTUAL 
686 OOlebe 014472 OT! :SERRPC, STREG, SGDDAT, SBDDAT 
687 O0!264 914532 DF 1 
£88 
£89 
E9C :ITEM 2 
691 O01265 014174 EM2 sFRILED TO INTERRUPT 
E92 OC1270 014427 OH3 ERRPC STREG ACTUAL 
693 OOle7e O14Se2 013 :SERRPC, STREG, SBDDAT 
ba 001274 014532 OF 1 

6% sITEM 3 
697 001276 o14224 EM3 ;UNEXPECTED INTERRUPT 
£98 001300 014427 DH3 sERRPC STREG 
699 001302 O14S22 013 ;SERRPC, STREG 
79° O01304 014832 OF 1 
fee 

702 ;ITEM 4 
703 001306 oO14e255 EMY sERROR ON A/D CHANNEL 
704 001310 C14344 OHe SERRPC STREG CHAN NOMINAL TOL ACTUAL 
rot 801312 024504 OTe :SERRPC,STREG, CHANL , SGODAT, SPREAD, SBCDAT 
75 90!314 314532 OF 1 
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MACY11 27(665) 
MISCELLANEOUS, TEMPORARY, 

cOL1é2 

2-DEC-76 

.SBTTL 
STREG: 
ADSTI: 
ADBLFF: 
VECTOR: 
BASEBR: 
VECTRI: 
VADR: 
VVCT: 
BASECH: 
KBYECT: 
WIDE: 
NARROW: 
FIRST: 
SKIPST: 
TEMP: 

MCV #15 SESCAPE 
I SERFLG 

3 
CLR SESCAPE 

G02 
16:29 PAGE 19 AND STORAGE LOCATIONS 

MISCELLANEOUS, TEMPORARY AND STORAGE SCATICNS 
ABASE RESS OF STATUS REGISTER 
ABASE+1 i PPER BYTE OF STATUS ES. 
ABASE+2 “ADDRESS OF A/D BUFFER 
AVECTI “VECTOR AODRESS 
APRIOR “INTERRUPT PRIORITY LEVEL 
AVEC" 1+2 
4 '  yINCREMENT FOR BUS ADDRESS 
40 : INCREMENT FOR VECTOR ADDRESS 

:SASE CHANNEL 

NO. OF NARROW STATES 
;NO. OF SKIPPED STATES 
“WORK AREA 
FIRST CHANNEL 
; SECOND CHANNEL 
=NO. OF ADLIK’S TO BE TESTED 
»NO. -OF ADIIK’S TO BE TESTEC 
DUMMY CHANNEL 
CHANNEL VALUE 
; TEST RODRESS 
; RANDOM 
: NUMBER 
; VALUES 
RMS NOISE VALUE 
; PEAK NOT2e VALUE 
:VTSS FLAG 
‘DEVIATION FROM THE NOMINAL 
SAR VALUE 
TIME DELAY COUNTER 
EDGE VALUE 

;MIN VALUE 
OPTION TEST AREA FLAG 
:MAX VALUE 
;PERCENT FOR SAR ROUTINE 

;;ESCAPE TG 1§ CN ERROR 

:PETURN ESCAPE TO NORMAL 
RTI sUNEXPECTED INTERRUPT 



OE
R 

IN
R 

GR
E 

TE
RA
 
RS
RR
RS
S Ciel4l 

001196 
011266 
177626 
900007 

001140 

912153 
177350 

612333 

1?7733e 

012!37 

177570 

2-DEC-76 
DECODERS 

.SBTTL 
TSERV: 

1§: 

es: 

POPRO: 
RETURN: 
NONE : 

HOe 
16:29 PAGE 2d 

CONTROL A AND C DECODERS 
MOV RO, -(SP) 
MOV astKB. RO 
BIC #177600,R0 
CMPB RO. #3 
BNE 
TYPE CMSG 
MOV BS” ACK, SP 
JSR PC RST 
IMP pede 
CMPB sé, #1 
BNE 25 
TYPE AMSG 
MOV STACK, SP 
JSR PC RST 
JMP aTADDR 
CMPB séaRO., #7 
BNE NO 
CMP SWR. #177570 
BEQ NONE 
TYPE GMSG 
MOV dswR, -(SP) 

TYPOS 
.BYTE 6 
"BYTE 1 
TYPE, SLASH 
RDOCT 
MOV (SP)+, aSWR 
MOV (SP)+,RO 
RTI 
TYPE QUEST 
BR POPRG 

:SRVE RO 
GET CHARACTER 

:IS IT ¢c? 

sECHO CHARACTER 

sRESET & SET INTRPT. EN. 

-IS IT tA? 

sECHO CHARACTER 

sRESET & SET INTRPT. EN. 
RETURN TO TEST 
IS IT tG? 

HARDWARE SWREG? 

-ECHD CHARACTER 
»:SAVE aSWR FOR TYPEOUT 
+> TYPE SWREG 
*:GO TYPE--OCTAL ASCII 
*:; TYPE & DIGITS 
>: TYPE LEADING ZEROS 

sREAD NEW VALUE 
sLOAD NEW SWREG VALUE 

:TYPE """ 
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001770 

002934 
002036 
0S294e 
002044 
092052 
002960 

J02064 

012737 
Olev37 
012737 
012737 

012737 
012637 

025937 
the 
001403 
012737 

co.42e 

J3SCo. 

001190 

9013140 

001190 

015130 
990340 
015406 
909340 
C16714 
000349 
516754 
0052340 
O117Sb 
001160 
001162 
oooo0: 
951762 
001770 

0C9S04 
002936 
177570 
17757C 
177777 

002044 

000176 
000174 
000094 

001202 
006290 

Otic: 

* 665) 

OCS02eS 

177106 

901140 
001142 

001215 

991140 

ze 6 e-DEL-7e 
STRAFT-UP HOUSEKEEPING. 

.SBTTL 
BEGIN: 

16:29 PAGE cE} 

CLR 
BR 
MCV 
RESET 

RAND DIALOGUE 

INTT Ak START-UP, HOUSEKEEPING, ANC OIALOGUE 
WETEST 
RBEG 
#1,WFTEST 

INITIALIZE THE COMMON TAGS 
THE COMMON TAGS ‘S$CMTAG) AREA 
MOV 
CLR 
CMP 
BNE 

aSCMTAG,R6 
(RE)+ 
WHR. RO 3 ;DONE? 

sSTACK, SP MOV 
ss INITIALIZE A FEW VECTORS 

m
u
n
 

@
r
-
~
 

C
N
 

64§: 

653: 

66S: 

67s: 

MOV 

MOV 
MOV 

E FOR A HRRDWAR 
AL Toa "-1", SETUP FOR A SO 

MOV 
MCV 
MOV 
MOV 
CMP 
BNE 

sSSCOPE 
#340 aatoTvecee =: LE 

;;FIRST LOCATION TO BE CLEARED 
;;CLEAR MEMORY LOCATION 

;;LQOP BACK IF NO 
;:;SETUP THE STACK POINTER 

MSIOTVEC ;;1OT VECTOR FOR SCOPE ROUTINE 
VEL ? 

BSERROR, J8EMTVEC’: EMT VECTOR FOR ERROR ROUTINE 
8340, d8EMTVEC+2 ; LEVEL 7 
#STRAP gare 
8340, akTR: 
#SPWRDN, dar. 

VEC’: TRAP VECTOR FOR TRAP CALLS 
=C+2-CEVEL 7 
VEC’ ::POWER FAILURE VECTOR 

8340, asPWRVEC+S ; (EVEL 7 
SENDCT, SEOPCT 
STIMES 
SESCAPE 
#1, SERMAX 
8. .SLPADR 
#. SLPERR 

DRERRVEC, -. SP) 
#54$, JRERRVEC 
sOSWR. SWR 
#DDISP. DISPLAY 
#-1,aSWR 
b6$ 

65$ 
#653, (SP) 

#SWREG, SWR 
#DISPREG, DISPLAY 
(SP}+, J#ERRVEC 

SPASS 
SAPTSIZE, SENVM 
675 
BSSWREG, SkR 

;;SETUP_END-OF-PROGRAM COUNTER 
>; INITIALIZE NUMBER OF ITERATIONS 
;;CLEAR THE ESCAPE ON ERROR ADDRESS 
;;ALLOW ONE ERROR PER TEST 
;; INITIALIZE THE LOOP ADORESS FCR SCOPE 
>; SETUP THE ERROR LOOP ADDRESS 

SWITCH REGISTER. IF NOT FOUND OR IT IS 
TWARE SWITCH REGISTER. 

:;SAVE ERROR VECTOR 
SET UP ERROR VECTOR 
:: SETUP FOR A HARDWARE SWICH REGISTER 
AND A HARDWARE DISPLAY REGISTER 
TRY TO REFERENCE HARDWARE SUR 
BRANCH IF NO TIMEOUT TRAP OCCURRED 
AND THE HARDWARE SWR IS NOT = -1 
BRANCH IF NO TIMEOUT 
-:SET UP FOR TRAP RETURN 

;;POINT TO SOFTWARE SWR 

;;RESTORE ERROR VECTOR 

;;CLEAR PASS COUNT 
>; TEST USER SIZE UNDER APT 
;:YES,USE NON-APT SWITCH 
;3NO,USE APT SWITCH REGISTER 
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OZADLB.P21 INITIALIZE THE COMMON TAGS 

836 05219 905037 901404 CLR FLAG :CLEAR VTSS FLAG 
837 O021l2 905737 ooto4e TST ae42 515 IT CHAINED? 
838 002116 001033 BNE REST1 
939 .SBTTL DETERMINE IF VTSS TYPE TERMINAL IS PRESEN” 
840 002120 042777 000109 177016 BIC #100, a$TKS 
841 O0c1e8 104400 013873 TYPE CO ; TYPE ASCIZ STRING 
842 902132 004737 002530 JSR PC, VTFLG :GET A CHARACTER 
843 002136 20027 005033 CMP RO, #33 
B44 02142 O01017 BNE NOVTSS ;NO_VTSS PRESENT 
845 OCE144 04737 092530 JSR PC, VTFLG GET A CHARACTER 
846 002150 Oe00e7 000057 CMP RO, #57 
847 002154 O01012 BNE NOVTSS ;NO_VTSS PRESENT 
848 002156 004737 002530 JSR PC, VTFLG GET A CHARACTER 
849 002162 Oe0027 000193 CMP RO. #103 
8S0 02166 00:403 BEG vTS5 ;VTSS IS PRESENT 
851 002170 Oe0927 900:05 CMP RO, #105 
82 902174 001002 BNE NOVTSS 
883 202176 4005237 001494 VTSS: INC FLAG 



' MS INOEC-11-DCRDL-B 
CcR0 8 

854 
gss 

Pll 

202470 

134409 
00030S 

900770 

KOe 
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DIALCGUE TO DETERMINE WHICH TEST TO RUN 

.SBTTL DIALO 
013736 NCYTSS: TYPE HEAD 

REST1: RESET 
905504 JSR PC, FIXONE 
991340 MOV KBVECT, RO 
001454 MOV SISERV, (RO)+ 
000340 MOV #340, (RO) 
O62 34 901 "2 MOV #62341, RNA 
14241 01374 MOV #142315, RNB 
127623 001376 MOV #127623, RNC 
011552 JSR PC, WFADS 

BEG2: RESET 
001100 MOV aSTACK, SP 
ooca4e TST ae 

BEG 1§ 
005234 IMP BEGL 
01340! 18: TYPE MSG71 

TRYAG: RDLIN 
9001900 176632 BIS #100, a$TKS 
177776 CLR PSW 

MOV (SP)+.R0 
909040 BICB  —s- #40, (RO) 
900161 CMPB (ROS, 8°A 

BNE 1S 
o0S272 JMP BEGINA 
003103 1S: CMPB (RO), #’°C 

BNE 2$ 
coscso IMP BEGINC 
900114 23: CMPB (RO), #°L 

BNE 3$ 
005224 JMP BEGL 
ooo1is 3S: CMPB (RO), #°N 

. BNE 4g 
005660 TMP BEGINN 
p00123 4§: CMPB (RO), #°S 

BNE S$ 
005730 JMP BEGINS 
000127 Ss: CMPB 3S s«(RO)) , #° Wd 

BNE 6$ 
005360 IMP BEGINW 
012137 bS: TYPE QUEST 

BR tRYAG 
001250 001126 TESTAD: MOV SBASE , SBDDAT 
000004 MOV JRERRVEC, - (SP) 
002472 oocoo4 MOV #2, ERRVEC 
00136 CLR NBEXT 
17E450 1S: TST a$SBODAT 
901260 INC NBE XT 
091332 001126 BOD ¥ACR, SBOOAT 

a 

GEE TO DETERMINE WHICH TEST TO RUN 

; INITIALIZE ADDRESSES 

;RANDOM NO, VARIABLES 

;STANDARD OR OPTION TEST TOLERANCES? 
:RESTART ADDRESS 
;RESET STACK IN CASE RESTARTED 

;IS IY CHAINED? 

:GO TO LOGIC TESTS 

;READ ANSWER 

IS IT A? 

TO AUTO TEST 
Is IT C? 

TO CALIBRATION TEST 
IS IT L? 

;GO TO LOGIC TESTS 
IS IT N? 

TO NOISE TEST 
Is IT S? 

TO SETTLE TEST 
W? ; IT 

;:NO, TRY AGAIN 
;GO TO 

“WAIT FOR CHARACTER 
-SETUP Tb TEST FOR ADLIK’S 
-SAVE ERRVEC 
-SET UP FOR TIME OUT ERROR 
-CLEAR ADLIK COUNTER 
“ADDRESS ADLIK 
- INCREMENT ADLIK COUNTER 
GET NEXT ADLIK 
33; TRY NEXT ADLIK 

33;N0, 

WRAPAROUND TEST 
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C2AOLB.PL1 CIALOGUE TO DETERMINE WHICH TEST TO RUN 

904 COex?2 O22b26 2s: CMP (SP)+, (SP)+ ;PQP ; WORDS OFF TACK 
gos 900474 O13746 001360 MOV N EXT. -<SP? -SAVE NBEX YPEOUT 
906 a 3 NUMBER F ADLIK’S 
907 o02s500 104402 TYPOS 3360 TYPE--OCTAL ASCII 
308 o0eSoe2 ode -BYTE 2 ‘TYPE 2 DIGIT(S) 
959 902503 900 -BYTE 6 *: SUPPRESS LEADING ZEROS 
919 302504 10440 perk TYPE MSGSO 
911 O32&10 00533 136 DEC NBEXT “ADJUST ADI1K COUNT 
9l2 902514 013737 001360 001362 MOV NEEXT, NMBEXT -KEEP COUNT OF NUMBER 
913 092522 012637 900004 MOV (SP) +! ERRVEC “RESTORE ERRVEC 
a4 902526 000207 . RTS PC 

3:6 092530 ooso00 VTFLG: CLR RO -TEST FOR PRESENCE 
917 002532 105777 176406 1$: TSTB) 0 s«oASTKS - OF VTSS 
918 002536 190404 BMI 2 :VTSS RESPONDS WITH <33>«57 [<103) OR <108>] 
9:9 O0e540 605300 DEC RO a 
920 092542 001373 BNE 1$ 
Qo! 902544 005726 TST (SP )+ ‘Bop A WORD OFF STACK 
$22 300546 000615 BR NOVTSS ::NO VTSS PRESENT 
923 00255C 017700 176372 2s: MOV a$TKB.RO 
924 092554 042700 177690 BIC 8177600 ,R0 :TEST VTSS CODE 
925 002569 o003207 RTS PC 



MAINOEC-11-DZADL-B 
ZAOLB.P11 

Co256e 

002562 
002S70 
002S76 
002694 
002610 
O0eb1e 
002616 
002624 

902722 

612737 
Ole737 
012737 
004737 
104001 
006137 
023727 
001267 

ooo004 
012777 
012737 
004737 
19490; 

oo0004 
012737 
004737 
104001 

000094 
012737 
004737 
104001 

009004 
012737 
004737 
104001 

M02 
MACY11 27(665) 2-DEC-76 16:29 PAGE cS 

DIALOGUE TO DETERMINE WHICH TEST TO RUN 

BEGINL: 
so SHERKERAESERA SEALE RLERELAAFSELERLE ELAR FELELA THLE RLELELERA ELE ES 

-*TEST 1 FLOAT A ONE THRU MULTIPLEXER BITS 
© SEREERPAERERSRHEEKAERELSREAEERERSSERELRERERRASRERELAE RARER ERHA REESE 

go2s62 ., .:06 fST1: MOV 8TST1, SLPAOR 
p0e562 SL.119 MOV 8TST1.SLPERR 
000400 001124 MOV #8178. SGDDAT sLOAD FIRST BIT 
003660 25: JSR PC, TESTIT 

ERROR 1 sFAILED TO LOAD + READ BIT 
901124 13: ROL SGDDAT :GET NEXT BIT 
901124 940990 CMP $GDDAT, sBIT14 - FINISHED? 

BNE 2s -:NO,GO tO NEXT TEST 

5 RERREREAEAE EERE ALE RE REALE REEL RAR ERE ALLA ER ER EAA REEL LLERE RRL AES 

SETEST 2 LOAD AND READ BACK INTERRUPT ENABLE SIT 
TS sala +51 ilalelalallalaelalalalalelelalelallelalelelelelallelaeleleleieicelaeielahieiielaiielaiiaiie 

CO1432 176466 MOV #UNEXP, JVECTOR sSETUP FOR UNEXPECTED INTERUPT 
900199 901124 MOV #8176, $GODAT *LOAD EXPECTED DATA 
003660 JSR _—s PC, TESTIT ; 

ERROR 1 sFAILED TO LOAD + READ INTERRUP™ ENABLE 

5 REREEREAEE REEL REE ERLE AEE E ERE E EEA LARA EAA AR ES ELAR ERE 

-kTEST 3 LOAD AND READ BACK CLOCK OVERFLOW START ENABLE SITS 
5 UTR E A ERASE RRR RA SERRA ERE EAD ERERSER ESSERE ESSE ESS RESESEERERER EE 

oo0040 o01124 MOV #B1TS, SGDDAT sLOAD EXPECTED DATA 
003660 JSR PC, TESTIT 

ERROR 1 sFAILED TO LOAD + READ CLOCK OVERFLOW START ENAB 

5p RERERRREERE REELS REELS ERE RAE AERA A KERALA EERE RAS LAR ER ERLE ES 

tRTEST 4 LOAD AND READ BACK EXTERNAL START ENABLE BITY 
rE frllalelal-+-54-1talellallelalelalelaleleleleeleeleeieilelleliaieieiieiieiiablelieiieiiebiciisishiciels 

p9co20 o01124 MOV #BITY,SGDDAT § ;LOAD EXPECTED DATA 
903660 JSR PC, TESTIT 

ERROR 1 “FAILED TO LOAD + READ EXT. START ENABLE 
6 JHE HE HEHEHE HGH HEHEHE SHEE iE 

KTEST 5 LOAD AND READ BACK ERROR FLAG BITIS 
rT tala t--tllalallallalalelaelalelelelelelalalelalelaeleieleleleleeieeleeiaileisieieieieilaiiaiieils 

100000 001124 MOV #BITIS,SGDDAT  ;LOAD EXPECTED DATA 
003660 ISR PC, TESTIT 

ERROR 1 -FAILED TO LOAD + READ ERROR FLAS 



NOQe 
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DZADLB.P11 T TEST INIT CLEARS BITS 1,4-6,6-13,15 

. 5 RRREAEERER REESE EERE ERE RELA EERE RE LEER ALA ER RARER EEA EEAERE REL ES 

7} 1STEST 6 TEST INIT CLEARS BITS 1,4-6,8-13,15 
- 2. REE ERERERERERRERERRERERERES ER EEE ERE EEE EERE EE EERE EERE EEE EEERES 

973 002704 00004 4éTe: SCOPE 
74 002726 012737 O00300 001160 MOV #300, STIMES D0 300 JTERATIONS 

975 G0e734 O0SO37 “O1124 CLR SGDDAT LOAD EXPECTED DATA 
78 002740 012777 137562 176350 2s: MOV #137562, aSTREG :SET STATUS REGISTER 

97? 002746 012737 000010 001352 MOV 1G, TEMP 
978 902754 005337 001352 1S: DEC TEMP sDELAY FOR ONE-SHOT 
979 OC2760 001375 BNE 1$ IN ANALOG PACKAGE 
980 902762 009095 RESET : INITIALIZE 
3821 002764 052777 000109 176152 BIS #100, OSTKS -SET INTRPT. ENABLE 
982 980772 017737 i763eC O01126 MOV JSTREG,SBDDAT  ;READ STATUS REGISTER 
983 903900 901401 BEQ 1ST? : NEXT TEST 
304 003052 154001 ERROR 1 =RESET FAILED TO CLEAR AD ST. REG. SITS 

96 $f REEL LEAL AAA EAE R EEE ERE EKA LARA RARE LLALR RARE ES EE 

98” TkTEST 7 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV. 
388 © EEEEREERERRERERHEESEREERE RES LARAESASAR ASAE SRRAEEEREAS SERRA KA REALE 

989 003004 oD0004 +17: SCOPE 
999 903096 O12700 ccol090 MOV #B1T9.RO sSTALL TIME COUNTER 
991 O0030ie 005277 176300 INC JSTREG START CONVERSION 
992 OO3016 012737 900200 co1124 MOV #B1T7,SGDDAT LOAD EXPECTED 
993 0093024 005300 1S: DEC RO STALL 
994 903026 001376 BNE 1$ : TIME 
995 003036 042777 109000 176260 BIC #BITIS,aSTREG :MASK OUT ERROR BIT 
99% 002036 004737 003666 JSR PC, TEST 
997 093042 10400! ERROR 1 :A/D DONE FLAG FAILED TO SET-BITO FAILED TO CLEAR 
398 €33044 017700 76252 MOV JADBUFF , RO “CLEAR DONE FLAG FOR ITERATIONS 

1000 5 PREAH RARELEREEAAELRERERE EASE EERE EERE RARER AE LEA ARERR RAE R LEER ESE 

1091 tRTEST 10 TEST INIT CLEARS DONE FLAG 
1902 © SLEEPER EAESERERERELS ESA RSSERELERSRERARERERERERRAKARAESAAEREAERAE 

1003 oo20SC og0004 tST10: SCOPE 
1904 003052 012737 000390 001169 MOV #300, STIMES D0 300 ITERATIONS 
190S 003060 995037 9001124 CLR SGDDAT -CLEAR EXPECTED 
1006 993064 905277 176226 NC aSTREG -START CONVERSION 
1007 093070 195777 176202 25: STB. STR 
1008 093074 190375 BPL 2§ 
10539 993976 o00005 RESET 
‘O10 003100 004737 0cO3666 JSR PC, TEST 
S911 9032104 134981 ERROR 1 :DONE FLAG FAILED TO CLEAR 
idle 303106 052777 000100 176030 BIS #100, JSTKS sSET INTRPT. EN. BIT 

1014 5 REREERELREREEALELE LEER RAL EEE RLE ERE SAAR L EE EARR ARE LEALE REL AL ERE 

iis TTEST 11 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE 
1016 © EERERERESERESESEAEAERRARARAR AAAS ARERESRESEREREASRSERERESERERERES 

1917 992114 900904 tST11: SCOPE 
ifig S83ii6 912777 oocool 176172 MOV HBITO.9STREG ;SET A/D START CONVERSION BIT 
19:9 303124 105777 176166 1S: TSTB = ASTREG “WAIT FOR FLAG 
1C2e0 992130 100375 BPL 1§ 
1021 053132 017700 176164 MOV JADBUFF , RO sREAD CONVERTED VALUE 
1Sze 523136 004737 503b66 ISR PC, TEST 
1922 993142 10400! ERROR 1 :DONE FLAG FAILED TO CLEAR 
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De -Pll Tle GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION 

sPRESESSSERHESSSLHEHSSSRSHSSSHSLELELESLESESSSLESFLSLSESSSLSLS ELSES 

STEST le GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION 
-PPPPRESPESESERREESSSESESELESESREEOEERERRREESEEEESE SE ESEAE REESE ES 

p
o
 

0-
0 
9
 

ioe 0c3144 9000™ $4r13. SCOPE 
t # “ENTERING TEST le” TYPED OUT TO TELL YOU THE NEXT 
1529  STEST THAT IS GOING 70 BE EXECUTED. IT IS ONLY TYPED ON PASS 2 
3230 : #THERE IS DANGER THAT THE UNIBUS COULD GET “HUNG” WHILE 
soda jtEXECUTING TEST “12°, 
1032 903146 Ole70C c900:e hov -GET TEST NO. 
1033 3152 OONT3? 011164 JSR Fc tae PRINT MESSAGE 
LSM 903156 ok Ra kanes 9 CLR RESET PRIORITY 
om Fra BE Giga. pone 176134 MOV ule Heine! pINT RRUPT VECTOR ADLRESS 
: } lev7? OOCIOl i7élec MOV tCISITO,aSTRES ;SET INTERRUPT ENABLE BIT + START CONVERSION 
sesr 90376 19777 IPBLI4 2s: TSTe sWAIT FOR DONE 
1038 363092 1953" BP. _ FLAG TO SET 
1039 003204 017737 176:De 21126 MCV SS oe $80DA - READ STATUS REGISTER 
TC OO3el2 Clear 500300 BC::24 MOV ita ya SGDDAT GC30 DATA 

tae ose ae 911236 ite E DUNC FALE 1a, ERUPT ON DONE ry 4 s 

Ns 06 22°6 eae BR 76413 >: BRANCH TC NEXT TEST 
144 OC323C 92 iS: CMP Spe (SPie jRESET STACK POINTER 
IHS OC3e3E OATS 91128. sR PC, Duc : TYPE COMPLET 
O47 SSFPESPERRESRESSHESESFSESSSSHSSESSSSESFAEEASESLRESHAEERESE LEE ESS 

1D "EST 13 TEST FOR CORRECTNESS OF PRIORITY OF INTERRUPT 
ae, ) = SPSFSRSSSESFSHRESSHSRSKSRSSSSSRHESSSSSSSSRSRSSESSRSRESRSSSERRREE 

1950 90323% ooocoy $6713, SCOPE 
106} -@ “ENTERING TEST Iz, TYPED OUT TO TELL YOU THE NEXT 
ie -#7EST THAT IS GOING TO BE EXECUTED. IT IS ONLY TYPED ON PASS OC. 
1953 > #THERE IS DANGER Tate THE UNIBUS COULD GET “HUNG” WHILE 
1954 i tEXECUTING Test "13", 
19sS 90324 912700 900013 hov $13 ;GET TEST NO. 
1356 902544 004737 O11164 JSR ps ae =PRINT MESSAGE 
1957 903260 013737 O013e6 177776 MOV BASEBR, PSi GET ONE LEVEL 4E LESS 
19S@ 003256 1627 990040 177776 SUB 840. PSU 

tee Bosses a eo soar tata Noy eat eres TorasTRES ingen ECO pores + S7ART CONVERSION rs , ‘ 5 Vv 8 ba ° on e 

ef peas’ s 105777 Opp Ae 2s: reyp setae Wat? R 
192 OC3304 ies 7 sol 12 BP 28 6G. seo0aT ONE FUR 
i 6004 Vv a a e o 

ie 14 Naas ERROR e s INTERRUPT REBT SERV Yer AT LEVEL 5 
%5 903316 90040! BR 
1%E 903320 Oerbet 1S: CMP 3, \SP)+ sa STACK opgeaTeR 
1067 Qler?? 003402 175774 38: MCV 24S SECTOR s INTERRUP VECTOR AD 
1968 30 613737 65:326 177776 MOV Baster SprORTTy f 5, 
1069 0932% 912777 SCCIS1 175752 MOV serTe! aye ISTRES SET, tenet ENABLE + START CONVERSION 
1970 003344 106777 178746 SS: TSTE = QSTREG sWAIT 
3271 003350 109375 SPL cs DONE F 
1872 003352 912777 901432 175744 6S: MOV BUNEXP, aVECTOR OUNXPECTEC INTERRUPT VECTOR 
3573 «953265 abe nos 175732 CLR aSTREG sCLEAR BIT 
3574 393364 005037 17777€ CLR PS : RESET BRIORITY 
1278 223370 017790 175726 MOV SADBUFF RO -CLEAR DONE FLAG 
1276 205374 004737 OL 1E36 TSR PC. DUMC : TYPE COMPLETED 
1977 9393400 OcOC402 PR TSt14 »:BRANCH TO NEXT TES” 

me 
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CRI) OF INTERRUP 
cep (SP 14, (SP) + -RESET STACK PCINTER 
ERROR 5, - INTERRUPTED AT LEVEL & - WRONG 

$3 SPSSKSSSSSSSHSSLESSSSKSSSSESHSRRSESSSSSSELESSASSSSKSSRSSFRSESERG SSS 

:STEST 14 TEST DONE FLAG CLEARS AFTER INTERRUPT 
sar Tyteegcage eee teenatestsenssaseosessassssnesnssecaassesesessers 

MOV 9390, STIMES >;D0 300 ITERATIONS 
MOV 88176, SGCOAT -LORD GOOD DATA 

“INTERRUPT VECTOR ADORE MOV 81$, aVECTOR ss 
MOV eBItS'BITO, aSTREG joe INTERRUPT ENABLE BIT + START ZONVERSION 

2s: TSTB = AS TREG “Whit FOR 
BPL 2s :DONE FLAG 
Nn OSTRES, SBODAT “READ STATUS REGISTER 

ERROR 2 -FRILED tO GENERATE INTERRUPT 
BR TSTIS -:G0 TO NEXT TEST 

1§: CMP (SP), SPie sRESET STACK POINTER 
JSR PC, TEST 
ERROR 1 sDONE FLAG NOT CLEARED AFTER AN INTERRUPT 
MOV “DUMMY REAO BUFFER SADBUFF . TEMP : 
MOV SUNEXP, VECTOR "LOAD INTRPT. ADDRESS 

S ERSEEREREEEERERSEESERELERESEEESEORERSSEEEREEEEEESER EERE EE EERESE 
:#TEST 15 TEST ERROR FLAG SETS IF e2NO CONVERSION ENOS BEFORE REACING BUFFER 
+ SSPPRSSEESESSSESELEEESEESESLEREELESESSRERSESRESELEES EERE ESSER EE 
$$715: SCOPE 

MOV sB1T0,aSTREG ©, START CONVERSION 
1S: TSTB oo TRES :WAIT FOR 

2s: MOV SBITIS'BIT? SGDDAT ;LOAD EXPECTED VALUE 
MOV eBITo,aSTREG © :START 2ND CONVERSION 
MOV 88179.R0 “WAIT FOR aN 

3S: DEC R95 > CONVERSION TO END 
BNE 38 

48: ISR P2 TEST 
ERROR 1 sERROR FLAG NOT SET WHEN 2NC 

: CONVERT ENDS BEFORE SEAS BUFFER FROM FIRS” 
“5\ BADBUFF FO > CLEAR DONE FLAS 
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MACY21 27:665) 2-OEC-7& 16:29 PAGE 29 
TEST ERA FLAG SETS IF STAR” 2ND CONV. BEFORE DONE FLAG SETS 

SHHESESELERKESFAPSHSSESHSSSFAFSSSSHHRSSHLEHERRASLLSSSSSLHLSLR ALES 

‘TEST 16 TEST ERROR FLAG SETS IF START 2ND ZONV. BEFORE SONE FLAG SETS 
PL lll 

19000C 201124 MOV 81715 SGDDAT  ;LOAD EXPECTED DATA 
900 100 MOV RO :STALL TIME COUNTER 
099901 175512 MOV sarTt. QSTREG ==; START CONVERSION — 
000091 i76504 MOVB  sBITO.aSTREG START NEXT CONVERSION 

pECS: DEC RO. >STALL rite 

17S474 901126 MOV BSTREG, SBDDAT :READ STATUS FEGIS7ES 
saree C1126 BIC 87777, SBODAT ; MASK OuT BIT IS 

Oflies OCiie6 Mp $60DA7; $B00A" :COMPARE RESULTS 
BEQ 1S “BRANCH OVER ERROR 
ERROR | ‘FOROR FLAG NOT SET KHEN 2ND 

SCUNVERT BEGINS BEFORE FIRST DONE 
175452 is OV BAOBUFF , RC sREAO CONVER"ED VALJE 
‘me oR aSTRES :CLEAR STA"US REGISTER 

RTS PC sRETIRN 70 "EST SECTION 

QUTINE FOR OGIS TESTS:: 
C2124 75430 tev: nv s22Ge¥ ab feet L200 EXPECTED VALUE 

Soliey SET! CMP Seana gekeaT ake REECE TS 
BNE PETERR s ERROR RETORN 

ooocce — ace 86. .SP :BLMP RETURN ACORESS TD 3ET AROUND EPRIR 
’ a3 re 
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WRAPGROING “EST SECTION 

pert WRAPAROUND TEST SECTICN 

<  PROSEEREERERSSEEEESSSEESSERSSEEEEEESDEREEEEERSSES ESS ESEEEES ESSE 

-$TEST 17 TEST CH14 GROUND 
ry Sat halah-alalalalalllalaelaelalaelaelalaaelaelablalceleeleldaldeleitaiehideiebiebeiadiid 

900010 091169 "MOV #10,$7! »:D0 10 ITERATIONS 
B00) at 1s Vv adTAe1 Yer 

v f . 5 

Raacis BRT HAP may STOTLOT EPROP 
611004 ISR RS, CCNVRT “00 8 CONVERSIONS 

Clill6 jee RS, COMPAR sCOMPARE RESULTS 
4000 s NOMINAL 
vo : TOLERANCE 
ERROR 4 “ERROR-CHI4Y NOT GROUND-ADIIK MUST BE IN 

:SINGLE-ENDED CONFIGURATION. GSO36 WRAPARGUNS 
-MODULE MUST BE PRESENT,CHECK CONNECTISN A-vv,VY-A 

s  SEESFRARFSAESELERELSRESSSLERLERSLESLESLE SPAS ERESLELLEEFA ELLA TSS 

: ETEST 20 TEST CONVERSION FROM EXT. START 
©  PSFSHSSFSHESSSKSHRSERRSSSSSSSKRERESRAHHSSESRSRERSERESARESRAELESSLASSSEASE 

$$720: SCOPE 
onocie =9eiiec MOV 810, $TIMES ::DC 19 ITERATIONS 
061336 TST BESECH ATES TING BN .gM” 

BNE STel s:YES, GOTO NEXT TEST 
pooc20 175306 MOV = #BIT4, ASTREG ENABLE EXTERNAL STAPT 

+0 MOV = #BIT9' RO TIME DELAY COUNTER 
Screed OC 12M MOV —s-#BIT7 BIT, SGODAT LOAD EXPECTED 

C205 176272 MCV 8200, aAbeutF SIMULATE EXT. START WITH GSO36 
:WRAPARCUND MODULE PRESENT 

1§: DEC RO 
; BNE is 

003666 JSR —s- PC, TEST 
EOROR FAILED TO DO CONVERSION FROM EXT. START 

175255 MOV ACBUFF RO 
275244 CLR = @STREG ;CLEAR ST. REG. 

s EHEHEFSHESHASHRERHESHEESLLSERESALSLSSESESLELLSELSSSESLLELERE LES 

:ETEST 21 TEST CHO GROUND 
o  PESSERRESSSSSSRSSHSSSSHSESSSSSHESSESSRSERERKLASSSHHRSRERSESAEED 

tSt21: SCOPE . 
000010 001160 NOY B10, STIMES ;;00 10 ITERATIONS 
021904 JSR RS, CONVRT CONVERT & TIMES 
OL1116 Yoh RS, COMPAR COMPARE RESUL’S 

4090 i NOMINAL :NOMI 

ERROR 4 ‘RRB oN a, 0 CHANNEL 
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TEST CH! GROUND 

5 PERRELSSERESEFELREHSLESELESSSELLELESAELELRELELESEASAL ELAS ERSERSE 

-$TEST 22 TEST CHL GROUND 
§ s SFFKKSSSSSSRSERSSSSRERSSSSLRESSSRERASSESAESARSRERRASSREARERELES SESS 

tST22: SCOPE 
90001 001160 MOV 810, $TIMES DO 10 ITERATIONS 
011904 JSR RS, CONVRT “CONVERT 8 TIMES 

} DORE A DLllle SR RS, COMPAR :COMPARE RESULTS 
4000 : NOMINAL 
Vic : TOLERANCE 
ERROR 4 ERROR ON A/D CHANNEL 

5 RHERELEREAAERELELELLESRRARLESESAELELSASALELRELSLSLELELES ERLE LL ES 

-&TEST 23 TEST CHe +1 VOLT 
© RESRERSSHSASSSESSAESSLSSSAESAESSERAARASSERSSRSESASRSASRERSLELSL ELS 

+6723: SCOPE 
9o0c10 901160 MOV 810, STIMES +:D0 10 ITERATIONS 
011004 JSR RS, CONVRT SCONVERT 8 TIMES 

4 CHANNEL 2 
O11116 ISR RS, COMPAR “COMPARE RESULTS 

4632 : NOMINAL 
vso : TOLERANCE 
ERROR 4 “ERROR ON A/D CHANNEK 

“ADLIK MUST BE SET UP FOR 

o  SLESERSEEESERELALELERSRERALEASRELAELESEALASEESRLARELESAELSAESSRGE 

-ETEST 24 TEST CH3 +2.5 VOLTS 
© SFSKSSSRKSSSSSSSSSRSKAASSARARSRASESSKSERERESERRASSERSARSSRASSEARLAS 

$6724: SCOPE 
900010 901166 MOV 810, STIMES ::D0 10 ITERATIONS 
011904 JSR RS, CONVRT “CONVERT 8 TIMES 

3 sCHANNEL 3 
CLI1IE JSR RS, COMPAR COMPARE RESULTS 

6000 * NOMINAL 
ve40 : TOLERANCE 
ERROR 4 "ERROR ON @/D CHANNEL 

5 RELSHELSLESSSSLARESLELEASHLELELELERESLEESERELSEERPRLELESTERARAS 

-KTEST 25 TEST CHY -2.5 VOLTS 
=o SERKERKSEKSSSHRESHSRESAKSSSSSHKSARSSSSERARAESERHERRRASSAASSRSEASSS 

+STeS: SCOPE 
000010 001160 MOV 810, STIMES ::D0 10 ITERATIONS 
511094 JSR RS, CONVRT “CONVERT 8 TIMES 

4 sCHANNEL 4 
O11116 ISR RS, COMPAR :COMPARE RESULTS 

2500 NOMINAL 
v240 : TOLERANCE 
ERROR 4 

+OR- S. OR +CR- S.i2e 
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GQ3 
MACY11 271665) 2-DEC-76 16:29 PAGE 32 
TEST VERNIER OFFSET DAC ON Chle 

sFREREAELAEERELLAARRAERHLRESERAEEAARERALEASRERESESRARSEAAESRELES 
TEST VERNIER OFFSET DAC ON CHle2 

 SERELSRFERELLARESE AEREKSRALKSSFALASERAAERERE LEAS EASE SSAA SAES ESS 
‘TEST 26 

tétT26: SCOPE 
gococ: 001160 MOV 81, STIMES 
175044 CLR dAbBUFF 
095040 JSR PC DAWAIT 
011004 JER RS CONVRT 

0013S2 Ag TEMP. RY 
011116 JSR RS, COMPAR 

ere 
Vil 
ERROR 4 

001424 eLre MAX 
000001 MOV #1,Re 
175090 1S: MOV Re. SADBUFF 
005040 JSR ©C’ DAWAIT 
011004 I5R RS CONVRT 

oc 1424 TST MAX 
BNE z$ 

9013S2 oo4cc0 e TEMP, #4000 
BLT 2$ 

001424 INC MAX 
001420 MOV Re, MIN 
po0ed0 2s: CNP Re. #200 

BNE 3$ 
1352 004462 MOV TEMP 4S 

901352 3S: MOV TEMP|R3 
001352 SUB R4, TEMP 

MOV R3/RY 
O11 SR RS; COMPAR 

VS 
ERROR 4 
INC Re 

600490 CMP Re, #400 
BNE 1$ 
RESET 

009190 i74sC2 8 #100, a$TKS 
005040 JSR PC, DAWAIT 
011004 ISR RS, CONVRT 

Ollil6 J RS, COMPAR 
4g; 9 

v2 
ERROR 4 

;;00 1 ITERATION 
; VERNIER DAC=9 
:DELAY FOR DAC SETTLING 
;CONV. CH12, DIRECT VERNIER DAC 

;SAVE VALUE IN RY 
COMPARE RESULTS 

METH ale “or tbe 

:SE° UP_NEXT VERNIER CAC VALUE 
:DELAY FOR DAC SETTLING 
:CONVERT IT 

;SAVE VALUE 
-TEMP=DIFF. BETWEEN VALUESPREVIOUS 
:SET UP PREVIOUS VALUE FOR NEXT TIME THRU 
;COMPARE RESULTS 
WITH 15 MILLIVOLTS(1 DAC LSB) 

; DONE? 
>NO-DO NEXT VERNIER DAC VALUE 
sSHOULD SET VERNIER DAC YO 200 

;LET NAC SETTLE 
:CONVERT IT 

;COMPARE RESULTS 
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MACY!] 27:665) 2-DEC-76 16:29 PAGE 33 
TEST CH13 42.5 VOLTS 

ss SRELPSFSSSSAASAAARASSSSSSSKSSSLSSSASSSSASSSSARASSASSESSERSSSSSS SES 

:&TEST 27 TEST CH13 42.5 VOLTS 
ry SSF lala -0-5-t-hlallellalaalaalaeledallelcalaelaalehlaelahdalealaelablaleehlelahlaiieilaiiehd 

900010 001160 MOV 810. STIMES >:D0 10 ITERATIONS 
011904 ISR RS CONVRT “CONVERT 8 TIMES 

OlL116 JSR RS, COMPAR -COMPARE RESULTS 
6000 > NOMINAL 
Vi44 : TOLERANCE 
ERROR 4 

: SEESEAEERARELERSESHASEAESESLSSELALEALFASEAELESSRELEEARESFAALESELALL 

s¥TEST 30 TEST CHI7 +4V 
Fy St -llalal--f-t-t-llallalallelaelelalelalaelaelalalelelaelaelalaelealeldahelaelcaheidleilelabieiailahle 

000010 091160 “MOV 810, STIMES ::D0 10 ITERATIONS 
911004 JSR RS, CONVRT “CONVERT 8 TIMES 

17 CHANNEL 17 
O11116 JSR RS, COMPAR “COMPARE RESULTS 

714 : NOMINAL 
Ve4 > TOLERANCE 
ESRIR 4 “ERROR ON A/D CHANNEL 
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1-0ZAOL-B MACY 1 
OFFSET 

001410 
006516 

001410 
000062 
001420 

clear 

c.237€ 

27(665) 
ON CHO 

001160 
001366 
001364 
001414 

0013Se 

2-DEC-76 
103 

16:29 PAGE 34 

s  HRERELEEEREESAERREESERELSLEERELEAREEARALAAELRELALELSERSELERSAA EES 
+4 ;#TEST 31 
MUTT riiiiririririiiriliiiiriririLerirertttieieititititererereee 
téT21: 

OFFERR: 

OFF OK: 

SCOPE 

OFFSET ON CHO 

#1, STIMES 
BASECH, CHANL 
BASECH: DUMMY 
#4001. EDGE 
RS, SARSUB 

DAC, TEMP 
RS, SARSUB 

DAC, TEMP 
62, TEMP 
MIN. RO 
RO 
RO. TEMP 
MOFSET 

TEMP Re 
PC, DECTYP 
MLSB 

RS, COMPAR 

OFFERR 
OF FOK 

7:00 1 ITERATION 
sLOAD CHANNEL 
sLOAD DUMMY 

;TYPE ASCIZ STRING 

;TYPE ASCIZ STRING 
31S RESULT WITHIN LIMITS? 

;NO-ERROR 
> YES-OK 

3:G0 TO NEXT TEST 



JQ3 
MAINOEC-11-D2ADL-B MACY!1 271665) 2-DEC-76 16:29 PAGE 35 
DZADLB.P11 132 NOISE TEST IN 8 EDGES 

1385 FSSSSSSSLERRERSSRESSASSHSASSESSSSSAERSSEREERSRSSASERASARRALPSALE ASS 

1 TEST 32 NOISE TEST ON 8 EDGES 
Hf SEPKSSSSSHSSSASSRARAESESSSSAASSSSRKERLSSERASRSRESELSREASSRE ASSES 

1348 004716 OO0004 tét22: SCOPE 
1349 004720 012737 900001 001160 MOV #1, STIMES ;;00 1 ITERATION 
1350 004726 0120737 O00116 901352 MOV s1'& TEMP NAC VALUE 
1351 904734 004537 010576 5 RS, NOIS -NO.SE AT -FULL SCALE 
1352 Oo474C 00015 1 
1353 S04742 0045327 C10S76 JSR RS,NOIS :NOISE AT MID-RANGE 
13264 BauTaG «BOCOtT ? 
1355 504750 904537 610576 JSR RS,NOIB “NOISE AT +FULL SCALE 
135 O04rS4 050016 16 

1958 | SHERESSRSAEERSSSKSERRSSESSESSKARRAKASSSSHASERARSRSESESSAKREEELLERS 

1365 ETEST 33 SETTLE TEST ON 8 EDGES 
12629 = PESEESSSESEASSESSRERASKEKSSRASSELRSLSSERKRERSSELESESRRERERARSERALELSE 

i361 OO47S6 OCO004 $6733: SCOPE 
1362 004760 012737 000001 O0116C MOV #1, STIMES -:D0 1 ITERATION 
1383 004766 004537 906232 JSR RS SETS :SETTLE-POSITIVE DIRECTION 
1364 004772 OO0015 1S 
1365 004774 o00016 16 
1366 904776 012737 O00!16 001352 MOV #116, TEMP 
1267 095004 004537 O06232 J RS, SETS sSETTLE-NEGATIVE DIRECTION 
1368 OO5010 ocoodls 1 
1369 9050le 900915 15 
1376 sEEERERELEREERELLALE EER ELAR EARLE REELS SESSLER EERE REESE AE EE 

137]  ETEST 34 DIFFERENTIAL LINEARITY ANO RELATIVE ACCURACY TEST 
1272  LSRHASERESRSASES ESAS SSESSAESEASSA SASS SESEAEEESERAAESSSSRSRSRE SE 

$373 «905014 oc0cOL: +8734: SCOPE 
1374 905016 012737 000001 001160 MOV #1, STIMES :;D0 1 ITERATION 
127 o0S024 905737 OOle2de TST sPnRS sFIRST TIME-SKIP DIFLIN 
1376 095930 00140e BEO 
1377 Oft032 094737 GOoBT7e4 JSR PC, DIFLIN 
1278 905036 090207 LEND: RTS PC “RETURN TO TEST SECTION 

1286 coso40 005900 CAWAIT: CLR RO 
$381 oos042 106300 1S: DECB = RO 
1382 OOS044 401376 BNE 1§ 
1383 905546 09¢307 RTS PC 



MAINOEC-11-DZADL-B 
DZAOLB.P11 

012737 

010046 

104402 
Oe 

MACY11 27( 66S) 

cososo 

Ql22e) 

001610 

000100 
174152 
000210 
174142 

174140 
920290 

173744 

Cléeee4 

c1c000 

001171 

CALIBRATION TEST 

091370 

174930 

17375C 

KQ3 
2-DEC-76 16:29 PAGE 36 

.SBTTL CALIBRATION TEST 
BEGING: MOV 8BEGINC, TADOR 

CLR OSTREG 
TYPE HEA 
CLR PSW 

18: MOV aSWR, RO 
BIC #177700 RO 
BIT 881713, aSWR 
BNE 2$ 
TYPE CH 
MOV Ro, -(SP) 

TYPOS 
-BYTE 2 
"BYTE 0 

2s: MOV #RETURN, JVECTOR 
SWAB ORR 0 
BIS #8176, RO 
MOV RO. aSTREG 
MOV #10. Re 

33: INC aSTREG 
WATT 
MOV SADBUFF RO 
BIT #91713, SSUR 

4 
MOV RO, aDISPLAY 

1$ 
4g: TYPE SPACE 

MOV RO, -(SP) 

S$: DEC 

G
I
D
U
I
D
 a 
-
 

P
M
M
U
M
e
-
 

TEST ADDRESS IN TADDR 
CLEAR STATUS SEGISTER 
‘TYPE OUT HEADING 

“READ CHANNEL FROM SWITCH RES. 
“ISOLATE MUX BITS 
-t5 BIT 13 SET? 

>: YES, SKIP TYPEOUT 

;;SAVE RO FOR TYPEOUT 

eee etal ascrl 
=: TYPE 2 DIGIT(S) 
> SUPPRESS LEADING ZEROS 

“ADDRESS AFTER INTRPT. 
*SWITCH BYTES 

sLOAD THE CHANNEL 
-TYPEOUT COUNTER 
:START CONVERSION 
tWAIT FOR INTRPT. 
=READ CONVERTED VALUE 
1S BIT 13 SET? 
=NOT SET, TYPE OUT LIST 

“PUT VALUE IN DISPLAY FOR DISPLAY CONTRO 
-REPEAT CONVERSION 

;;SAVE_ RO FOR TYPEQUT 
3;PRINT OCTAL CONVERTED VALUE 
;3GO TYPE--OCTAL ASCII 
s+: TYPE 4 DIGIT(S) 
:; TYPE LEADING ZEROS 

;DECREMENT THE COUNTEP 
;NO_CARRIAGE RETURN 
;CARRIAGE RETURN 
:REPEAT CONVERSION 



MBINGEC- 

OcAOLB. 

1424 

1488 
1427 
1428 
1429 
1439 
1431 
1432 
1433 
1424 
1435 
1436 
14937 
1438 
3439 
1449 
144) 
1442 
1443 
L444 
144S 
L446 
1447 
1448 

305260 
095266 

005272 
00530C 

905410 
BOS41E 

e732 
ataced 
004°°37 
004737 
00°77 
012737 
000137 

912737 

Ci2737 
000137 

MALY. 6 
LOGIC tE TS 

Cc 

pAecae 
002562 
995422 

OOSe46 
011722 

005272 
001202 
OCe4eb 
092562 
Oleb77 
001316 

001171 
0037 12 
00S42e 

005310 
01172e 

005360 
001202 
O02426 
00372 
O0S42e2 

005376 
011722 

127.665) 2-DEL-7 
ST SECTION 

~SE*TL 
901370 BESL 

1$: 

SBTTL 
901370 BESINA: 

18: 

011720 

.SBITL 
001370 BEGINW: 

1$: 

011725 

LO3 
16:29 PAGE 37 

TSR 
LOGIC TEST SECTION 

se fest 
PC, BEGINL 

UMPAD 
81$, AGTST 
SEP 

AUTO TEST 
gBEGINA, , TADOR 
SPA 
PC, TESTAD 
PC) BEGINL 

ND 
aTREG, -(SP) 

6 

1S ORLE 
PC WRAP 
PC’ BUMPAD 
1s’ 
$1$,AGTST 
SEOP 

WRAPAROUND _TEST 
aGE GINA, , TADOR 
$PA 
PC, TESTAD 
PC’ WRAP 
PC; BUMPAD 
1s’ 
is AGTST 
SEOP 

IND OF ADDITIONAL AD'S 
;LOGIC TESTS 
:MORE TO TEST? 
;TEST NEXT A/D 
ADDRESS FOR EOP 
TYPE END OF PASS 

; TEST ADORESS 
;CLEAR PASS COUNTER 
NO. OF AD'S TO BE TESTED 
;LOGIC TESTS 
:TYPE END OF LOGIC TEST 
SAVE STREG FOR TYPEGUT 
TYPE OCTAL NUMBER 
TYPE 6 DIGITS 
:TYPE LEADING ZEROS 
‘TYPE A CR,LF 

;TEST NEXT A/D 
: FEST NEXT AD 
;ADDRESS FOR ECP 
;TYPE END OF PASS 

; TEST ADDRESS 
CLEAR PASS COUN 
NO. OF AD'S TG BE TESTED 
;WRAPAROUND TESTS 
:MORE A/D’S TO BE TESTES” 
YES-GO TEST NEXT ADLIK 

; INCREMENTS SPASS 



Taiaineenaieie 

| MINDEC-11-DZADL-B 
| OZADLB.P12 

1460 gos¥22 905737 
1461 005426 901424 
1462 905430 063737 
1463 005436 C3737 
1464 005444 963737 
1465 305452 063737 
1466 005460 063737 
1467 905466 095077 
1468 005472 005337 

, 9469 505476 g00445 
147¢ 005500 062716 
1471 905504 013737 
1¥72 905512 013737 
i473 005520 013737 
1474 O0&526 905237 
i475 095532 062737 
1476 O05540 013737 
1477 005546 042737 
1478 005554 113737 
1479 905562 105037 
1480 005566 013737 
1481 005574 062737 
1482 095602 00507 
1483 305606 013737 
1485 O05614 012700 
1486 OCSb2e0 012701 
1487 005624 020137 
1488 005630 001410 
1489 005632 91002! 
1490 005634 005021 
1491 005636 010100 
1492 905640 005720 
1493 005642 020027 
1494 OOSE46 CQ1366 
1495 005650 000207 
1496 OOSES2 JecBel 
1497) OCSESY = 022021 
1438 005656 000762 

ECe 005669 012737 
£03 OQOSEE& 104400 

1S34 O9SE72 104400 
1509S 005676 017737 
1506 005704 042737 
1507 005712 912737 
1808 005720 904537 
1509 995724 001354 
1810 205726 000763 

MACY!1 271665) 2-DEC-7& 16:29 PAGE 38 
DETERMINE IF MORE ADLIK’S TO EE TESTED 

SSBTTL DETERMINE IF MORE ACIIk’S TO_BE_TESTEC _ 
001360 BuMPAD: TST NBEXT “ADDITIONAL G2°S? 7 

BEQ FIXADR *NO-INITIALIZE ADDRESSES: 
001332 cC1316 ADD VADR, STREG :SET UP NEW ST. REG. 
00:332 001320 a00 VADR; ADST! :SET UP NEW ADST 
901332 091322 Sale) VADR, ADBUFF “SET LP NEW BUFF R ACDRESS 
001334 001204 eae) VVCT? VECTOR -SET UP NEW VECTOR 
001334 901330 ADD VVCT: VECTRI 
173636 CLR avectRi 
901360 DEC NBEXT SONE LESS ADLIK 

BR BYPASS 
oo0002 FIXADR: ADD #2, (SP) 
001250 GQ1316 FIXONE: MOV $BASE , STREG :RELOAD INITIAL ADDRESSES 
e912S0 001329 MOV SBASE .ADST 
901250 001322 MOV SBASE . ADBUFF 
001320 INC aDsT! 
foo0d2 001322 ADD #2. ADBUFF 
001244 001324 MOV SVECTI. VECTOR 
170000 001324 BIC #170000, VECTOR 
001245 00:326 MOVE  $VECT1+1, BASEBR 
001327 CLRB BASEBR+1 “CLEAR HIGH BYTE 
001324 001330 MOV VECTOR VECTRI 
g90002 001330 ADD #2, VECTRI 
173622 CLR avECTRI 
001362 901360 MOV NMBEXT. NBEXT sRESET COUNTER 

-:LOAD .+2 AND HALT TRAP CATCH:; 
oo0216 BYPASS: MOV #216,R0 sFILL .42 
ocoe14 MOV #214'R1 "LOAD HALT 
00:340 1S: CMP R1, KBVECT 

BEO 25 
MOV RO. (RLI+ 
CLR CRL)4 
MOV Ri. RO 
TST (RO) + 

001002 CHP RO, #1002 
BNE 1$ 
RTS PC -TEST NEXT A/D 

23: CMP (RO)+, (R1)+ 
AMP (RO)+; (R1)+ 
BR 1S 

.SBTTL NOISE TEST, 1 EDGE 
005660 001370 BEGINN: MOV sBEGINN, TADOR ; TEST ADDRESS IN TADDR 
012030 TYPE ,NOIMSG “ASK FOR CHANNEL 
0136534 TYPE ASKCH 
173236 991354 15S: MOV SSWR. CH! ;LOAD CHANNEL 
177700 001354 B’C #177700, CHI 
o9ce00 001352 MOV #200, TEMP -LOAD DAC VALUE 
0i031e ISR RS, NOITST -G0 TO NOISE SUBROUTINE 

BR 1$ 



MAINOEC-11-DZADL-B 
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1533 OO604E 

1535 306052 
1$36 006054 
2537 OO&0S5S 
1538 006056 
1539 O06062 
1540 Q06066 
1541 006072 

1543 906076 
1S44 906100 

at 006136 

006142 
006144 
006145 
006146 
0061Se2 
906154 
0061E0 
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104409 

104492 
O0e 
000 

194400 
013737 
163737 
012777 
004537 
009000 
013746 

194402 
O04 
Col 

020437 
003903 
104409 
900207 

NO3 
MACY11 271665) 2-DEC-76 16:29 PAGE 39 
INTERCHANNEL SETTLING TEST, 1 EDGE 

.SBTTL INTERCHANNEL SETTLING TEST, 1 EDGE 
p50 001370 BEGINS: MOV BEGINS. TADDR Test ADDRESS IN TADOR 
120 TYPE SE TNS "ASK FOR CHANNELS 

001354 MOV (SP)+. CHI 
012335 TYPE , Tomsé 

RDOCT 
001356 MOV (SP)+.CH2 
090200 0013S2 Bk3: MOV #200, TEMP sLOAD DAC 
001356 001366 MOV CHE CHANL 
606336 ISR PC, GETEDG “GET EDGE VALUES 

006170 JSR PC,SETIA “SCALING = .O2 LSB 
096170 J5R PC’ SETIA *MAKE IT .O1 LSB 

BPL POSRe 
NEG Re 

POSRe: MOV Re, RY 
000001 006514 MOV #1 EDGFLG 
006036 ISR PC TYPSET 

011406 TYPSE1: JSR PC DECTYP 
012231 TYPE LSB 
001356 MOV bH2 ,-( SP) : + SAVE cHe FOR TYPEOUT 

TYPOS ;;GO_TYPE--OCTAL ASCIT 
\BYTE 2 >: TYPE 2 DIGIT(S) 
‘BYTE O >: SUPPRESS LEADING ZEROS 

013626 TYPE MAT - TYPE ASCIZ STRING 
306452 JSR PC TYPEDG 
N12c44 TYPE SETCH 
001354 MOV AHI, -(SP) 3 SAVE CHI FOR TYPEOUT 

TYPOS -:G0 TYPE--OCTAL ASCII 
.BYTE 2 -: TYPE 2 DIGIT(S) 
“BYTE 0 =: SUPPRESS LEADING ZEROS 

912266 TYPE ATMSG 
001354 006134 MOV AH1.1$ 
00i336 006134 SJB BASECH, 1$ 
eo9200 173172 MOV #200. JACBUFF 
011094 is JSR RS, CONVRT 

001352 MOV TEMP, -(SP) :;SAVE TEMP FOR TYPEOUT 
;; TYPE VALUE 

TYPOS 7:G0 TYPE--OCTAL ASCII 
.BYTE 4 2: TYPE 4 DIGIT(S) 
“BYTE 1 =: TYPE LEADING ZEROS 

O116£9 CMP RY VSET 
BGT ERR 

012376 TYPE OKMSG 
RTS pc 



‘ 4 s s > 

BO4 
MOE “S285. -8 “Al-25 27 S65 2-DEL-"E 16:29 PAGE 40 
TIAQLE.P!: INTEG HANNE SETTLING TEST, 1 EDSE 

156) [26:62 itss220 212827 ERP: TYPE ERMSG 
She ibe 3 2E=* RS b; 
563 
SEM 
S65 
S86 - -SUBRIUTINE FOR SETTLING TESTS:; 
3S&* 3O617D 013737 OC:3S6 30:564 SETIG: NOV CHe . DUMMY sLOAC DUMMY 
1568 30617 OO4S37 906516 JSR RS SARSLB -6C SAR ROUTINE AT SO” 
1569 06202 D0d62 co. : 
2579 306204 fog (901430 ACL DAS. R2 SACD RESULT TO Re 
1571 906219 913737 961354 901364 MOV =42 OUMMY “CHANGE DUMMY VALUE 
S57 306216 Doss. 006536 3 RS, SARSJB :60 SAR ROUTINE AT SC’. 
sE>3 SG E22 53. ; 
[5™% = JOB224 «1eS7O2 «O014IC 59 RAC, RE sSoBTRACT RESULT FROM R2 
2575 0630 40det7 RTS Be RETURN 
iE 5 006232 012537 901354 SE": 9 “HOV RS)¢, CHI :SE7 FIRST CHANNE. 
1578 906236 010537 00135e May) RS )4.6 S3ET SECOND CHANNES 
ae 06242 063737 901336 02354 Ade BASECH. Chl 
eo ¢ € aust L 

1581 poeser aBa5 pease aR Bese tesa -GET EDGE VALLES 
1582 OObebe ocso02 CR Re 
7583 OO6264 O127959 000: MOV 810,R3 ;SET UP COUNTER 
2584 306270 OON737 «(CCID SEGA: JSR pe Seria GET SETTLE VALUES 
1585 306274 005237 C1414 INS FUE 
SSG6 306300 CE: 3 
7587 906302 O0127e BNE SETAA sREPEA’ 9 TIMES 
1299 OO6304 162737 200019 oCi4t4 $8 819, EDGE 
‘589 O06312 S0¢70e TST Ro 
S690 306314 «= 1090°: BP ROP0S 
1661 FO0G3!6 4HCE452 NEG 
1592 306320 015204 R2PSS: NOV 
ak Gi2737 9900i2 SceEl4 MOV 89. EDGFLG 
set YE o'e’ Sc ic nO 4 Pac Pane’ Soke SR pe tyPSET :TYPE OUT RESULTS 
SE9¢ FREE Seek R*c RE RETURN 
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MACY21 27.665) 2@-DEC-"6 16:29 PHGE 4] 
INTERCHANNEL SETTLING TEST, 1 EDGE 

sSUBROLTINE TO GET EDGE VALUE 
“CALLZJSR PC GETEDG 
: CONVERSIONS . A/D CHANNE. ‘CHANL’ 
i RESULT IN EDGE, USES RO 
a3 TEMP 

w
e
 

o
e
 

o
-
o
o
 ' 

oO
 

8
 ’ 

wm
 

9063% 0139777 301352 172756 EDS: Ov dAOBUFF 
006344 113° 001366 CHANC RO ;GET CHANNEL 

ae Te OE oak 
Spe ser ass, OO. 13 MOV RO. aSTREG ‘ 
Seite Sl2e700 900100 is Rov #190, RO “DAC SETTLING DELAY 

spsht sie ; Be 1§ 
506372 005337 oc1414 CLR ECGE 

oei8 Sess atest 172714 ROY 2 RO QVECTOR :R 
pear ee To4543 ° CONV: INC aeRO +E BRN BOORE T CONVEP 2Fan 
906414 6590091 WAIT Bait FOR INTERRUPT 
506416 O0E773? 17270C OOLYI4 ADC DAOBUFF , EDSE 

BS a Be fo 
Se Does? goss mek EDGE 

sc Bopsas Retail asr EDGE 
n06444 905537 301414 ADC EDGE 
06450 900207 RTS PC 

jz SUBROUTINE TO TYPE EDGE VALUES: : 
O0e+S2 013703 OCl414 +YREDG: MOV EDGE R3 
QOE4SE 9OLO9NG MOV R3,-!SF; :3SAVE R2_FOR TYPEOUT 

:;TYPE OCTAL VALUE OF EDSE 
DOB4EC 104402 TYPOS ::G0_ TYPE--CCTAL ASCII 
06462 DOM BYTE 4 >: TYPE 4 DIGIT(S) 
ONE 463 “BY? >: TYPE LEADING ZERCS 
6464 023727 coeS:4 ofcd0, *mp EDGFLS, #1 

Ee EEE nce Bs 
056500 tate ar5e 6 TYPE ch ;TYPE_ASCIZ STRING 
DOEECN 315346 MOV AS. = se is SAVE R3 FOR TYPEOUT 

065% 104452 *YPOS i. oo Fee te ASCII 
ae a $he 994 BYE 44 Bite 4 DIGIT(S) 
eetell 2h UTE TYPE LEASING ZERCS 
Sree SOCES/ ser: . RIS 
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MACY. 2 27:665) 
INTERCHANNED SETTLING TEST, 1 EDGE 

OO1414 

OCi410 

DOY 
2-DEC-"E 16:29 PHGE se 

i SUBROUTINE ne oe 00 sUGCESSIVE APPROXIMATION ROUTINE 
Pao ALL= 

XXX N XXePERCERT™ 
SRESULT RETURNED IN (DAC USES ROR, Re 
SORSUB: MOV RS) 4+ P 

ASL PERNT 
ASL PERCNT 
ASL PERCNT 

- ASL PERCNT 
SARI: MOV 8200, BITPN” 

CLR DAC 
TR’ CLR 

ADD Ro tpn PNT DAC 
MOV DAC, SADBLFF 
MOV 8100, DELAY 

1S DEC DELAY 
BNE 1S 
MOV 41600. RI 

NXTCVT: MOVB DUMMY. dADST! 
MOV SRETURN. JVECTOR 
BIS 8101, aStREG 

SWAB 
BIS 8101 .R4 
MOV R4, SSTREG 

CMP @ADBUFF , EDGE 
BGE 2s 
INC RO 

2s: DEC Ri 
BNE NXTCVT 
CMP RO, PERCNT 
BGT SHIFT 
sue BITPNT. DAC 

SHIFT: ASR BITPNT 
B TRY NE 
RTS RE 

:aET PERCENT 

;RESCALE PERCENT FOR 1650. 
:PCINTS PER BURST 
SINITIALIZE BIT POINTER A? “SB 
SINITIALIZE DAC VALUE 

:TRY BIT 

;STALL TIME 

:SET UP FOR 1600. CONVERSIONS 
:PRESET MUX TO DUMMY CHANNEL 
TRETURN ADDRESS 
:CONVERSION ON DUMMY CHANNEL 
:WAIT FOR INTERRLPT 
; DUMMY READ 

INTERRUPT ENABLE START 
:JUMP TQ CHANNEL + START LINVER™ 
:WAST FOR INTERRUPT 

;COUNT RESULTS .LT. EOS 

THnE THE BIT OUT 
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1i-52ADL-B MACYL1 27(665) 2-DEC-76 16:29 PAGE 43 
if INTERCHANNEL SETTLING TEST, 1 EDGE 

wares jowne paces RRS SNE WaRREGTY SPOUT. 
SOE? Abe sas ot CLR 
396734 012790 9177S MOV SBUFFER RC 
956740 Ole781 1co0cC MOV 84096. A} 4096 WORDS FOR HISTOGRAM 
A744 005920 CLEAR: CLR (RO)+ “CLEAR BUFFER ARER 
306745 005301 DEC R} 

OE oes Tee ? ane rata TRIBUTION BUFFER PCINTER 
Reeser Rigel Fi 438 MOV aha! «Re Bia Na ate MALT Wibice 
006762 905903 CLR R3 
006764 005037 001430 CLR OUT 
006770 095337 001342 CLR WIDE 
506774 090937 001344 CLR NARROW 
097095 391346 CLR FIRST 
007004 005937 001359 CLR SkIPST ; 
90731 poses CLEAR2: CLR iRO)+ -CLEAR DISTRIBUTION BUFFER AREA 

1 6361 bEC R 
DOTOI4 901375 BNE CLEAR 
007016 b1270° 990011 “WANNL : mov #11,R0 Ro “CHANNEL 11 

0637 aw e 

007026 003309 SWAB BA sLOAO MUX BITS 
a57030 OSE705 900100 BIS 8100,R0 
OS7034 O10077 172256 MOV RO. aSTREG 
907040 012790 do1449 MOV #800. RO sNOMINAL STATE WIDTH - : LSB 
307044 012777 OOlEIC i7Zes2 MOV BRETURN aVECTOR 
007052 Clerval 07775 AGAIN: MOV #4094. 1 

? 904737 310722 NEX*: 13k Pc RANDY -GET RANDOM NUMBER 
0127 13%c Vv RNA. Re 

N97066 O4e702 177766 BIC 8177760, Re :MASK IT 70 4 BIS ONLY 

pratt ee DELAY2 gee RONVR TALL LAY? ; 
907076 091376 RE. ava me 
907100 O9C277 :?221e ZONVR: INC aSTREG “START CONVERSION 
907194 o03d01 WAIT 
007106 C17792 172219 MOV SADBUFF , R2 -GET CONVERTED VALLE 
907!12 001413 BEG DELAY] “IGNORE IF = 
967114 020227 607777 CMP Re 87777 “IGNORE IF =7777 
367126 001413 BEG cave 
907122 006302 ASL Re 
997124 O0S262 017756 INC BUFFER(R2) ;MAKE HISTOGRAM 
007130 10091 BPL OKAY 
007132 Ole7be 077777 017756 MOV 8077777, BUFFERIR2) sPREVENT OVERFLOW 
097140 OCd497 BR OKAY 
907142 028227 007777 DELAY1: CMP RO, 87777 sEQUALIZE LOOP TIME 
007146 90!400 BEQ DELAYe “WITH DUMMY INSTR. 
007:55 o0Se01 DELAY2: INC RI 
007152 905263 00:2Se INC TEMP (R3, 
957156 1004C3 BNI NOTOK 
907165 905301 OKAY: DEC RI 
97162 0013 BNE NEXT 
027164 004 BR AROUND 
So71EE 005037 001352 NOTOK: <.R TEMP 
207172 090772 BA OKAY 
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"GS INDEC=11-D2ADL-B MACYL1 27(6659 2-DEC-7& 16:29 PAGE 44 
DZAOLB. P11 INTERCHANNEL SETTLING TEST, 1 EDGE 

1733 CST:74 995300 AROUND: DEC RC 
1734 O87I7E 931325 BNE AGAIN 
i738 oct290 912790 oC7776 MOV #4094, RO 
1736 OOT204 Olerol O1776C MOV BBUFFER+2,R} 
r3 907219 de 352 READ: Ov {R1)+,R2 sGET STATE WIDTH 

1739 Sieh 14 pees te ASR AS 

int Bae GRE 8 em, ¢ Hy = 

a aecsse Roazes 9903:0 aC Rs #290. hoe. RAnRE? 
1743 SO7226 902403 BLT INRANGE 
sT44 207230 005237 001430 INC OUT “YES - INCREMENT COUNTER 
i745 OCTER4 «690423 BR * (PBAB 
ira 07336 «006302 INRNGE: ASL RE a 
tte? 007249 ONS262 317:36 INC CIST(R2) sMAKE STATE WIDTH DISTRIBUTION 
tise BO7e44 906992 ASR Re 
2748 (507246 «gese27 goccke eMP Re. #SO0. :IS 17 1-2 LSB? 
2755 «(OC72S2 6002907 8GE NOTNAR 
17S: 907254 995237 901344 INC NARROW 
ives B0re60 905702 Ist Re :IS IT A SKIPPED STATE? 

i754 Boo 64 ape 95 00:3S2 INC ops 
17S) OCTe70 OOOONDS 31$: BR TYPBAD 
1756 «307272 20227 cos226 NOTNAR: CMP Re. 9:50. -I5 IT 1.5 LSB? 
1727 907276 «= OD242£ BLE LAST 
1788 367300 905237 091242 INC WIDE 
1759 007304 005737 001246 TYPBAL: TST FIRST 
1762 507310 OO10D4 BNE 605 
1761 007312 906237 301346 ING FIRST 
1762 907316 104400 912201 TYPE STATE 
17e2 997322 910193 698: MOV 1,P3 
1764 907324 162703 9177€C SUB SBUFFER+2,R3 
1765 007330 00629 ASR R3 
1766 907332 O10346 MOV R2,-(SP} »;SAVE R3 FOR TYPEOUT 
1767 :: TYPE STATE 
1768 007334 104400 TYPOS ;;G0_ TYPE--OCTAL ASCII 
°769 007336 004 -BYTE 4 =: TYPE 4 DIGIT(S) 
$779 007337 "BYTE 1 >: TYPE LEADING ZEROS 
1771 907340 104400 012175 TYPE DASH 
1772 907344 004737 911406 JSR PC DECTYP 
1773 007350 104400 O!2165 TYPE LSBMSG 
1774 007354 005300 LAST: DEC Ro 
1776 907356 OO1314 BNE READ 
1776 907360 112737 009177 C1446S MOVB 8177 DECPNT 
1777 007366 013702 001350 MOV SKIPST Re -GET NO. OF SKIPPED STATES 
1778 907372 904737 011496 JSR Pc, DectyP -TYPE IT 
1779 097376 104400 O124e4 TYPE SKPMSG sTYPE MESSAGE 
S785 007402 005737 001250 TST SkIPST 
378: 07496 901403 BEQ 1$ 
376 297410 104409 o0124C7 TYPE ERMSG : TYPE “ERROR” 
$763 3074!4 OO0ND2 BR AGP 
17E4 207456 104400 012276 1S: TYPE § OKMSG :TYPE #0Ke 
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MACY... 27.665) 
INTERCHANNEL SETTLING TEST, 

00134+ 
C11406 

C1e407 

O1le37b 
001344 
iste 
001430 

Biobe 
912577 
200051 

C3e407 

012376 
001404 

O:CeS4 
9130S4 

cTFI Re 
000310 

011304 

031304 

013600 
c152S4 

O4465 

GO4 
2-DEC-7E 16:29 PAGE 45 

1 EDGE 

NAR: MOV NARROW, RE 
JSR Pc DECtYP 
TYPE _NARMSG 
MOV WIDE. Re 
<lale OUT, Re 
JSR PC ECTYP 
TYPE WiOMSG 
MOV but. R2 
JSR Pc BECTYP 
TYPE OUTMSG 
TST but 
BEO 11S 
TYPE ERMSG 
BR HALF 

11S: TYPE OKMSG 
HALF: MOV NARROW, Re 

ADD WIDE. Re 
ADC OUT, Re 

mov RRL 
MOVE BEEBE CENT 
TYPE HAFMSG 
cH RO 41. 

RE. ede 
. BR SWOIST. 
21S: TYPE OKMSG 
SWOIST: TST FLAG 

BE3 RELACC 
JSR PC DELCLR 
TYPE =—s-_— s MSGI 
TYPE BUFF I 
MOV &DIST,RO 
MOV 8200. .R1 

NXTYL: MOV (RO}+ RE 
JSR PC LOADY 
CLR 
ISR PC, LOADY 
DEC 1 

NXTY1 
C2 

JSR PC DELCLR 

-GET NO. OF NARROW STATES 
“TYPE IT 

»TYPE MESSAGE 

-TYPE NO. OF WIDE STATES 
:TYPE MESSAGE 

-TYPE NO. OF STATES OUTSIDE 2 LSB 
; TYPE MESSAGE 

“TYPE “ERROR” 

sTYPE “OK™ 

:TYPE NO. OF STATES OUTSIDE LIMITS 

“COMPARE IT TO NOMINAL 

: TYPE “ERROR” 

vse? 
;WAIT AWHILE, THEN CLEAR VTSS 

; TYPE BUFFI-PRINT GRID 
;POINTER TO STATE WIOTH DISTRIBUTION 
;G0 200. TIMES UP TO 2 LSB 

s TYPE ASCIZ S*RING 
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MACYi2 er. 66S) 2-DEC-"E_ 16:29 PAGE 46 
INTERCHANNEL SETTLING TEST, 1 EDGE 

;CHANGE HISTOGRAM ERROR TO RELATIVE ACCURACY ERROR 

RELACC: CLR Ri “RUNNING EPROR = 9 
CLR R3 “MAXIMUM ERROR = 0 

313447 TYPE MSG21 
017760 _ MOV BUFFER+2 RO 

NXxTSTA: MOV CRO), Re -STATE WIDTH = R2 
001440 Sue 3800. ,Re2 “STATE WIDTH ERRCR IN R2 

ADD R2 Ri -UPDATE RUNNING ERROR 
MOV RI‘ cRO)+ “SAVE IN BUFFER 
MOV R1'RY SAVE IN RY ALSO 
BPL PLUS “IS IT POSITIVE? 
NEG RY -NO = MAKE IT POSITIVE . ; 

PLUS: <MP RY R3 :CHECK AGAINST PREVIOUS MAX. ERRCR 
BLE NOTNEW ;NOT A NEW MAXIMUM 
MOV 74 R3 “UPDATE MAXIMUM IN R3 
MOV RO. 7 

017760 SUB sBUFFER+2,RS 
ASR RS -RS=EDGE VALUE AT MAX. REACC 

037754 NOTNEW: CMP RO. sBUFFER+8190. -CONE” 
BNE NXTSTA ;NO - REPEAT . 
ASR R3 *RESCALE FROM 1 LSB = 800. SCALING 
ASR R3 -TO0 1 LSB = 190. SCALING 

re ASR ¢ RB 
, Adc R 

MOV.  R3,R2 
011406 JSR PC DECTYP 
C13474 TYPE LINEA 

MOV RS, -(SP) -:SAVE RS FOR TYPEOUT 
3; TYPE VALUE 

TYPOS ;:GO TYPE--OCTAL ASCII 
-BYTE 4 >: TYPE 4 DIGIT(S) 
BYTE 1 >; TYPE LEADING ZEROS 

012333 Tree gsi ASH -PRINT °7° 

MOV R5,-. SP) »;SAVE RS FOR TYPEOUT 
33 TYPE VAL 

TYPOS 2:G0 TYPE--OCTAL ASCII 
-BYTE 4 ssTYPE 4 DIGIT(S) 
“BYTE 1 =: TYPE LEADING ZERCS 

011652 ¢ R3,VLIN 
BLE 41 

012407 TYPE ERMSG 
BR 42g 

012376 435: TYPE OKMSG 
901404 428: 1ST FLAG -VTS5? 

BEO Loe 
7756 MOV SBUFFER, RO 0: 

010060 MOV 84056. , Al 
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MAC’L: 27 (665) 2-DEC-76_ 16:29 PAGE 47 
INTERCHANNEL SETTLING TEST, 1 EDGE 

0110C2 GETDAT: MCV RO) ,R2 = GET RELATIVE ACCURACY ERROR SCALED ILSB = 800. 
p06202 ASR Re -RESCALE IT To 1 LSB = 100. 
o06e02 ASR Ro 
006202 aAsR Ro 
00550 ADC Re 
062702 000166 ADD 81:8. Re ;AND MOVE IT TO MID-SCREEN 
010220 MOV Re. (RO)4 “PUT IT BACK INTO BUFFER 
005301 DEC Ri 
001366 BNE GETDAT 
012700 917756 MOV SBUFFER,RO 
012704 917756 MOV SBUFFER RY 
012705 017760 MOV SBUFFERS2 RS 
012701 001000 MOV aSi2. Ri 
012702 000097 NXT8: MOV #7. Re 
012003 MOV (ROS+.R3 
010337 001420 MOV R3, MIN ; MINIMUM 
010337 001424 MOV R32’ MAX > MAXIMUM 
012003 NXTCMP: MOV (RO)+,R3 
920337 001420 CMP R3. MIN 
902002 BGE MAXTST 
019337 001420 MOV R3,MIN -NEW MINIMUM 
023337 o0!424 MAXTST: CMP R3° MAX 
003402 BLE TStg 
010337 col424 MOV R3, MAX :NEW MAXIMUM 
005302 TST8: DEC R2 
901363 BNE NXTCMP 
013724 o01420 MOV MIN, (RY)+4 
013725 acise4 MOY MAX’ (RS i+ 
N22425 CMP (R43+, (RS)+ -BUMP EACH ONCE MORE 
905391 DEC Ri 
901345 BNE NXTB 
104400 91276e TYPE  ,MSG18 
104400 013703 TYPE BUFF :TYPE BUFFe2 
012790 017756 MOV RBUFFER.RC 

737 «010232 JSR PC LOAD 
104400 913603 TYPE 63 :TYPE ASCIZ STRING 
C12700 017760 MOV bBUFFER+2 RO 
904737 019232 ISR PC. LOAD 
1O449S 013609 TYPE Ce -TYPE ASCIZ STRING 
004737 910254 JSR PS DELCLR 
000207 Lo2: RTS pe 
012701 001090 LORD: MOV #512. ,R1 
d1e00e LOADG: MOV (RO)+;R2 
005720 TST (RO)+ 
004737 011304 JSR PC, LOADY 
005301 DEC RI 
001372 BNE LOADO 
999297 RTS BC 



| 
| MBINDEC-11-DZADL-B 
; OZAOLB.P11 

1925 C102eS4 
1926 910256 
192? 010° 
1928 0190264 
1929 010266 
1930 gi Ree 
i331) 219¢7. 
1932 010390 
1333 910302 
$924 C:7304 
1935 810210 
13936 
1537 919312 
3938 0193:6 
1939 010324 
2942 910330 
2341 010334 
1342 91034e 
2943 010346 
3934 

1965 
94 
1947 
1946 
1949 
i3sG 9iC3S0 
1951 010354 
19S2 019360 
2353 «60103 
19S4 010366 
1gS&_ 010372 
1956 9.0374 
1357 910400 
1968 819404 
1963 0104 
1969 O19414 
296) 0:0420 
2962 O1C4e4 
2363 0160430 
1964 019434 
1965 010449 
1966 

er ines 
3 ato 
1970 019459 
1971 Q104S6 
3972 010460 
1973 010466 
5974 9:0470 

005900 
Q:2701 
005300 

013537 
012737 
004737 
004737 
012737 
004737 
900205 

104402 
09 
Q 

023737 
003007 
023737 
303003 
104400 

ToHMag 
000257 

MACYI1 27.665) 
INTERCHANNEL SETTLING TEST, 1 EDGE 

oocded 

010000 

913723 
F
E
O
 

S
E
E
 

£
E
 

£
£
 

001400 

001402 

01e376 

012407 

17064C 

OL1644 

CLib46 

e-DEC-7é 

DELCLR: CLR 
MOV 0 

1$: DEC 
BNE 
DEC 

BY 
BEQ 
HAL, T 

2s: ivee 

JO4 
16:29 PAGE 48 

‘a sBITl2,aSWR 
es 

VTINIT 
pc RT 

;;NOISE SUBROUTINE; ; 
NOITST: MOV 3.85) +. CHANL 

CHANL DUMMY 
PC, GETEDG 
PCINCIA _ 
#1.EDGFLG 
PC’ TYPRP 
RS 

-: TYPE RMS AND PEAK YALUES:; 
tYpRP: TYPE NOI 

TST AMS 
BP PCSRMS 
CL RMS 

POSRMS: TST PEAK 
BPL POSPEA 
CLR PEAK 

POSPER: MOV RMS Re 
JSR PC DECTYP 
TYPE MESR 
MOV PEAK Re 
JSR PC DECTYP 
TYPE MESP 
JSR Pc TYPECG 
TYPE CHAN 
MOV EHANL , -(SP) 

TYPOS 
.BYT 2 
"BYT 
CMP RMS, VNR 
BGT ER 
CMP PEAK, VNP 
BGT ER 
TYPE OKMSG 
RT 1 

ER: TYPE ERMSG 
RTS PC 

;DELAY BEFORE CLEANING SCREEN 

: TEST FOR HALT FOR DISPLAY 
;:CON’T HALT FOR DISPLAY 

;LOAD CHANNEL 
;LORD DUMMY CHANNEL 
:GET EDGE VALUE 
;GET RMS AND PEAK VALJES 

; TYPE RMS ANC PEAK VALUES 

;RMS<O,SET RMS=0 

:PEAK<O,SET PERK=C 

:;SAVE CHANL FOR TYPEOUT 
3; TYPE CHANL 
;;G0_TYPE--OCTAL ASCII 
53 TYEE A paretyy 
:;SUPPRESS LEADING ZEROS 
;WITHIN LIMITS? 

sWITHIN LIMITS? 
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MSINOEC-11-D2ADL-B MACY1! 27(665) 2-DEC-76 16:29 PAGE 49 

Pl} INTERCHANNEL SETTLING TEST, 1 EDGE 

> SUBROUTINES FOR NOISE TES’:; 
919504 995937 991409 AOTA: CLR RMS 
15510 005037 O61 LR PEAK 

910514 004537 OC&SIE NOI1: JSR RS, SARSUB 
o10Se0 900020 16. 
010532 063737 001419 901400 aoc DAC, RMS 
210530 004S37 OO6S16 JSR RS, SARSUB 
010534 000124 84, 
19536 163737 CC1410 901400 SUB DAC, RMS 

019544 OO4S37 SObSIE JSR RS, SARSUB 
610550 900001 1 
O0:0552 063737 001410 oc01402 ADD DAC, PEAK 
019560 604537 006516 JSR RS, SARSUB 
610564 90ci43 99. 
C10566 163737 JO1419 oO1402 SJB CAC, PEAK 
619574 905207 RTS PC 

0:0576 012537 001366 NOIB: MOV (RS) +, CHANL 
O10602 062737 001336 OC13bE ADD BASECH. CHANL 
010619 013737 O01366 001364 MOV CHANL , DUMMY 
010616 004737 6006236 JSR Pc GETEDG 
0106e2 005037 901400 CLR RMS 
910626 005937 901402 CLR PEAK 
010632 012737 809010 o1c7eC MOV #10, 10 
919640 004737 O!0514 18: JSR pC NOT! 
J10644 005237 001414 INC EDGE 
010650 005337 010720 DEC 108 
019654 001371 BNE 1$ 
010656 162737 900010 901414 SUB #19, EDGE 
C1O664 096237 001400 ASR RMS 
019670 906537 901400 ADC RMS 
0:0674 006237 O0}40e ASR PEAK 
010700 005537 9001402 ADC PEAK 
910708 0!2737 oo0COlG o06c:4 MOV #8. EDGFLG 
010712 004737 916350 JSR pc. tyPRP 
019716 o902nS RTS RS 
015720 90000 103: 0 

-» RANDOM NUMBER GENERATOR: : 
019722 063737 001374 001372 RANDY: ADD RNB, RNA 
010730 063737 001376 001372 ado RNC; RNA 
010736 095537 001372 ABC RNA 
O10742 063737 001372 001374 ADD RNA, RNB 
01 063737 001376 001374 ADD RNC; RNB 
01 005537 001374 aoc RNB 
010762 063737 091372 901376 ADD RNA, RNC 
010770 063737 001374 091376 AOD RNB; RNC 
019776 905527 991376 aoc RNC 
o11o92 900207 RTS PC 

;CLEAR RMS VLAUE 
:CLEAR PEAK /ALUE 
;D0 SAR ROUTINE AT 1&% 

;ADD RESULT TO RMS 
:00 SAR ROUTINE AT BY:. 

;SJBTRACT RESULT FROM RMS 
;D0 SAR ROUTINE AT 1+ 

;ADD RESULT YO PEAK 
;D0 SAR ROUTINE AT 99% 

;SUBTRACT RESULT FROM PEA¥ 
:RETURN 

»GET CHANNEL VALUE 

“LOAD DUMMY CHANNEL 
-GET EDGE VALUES 

sCLEAR RMS VALUE 
“CLEAR PEAK VALUE 
"SET UP COUNTER 
:GET NOISE VALUES 

-REPEAT 8 TIMES 

sSCALE IT TO 1 LSB=100. 

TYPE RESULTS 
sRETLan 

* COUNTER 
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| MR INOES-11-DZAOL-B MACY11 27(66S) 
INTERCHANNEL SETTLING TEST, 1 EDGE CZAGLB.P11 

2028 
2029 011004 012500 

| 9030 011906 063700 001336 
| 2031 O1i01e 010037, 001366 

2032 011016 000300 
| 2033 011920 005037 001352 
| 2034 011024 019077 170266 

2935 011036 12700 019000 

Shas ALLS BRP aMD 
2038 O11040 012777 001610 
2039 01104 012700 oocolc 
2040 911052 152777 oOod101 

| 2941 O11060 O0000 . 
| 2042 O11062 067737 170234 

2043 011070 005300 
2044 911072 001367 . 
2045 011074 37 001352 
2046 911100 006237 001352 
2047 OL1194 096237 001352 

| 2948 OL1110 905537 1252 
2949 O11114 o09205 
2950 
2951 
2952 911118 012537 001124 
2953 Ollie2 013537 091406 
2954 O11126 013737 001352 
2955S 011134 013701 001126 
2056 011140 013700 ool!e4 
2057 O11144 160100 
2ose O11146 100001 
2959 911150 o0s4o0 
2362 911152 620037 ooL14oe 
206] 611156 093001 
e062 01::69 905726 
2363 Olile2 oodeds 

170256 

172236 

001352 

0C1126 

2-DEC-76 

- ROUTINE TO AVERAGE 8 CONVERSIONS: ; 
CONVRT: HOV RS)+ RO 

es: 

1S: 

;COMPARE S$GDDRT 

16:29 PAGE 50 

EGMPAR: MOV 

78: 

10S: 

MOV 

LOY 

(RS)+ “GET CHANNEL VALUE 
BASECH, RO 
RO, CHANL 

TEMP 
RO, ISTREG ;LOAD CHANNEL INTO MIX BITS 
#16000, RO 

2 
#RETURN, AVECTOR “LOAD VECTOR 
#10,R0 -SET up COUNTER 
$10], aSTREG -SET INTRPT. EN., START CONV. 

“WAIT FOR CONVERSION 
QADBLFF , TEMP :READ BUFFER 

1$ -D0 8 TIMES 
TEMP AVERAGE VALUE 
TEMP 
TEMP 
TEMP 
RS » RETURN 

AND S$BDDAT:: 
(RS)+, $GDDAT -GET GOOD DATA 
J(RS)4+, SPREAD -GET SPREAD 
TEMP. SBDDAT -GET BAD(ACTUAL) DATA 
SBDDAT RI 
SGDDAT'RO 
R1,RO :GET DIFFERENCE 

RO 
RO. SPREAD “COMPARE IT TO SPREAD 
10$ -GO TO ERROR PRINTOUT 
(RS)+ BUMP RETURN POINTER AROUND ERROR CALL 
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MAINDEC-11-DZADL-B MACYL! 271665) 2-DEC-76 16:29 PAGE Sl 
DZADLB.P1} INTERCHANNEL SETTLING TEST, 1 EDGE 

2064 -SUBROUTINE TO TYPE INTRPT. TST MSG.:: 
Silt 4 737 001202 dimw: TST SPASS 
111 1 j BNE 20S 

011172 Ole: 01:234 001110 MOV $20$, SLPERR 
2068 O11200 012737 011234 001106 MOV #20$. SLPAOR 
2069 011206 104400 013633 TYPE METST -TYPE ASCIZ STRING 
2070 Ollele Oi004%6 MOV RO, -(SP) ::SAVE RO FOR TYPEOUT 

ae 11214 1044 TYP {ico TyPE=- ora ASCII 
BRS sBESCS 0 oo fe 2 YPE 2 DIGIT(S) 
2074 Oll21? 000 BE 0 SUPPRESS LEADING ZEROS 
O75 Oll220 104400 012723 TYPE ONAD 

2076 Ollee4 613746 OO1316 MOV STREG, -\ SP) »:SAVE STREG FOR TYPEOUT 
2977 13 TYPE BUS ADDRESS 
e978 011230 104402 TYPOS -GO TYPE--OCTAL ASCII 
2079 Ollo32 006 .BYTE 6 :: TYPE & DIGITS 
2980 011233 001 "BYTE 1 TYPE LEADING ZERCS 
08 011234 000207 20$ RTS Pc 

2083 011236 005737 oD1202 DUMC: TST $PASS 
2084 O11e42 901010 BNE 30S 
2085 O11e44 012737 011264 001110 MOV #30$, SLPERR 
E86 Ol!eS2 O12737 911264 OOL106 MOV #303. SLPADR 
2987 011260 104400 9312320 TYPE DONE 
2088 Olle64 90c207 305: RTS se 
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o90905 
OSer77 

005937 
000297 

009207 

MACTIL 2766S) 
INTERCHANNEL SETTLING TEST, 1 EDGE 

000353 

000353 

177740 
000049 
167606 

167602 

177770 
000040 
167552 

167546 

LE764E 

2-DEC-76 

RS 
I 

CLR 
RTS 

- SUBROUTINE 
COAGY: TST 

PLUSRe: CMP 

LESS: MOV 

B10: TSTB 

Bll: TSTB 

NOY 
16:29 PAGE Se 

#100, dSTKS 
PSW 
PC 

#177770,R3 
840,23 
ISTPS 
B11 

3, aSTPB 
PC 

:SUBROUTINE TO RESET & SET INTRPT. EN. ; 
T: RESET 

;ROUTINE TO LOAD VLAUE INTO Re 
;AS A VTSS Y-VALUE 

;PRINT CHARACTER 

;PPINT CHARACTER 



a? ee ee Ce ee pe a ee 
~ ~~, =e - ~se = | ~~ ag,’ .~ a. moe “ . ~, 

| 

| BOS 
' MRINOE SA -D2A0L-B Al¢i1 27.665) 2-DEC-7&_ 16:29 PAGE £3 
, TOACLB. PLS TNTESCHANNEL SETTLING TEST, 1 EDGE 

ei2; s:SUBROUTINE TO TYPE DECIMAL VALUE;; 
2122 -- IN Re AS _X.XX;: 
2:23 O11406 O0STIE BECTYE: TST Re :TEST VALUE TO BE TYPES 
2:e4 O1l4id 199003 BPL POS 
2:25 011412 JON400 912135 TYPE MINUS :"YPE MINUS SIGN 

'  @i26 SLING 4 NEG Re 
eié. 221420 O2522e7 O07"? POS: CMP Re, #999. 3999. REPLACE IT WITH 999. 

 -gnb@ 0114284 003402 BLE OKAYD 
| £128 211426 Sle? 174? MOV 2999. ,Re 

ei3s¢ 021432 rosy 14467 OKAYD: CLRB ONES ;CLEAR ONES 
. ra: G21436 105037 014466 CLRB = TENS :SLEAR TENS 
‘  €s3e Sii442 136037 O14464 CRE HUNS CLEAR HUNS . 

ei:as fi1446 00570 TESTRe: TST Re :CONVERT VALUE TS A DECIMAL VALJE 
eis OL1450 001424 BEQ TYPOUT 
2:35 011452 005302 DEC Re 
2:3 O11454 105237 014467 INCB ONES 
e227 O11460 leave? Siw46? 000012 C ONES, #10 
2:38 931465 001367 BNE TESTRe 

| BESS BIN Bees Blades Thea Tene 
' 2141 611590 133537 Biase 02012 ise rEN 8! 

2:42 011S06 001367 BNE TESTRe 
2142 O1:810 19503? 914466 CURB TENS 
2:44 911514 196237 514464 INCB = HUNS 
2:45 913Se0 Oocrse2 BR TESTRe 
ei4e 315522 152737 OOOCeS 14464 TYPSUT: BISB 865, hINS ;PREPARE FOR TYPOUT 
2:4? 91.530 152737 000060 O!4466 BISB 960, TENS 
2148 C::536 162737 900060 C1446? BIS8 860, ONES 
2:48 C2544 108400 O14464 TYPE HUAS TYPE VALUE 
z:55 51.650 00020? RTS bc 
Case 

eiSe 011552 012701 O11644 WFAOJ: MOV VNR: sSUBRCUTINE TO SET UP LIMITS 
2:53 €1:556 005737 00133 TST BasEtH STESTING AN AMLIK? 
2.54 911562 061493 BEQ 1S 33 
2:55 01:564 O:2702 011676 MOV 8VARLT3,R2 ;BASECH NOT ZERO, USE AMLIK LIMITS 
e.5& 911570 pceartY BF 33 
2:57 O1:&72 73? «OCL422 18: ST TEST 
e.t8 CLIS7E 31003 BNE 
2:59 21169 Cle7de 011656 MOV BVARLT1,R2 ;WFETEST20,USE NORMAL LIMITS 
E:tc S164 OoON0e BR 38 
2:6, 91169 Ole702 c116e6 2s: MOV BVARLT2, Re ;WETEST21,USE OPTION AREA LIMITS 
2:62 Site!e dOleeel 3S: MOV (R24, (R1)4 
2:3 Stieis o0e7: TST RI) 
21€4 Sll6i6 190375 BPL 3$ 
2.65 Clitet 255257 RTS PC 
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MAINOEC-11-D2A0L-B MACY:1 27.665) 2-DEC-76 16:29 PAGE SS 
ZAOLE.P11 ENS OF PASS ROUTINE 

2200 .SBTTL ENO OF PASS ROUTINE 
3 *PSEFSSESRSERESHASHSSRSHHESSESESSFSRGSSSSELESLESECHS FEF ESEESESS OS 

SRINCREMENT THE PASS NUMBER (SPASS, 
2204 :#TYPE “END PASS” 
220s . :#IF THERES A MONITOR GO TO IT 
Erte 3 :#IF THERE ISN'T SUMP TO AGATST 
eee? S#IF IT IS DESIRED TO HAVE é ‘BELL INCICATE THE “ENS OF PHSS" LScATI2n 
2298 :#SENONG CAN BE CHANGED T 
2209 
eel Ol17e2 SECP: 
2211 011722 NOP 
cole 011724 005037 091102 CLR STSTNM ;ZERO THE TEST NUMBER 
22:3 011730 005037 OO116C CLR STIMES : PERC THE NUMBER OF I7ERATICNS 
22:4 O11734 005237 O01ec2 TNC SPASS INCREMENT THE PASS NUMBER 
2e:5 O1174C O42737 100000 201202 BIS #100000,S$PASS :;GON’T ALLOW A NEG. NUMBER 
eel& O11746 ? O£C LPC} :7L90P? 
eel” 021750 00000: SEOPCT: .WORD 1 
2218 011752 003015 act SDORGN 73 YES 
22:9 021754 912737 MOV (PC )+,a/PC)+ = RESTORE COUNTER 
2225 011755 909001 SENOCT: .WORD 1 
222: 011760 011759 SEOPCT 
cece O1!7be 1OM4De 912015 TYPE SENOMG TYPE “END PASS" __ 
e223 O11766 013700 900542 SGET42: MOV as42 RO !:GET MONITOR ADDRESS 
eeot 911772 901495 BEQ SDORSN ::BRANCH IF NO MONITOR 
eseS 311774 Donoos RESET :CLEAR THE WORLD 
e226 011776 OO47I0 SENOAO: JSR PC, (RD) ::G0 TO MONITOR 
eeer . 512900 900240 NOP ii Save ROOM 
ecoe Ol 900340 NOP FOR 
2229° 912004 doode40 NOP SyACTLL 
e23s¢ 012006 SDOAGN: 
223: 9:2006 000137 INP a(PC)+ : ;RETURN 
e232 12010 611706 SRTNAD: .WORD  AGATST 
2233 Oleo!2 377 377 009 SENULL: BYTE -1,-1 : -:NULL CHARACTER STRING 
coat 012055 C1E D4E412 O4211E SENOMG: /ASCIZ «16)<18>/END pass: 
ez3 Clece2 oeog4s Aersdr sed133 
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1i-D2ADL-B MACY!] 271665) 2-DEC-76 16:29 PAGE 56 
Pil ASCII MESSAGES 

912030 9059 7 6 S Noone AS 2 ie ea eer ase TEST 1 1 4 @: .ASC Cdo<«le-’ -- piste oF he ater peb?34 
51 Seq aeoess 0S2124 SETNSS: .ASCIZ <15><12>/SETTLING TEST-- TYPE DESIRED ‘FROM’ CHANNEL & CR: / 

BiSpee 054524 O4e520 042040 
M2100 051505 OS!111 O4e1c5 
C:2106 O23440 951106 046517 

Gea eo BS 12] tl 0 
515188 3 Bos MINUS: .BYTE 55,0 
C1137 O77 08 QUEST: [BYTE 77°0 
Ole141 1% 101 O40 AMSG: .BY7E 136,101,40,40,0 
012144 O4G 000 
gine 338 i O4C CMSG: .BYTE 136,103,40,40,0 

J 

012153 536 107 915 SMSG: .BYTE 136,107,15,12,123, 127, 122, 10S, 107, 72.0 
912156 att 123 ler 
Olelbl 122 105 197 
012164 O73 600 
DlZI6 O469%C ON1123 OOSOIS LSBMSG: .ASCIZ 7 LSB/«15)<«12e 

ast re ate o2onss 900 DAS AScIZ / t m: ASC -- / 
Siesrl 123 040S24 o4e524 STATE: “pects /STATE-- WIDTH’ <1S)<12> 
Ciecté O26455 oS3440 O42!) 
Oleel4y O44124 OOsc15 
Oleze1 1903 960110 CH: SASCIZ § /CH/ 
Cleee4 920540 denodg SOC SPACE: rise ss 
032291 O40 051514 ceclde SB:  ‘ASCI2 / LSB ON CH’ 
Ni223% O47117 O4!440 OCOlIG 
O1ee44 OS1440 CS2105 046124 SETCH: .ASCIZ ~ SETTLING FROM CH. 
OleeSe O47111 O2C197 oSi106 
Ole260 O46517 O41490 OudLID ; 
012266 OMO44D OeC1e4 f00 ATMSs: .ASCIZ 7 AT” 
012273 116 O44S17 042523 NOI:  cASCIZ V/NOISE: ” 
012300 o2007 d00 
012303 O40 047117 O4144C CHAN:  .ASCI2 / ON CHANNEL - 
012310 O49S10 ON7116 O46105 
012316 000040 
912320 Cen040 O2CONC O47504 DONE: .ASCIZ /% DONE/«1IS><la 
012326 O42516 O0S5015 O 
012233 057 oco SLASH: .ASCIZ es 
012335 124 OS0131 920105 TOMSG: :ASCIZ “TYPE DESIRED ‘TO’ CHANNEL 8 CR: - 
012342 o42504 04452 2522 

si gase Beran) pecsin pabtie a 

a5 108 petals Bars 
Sie37e 035122 OO004O 
Pie376 C2CO4O O20040 O4SS17 OKMSG: .ASCIZ % OK/CIS><l@> 
Fieq04 OOsois 900 
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ASCII MESSAGES 

04 05110S ERMSG: .ASCIZ . ##ERROR#H’<15>< 12> 
O47See OeSiee O0064Se 

OS144O O44S13 CSI120 SKPMSG: .ASCIZ 
O4e10S OS144C o40Se4 
O4 002051 nee 

Pept NARMSS: .ASCIZ @ NARROW (« 172 LSB) STQTE:S)ac1S><«le> 

031057 O46040 041123 
920051 OSel23 952191 ~ 
O2e410S O2e4S23 ocsols ~ 

O40 O44S27 O42504 WICMSG: .ASCIZ # WIDE «> 1 172 LSB) STATE(S)8<15><«l2> 
Oe4049 020076 920061 
O27461 cedcbe 051514 
Oe4Sd2 051440 C40S24 

0064S! 

OSi440 O40S24 O42Se4 CUTMSG: .ASCIZ 
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STATE(S) WIDER THAN 2 LSB/ 

STATE-WIDTH(S) OUTSIDE + OR - 1/e2 LSBs PR
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| GOS 
MAINDES-11-DZADL-B MACY!1 27:665) 2-DEC-76 16:29 PAGE SB 
DZADLB.P11 ASCII MESSAGES 

exe EVEN 
e343 913038 SH4504 043106 OS110S MSG20: .ASCIZ2 -DIFFERENTIAL LINEARITY: «15> <12- 
ea Ol 710S O44 0461 ; 
24S 01303 0 o471i1 o4dSos 
eae 013044 Dunsze 954524 O06472 

¢ 30S2 8 8,88) 

2348 013054 O20040 O20040 O20040 MSGl6: .ASCII ~ STATE-WIDTH DISTRIBUTION/<15><12)¢12)<12> 
2349 013062 O20040 O29040 929040 
2350 913070 O20040 O29040 Oo20040 
225; 013076 920040 OS212e3 OS21C1 

sees OIte Coare OHMEDM OSele3 3 ¢ 

ei TBS Meee feeehe Ghia ca . rd 
2356 013134 OC20040 320043 043117 SASCIT. »—o@ OF STATES/¢12>¢12) (12> < 12> 12> ¢12> (12) (12> (12> (12> 12> (12> 12) (1a « 
2257 Ol2142 OS1440 O40524 Ou25o4 
2358 913150 005123 OOSOl2 OoSole 
z2=9 O!3!56 o0S012 005912 o0Sole 

Se; GR Hee Mabie oo 
2262 O13174 529940 oeo0n40 o20049 LASCII STATE WIDTH (LSB)/<15> 
2363 013202 029040 O20040 Xde00Nd 
2364 013210 929049 029940 020 
2365 013216 029040 de0040 
2266 913224 O20040 O20040 Oe 
2267 013232 Oe0040 depo4d dec040 
2368 (912240 020040 029043 
2269 613046 0 o20040 den04e 
2272 012254 OS51440 o4eS24 
2371 013262 OS3440 042111 044124 
e272 013270 S24040 OS51514 Oe4s0e 
2373 (913276 oosc1s 
e274 912300 033049 oz0040 oO2oc40 sASCIZ #0 12 1 L1e 28 
2275 913306 O20040 O2co40 
2376 913314 029040 Oec040 027461 
2277 012322 29062 O20040 O20040 
2278 012330 C29040 O20040 O20040 
2379 013236 920049 028061 20040 
2320 913344 029940 O20040 c20040 
2261 0133S2 Ced040 O30440 S30440 
2382 013360 031957 O20040 Od20040 

as UE BENE ine pg 
238s 01340) 015 O520!2 OSO131 MSG71: .ASCIZ «15><12>/TYPE LETTER 8 CR FOR DESIRED TEST: / 
2386 O13406 029195 042514 062124 
2387 O19414 051105 Oe3040 O41440 
2288 O13422 O2Cl2e2 O47506 929122 
2309 013430 O42504 OH4ED3 C4252 
2390 013436 D20104 042504 OS2123 
2391 O13444 Odo 
2292 013447 lee O46105 OS21C1 MSGel: .ASCIZ -RELATIVE ACCURACY: /¢15><12) 
2393 Cl34S4 CO3II1 O20105 041501 
2394 O13462 052503 O40Se2 054653 
23% 513470 006472 O00Cie 
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C1s474 46040 
Q13S02 954101 
O13519 OOH 
01351 015 
013522 o41111 
013530 047117 
013534 051440 
013542 040510 
913550 O44440 
013556 O20122 
013564 054502 
013572 000 
013573 033 
013576 5 
013690 031033 
013603 (112 
013605 O15 
O:3612 o42523 
013620 O46040 
013626 O40440 
013633 O15 
013640 o42524 
O13646 OS2049 
o13654 900 
913655 033 
013560 061 
013663 9114 
013666 = O4S 
013671 966 
013674 =e: 
013677 O41 
0:3702 900 
013703 © 033 
913706 Ou? 
013711 104 
013714 O44 
013717 oe 
013722 48©= 3 
013723 = 033 
01372 112 
013731 101 
o1s734 0 
013736 OOSO15 
013744 039461 
013752 46104 
013760 o2004 
013766 020113 
913774 947516 

014021 O15 
714826 040593 

O44S04 
0S21e3 

0e007e 
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O44e14 

00007$ 
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026504 
040532 
020040 
030461 
943501 
O41S11 

05250! 
oSisCs 

02907 
o£110 

2-CET-TeE 

LINEA: 

HERCS: 

ASKCH: 

BUF Fe: 

VTINIT: 

AEADI: 

HOS 
16:29 PAGE 59 

-ASCIZ 

-ASCII 

-ASCIZ 

N
I
N
N
 
I
N
N
 

.BYTE 

- BYTE 

-ASCII 

-ASCIT 

-ASCIT 

- LSB MAXIMUM AT / 

«15><12> “CALIBRATION--/ 

’ SET CHANNEL IN SWR LOW BYTE/<15)< la 

(33) «132 

«lle» 
«15>¢12>/0FFSET =/ 

/ LSB / 

r AT 7s 
(15)<12>/7 ENTERING TEST / 

33,61, 101,61, 111,62, 114,41,60,45,63,51,66,55,71,61,74,110,41,40,112,0 

33,61,101,47,111,61, 104,50,65, 44,62, 110,40, 40, 10e,0 

33, 110,33, 112,33,61,101,40,33,62,0 

«15> <12>¢12>/MD0-11-DZA0L-B ADI1K DIAGNOSTIC/< 15>< le, 

(127A: AUTO TEST/ 

«15><12>7C: CALIBRATION 



MAINOEC-1 
CZAOLB.P1 

C1i4034 
01404] 
Q14046 
0140S4 
014060 
014966 
OL4C74 

1-D2AOL-B 

OS21C1 
1S 
4 

005015 
044517 
CS150S 

MACY1 27(665) e-DEC-7E 
ASCII MESSAGES 

047511 116 
6 097 
4 010 
123 

935116 047040 
O4eS2e3 952040 

le4 

QS 
16:29 PAGE 60 

-ASCIT 

-ASCIT 

(15>¢12>/L: LOGIC TEST 

(15>¢12)/N: NOISE TEST/ 



JOS 
| MAINDEC~11-D2ROL-B MACY21 27.665) 2-DEC-7—E 16:29 PAGE 61 
; CZROLE.P11 ASCIT MESSAGES 

e4s7 Cl140r7 CiS OS1412 02007e -ASCIIT «15><12>/S: SETTLE TEST/ 

Baty Oiuite Oseoss Qeises — 124 
e460 Q1411? O13 OS341e 02097e -ASCIZ ¢15>¢12>/W: WRAPAROUND TEST/<15>< 12> 

‘2461 014124 OS1127 950101 051101 
' 242 O14132 052517 O¥el16 052040 
i = 4G 14140 §=605150S 006524 000Cle 

464 C1446 OO Se se f 2123 pace EM]: -ASCIZ ¢15><12>/STATUS REG. ERROR/<15)< 12) 
~ ro) 

e466 014162 020056 051105 o047S22 
, e467 O14170 O06See O000!le 

et68 014174 905015 Q40SO06 O46111 ENMe: -ASCIZ <«15)¢12>/FAILED TO INTERRUPT/<15><1e> 
e469 Olded2 4210S 052040 OeCli7 
e479 914el0 O47111 O42Se4 OSilee 
2471 014216 050125 206524 000012 
2472 014224 005015 O4712eS OS4105 EM: -ASCIZ «15)<12)> UNEXPECTED INTERRUPT/<15)< 12> 
5474 stis3 oiescd gpg 703 piei te 

Sire Bis8a8 Asdoze BRS12R BReht 
e476 024254 000 
e477 0142S O15 O¥e4le OSil2e EMY: -ASCIZ «15>¢12>8ERROR ON A’D CHANNEL 8<iS><la> 

; 9275 
es8u Ol4e76 047101 O42516 006514 

eq8e 2.4396 051105 O5dle2 020103 DH: .ASCIZ /ERRPC STREG EXPECTED ACTUAL’: 15><1le2> 

2487 Cl4344 061105 050122 020103 De: .ASCIZ /ERRPC STREG CHANNEL NOMINAL TOLERANCE ACTUAL’ 

2493 014410 061105 047101 042503 
e494 O14416 920049 O41S01 OS<Se4 

e456 914427 105 051122 041520 DH3:  .ASCIZ /ERRPC STREG ACTUAL /< 15) «12> 
2497 014434 o0040 c2d040 o20040 
e492 514442 952123 O42S22 929107 
2499 f14450 929040 o4n44C 052193 

Pimaée O40525 Joes:4 300012 
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MH INDEC-11-D2A0L-B MACY11 271665) 2-DEC-7—E 16:29 PAGE Ee 
DZROLB.P11 ASCII MESSAGES 

2591 Cl4464 000 HUNS: .BYTE 0 
2eS0e O1446S O56 DECPNT: .BYTE 56 
eS03 O14466 000 TENS: .BYTE 9 
2504 014467 000 000 ONES:  .BYTE 0,0 
see 014472 . EVEN 

eSo7 O1447e 001116 001316 OOlle4 O71: SERRPC, STREG, SGDDAT, SBDDAT,O 
2s QO14S900 O01le6 900000 08 
e509 214504 001116 001316 001366 Die: SERRPC ,STREG, CHANL , SGODAT, SPREAD, SBDDAT ,C 
2510 Oi4Si2 O0l1e4% 001406 91126 

eSleé O14S2e 001116 OCi31& OOlle6 ODT3: SERRPC,STREG, SBDDAT, 0 
2513 014530 000000 

C14S3e 000000 DF i: C 
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OL L646 
016666 
105777 
100375 
117766 
042766 
Qe6627 
001013 

042766 
000009¢ 

O1C346 
012703 
022703 
101405 
1O44C4 
312613 
122713 
601003 
104490 
000763 

MACY11 27(665) 
*TY INPUT ROUTINE 

000004 
164374 

164270 
177600 
906004 

164342 

164336 
177600 
og0oCel 

000004 

SOCOO4 

0000+0 

000177 

901170 

000002 

O00004 
000004 
0009e3 

007149 

000175 

ooc0c4 

LOS 
2-DEC-76 16:29 PAGE 63 

.SBTTL TTY INPUT ROUTINE 

i LABAHRREARREARHRERERERERERELSSSEERSEDSESESERES SES SESE SER ELE SERS 
-ENPBL LSB 

.OSABL LSB , 

5 RERERARELEEEEREERAERRERERERE EE TERRE EAR EER EERE EL EER AEE EE ELE EELS 
tETHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
2 ¥CALL: 
1% ROCHR :: INPUT A SINGLE CHARACTER FROM THE TTY 
& AE THEN HERE +? CHG AcrER He FN THE eter 
- -:WITH PARITY BIT STRIPPED OFF 

SROCHR: MOV (SP), -(SP) >;PUSH DOWN THE PC 
MOV 4(SP$.2(SP) »:SAVE THE PS 

1S: TSTB  =s« ASTKS -: WAIT FOR 
BPL 1$ -:A CHARACTER 
MOVB a @STKB,4(SP) ::READ THE TTY 
BIC 8tC(177> 4(SP) ;:GET RID OF JUNK IF ANY 
CMP 4(SP), #23 -:I§ 2T A_CONTROL-S? 
BNE 3$ BRANCH IF NO 

2s: TSTB ::WAIT FOR A CHARACTER 
;:LOOP UNTIL ITS THERE 

SP) *:GET CHARACTER 
=P) ; SMEKE TT 7-BIT ASCII 

CMP (SP)+, ke 2315 A CONTROL-Q? 
BNE 23 :: IF NOT DISCARD IT 
BR 13 -:YES, RESUME 

38: CMP 4(SP), #140 ?:1$ tT UPPER CASE? 
BLT 4§ *:BRANCH IF YES 
CMP 4.SP), #175 *:IS I1 A SPECIAL CHAR” 
BGT 4§ ::BRANCH IF YES 
BIC #40,4(SP) > :MAKE IT UPPER CASE 

4§: RTI G0 BACK TO USER 
3 ERREERERERELRERERELERESERERPEEEEERLERRERERELERERRERERESEEREREED 

-$THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
:*#CALL: 
i ROLIN s INPUT @ STRING FROM THE TTY 
7 RETURN HERE STADDRESS OF FIRS” CHARACTER WILL BE ON THE STACK 
a P{TERMINATOR WILL BE A BYTE OF ALL O’S 

R3,-\ SP) :;SAVE R3 SROLIN: MOV 53 
1S: MOV sStTVIN,R3 -:GET ADDRESS 
2s: CMP eSTTYIN¢S.,R3  3;BUFFER FULL? 

BLOS son BR IF YES 
ROCHR ::G0 READ ONE CHARACTER FROM THE TTY 
MVE (SP) 4, (R3) ::GEY CHARACTER 

166: CPB #177, (R33 ::1S IT & RUBOUT 
BNE 38 ::SkIP IF NOT 

4§; TYPE §SQUES :; TYPE A *?’ 
PR 1$ -:CLEAR THE SLSFER AND LOOP 



| MG INDEC-11-DZADL-B MACY!1 27.665) 
- OZADLB.Pi1 TTY INPUT ROUTINE 

Ci4710 111337 914760 
014714 1O4400 014760 
914720 122723 000015 
014724 
014726 1772777 

001172 

oood04 
014762 

0000Ge 
000004 

00501S 
006507 
053523 

000 
047040 
990040 

000 
000012 
020122 

O40 053505 
236449 

2-DEC-76 

33: 

9s: 

STTYIN: . 
SCNTLU: . 
SCNTLG: . 
SMSWR: 

SMNEW: 

MOS 
16:29 PAGE 64 

-ASCIZ 

~RSCIZ 

(R3),9$ 
9 

#15, (R3)+ 

P) 
¥(SP$ 2°SP) 

4( SP) 

0 
0 
8. 
7tU/C1S> «le: 
7#G/415> «12> 
(15)<12@>/SWR = 

‘ NEW = - 

::ECHO THE CHARACTER 

>:CHECK FOR RETURN 
*;LOOP_IF NOT RETURN 
+; CLEAR RETURN (THE 15; 
:; TYPE A LINE FEED 
::RESTORE R3 
- ADJUST THE STACK AND PUT ADDRESS 
3 FIRST ASCII CHARACTER ON I 

; sRETURN 
STORAGE FOR ASCII CHAR. TO TYPE 

:: TERMINATOR 
;;RESERVE 8 BYTES FOR TTY INPUT 
ssCONTROL “LU” 
*:CONTROL "G™ 

OF THE 7 



NOS 
MA@INDEC-11-D2ADL-B MACYIL 271665) 2-DEC-76 16:29 PAGE 65 
DZADLB.P11 READ AN OCTAL NUMBER FROM THE TTY 

a5o4 -SBTTL REAC AN OCTAL NUMBER FROM THE TTY 

es36 HH AKASAKA RERERSRESSREAARESFSRESSSERERSEEAERSERAFALA LSA FELERALELALSES 

2597 -$THIS ROUTINE WILL READ AN CCTAL (ASCII) NUMBER FROM THE TTY ANC 
2599 :#CHANGE IT TO BINARY. 
2599 2 #CALL: 
2600  * RDOCT »:READ AN OCTAL NUMBER ; 
2601 * RETURN HERE -:LOW ORDER BITS ARE ON TOP OF THE STACK 
e602 st ::HIGH ORDER BITS ARE IN SHIOCT 

SERS 015026 O11646 SROOCT: MOV (SP), -<SP) PROVIDE SPACE FOR THE 
2605 O1503C 016666 o000004 900002 MOV u(SP$ 2cSP) -: INPUT NUMBER 
2606 O1S936 O1c046 MOV Ro, - (SP) -:PUSH RO ON STACK 
2697 O15040 O15146 MOV RI:-. SP) *:PUSH RI ON STACK 
2698 O15042 O10246 MOV R2.-(SP) PUSH Re ON STACK 
2659 O15944 104495 1S: ROLIN ;READ AN ASCIZ LINE 
2619 O15046 O12600 MOV LSP)+,RO0 ::GET ADORESS OF 1ST CHARACTER 
261: 0150S0 o0s001 CLR R} CLEAR DATA WORD 
2612 015052 o0s0Ce2 CLR R2 
2B: 9150 4 i 2046 23: MOVB (RO) +,-<SP) ::PICKLP THIS CHARACTER 
c6:4 018056 61412 BEQ 33 >: IF ZERO GET OuT 
2615 015060 096301 AS. RI 3% 
cé:& 015062 006102 ROL Re 
2st? 015964 006301 ast RI 84 
2619 915066 S0bi02 ROL Re 
2619 015070 006301 ASL RI 52*8 

a ate eat 17777 Nts Ric? SP STRIP THE ASCII JUNK cz is) C % .SP) es 
cee BLE ad Rese ae abs (SP 4. Ri} !:ADD IN THIS DIGIT 
2623 915102 CJ0764 BR 2g : LOOP 
2624 O15104 905726 3S: TST (SP)+ SICLEAN TERMINATOR FROM STACK 
Pees 015196 O1D166 o0cdle MOV RI, 12(SP) r:SAVE THE RESULT 
262— O1S!12 019237 O1512€ MOV Ro’ SHIOCT 
Ztev O1S116 Oleste MOY (SP)+, Re ::POP STACK INTO R2 
2628 015120 O12601 MOV (SP)4+'RI POP STACK INTO RI 
2629 015122 Olee00 MOV (SP)+_RO ::POP STACK INTO RO 
2630 Sisley 009002 RTI : > RETLRN 
2621 d1ei26 9c0008 SHIOCT: .WORD ‘HIGH ORDER BITS GO HERE 



“4 ~~ ~ xn, a ~ “~ —“™ . ~ md ~~, —~ sey, 

a -)4, 0 SE SOREN ONES | “Mac oii 27 66S: 2-DEC-"& 16:29 PASE té 
2 Pl: SISPE MANTCER PDT 

2632 .SBTTL SCOPE HANOLER ROUTINE 

F-.K no) ,PRESSSRRERSELSRSSLAESSESSSELASSRASEPELSSEPREAHSSASSS EASES SESS SS 

2635 teturs ROUTINE CONTROLS "HE LOOPING OF SLBTESTS. IT WILL INZREMEN” 
236 SAND LCA THE TEST NUMBEP(STSTNM) INTO THE DISPLAY RES. (DISPLAY<7:¢., 
a HRN THE ERROR FLAG (SERFLS) INTC DISPLAY: 15:08. 
4 -#THE SWITCH OPTIONS PRO IDEE BY THIS ROUTINE ARE: 
2629 :#ShWl4sj LOGP ON T 
2642 :*SWi isl TNHISIT TTERATICNS 
DES! #5Wo9=si LOOP ON ERRGF 
seve *SwO@=) LOOP ON TEST IN SWRi7:0> 

s fee Lie 

2648 + SCOPE : :SCOPESIOT 
PETS 
PS4— 225130 SSCOPE: 
ced? S1513C caa77> gNDDOC «ibsote 2S: BIT eB1T14, 3SWR 3s LOOP ON PRESENT TEST? 
2648 015136 OClli+ BNE ScVER YES °F SwWi4¥=!] 
2645 peaaeaSTART OF CODE FOR THE XCR tEsTeRieens 
PESO «O1S!40 O0M16 $xTSTR: BR 6S s+ ff RUNNING ON THE XR” TESTER CHPNSE 
2651 HIS INSTRUCTION TOA “NOP” .NOP=24°) 
2oS2 OlSi42 913746 onoco4y MOV SBERRVEC, -. SP) CAVE THE CONTENTS OF THE ERROR VECT> 
2653 C:Siv6 612737 O15:b_ coozd4 MOV aS$ sae RAVES :;SET FOR TIMEOUT 
254 O15:54 9067397 177066 7ST 3a1?7060 - TIME OUT ON XOR? 
26SS 915160 012637 200904 MOV .SP)+. JSERRVEC i RESTORE THE ERROR VECTOR 
2656 915164 000463 BR sSviat 3 THE NEXT TEST 
2657 O1S'66 Oeee26 cs: C (SP 1+, (SP)¢ OO EAR THE STACK AFTER & TIME U7 
2658 i570 Ol2637 ococaoy MCV 5P i+, 3B8ERRVEC : REST ORE THE ERROR VECTIS 
oe&3 C1174 g00423 BR 7§ “LOOP ON THE PRESENT *ES” 
2660 S1S!76 6$::seeesEND OF CIDE FOR THE XOR ‘becteResene 
B66: S117 032777 OCOMOC 163734 BIT e981 T08, aSHR 35 LOOP CN SPEC. TEST? 
etke CiS204% 901404 BEO 2s -BR IF NO 
2663 9:52% 127737 163726 001102 CMPB oS $TSTNN :30N THE RIGHT TEST? SLR T:S. 
2664 C162:4 O01465 BEQ SOVER :BR_IF YES 
ceeS O:Sei6 1967327 001103 2s: "STB = SERFLG HAS AN ERROR OCCURRED’ 
este 915222 001421 BEO 3$ -:BR IF NO 
eee> «018224 123737 991115 0c1123 AMPB ss SERMAAX, SERFLG ;3MAX, ERRORS FOR THIS TEST 5OlDURRES? 
ese Clee32 101015 BHI 3$ -BR IF NO 
Z6E2 215224 532777 O01000 :63676 T 88 “09, aSWR i 90F ON ERROR? 
e672 ClSe4e 001404 ‘ 4§ :8R IF NO 
267) 518244 012737 301110 201106 7S: MoV S_PERF.SLPACR ::SET LOOP ADDRESS TC .AS* ScOPE 
2e7e CiseSe OOOM4S BF SOVER 
ce72 S1€254 165337 001193 4$: CLRB = SERFLG : ZERO THE ERROR FLAG 
274 0:5260 005537 901160 an) STIMES i: CLEAR THE NUMBER OF LTESATIONS TO MAKE 
2E7E «C5264 OCMIS PR 1 ; ESCAPE T0_THE NEXT TEST 
2b7E 915266 032 Q04000 163644 3S: BIT sBIT11,aSWR >: INHIBIT ITERATIONS? 

eye Breer, Doers? ooz02 Ter §pass itTF FIRST PASS OF PROGREN = «3 Lad A) 
c£75 2528 cathe BEG 1$ 33 Fi6; ITERATIONS 
SEES 318204 906237 991104 INC SICNT -: INCREMENT TTERATION COUNT 
z6€, 2:5319 923737 001160 001104 CMP STIMES, SICNT :;CHECK THE NUMBER OF ITERATIONS MACE 
eee? C1E316 002924 BSE SCVER ;BR IF MORE ITERATION REQUIRED 
ct€2 £:5320 012737 00000! O01104 18: MOV 81, SICNT *REINITIALIZE "HE ITERATION COUNTER 
2t64 2.5306 013737 O1S4O4 OCI1E0 MOV SMXCNT, STIMES iat! NUMBER OF ITERATICNS TD CO 
Zeke 736234 196237 O0115e SSVLAC: INCB = STSTNM :COUNT TEST NUMBERS 
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2686 C1 | wr3° ll C91eC0 MCVB SYSTNM, STESTN ii BET TE NUMBER IN APT MAILBOS 
268 Ree Aisa ae MOV srB) se ae SAVE E? ope LOOP abokess 
e688 0153Se 011637 001110 MOV (ep) » SLE Save ERROR LOOF ROSRESS 

State: etbEE Stata CLR SESCAPE ieee THE ESCAPE meee ERROR ACCPESS 

269 Ri “4 a es 1] reer SOVER ar? rete ap SPLAY ; PLAN SE 1 NEER ERROR ON MEX" TES® 35 ‘ ved : V ° 

se34 xl eeey Rt 16 siested MoV Frpinh R28 pgp RET BBE Ss 
eé32 O:849e O0caC=: RT] :tPUDGE PS 
SF oc SoBe eS SENGNT + 6000. °;MAX. NUMBER OF ITERATIONS 
ag sBtrTL HANDLER ROUTINE 

eo" SRESSPSERHRRESSSEARASHSSHFESESHLSEESSSSEPLESESESHS SES EPPS ES ESESSS 
Bes THI ROUT NE Wiki INCREMEN” THE ERROR FLAG AND THE ERROR COUNT, 
2t - #SA\ RRSOR it EM NUMBER AND THE ADDRESS CF THE ERROR CALL 
z= :#AND GO_TO SESRTYP ON ERROR 
evo: T#THE Se ITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
cixe :#SW1S=1 HALT ON ERROR 
ranger! 7 #SW13=1 INHIBIT ERROR TYPEOUTS 
2704 2 #5W 1021 BELL ON ERROR 
ess 2 #5wO9=! LOOP ON ERROR 
£48 5) :@CALlL 
aesh 3% ERROR ON > ;ERRORSEMT AND N=ERROR ITEM NUMBER 
<. 

eroS 215406 SERROR 
2-19 018496 {05237 301103 ne Ye INCB SERFLG 3:SET THE ERROR FLAG 

ll o:S4l2 001775 BEQ 7$ >:DON’T LET THE FLAG GC 72 ZERC 
erie Oi&414 O13777 OC119e !&3Se5 MOV STSTNM, DOISPLAY ‘IC ISPLaY TEST NUMBER ANCL “ERECR FluG 
é-.3 C1S+22 169512 BI’ 881710, dSWR 3; BELL ON ERROR” 
e7i4 018430 1402 BE 3 1$ :NO = SKIP 

Ste Flew shee? DoLit? 1$ INC. am HEINE Bi NUMSER CF ERRCRS <es 3 e by c CRS 

5-78 Riguae Biiea> Boiiie HOV CEP, SERRPC SPP MourEse + ERROR INSTRUCTION 

Boig Bieaea [eoea) Pena Bettis v8 t SEEPS ene :STRIP_AND SAVE THE ERROR ITEM CclE i ii o ry c ’ Hi TEM COTE 
ered Bigues Aabb5> abadaR Peale B:T 38 sae 13 eaR riSK1P TYPEIU7 IF SET 
eve, O15470 1904 BNE gos 3;9KIP TyP 
5265 gipguve sae S1SE JSR ¢. SERRTYP °:G0 TO US gt EEPOR ROCTINE 
eves S18476 ToeHOe «001171 Type =—s-_—_ SCRLF 
ervey =6155% ecs: 
e7es viSSce 122737 300001 Wle:4 CNPB BAPTENY , SENV Sere IN APT MODE 
z 2355.0 90:907 BNE 2s SKIP APT ERROR REPORY 
ere? Cicete 3337397 OOllIN O:sse4 ™CVB SITEMB, 21S +3004 ITEM NUMBER AS ERROR NUMBER 
27ee 2.25529 904737 Clbee% ISR PC, $aTTs : : REPORT FATAL ERRCR ’C AFT 
2729 Cicce4 930 eis: BYTE Q 
2e73c «0.5525 93° .BYTE O 
272i SiSS26 900777 ees: ge ees :APT ERROR LOOP 

FATES Bey eee Bg Eitri ESS weve a ee 

2734 735536 cca HALT HALT ON ERROR! 
erst geost 932777 00:900 163372 38: BIT #8: 709, aSwP 1008. ON ERROR SWITCH SEY* 
ee BEQ 4S R_IF NO 
e727 235550 C1371 001119 MOV $.PERR SP : : FLOGE RETURN FOR VCOGPING 
272€ zEped bets 001162 4g; TST SESCAPE == CHECK FOR RAN ESCAPE ACORESS 
2725 2158S Ofi4 rs S| -:BR IF NCNE 
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‘Brae C1562 913716 OO01162 - MOV SESCAPE, (SP) > :FUDGE RETURN ADLRESS FIR ESCAPE 

43 bt Bebe 022737 011776 coocye CMP BSENSAD, ase s:ACT-11 AUTO-ACCEPT? 
,  9my3 g1SS7 Peat BNE 6$ > sBRANCH IF NO 

ei 1557 HALT 2 YES 
{ ; Cl 6S: 
| 26 3:5690 000002 RTI : > RETURN 
| oe .SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

{ si H 5 RERRESEESSLESLESERSSASESLSFSSSSHSSLESSSSSSESASFSLELSLESESSERERES 

;  |rse -#THIS ROUTINE USES "HE “ITEM CONTROL BYTE” <SITEMB) 70 DETERMINE wHI<H 
(gy) : ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB., 

5-26 = #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

2-S+ 15652 SERRTYP: 
evsS O:SES2 1OH49C OCiiTL TYPE SCRLF »s"CARRIAGE RETURN” 8 “LINE FEED” 
evS& 915608 019046 MOV Rc - SF, :: SAVE RO 
ers” 615610 CLR Q9 -:PICKUP THE ITEM INDEX 
2758 15612 1523790 21:14 BISB asSITEMB,RO 

, 2759 5.5816 301004 BNE 1$ -:IF ITEM NUMBER IS ZERC, JUST 
2765 =: TYPE THE PC OF THE ERRGR 
ere, CiS620 C1374 OCliis MOV SERRE? - SP ::SAVE SERREC FOR TYPEQUT 
e-be > ERROR ACORESS . 
276d 215624 19840: *YPOC -:G0 TYPE--OCTAL ASCII(ALL CIGITS: 
2764 C1562 JOON2E BR &$ »:GET QUT . 
ereS 21563C is: C RS >: ADIUST THE INGEX SO THA’ IT WILL 
erp C158 32 ASL RO 33 WORK FOR THE ERROR TABLE 
eve~ C1S634 906 ASL RO 
2758 O15636 as. RO 
2769 «OLS64D 962709 C1256 AOS aSERR™B 20 - FORM TABLE POINTER 
e770 915644 912037 S1sec4 MOV RO, +, 28 -:PICKIP "ERROR MESSAGE” POINTER 
277, O:S650 O0l404 BEO 3$ >:SKIP TYPEOUT IF NO POINTER 
e7re CIEESS 194400 TYPE -: TYPE THE “ERROR MESSAGE” 
2773 015654 090030 2s: .A0RD 2 -: "ERROR MESSAGE” POINTER GOES HERE 
e775 «S15656 104400 991171 TYPE SCRLF »: "CARRIAGE RETURN” & “LINE FEED™ 
er7s CiS662 012937 216672 3s: MOV {RO)+,4§ :;PICKUP “DATA HEADER PCINTER 
27 O:S5666 %C:404 BEG cs =:SkIP TYPEOUT IF 0 
z77? C1579 [O440C YPE 2: THE “DATA HEADER” 
2778 01567 000000 4§: WORD 0 "DATA HEACER™ POINTER GOES HERE 
e775 515674 10640C C1171 TYPE SCRLF + "CARRIAGE RETURN & “LINE “EED" 
evo 015790 0:1900 cs: MOV RO. RO > ;PICKUP “Dara TABLE” PINTER 
e7e: 916752 90!904 BNE ? -:GO TYPE THE DATA 
2782 51874 012590 éS: MOV SPi+. RO RESTORE RO 
e7k= SiS7% erbies 01171 TYPE CRLF »: "CARRIAGE RETURN" & “LINE FEED” 
e7e4 ClE7:2 600 RTS pc > RETURN 

o7ee BteSte 913046 7S: 40 3.R0)4,- $6 SAVE Q(RC,+ FOR TYPEOUT > 6) V RQ)4,- SF, 33 (RO, + FO 
2787 Rests 104401 TYPOC $3 SAVE PERC tee aseri rks DIGITS: 
27e¢ 215720 067: TST RC: -: 25 THERE ANOTHER NUMBER? 
e722 £:57c2 901779 BEG 6$ 33 ef NO 
ersc Sif7e4 104400 O1E73¢ TYPE as >: TYPE TWO(2, SPACES 
276: 0:£73C 000771 BR >§ 3LC 
272 216732 S25240 500 Qs: LASCIZ / 23 TWO.2) SPACES 
2752 C157 SEVEN 
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2704 _SBTTL TYPE ROUTINE 

é sHESRASERSRESSHRELLLLSESHSLESSSHSLESPSHSSRFLSLLESSRSEP SALAS ELL SSS 

| ag i FRCUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH O BTE. 
2798 ROUTINE WILL INSERT A NUMBER 0 OF Mui CHARACTERS AFT RA LINE FEEC. 
2799 a El: §NULL CONTAINS THE CHARACTERS TO BE USED A ILLER CHARACTER. 

, 23% : #NOTEe: SFILLS CONTAINS THE NUMBER OF FILLER ET REC TERS REQUIRED. 
a : #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

ek] ie 
Fala a1 USING & TRAP INSTRUCTION 
a oe TYPE .MESADR »:MESADR IS FIRST ADCRESS OF AN ASCIZ STRING 

esc? + TYPE 
2898 i MESADR 

sEi4 * Sl 
1, O!S736 105737 901157 STYPE: TSTB  §TPELS THERE A TERMINAL? 

Sits 932538 1 BPL i$ side Te RES 
28:3 C:5744 49c000 HALT ALT HERE IF NO TERMINAL 

Seic pleses SOgn30 1S oR OBS csp ii peeve 
cee ft 5e8 Ri sPAR gcooce MOV RO rcph RO py A rBRESE OF ASCIZ STRING 
281? 15756 122737 900001 ool214 CMPB BAP TEN’, SENV RUNNING IN APT MOLE 
2818 915764 901911 BNE 62S NO,GO CHECK FOR APT CONSCLE 
2215 31576 132737 000100 Oo0le15 BITB  - SAPTSPCOL, SENVM Sed MESSAGE TO APT 
2520 015774 001405 BEO 625 GO CHECK FOR C3NSCLE 
2921 015776 010037 216006 NOV RO.61$ eer MESSAGE ROERESS FOR APT 
cece «016002 O04737 Slb2cb SR PC: §ATy3 ?:SPOOL MESSMoE 7 
2223 916006 00000 618: .WORD O ar ADDR = 
eoe4 gigei 737 O0CO4D 901215 628:  BITB sAPTCSUP,SENVM CONSOL PRESSED 

. ™ (RO)+,- SP. ip 6 YPED SN7C S7ACK 
see Bienes ddode BNE «4S Te TERED THe PERMINATSR 
2528 O16004 9005726 TST (SP 34 + TERMINATOR POP IT OFF THE STA@Ck 
2529 16026 012650 60$: MOV (5P)+.P9 gti RO 
2235 O16030 Obe716 oconde 3§: eats) 82,5?) ‘ADJUST RETURN PC 
2621 Q1EC3 RTI RETURN 
2632 016936 122716 000011 4§: “MPR BHT, (SP. SIGRANCH IF <HT> 
cess Clee 0014 BEG gs 
2224 C16044 122716 000200 CPB BCRLF, (SP) ;BRANCH IF NOT <CRLF> 

Se3E RIESE Baeoee . Be PE, POP <CRO<LE> EQUIN 2 i C af + 3 <CR><LP> | 
2p2 Bi ppes ath TYPE >: TYPE A CR AND LF 
2628 O160S6 001171 SCRLF 
2632 16060 106037 o16214 CLRB SCHARCNT 1 CLEAR CHARACTER COUNT 
PEO O16064 000755 BR 2s ;GET NEXT CHARACTER 

Se ae ne ee ee em ee z O1bo7e 5 : (S + ° 
Se45 exo 4819 ie 8S “BA KO GO CET Next CHAR 
2644 SIEIOC 013746 01154 MOV SNULL,- (SP) s3QET 8 OF PTLLER cHane” "NEEDED 
eo4s THE NULL CHAR 
ef4E CIE104 105366 000001 7$: SECB 1. SP) 1100 S # NULL NEED fo BE T TED 
ees? ZiElI9 002770 BLT és BR IF NO--Go POP THE NULL OFF OF STACK 
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ee4g Cléile OON73T 016150 JSR PC, STYPEC 2:GC TYPE A NULL 
2849 C1616 535337 0162i4 DECB = SCHARCN® -:DG NOT COUNT AS A CCUNT 
eee Olélee o0cr7o BR 7§ + LOOP 

sen sHORIZCNTAL TAB PROCESSOR 

2854 216124 112716 2 8S: MOVB e' SP) :;REPLACE TAB WITH SPACE 
esss 16:30 004737 916150 9s: ISR Pc $TYPEC - TYPE A SPACE 
geet 216234 en > 900097 O:6214 ITB 87, SCHARCNT 1 PEBNH, iF NOT AT 
oos* S16142 1372 NE 9s 
2e8Ss Cigi44 9067 TST (SP.+ ; POP SPACE OFF STACK 
esssS Clbi46 0007 BR 2s -GET NEXT CHARACTER 
e860 «916150 105 162774 STYPEC: TSTB esTPs SUAIT UNTIL PRINTER IS READY 
2861 16154 109375 BPL STYPEC 
2962 Of6156 116677 JO000e 162766 MOVB 2(SP).a$TPB =: 0AD CHAR TO BE TYFED INTC DATA RES 
2863 O16164 1e2766 O00001S ocococe CMPB acR,2tSP) sis CHARACTER A CARRIAGE RETURN? 
2864 916172 001003 BNE 1$ “BRANCH IF NO 
e8éS O16:74 105037 016214 CLRB SCHORCNT -: YES--CLEAR CHARACTER COUNT 
2865 916290 OOC+06 BR TYPEX sFEXIT 

~ Ol lee76& 900012 002002 1S: CMPB BLF.2(SP) : 1S CHARACTER A LINE FEED? 
e868 016210 OO14Ce STYPEX : BRANCH IF YES 
2869 Cibele 105227 INCB (PC)+ sCOUNT THE CHARACTER 
267c 016214 000009 SCHARCNT: WORD 0 CHARACTER ECON STORAGE 
eet Cl6el6 000207 STYPEX: RTS PC 
cor 

ee 3 .SBTTL PT COMMUNICATIONS ROUTINE 

2275 ;SRERAERREARESERERELAEARESRERERAAEEAEEERESSRERSEAEERERERERE SENSE 
SB7E 016220 112737 900001 o16464 $ATY1: MOVB #1,SFFLG -TO REPORT FATAL ERROR 
2877 Cibee& 112737 O0000] Ole4é2 SATY3: MOVB #1) SMFLG 310 TYPE A MESSAGE 
2278 O16234 sogs03 BR gatyc 
2879 «0:6236 112737 OO00Ol O16464 SATYY: MOVB $1, SFFLS >:TO ONLY REPCRT FATAL ERROR 
PBBS O1eO44 SATYC: 
281 Ol6e44 O10046 MOV RO, -(SP) >;PUSH RO ON STACK 
PBBe Olbe4e O1DI46 MOV RI -(SP) ::PUSH R1 ON STACK 
2683 016250 105737 O164be TSTB 2s SMFLG : SHOULD TYPE A MESSAGE? 
2504 S:6254 003450 BEQ Ss :IF NOT: BR 
eBPS 016256 122737 0009001 OoCic14 CMPB SAPTENV, SENY ;] OPERATING UNDER APT? 
Pe86 016264 001931 BNE 3$ :IF NOT: &R 
2227 Oleebe 132737 900100 01215 BITB BAPTSPOOL , SENVM 35 SHOULD SPOOL MESSAGES” 
2898 016274 001425 BEQ 38 -IF NOT: BR 
eReS ~Olbe76 017600 OOO00DY MOV a4(SP) RO ti cey MESSAGE ACOR. 
s%O 616302 6& ococcde oo9004 AOD #2. 4(SP) “BUMP RETURN ACDR. 
229) 936310 32 001174 1S: TST SNSGTYPE -SEE IF "Done W/ LAST XMISSION? 
ee9e ~=O16214 0013 BNE 1S -IF NOT: WAIT 
2232 916316 019037 o01210 MOV RO. SMSGAD PUT ADOR IN MAILBOX 
22H Ol63e2 105720 2s: TSTB cROJ+ FIND END OF MESSAGE 

oboe OES O08 091210 at srscno, RO -SUB START OF MESSAGE 
ces? 06232 rece ASR RO ::GET MESSAGE LNGTH IN WORDS 
e298 916334 010037 O0lz12 MOV RO, SMSGLGT ::PUT LENGTH IN MAILBOX 
2899 ClE340 012737 OOO004 001174 MOV 84, SMSGTYPE TELL APT TO TAKE MSG. 
e960 016346 000413 BR ss" 
2%: 516350 017637 OOOCOY 016374 3S: MCY 341 SP), 45 -:PUT MSG AGOR IN JSR LINKAGE 
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2902 0616356 766 ogggde o9o0c4 aod #2,4(5P) - BUMP RETURN ADDRESS 
2903 O16364 O13746 776 MOV 172776, -(SP) ::PUSH 155776 GN STA 
2904 016370 004737 yeah JSR PC, $TYPE -:CALL TYPE MACRG 
2390S 016374 000000 1§: “WORD 0 

Saye pi 78 105737 O16464 108: TSTB —s SFFLG -:SHOULD REPORT FATAL ERROR? 
2908 316402 OO1416 BEQ 128 -:IF NOT: BR 
2303 O16404 005737 o012!4 TST SENV i RUNNING UNDER APT? 
eid $364io e01413 BEQ 10$ IF NOT: BR 
e9i: Oi6412 006737 901174 Li3: ST SMSGTYPE j SFIINISHED LAST MESSAGE? 
29l2 O:6416 001375 BNE 11$ “IF NOT: WAIT 
PU13 Cle4e0 017637 000094 001176 MOV Sa sp) SFATAL ::GET ERRCR 8 
2914 Ol6426 O682766 OOOoSe osc004 ADD 82.4(SP) ; ;BUNP_RETURN ACCP. 
gaip G1bs 34 095637 1174 IN SIDGTYPE L abt TC TAKE ERROR 

! 16440 105037 dic4e4 128: LRB ii [Eeke FATAL FLAG 
29:7 SIe&444 105037 O16463 CLRB ss SLFLG -:CLEAR LOG FLAG 
318 16459 } 7 916462 CLRB so SMFLG its FAR MESSAGE FLAG 

39 916454 012691 MOV (SP)+, RL OP STACK INTO 
2920 O16456 012600 MOV (SP)+-RO ; ;POP STACK INTO RC 
2921 O16469 000207 RTS pc “RETURN 
gage 16 309 MELS: .BYTE 0 THESES. FLAG 

16 4 LFLG: iBYTE 6 iLO F_AG 
2924 O16464 005 SFFLG: .BYTE O :FATAL FLAG 
2925 Ol6466 "EVEN 
2926 5002965 GPTSIZE=200 
2927 000001 APTENV=00! 
2928 oo9:0c APTSPCCL=10C 
2929 O00040 APT CSUP=040 
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2330 .SETTL BINARY TO OCTAL (ASCII) AND TYPE 

233e sSESSSESSLESESEESRSELSEERERSASLELERSLESEELELELSRL ELE RSEAEELE LES 

2933 :STHIS ROUTINE 15 USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 

3430 UASFIBSScocEnTER HERE 10 SETUP e538 :# $trPe S---ENTER HERE TO eTUE. SUPPRESS ZEROS AND NUNBER OF DIGITS TO TYPE 
2 #C 

2537 tt MOV NUM, - (SP) ;;NUNBER TO BE TYPED 
2939 Ie TYPOS ;;CALL_FOR TYPEOU 
2939 :# -BYTE = :;N=zl TO 6 FOR NUMBER OF DIGITS TC TYPE 
2es4C 7% BYTE M -sM=] OR 0 
oN i? 1=TYPE_LEAGING ZEROS 
ene :* i OSSUPBRESS LEADING ZEROS 

ed 
Ba I #§TiPON----ENTER YERE TO TYPE JLT WITH THE SAME PARGMETERS AS THE _AST 
oo45 :#§7YPOS OR STYPOC 
oN : CALL: 
en :# nov NUM, -. SP) ;sNUNBER 10_BE TYPED 
one # TYPON ;CALL FOR TYPEOUT 

7% 

e350 i #$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
:#CRL: 

2952 :# MoV NUM, -(SP} ;;NUMBER TO PE TYPEC 
2353 1+ TYPOC ::CALL FOR TYPEGUT 

essS 5.6466 017646 30000 STYFOS: MOV d.SP),-(SP) : ;PICKUP THE MODE 
$56 Ol6472 116637 90000] 91671 Move = «-1¢5P); SOF ILL :LOAD ZERO FILL SWITCH 

o9s°  G16500 112637 216713 MOVE «<SP)+'SOMODE*1 ;;NUMBER OF DIGITS TD TYPE 
e958 O165@ Merle Socode ADS 82, (SP) ADJUST RETURN ADDRESS 
2955 316510 900406 BR STYPON 
2%C C165i2 112737 OOCOC] S1f711 STYPOC: MOVB 81, SOFILL 3;SET THE ZERO FILL SWITCH 
esi O1652e0 118737 90000 OLe713 MOVE 86, SOMODE+1 3;5ET FOR SIx(6) DIGITS 
2%2 O16S96 112737 SOO00S 016710 STYPON: MOVB 85, SOCNT rrSET THE ITERATION COUNT 
2263 916534 010346 MOY R3)-(SP) SAVE R3 
g3e- QIERIG D1DNHE MOV RY) -(SP) : SAVE RY 
es 216640 910546 MOV RS) - (SP) ; SAVE _RS 
2966 O16542 113704 016713 MCVB SOMODE +1, R4 ;;GE7 THE NUMBER OF DIGITS TC TYPE 
2967 O1ES46 99S404 NES 
e%2 O16555 O62704 ocOn0nE Rod TR ;;SUBTRACT IT FOR MAX. ALLOWED 
2565 016554 110437 J1é712 Moy R4 SOMODE ir Save IT FOR USE 
2675 016560 113704 Q1E71! MCVB = SOFILL.F4 GET THE ZERO FILL SWITCH 
2971 O16564 O16605 000012 MOV 12.SP),RS ;;PICKJP_THE INPUT NUMBER 
2972 016570 005503 CLR R3 SICLEAR THE OUTPUT WORD 
eo73 816572 096195 :$ ROL RS :;ROTATE MSB INTO “C* 
e974 016574 909494 BR 38 SO DO _MSB 
e975 S16576 006105 2s ROL RS ;iFORM THIS DIGIT 
2976 016690 006105 ROL RS 
2977 Cibede 306195 ROL Rs 
2978 816604 019503 MOV RS,R3 
979 FeBEOR S 10 . 28: Ro. R3 GET LSB OF THIS C1GIT 
e980 0166 05337 Ole7le rECB = - SSMODE :i TYPE THIS DIGIT? 
2981 staae BPL 7s. SBR _IF NC 

es eae et Gee 
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2984 516624 905704 
2985 016626 901403 
2986 016630 
e087 DBS? "Sere 
3988 016636 use? 
ees S1beN2 11033 
gai bieess {hesge 

2992 16656 003347 
2993 316660 o0e4de 
2994 Slb662 005204 
2395 SIG664 052744 
E33 FIsbeE 673605 
9g” 516670 «312604 
2998 Olge72 012603 
2099 O!EG74 ClEb66 
3000 016752 0126:6 
350: S:67o4 000d2 
3008 die7be «088 
3023 016797 = 00 
3304 O1é7ic 900 
3005 016711 Bae 
3206 016712 900905 

MACYL1 27/665 
0 OCTAL (ASC! 

pcanee 
90004 

Hee 
bots 

ooco02 oc90004 

-DEC-7E 
PE 

63: 

e§: 

SOCNT: 
SOF ILL: 
SCMODE: 

TO6 
16:29 PAGE 73 

TST RY 
BEO SS 
INC RY 
BIS #°0,R3 
ers a RB 
MOVB 3,88 
YP Bs 

DEC SOCNT 
BGT § 
SLT 63 
INC R+ 

25 
MOV (SP)+,R5 
MOV (5P)+, RY 
MOV .SP)+,R3 
MOV 2( SP) ,4(SP: 
“OV iSP)4, (SP) 
RTI 
“BYTE 0 
.BYTE OQ 
"BYTE 0 
.SYTE O 
WORD 

ia IF YE THIS 9° 
BR IF YES 

:DON’T_ SUPPRESS ANYMOSE C’S 
take THIS DIGIT ASCII 
;MAKE ASCII IF NOT ALREACY 

;;SAVE FOR TYPING 
i unt By 4 THIS DIGIT 

;3;8R IF MORE TO DO 
:;BR_IF DONE 
; FINSURE LAST DIGIT ISN T A SLANK 
+3G0 7 THE LAST DIGIT 
i+ REBTS RE RS 
;RESTORE RY 
RESTORE R3 
ySET THE STACK FCP RETURNING 

> sRETURN ; 
: : STORAGE FOR ASCII DIGIT 
TERMINATOR FOR TYPE ROUTINE 
> :OCTAL DIGIT COLATER 
+ 3 gERG FILL SWITCH . 
>sNOMBER OF OLSITS TU *YPE 
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167% 
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016740 
016742 
016744 

O1E746 
016759 
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900362 

016736 
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.SBTTL TRAP DECODER 

©  SESERSHSESSESSSESRSSSESRSRRES SS: SSRSSSSRSAEELELESESESALESHLAE ES 

SETHIS ROUTINE Wick PICKUP THE ' ack BYTE OF THE 
T TO INDEX THROUGH 3; #AND _USE 
SIRED ROUTINE. THen :#0F THE 

:#G0 TO THAT ROUTINE. 

STRAP: RO. -(SP) 
2.§P3 RO 
- Ro) 

(RO}.RO 
RO 
STRPAD (RO? RO 
RO 

.SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE S”ARTING ADDRESSES OF THE ROUTINES CALLED 
:#BY THE “TRAP” INSTRUCTION. 

STRPAD: 

ROUTINE 

SROCHR 
SROLIN 
SROOCT 

3 ;CALL=TYPE 
;;CALL=TYPOC 
;:CALL=TYPOS 
:;CALL=TYPON 

: ;CALL=ROCHR 
;;CALL=ROLIN 
+ ;CALL=RDOCT 

er 
TRAP TABLE FOR 
NG THE ACORESS 

“TRAP” INSTRUCTICN 
THE STARTING ACCRESS 
OBTAINED IT WILL 

;; SAVE RO 
33GET TRAP ACDRESS 

BY 2 ; BACKUP 
= GET RIGHT BYTE OF TRAP 
> POSITION FOR INDEXING 
7: INDEX TO TABLE 
:3GO TO ROUTINE 

TRAP +0 ( 104400) 
TRAP +1 ( 104401) 
TRAP+2( 104402) 
TRAP +3( 104403) 

TRAP+4( 104404 ) 
TRAP+S ( 104405 ) 
TRAP +E ( 104406 ) 

TTY _TYPEQUT ROJTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (NO LEADING ZERCS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 

TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIN S*RING ROUTINE 
READ AN OCTAL NUMBER FROM TTY 



KO6 
-OZADL-B MACY21 27.665) 2-DEC-7—& 16:29 PAGE 7S 

POWER DOWN AND JP ROUTINES 

-SBTTL POWER DOWN AND UP ROUTINES 

5 RELEERELEEERELALELRESEERERALLAL EAL EERARELLLE LFA AA SILLS FPS ERTS S 

“POWER DOWN ROUTINE 
O16754 O1e727 2:7120 909024 $PWRON: MOV aSILLUP, J8PWRVEC i486) FOR FAST UP 
ibe 918737 090349 908326 MOV 8340, JBPWRVEC+S ;:PRIO:7 
167 10046 MOV RO, -{SP) =:PUSH RO ON STACK 

016772 O1CI46 MCV Rl, -(SP) -:PUSH RI ON STACK 
ae, 91 4p MOV Re, = Pp) PUSH Re ON STACK 
Bterrg | BL B34 MOV Ra, -(5P) PUSH RS ON STACK 
017009 913446 MOV R4’-(SP) ::PUSH RY ON STACK 
017002 O19S46 MOV RS'-(5P) PUSH RS ON STACK 
017904 Ol7746 162130 MOV JSWR, - (SP) ::PYSH JSWR ON STACK 
317010 010637 917324 MOV SP SA VRE 3 iS8V5 sp 
17014 012737 317386 coooe4 MOV BSPURUP, dePWRVEC';;SET UP VECTOR 

O:re22 900090 HALT 
917924 900776 QR -2 »;HANG UP 

RERELELSLERSERELELE LESSEE LE REE ERELELELLLA EAE EERALALAA ELA ES 

_ “POWER UP ROUTINE 
7026 012737 017120 990024 SPWRUP: MOV SSILLUP ,QBPWRVEC ;:SET FOR FAST DOWN 
7034 013706 017124 MOV —- SSAVRG, SP ;;GET_SP 
7O4¥¢ 005037 917124 CLR SSAVRE :sWAIT LOOP FOR THE TTY 
7044 005237 917104 1S: INC SSAVRE :WAIT FOR THE INC 

17050 0013 BNE 1$ ::0F WORD 
1705e 012677 16206e MOV (SP)+, JSUR POP STACK INTO JSWR 

017056 012605 MOY (5P)+° RS ::POP STACK INTO R5 
617060 012604 MOY (SP)+'R4 ::POP STACK INTO RY 
017062 012603 MOV (SP)+°R3 POP STACK INTO R3 

7064 O12602 MOV (SP)+'Re ::POP STACK INTO Re 
7066 91260! MOV (§P)4'RI >:POP STACK INTO RI 
7070 012600 MOV (SP)+'RO POP STACK INTO RO 
7972 912737 916754 coode4 MOV @SPWRON QSPWRVEC’: SET UP THE POWER DOWN VECTOR 
7100 O!2737 SOc340 o0dte. MOV #340, dePWRVEC+2 ;:PRIO:7 
7106 104400 TYPE :REPORT THE POWER FAILURE 
7110 017126 SPWRMG: .WORD S$POWER :;POWER FAIL MESSAGE PCINTER 
7ll2 012716 MOV (PC)+, (SP) RESTART AT BEG2 
7114 ooeee6 SPWRAD: .WORD BEG2 : RESTART ADDRESS 
7116 O060 RTI 
7129 oo0009 SILLUP: HALT +: THE POWER UP SEQUENCE WAS STARTED 
7lee B8077 BR -2 3 SEF ORE THE POWER DOWN WAS COMPLETE 

171e4 0009 SSAVRE: *sPUT THe SP HERE 
Ci7le6 005915 O47520 O4e2S27 SPOWER: .ASCIZ <15><12>"PQWER™ 
017134 o00lee 

EVEN 
.EVEN 

7136 000310 CIST: .BLKW 200. ;STATE-WIOTH DISTRIBUTION 
7756 9109000 BUFFER: .BLKW 4096. ;BUFFER AREA 

30300 ENC 
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710 711 

107 169 
ae tk 

1474# 1658% 

2198 21998 

29278 

LOb 
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; OCADLB.PI1 CROSS REFERENCE TABLE 

ASKCH C13S34 1SO4 24028 
ASWREG= 000000 619 632 
ATESTN= 000000 619 
ATMSG Q12266 1S46 2e73as 
AUNTY = 000009 619 626 
RU = 00 619 633 
AVECTI= 140340 S238 619 655 713 715 
AVECTe= 090009 619 6S9 
BRSEBR OCl3cé 7148 = 1087 1068 1478% = 1479% 
ExSECH OC1336 7188 17] $320 1321 1548 1$79 1580 1699 19% 2030 e1S3 
BEGIN 9C1620 S36 7898 862199 
BEGINA O0Se7e 678 14348 
SESINC OC50S2 881 129S8 
BEGIN, § 002562 S268 1427 1437 
BESINN OOSEED ge? 1S0e8 
BESINS 005730 830 1Sles 
PESINW 005369 §$3 14Si8 
BEGINe 001626 $33 7918 
BE SL 005234 869 884 142S8 
BES? OG22S6 o3° 764 865 307° 
BITPNT OO1416 7428 8 8=61649e = 1652 167 16764 
8'70 = 009001 43958 1019 1936 106 1069 1089 1105 1109 1123 lies 
EITOO = 00000) 46C¢8 49C 
e:7dl = 000902 4B48 434 
BIT92 = 909004 4838 493 
Br"e3 = 090010 “B28 492 
ZITO = OCCO2D 48.8 493i 
BITOS = 909040 4208 490 
B2~26 = 000100 479¢ 489 
BITI7 = 000200 4788 488 
BiTo8 = OOO40C 4778 497 e661 
81709 = 901000 4768 486 e669 2735 
BIT] = 4948 
BIT1O = 902000 “758 862713 
BIT11 = OO4000 474g 676 
BiTle = 019000 4738 ©1931 
ET713 = 029099 47e8 1391. 1407 2729 
SIT14 = 040099 4718 936 2647 
e715 = 100009 4708 967 99s 1198 liel 21s¢ 
esis = 909004 4938 
BIT3 = 000010 4928 
Bi = 90 4918 960 1173 1175 
Bi75 = 909040 4908 9S2 
2I%E = 900190 489¢ 944 1036 1040 1060 1069 108” 10893 1401 
BEIY? = QOC299 42658 932 1040 1108 1175S 
B:7e8 =z COWS 4878 932 
E28 = 00:90090 45b8 9 1110 1174 
v3 905762 15198 1839 
BFY JEC= 99092:4 ccce 
SUFFER 237756 1g8e 1713 YWesie 17% 1764 1833 1845 194° ers 1886 188° 18898 1919 

8 
SUFF2 =o 3655 116 e208 
BFFE = 2.3703 1909 e+c8s 
COMPRD lL oS422 1428 5 14S5 4608 
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OZADLB.P11 CROSS REFERENCE TABLE 

BYPASS ClSE14 1469 14858 
BIO 011336 219Se 2106 
Bll 01137 21158 2116 
cH 1g 1g33 gba 
HAN 1964 cc. be 
than = (Or s35g «613205# «61S20e «1601 1663 1997 1938 19%5 1995# 19%* 1997 23318 2509 

ie aaa ee oS+# 1596% 1 15]S# 154 1547 «1571 «15778 = 15798 
EHS oat ded “BE 8 tet :  123R 1293 t2}3 eke t2doe 
SUEAR: Scgr4s 1684 1686 
ZlEaR2 O7CIC ig3s8 LEST 
ase 30) 7e, gets 
X-mBan 6P8hi 1] 183.1204 = s«12d6Ssi«<‘ P2Q)S'si«dLML«Ssi‘«dRSS:~<Cté‘iR77~=—=«CB=Ssi1300s134Ss«1337~=— 2028 
a NOME Ste) lélle «1615 
SONVR = OO7190 170917128 . 
ZSNVRT G1 1054 EU Ss OK: | QE 10-3 ¢-7-) 2 oc 0 --f- =;  ; eo) A) 0 se 2) 
c@ sz 000015 4198 2263 ; 
CALF = 000250 wile 2834 2873 
aa 013573 B41 = e408e 
Ci 01:35 | 32 24098 
52 He 182 1915 24108 
Bis 141 iS I 1328 «6««1S70)—SssawS74 »=—s«sdLeSO# «6 16S2# «61652)0—Sssb7S*# «=6«1983)Sssia9BE~=OsC«a1989~—Ss«1: 992 

on 1 Bienes ie) ae 129 1380 8 

Bb" bcs cn w T 1446 VV 6¢ 1BO 8 

give iis 1935, 18317721778 178% 1790 417939 «#41604 1854 1958 19%! 2!230 
3 1 bet eee 

14} o48@ «16548 «1655 
DELAY! 007142 1715-17238 
DELAY CO7ISO 171? -17)—s«d1: 72S 8 

gee Ree cae 8 a nn a ae ee 
FH] 14306 685 edz 
Ore 014344 704 C4E78 ’ 
On3 014427 692 652 24%e8 
CiFLIN 006724 137 16858 
Pisbea 01142 b0os «= Bzje 6 eee (1N09H «BoM 27120 
ISPRE O00174 e338 828 

cist 17136 1687 «1747e = 1B17?.—sis«3CBGS 
BME = 0.2320 5787 30s Bz798 
CER 57757) Wibe 599 8:9 
ers 61447, Ge 25078 

ee toe CET 
Bac pote R322 ERIE" ao 39 
anal 07364 rege 13z]e 1Se7e «1571# «1658 = «1938e 19978 

ri? 8 
EEE taf vie [5580 FEES 1see0 16080 16130 16160 16178 16160 16:90 1623 tbba BOC 

vot 

S14 1€2Ge :€53e 1629 16398 fle 20lle S . a 2 
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CIROLE.P 11 CRISS REFERENCE TABLE 
i 1 pO bY = uBbYe 

Exe C1414 €9i e688 
EM3 ol4224 69 4c 

lie Elon oF) 193" gree & ‘ aed ‘ 

ERrsc Seed. ig Set vSe 17871808 1870197622808 
ie \ iSé18 
FRR\ES= SoBe 4388 8:>8:8# «= ede) a9" BH G®ES2 = BES3# §=—AESS# © BSB 

L FIRST CIE Teee:693* «i759 1761 
2x2 5) 7 iste 

FAS OCLYN r37@ 0 83t# = 8S3# «1812 = 1873 
sE"DAT 012032 18778 = 1885 
LEG DbI% ier 1581 160Ce 19381988 
aMSs (Ole: nk 8 
aNS = atees g38 S37, 3032 «3033-3034 «30373038309 

"SS 012577 1806 23138 
Har 86 07512 17 18908 

HERG. «(0197 B65 24388 
Heros OLS 138° 23998 

' = $0001 4280 = 2832 2873 
HONS 14464 eidee  el44e = elNGe 2149 S18 

TNRNGE 007236 174317468 
| T0TVEC= O90de0 So3e 0 BQ1# = BO 

TSERV 9C1454 7568 889 
 KBVECT 901340 7198 = 8581487 

LAS? 4 175? 17740 
+O 1376 = 13788 
LESS «= 11304 2:00 21028 
LF = 000012 409s ? 2873 

| LINER 013474 1855-23968 
LOAD 019232 1911 «1814 191s 

CORBY O1I304 1ee0 1Be2 192: 2098 
LOAD © 619236 i918 1923 
Lce (019230 1e74 19178 
LSB (012231 1532 22688 
LSeMsG 012166 i773 getOs 

| MAX ati Bee, [268 1265 «126s» 18938 1898 =—«19Cce 1904 
MAYTST 910130 189% =: 18988 

ENO (012677 1438-23258 
MESP 010661 1%2 23228 
ee Diebie Log gets 
tn 133 “je T2ibs 1330 © legze 1895 1897% 1903 
abd 12138 2125 © 22508 
mSB 013629 1336 4148 
MOFSET 013606 1323-4128 
Mecle | £13084 1815 2348s 
MSGIE  £:276¢ 1908 83368 
mocel | 51 3Cee 1680 23438 
moGeL © O13447 1832-23928 
meseo 212741 919 23328 
MEG7i ONO] 87583858 
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COROLB.P11 cROSS REFERENCE TABLE 

NAR Oo™2e 1783 17eS8 
NARMSG Oled46 ive? 2968 
NARROW OC 1344 eels = =1692% tole 785 1890 

| NBEXT 001360 cere | B99# 901+ 905 1+ 9le 146C 1468# 64482 
NEXT tee: seObe = 1629 
NMBEXT O01 v288 gi2# 61483 

2. Oe 19S 2er4s 
Ta = =910S04 £949 :9°798 
IMSG fleC30 i603 = 22388 
29? 225312 2528 19378 
33 2205.4 19818 2002 
28 Css & 1351 3353 1355 1998 
ME = 36:2 wre 74 Sts 
TNAR OO%e 2 3750 ivS68 
NEw OOTvee2 1842 le478 

TO. =6OCT 166 1727 17318 
v7SS Oe2de B44 B47 8Se esse §=§=6._:- See 

NXTSMP 029214 18948 1902 
 NXTCvT §=6006Sie i6588 1&7 
NXTSTA OCT eb4 18348 i848 
/Tyl  OC?b2eC 18:98 1824 

ite Ger iY IG 8 
FE pes de +334 igs 
MAY 0071 17 1?2e $7288 8 §61732 
KAYD Jild3e é:e8 = 21308 
MSS (012376 2o44 1559 1784 1799 1811 s872 1874 = 22888 
NRE Cl2zre3 e075 3298 
ONES SHE? 2:30# 13%# 2137 2139 2148 25048 
~ 22436 7478 «6 16B3# =—169G@ = 744H = 1789 1792 1795 180e 
ve MSs Ci 2544 1794-23088 
ae =.259207 4c9s = 763% )=s 769%) = Bee = BYS# = Be = BS7H# BENE 9148 

Sie %8# 998 101C# iCeee 1033% l04e# 1045#  1056# 
1i45@ =61180# JeSi*# ilebe# leb% 1335% 13778 1378% 1383 
14378 1444 144Se@ 0 1453e@ 14S4e |= 14sS# = =—149S# = Sele = S238 
1560 iS62e# 1575% 1581% iS84e iS94# 620% 1638% 1706 
17938 §=61804# 1814# 1800# i8ece 18268 1854# 19,18 19,4 
1935# 1935 1940# 194e# 1958# 1918 1963# 1975# 1977 
ede7# e081# e2086% 2093# 2118  e2150# gibse 2216# 22194 
e7B4# eBeet ecB4l# e848 «862855 86 8698 871% e9C4#  292lt 

K 20.422 7368 1954 1956 1960 1972 1982* 1399% 1992#  e2COCe 
PEGONT OC L426 7468 l644# 164S¢ 1646s 647% 648 1673 
FURS = 17777e 4158 
FIRGVE= 900e40 5098 
PLS = 007704 1839 18418 
PLJSRe 9011212 e097 20998 
POPPE Bo 168 784e 89787 
POS Oli4 ele4 ele7s 
PUSPER 019400 19S 19678 
PUSRMS 010366 192 29548 
POSke Q06Cel 1Se5 1S278 
PRO 8 = 952900 4328 
PPL == SCION 4338 
PRe = 290100 448 
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PRI = DO0140 4358 
PRY = QO020C W368 
PRS = OO0S4D 4378 
PRE = 000300 4388 
PR? os 8) 4398 
PS = l/r “les 413 
OSn = 17776 4138 cot = =61034# 8 4057# 3958# 1068 sre 1388 e09e* 
PERVES= Agoces she 40 BO7e «= BOG) «Bue HSe «= 30S4e «= 3G0e «= E728 «= 30758 
QEST els? 86 8 22518 
RaNCY G1 0722 i706 0s BE 188 

REG «= OCIEN 799 728 
ROCHR = LOMMOM 2568 © -:30378 
ROOTN = ;oMuoS 87! P2609 30388 
RDOCT = 1OMMD6 722 ISi4 «18:7 30398 
READ «sOMz1C che 
RELACS OOTESS 1813 18308 
REST]. 02>96 833 8 
RESVEC= OCOCI2 4998 
RET 506513 1630 16388 
RETERR 03710 11431458 
RETURN 001619 *pSp ««1309—Sss«161D 0S s«1659Sss«1704~=—Ss 2038 
RES oc14o0 7358 (195i 1983" 1987197 1979# 19834 19964 999% 20078 
Ne p0137e 73280 Bei# «=6«1707)—s«BD1Be® «6 2019e «dete §«2021 439 des 
RNG i378 733840 Bee «O18 Ole «= eee §«=— De® «= 20S 
RNC 31376 74a 8 ©6B63% «6291922 Dede «= 2OeS# «= BOs 
gs 11266 763 769 «= «20908 
R= = 00900 Woe = - 75h 767% «86758 «= 759 75 77) 7B4e 843 BYE 

B59 860s B74 875% B76 979 88S 888 99! 
GP4e 9900S s«993e «= s«998# «Dele §«=«1032* «= 10SS* «1075* «ide =oLliie 

5133# 1174 11788 1182 13308 1331# 1332 13808 13814 13898 
140! 1402 14064 1409 14le 14854 1489 1491 1492 1493 
1eo2e 1503 1604 60S* 1606* 16095# J614* 651" 16708 1673 
1eose 1698# 1699% 170C# 170l# 1° 1703# 17338 17358 17740 
i6{9 18338 1834 1837# 1844 1847 1875e 1877 1883 1886s 
'§13® 3919 1920 192S5* [9278 2009% 2030# 2031 20328 2034 
Souza «= 295ee «= BOS7e «= 2OS9# «= 2060) 2070s ee3# «6ePh |S bUB S198 
3757" p7ohe 2765 P27bbe 2767 2768 27698 2770 2775 ares 

| 2B1S 28:68 5a2ge 25881 2889% 2893 29834 28968 
3015 30!6# 3017 3018* 3019% 30cde 392l# 3046 30718 

Fl =”.00099: 4218 1417¢# 14188 14864 1487 1489 14908 1491 1495 1497 
1e85e [688% 16568 1795* 1725s 17288 17364 1737 1763 18188 
1837 1838 1876+ [884% [889* 1906# 19]8# 19228 1926e  !3298 
2 ibe 2163 DEC?)=—s bll® «= D61S#® «26 17# «= 219# «aback §= 22S Oe 

Fe =pontde W228 12608 1261 1270 1e71 1281# 1282 13394 14038 1420s 
1570# 1574 15e2e 1589 1591# 1692 1707# 1708 17108 1714s 
{7elt 1723 17378 1736# 17398 1740# 174le@ 1742 1746 L747 8 

175& 17778 178Se 788% [789% 179e% 1800# 180le 18C2* 1803 
ie3se 1836 1653¢ e7?* [878 1679* 1889% 188le 188s* 1893 
19574 1960e 2096 2098 2099 1018 2102 BIG3# §=« 2104s «= 2107 
2i3ge «= 3133s213Se «= 2iSS# «21S9e Sible elé2 2608  ebl2e B61bs 

— ebe7# 3048 3069s 
P2PCS 556320 1830 $528 
Fz =.zan003 42380 1274e «=: 127—)iC«dLSEG® «= 1SBGe «6 lbed® «16240 sLéSi® «6 1623—s«1E 898 
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176S# =17 1@31® 1841 1843 1849 I8SO# 16Sis 8528 1863 1868 ja9le 189¢ 
129 1eNe 1895 1997 1898 1900 el0e# 2108* 2109" 21108 2i!i# e2llee# 2:136 
ellie 2117, 2564 = Shee §= SEE oS6S# «= 570 574 2575 aS 7Ee «= abBCe «= BSEF a87E* 

Ry 209004 a a 2 Sa FO y é g = a l # 7 * oc. i ! + + % bo4s # ! r foie ko Ot Bes ig Ret Ri Ber Hes He i, 
® Q4e Qre = 30500: 306 ® 

RO =.Qa9DN 425@ !156e 158% 11/918 1193+ 12088 1204* lois 12168 1227# 12298 12296 teal 
} # leas? 163 tee 12878 lea 1238" 1 300% 13 3 l3lls 13e3* tacts Luar 

if + Se * 13678 09+ * l * vet See ! # {65 
tPRa 1B9Ge bases 1367} ize tas tap ee 13c4* 130s 35 133 P coe 
1984s 19878 1990# 1995 2913 27209 2245+ 2052 2953 [2  e2Cb3# 295 29716 
eo7ge «6297S «= 297be «OaTTe «62978 9964 = 3081 3366s 

RE = 4268 426 735% T96e 79° 
Ry os a? 4278 = 429 
SARSJB ODES! 1323! iSte@ 1$72 le44a 1981 1984 1987 1990 

: DeS#2 16498 . 
SETAR 15848 158° 
SETCH  Ol2eod4 1830 22708 

6 Ole0se 1513 22418 
| SETIA = 006170 15231824 «1567s = 1584 

"8 O02 1363 «:1367— «15778 
aia Boe? 4 14 16768 

{pst O01: 238 «i63e 1754# 8641777 = 1780 
912424 1779 22938 

1 SASH =312333 781 1861 2281s 
Se = 4900006 428s 7She eee 76a 77ee Re izes 799% Bic B26 $23 oes o74 

+ # ‘ 1 & i r # + 
147Ge ti: 18 ede cate 1§S2% pee e3 + ieee 18S6% 1Be3e 19652 dia 
2076# 25368 25378 2540 2S4is gue eS46% 2S47e 2548 2551 255 25SS# 2564s 
2569 «= =SBO)0sCSB1# «60eGBoe «= SB 3# «= OMe )«=s OSH «= PEDGH «OCED7# «= Be «62 2bl3# 25018 
2622 Pb25* 2627 2628 e629 ebSe# 2655 2657 2658 2687 2689 26928 
2717 = 737% «= o740e «= 2756 = e7b 1% e786 2815 816 8268 2828 2829 2935+ 
2832 420s ee 28360 eBY2 «= eB4Ha «= oBNGe «= oBSH# «= 8580S 8b2 BHD) 28E7)0=— 2BBBi+ §6=—- 2S 2 
2689 ec89Ge 2901 2902# 29038 2913 2914* 2919 29 29SS*# 2956 3957 2968s 
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