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ABSTRACT
THIS TEST IS TO BE USEC AS AN_A/D DIAGNOSTIC FOR PCP-1
WITH THE ACO1-D CONVERTER. IT TESTS ALL LOGIC ruw I0NS 9
THE CONVERTER. WITH PRCVISIZNG FOR rssrznc CRIFT, CALIBRATICN,
DIFFERENTIAL CINEARITY. e REPEATABILITY RE WELL.

REQUIREMENTS

EQUIPMENT

POP-11 STANCARD COMPUTER

RDO.1-D R/D CONVERTER

CALIBRATED DC VCLTAGE SOURCE
STORRGE

THE ROUTINE USES MEMORY O TO 16520
LOADING PROCEDURE

PROCEDURE FOR NORMAL RBSOLUTE TAPES SHOULD BE FOLLCWED.
STARTING PROCEDURE

CONTROL SWITCH SETTINGS

BRSIC SWITCH REGISTER SETTINGS ARE:

SWiS=! OR UP---HALT ON ERROR

SWi4=] JR UP---SCOPE LOOP

SWi3=1 OR UP---INHWIBIT PRINT QUT

SWll=1 OR UP---INHIBIT SUB-PROGRAM ITERATION

SHi0=1 OR UP---INHWIBIT AVERRGING
SW09=1 OR UP---INHIBIT ¢+ OR - 1 LSB TESTING
S40B8=1 OR UP---TEST SIGN OPTION

STRRTING ADDRESSES

2090 = NIRMAL (WORST CASE) TESTING
210 = RESTART HDDRESS FOR NORMAL TESTING
220 = DISPLRY CONVERSION LOOP (IF CPU IS AN 11.CS
USE SR 250 KITH SWI0 SET INSTEARD.
230 = eXTERNAL CONVERSION LOOP
e40 = FAST EXTERNAL CONVERSION LOOP
250 = CONVERSION PRINT
260 = SINGLE TEST LOOP
270 = MULTIPLEXER CHANNEL AND REPEATABILITY TEST (LRS-IS TEST}
= REPEATRBILITY TEST (3 SIGMR SFECIFICATION TEST)

MRINDEC-11-DZR0S-8
PRGE 3

PROGRAM AND/OR OPERATOR ACTION =

—_—  mm e a— — —

— A —————— - —— ——m—



- - - - . ——— Wt G— . - o e - — —— e aa — - ——— ——— . —— - - - v Gearp—

DO1 ‘
RIN. MAOVID ZTT320 Z3-MRR-TE 10:S3 FAGE 3
SaREEE.piY
9
3

LURD PROGRAM INTC MEMORY.

SET SWITCH REGISTER 1O STARTING ADDRESS.

LCAC ADDRESS. )

‘ SET =JITCHES (SEE 4.1 AND 5.1) ALL COWN FOR WORST ZASE.
PREC. START.

THE“PROGRAN WILL_LOOP AND BELL WILL RING ONCE

PER PASS OF THE PRC

A HINTRUM OF TH0 PASSES SHoULD ALMAYS BE RUN.

OPERATING PROCECURE
OPERATIONAL SWITCH SETTINGS
.1.1 AT SR 200 (NORMAL INSTRUCTION TEST)...

RLL SWITCHES DOLN WILL EXECUTE RLL PORTIONS CF THE

BRSIC TEST WHICH DO NOT REQUIRE OPERATOR INTERVENTICN.

R PRINTOQUT WILL OCCUR ON ERRORS, AND THWE BELL WILL RING AT
THE COMPLETION OF ERCH PASS. A1 THE START OF THE TEST, “HE
FROGRAM HALTS THREE TIMES:

1ST HALTY - LOAD INITIAL CHANNEL NUMBER (SWQ - SWS!
cND HALT - LORD NUMBER OF CHANNELS TO BE TESTED (SWO -~ Sk&:
3RD HALT - SET SR OPTIONS (SEE 4.1)

ALL SWITCHES DOWN RT ALL HALTS IS TAKEN RS WORST CASE TESTING
ON CHANNZL ZEROQ.

€.1.2 AT SA 210 (NCRMAL INSTRUCTION TEST RESTART ARDDRESS)..

INSTERD OF USING INITIAL HALTS, THIS SR USES THE INFORMATICN
FROM THE PREVIOUS START AT 200. SWITCH OPTIONS MAY BE SET RS
DESIRED BEFORE STARTING.

8.1.3 A7 SA 220 (DISPLAY CONVERSION LOOP)...

SWO-SWS SET MUX CHANNEL ON WHICH YOU WISH TO CONVERT

SWE-SW? SET DESIED GAIN

SWi4=] CAUSES CONVERTER TO GO AT MAX RATE FOR &Y
CONVERSIONS AND THEN DISPLQY THE RESULTS, ONE AT A
TIME, FOR RBOUT 4O MS EAC

SWiS=1 CAUSES R HALT AFTER ERCH convsnsxon WITH THE
RESULT DISPLAYED IN THE DATA LIGHTS

NOTE:  THIS ROUTINE WILL NOT RUN ON A PDP-11/0S. USE SR 250 WITH
SWI10 SET TO GET CONVERSICN PRINTOUT INSTERD.
ggégDEC-ll-DZRDB-B
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S.1.4 AT SA 230 (EXTERNAL CONVERSION LOOP).

SW5=1 CRUSES IT NOT TO SET EXTERNAL ENRBLE TO MRKE
CERTRIN THRT NO CONVERSIGN OCCURS

SWe=1 CAUSES IT TO CONTINUQUSLY RUN INTERNAL
CONVERSIONS WITH EXTERNAL ENRBLE SET, AND 70

149 PRINT OUT WHEN ERROR SETS

HIFHESS
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i53 SW?=] PREVENTS IT FROM CLEARING DONE RFTER ERCH
§§§ CONVERSION, TO ALLOW CHECVING THE EFRCR FLNSTION
;23 THESE SWITCHES ARE MUTUALLY EXCLUSIVE AND ARE SCANNED IN CPLER.
! ;EE 5.1.5 AT SA 240 (FAST EXTERNAL CONVERSION LOOP)...
18 SWITCHES 13,14 AND 1S FUNCTION AS IN 4.1 ABOVE.
| 523 5.1.6 AT SA 250 (CONVERSION PRINT LOOP)...
v Bl SWD-SWS SET MUX CHANNEL ON WHICH YOU WISH TO CONVERT
182 SWE-SW? SET DESIRED GAIN
igg SWis=! INHIBITS AVERAGING
' igg §.1.7 AT SA £60 (SINGLE TEST LOGP)...
167 1ST HALT - LOAD STARTING ADDRESS OF DESIRED TEST
isa 2ND HALT - LORD SR OPTICNS (BIT 11 MUST = O, MOWEVER.
i;g " B,i.6 AT SA 270 (WAS-IS TEST)...
122 SWS=1 CAUSES B8 COMPARISONS ON EACH CHANNEL BEFORE
173 . SWITCHING CHANNELS
175 SWb=1 CAUSES A COMPARISON OF INITIAL TABLE AND NEW
175 TABLE TO BE PRINTED OUT
176 SW7=1 CAUSES WAS-1S COMPARISION OF INITIAL TRBLE AND
177 NEW TRBLE, INSTERD OF OLD TRBLE AND NEW TABLE
178 1ST HALT - LOAD INITIAL CHANNEL (BITS 0S-00) AND
179 GAIN (BITS 07-06)

cND HALT - LORD NUMBER OF CHAMNELS TO BE TESTED
3RD HALT - SET SR OPTIONS

THE BELL RINGS CNCE AFTER EVERY 4096 FRSSES.
€.5.9 AT SA 20C (REPEATABILITY TEST)

1ST HALT - LORD INITIAL CHANNEL (Sk 05-00)

ZND HALT - LOAD NUMBER OF _HANNELS TO BE TESTED

SWe=1 CRUSES PRINTCUT OF ERCH DISTRISUTION

SW7=1 CRUSES PRINTOUT OF GNLY THOSE DISTRIBUTIONS WHICH FRIL
ggégDEC-ll-DZRDE-B
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5.2 SUBROUTINE RBSTRACTS
S.2.1 BEGIN SA 200

S.2.2 RESTART 210

S.2.3 SCOPE

S

onYnun
REER

THIS SUBRQUTINE CALL IS PLRCED BETWEEN ERCH SUBTEST IN THE
INSTRUCTION SECTION. IT RECCRDS THE STRRTING RDDRESS OF ERCH
SUB-TEST RS IT IS BEING ENTERED. IF A SCCPE LOOP IS REQUESTED,

— — ——
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§.2.4

§.2.5

S.2.b

5.2.7

S.2.8

Bl T LY LS RIS
QJESTED FOR. “PE o N ¥ LL

BE 2549 TTERATIONS (N *&ET <08 ES; ee?oas ?HE nExf SEETES¥

IS ENTERED. SWAITCH 1! ON A 1 INHIBITS ITERATION OF SUBTESTS.

HL

THIS SUBRCUTINE PRINTS CUT THE LOCATION COUNTER AT THE TIME OF
FAILURE. AND THE CONTENTS OF THE PROCESSOR STATUS REGISTER.
EE;Ep{géTTags LOCATION CCUNTERP WILL BE THE ADDRESS OF THE

MRINDEC-11-D2ACB-B
PAGE &

TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION O
DESIGNED TO DETECT _AND ISOLATE UNEXPECTED TRAPS AND
%E;%S&UPTS TO THE. TRAP AND INTERRUPT VECTOR AREA OF

EACH VECTOR ENTRANCE ADORESS IS LOADED WITH THE ADDRESS OF THE
NEXT LOCATION, THE NEXT LOCATION IS LOADED WITH R HALT_(00C0CO).
THUS AN ILLEGAL TRAP OR INTERRUPT WILL CAUSE A HALT AT THE TRRP
LOCATION PLUS TiO.

IF A HALT OCCURS IN THE TRAP OR INTERRUPT ARER, EXAMINE REGISTER
SIX. IT WILL CONTAIN THE CURRENT STACK ADORESS. THE CONTENTS

OF THE CURRENT STACK ADDRESS 1S THE VALUE OF THE LOCATION COUNTER
WHEN THE TRAP 03 INTERRUPT .CCURRED.

CONVERSION AVERRGING

THIS IS DONE WITH 2 SUBROUTINES, CONAV ANP CONVRT, WHICH
TOGETHER AVERAGE 128 CONVERSIONS. SWi0=. INHIBITS
CALLING THESE SUBROUTINES.

DSPLAY (DISPLAY CONVERSION)

THIS ROUTINE RERDS THE SWITCH REGISTER FOR CHANNEL AND GRIN,
DOES A CONVERSION CORRESPONDING TO THAT, ANC DISPLAYS THE
RESULT IN THE DATA LIGHTS. THUS CALIBRATION CAN BE READILY
PERFORMED, AND RLL CHANNELS AND GRIN CAN BE CHECKED DIRECTLY.

NOTE THAT THIS ROUTINE WILL NOT RUN ON A POP 11,0S. SR 253 (WITH
SW10 SET) SHOULD BE USED TO GET CONVERSION PRINTOUT INSTERD.

EXTEST (EXTERNAL CONVERSION TEST)

THIS ROUTINE COUNTS EXTERNAL CONVERSIONS AND PRINTS QUT RFTER
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ebe EVER/? TENTH CONVERCSION, IT ALSO ~LLOWS CHECKING FOR VARIOQUS
b3 ERRCR CASES INVOLVING EXTERNAL CONVERSINNS. _
ggg HﬁIED;C'Il'DZP:d-a
SEP PAGE
ggz €.2.9 EXFRST (FRST EXTERNAL CONVERSION TEST)
289
- THIS ROUTINE ENRBLES EXTERNAL CONVERSIONS AND CHECYS THE ERROR
71 BiT QFTER ERCH. RN ERROR WILL OCCUR WHEN THE EXTERNAL CCNVERSION
7 SIGNAL IS OCCLURRING FRSTER THRN THE MAXIMUM USABLE RATE OF

273 CONVERSION, AND ALLCWS CHECKING THE MAXIMUM POSSIELE THRCUGHPUT.

S;E §.2.10 FLY (CONVERSION PRINT LOOP)
277

278 THIS ROUTINE CONTINUOUSLY PRINTS THE RESULTS OF CONVERSIONS AT
27 THE GAIN AND ZHANNEL SET IN THE SWITCHES. THE RVERWMGE OF 128
289 CONVERSIONS 15 PRINTED UNLESS SW10 IS SET, IN WHICH CRSE THE
ggé RESULTS OF SINGLE CONVERSIONS ARRE PRINTED.

fd

gga 5.2.11 TESTX (SINGLE TEST LOOP)

285

285 THIS ROUTINE ALLOWS A SINGLE SUBTEST TO BE RUN CONTINUOUSLY FCR
287 SCOPE LOOP PURPJSES. WHILE R SCOPE LOCP SWITCH OPTION EXISTS,
2es ‘ IT REQUIRES THAT YOU ARE WITHIN THE TEST IN WHICH YOU WISH TO LOOP.
£89 IN SOME CASES (SUCH RS MITH INTERMITTENT FAILURES) THAT'S NOT
299 ERSY TO DO. THIS SUBROUTINE ALLOWS YOU TO LCAD THE ADDRESS OF
291 ANY TEST CROM TESTD THRU TESTHYO AT THE HALT AND THEN GO DIRECT.Y
335 10 THAT TEST.

c

sgg §.2.12 WRS-IS (MULTIPLEXER STATUS. SELECTION, AND REPERTABILITY TEST)
29

257 THIS ROUTINE STORES AN INITIAL CONVERSION VALUE FOR ERCH

238 CHANNEL IN THE INITIAL TRBLE (ITABLE). THIS INITIAL VALUE

299 IS EITHER THE AVERARGE JOF 128 CONVERSIONS OR THE RESULT OF A

300 SINGLE CONVERSION, DEPENDING ON SWi0. THEN A SINGLE CONVERSION IS
301 TAKEN ON ENCH CHRNNEL AQND STORED IN OTABLE (OLD TABLE). FROM
302 THEN ON, SETS OF ONE CONVERSION FOR EACH CHANNEL ARE TAKEN AND
303 STORED IN NTRBLE (NEW TABLE). OTABLE AND NTRBLE RRE COMPARED
304 FOR + OR - | LSB RGREEMENT (UNLESS SW9 IS SET, IN WHICH CRSE

308 THEY MUST RGREE EXACTLY), AND ERRORS ARE PRINYED OUT IN A

306 ~CHANNEL XX WRS YYYYYY, 1S 222277* FORMAT. RAFTER THE COMPRRISON
307 OTABLE IS UPDATED WITH'NTRBLE AND THE PROCESS IS REPEATED.

208 IF SWS IS SET, 8 COMPRRISONS RRE MADE ON EACH CHANNEL BEFORE

309 GOING TO THE FOLLOWING CHARNNEL. WHENEVER SWe IS SET, A

COMPARISON OF ITABLE AND NTABLE IS PRINTED OUT, WHICH ALLOWS
URIFT TO BE CHECKED. IF SW7 IS SET, NTABLE IS COMPARED WITH

g]gg&g INSTERD OF OTABLE. THE BELL IS RUNG RFTER EVERY 4036
H .

(NTRINI NN TN AN
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6.2.13 SIGMARl (REPERTABILITY SPECIFICARTION TEST)

5.3
5.3.1

S.3.2

5.3.3

THIS FQUTINE TESTS REPEATABILITY TQ SPECIFICATIONS ON THE CHANMELS
CESIRED AT GRINS OF 4 AND B. TEN THOUSAND CONVERSIINS ARE

TAKEN AT ERCH GRIN. THE SPECIFICATIONS HAVE BEEN INTERPRETED

TC MEAN THAT 35 CONVERSIONS QUT OF THE TEN THOUSAND MRY BE

CJTSIDE OF 2 STATES AT R GRIN OF 4, AND THAT 35 CONVERSIONS

UT OF TEN THOUSAND MAY BE OUTSIDE OF 3 STARTES AT A GRIN OF 8.

AT A GAIN OF 4, THE FIRST 128 CONVERSIONS ARE AVERAGED. THEN
TEN THOUSAND CONVERSIONS ARE MADE, AND ERCH 1S COMPARED TO THE
GUERRGE. 1IF IT IS EQUAL TO THE SVERAGE,"EQUAL™ IS INCREMENTED.
IF IT 1S ONE LESS THAN THE AVERAGE, “UNDER™ IS INCREMENTED, 1IF IT
15 ONE GREATER THAN THE AVERRGE, “GVER™ IS INCREMENTED. IF 1T IS
FARTHER FROM THE AVERAGE THAN ONE COUNT, “OUT™ IS INCREMENTED. RT
THE END OF THE TEN THOUSAND CONVERSIONS. R CHECK IS MARDE TO
DETERMINE THE 2 ALLOWED STATES (EITHER EQUAL AND OVER OR

EQUAL AND UNDER). THE TOTAL FOR THE OTHER STATE (EITHER OVER

OR UNDER) IS THEN RODED TO THE LOCATION =QUT™. 1IF THIS TOTAL (OUT)
IS NOW GREATER THAN 35 (DECIMAL), THE TEST FAILS. THE
DISTRIBUTION PRINTED OUT WITH SWe OR SW7 UP IS THIS FINAL SETUP
-"THE NUMBER EQUAL TO THE AVERAGE, THE NUMBER ONE LESS THAN

THE AVERRGE, THE NUMBER ONE GREATER THAN THE AVERRGE, AND THE
TOTAL OF THOSE DIFFERING BY MORE THAN ONE COUNT PLUS THOSE IN THE
NON-ALLOWED STATE.

AT A GARIN OF B, THE FIRST 128 CONVERSIONS ARE AVERAGED. THEN TEN
THOUSAND CONVERSIONS ARE MADE, AND ERACH IS COMPRRED TO THE AVERAGE.
IF IT IS WITHIN PLUS OR MINUS ONE OF THE AVERRGE, “EQUAL™

IS INCREMENTED. IF NOT, “QUT™ IS INCREMENTED. AT THE END OF

TEN THOUSAND CONVERSIONS, IF MORE THAN 35 WERE QUTSIDE OF THE 3
ALLOWED STATES THE TEST FAILS. THE DISTRIBUTION PRINTED OUT WlTd
SWb OR SW7 UP IS SIMPLY THE NUMBER THAT WERE WITHIN THE 3 STHTES
AND THE NUMBER OUTSIDE OF 3 STATES.

MRINDEC-11-DZRDBE-8
PARGE 9

PROGRAM AND/OR OPERATOR RCTION

LORDING AND STARTING AT 200 WITH ALL SWITCHES DOMN IS WORST
CASE TESTING. IF AN ERROR IS DETECTED HERE, THERE WILL

BE A PRINTOUT. WHEN AN ERROR IS DETECTED AND IT IS NECESSARY
TO SCOPE ON IT, PLACE SWIS UP TO HALT ON ERROR, THEN SW!4 UP
TO LOOP ON ERROR, THEN SW13 UP TO DELETE PRINTOUTS.

T0 GO DIRECTLY TO R SINGLE SUBTEST AND RUN IT CONTINUOUSLY
USE SA 260. INPUT THE STARTING RDDRESS OF THE DESIRED Test
(I.,E. THE ADDRESS OF THE CORRESPONDING TESTXX TRG) RY THE
INITIARL HALT AND CONTINUE. PUTTING SWITCH 11 UP RESTORES
NORMAL PROGRAM FLOW THROUGH ALL THE SUBTESTS.

TO CHECK THE SIGN OPTION, SET SWB8=1 DURING THE BRSIC TEST
(SA 200) AND INPUT POSITIVE OR NEGATIVE VOLTARGES RS DIRECTED.
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5.3.4

§.3.5

5.3.6

6.1
b.1.1

6.1.2

T0 CALIBRATE THE CONVERTER AND CHECK CHANNELS AND GRIN
DIRECTLY, USE SA 220 (DISPLAY CONVERSION LOOF) WJITH A CALIBRATED

B} O EVEaBO SR VERE NG EACL B MabiiES: ok 58, (WITH Su 10

TO CHECK FOR NOISE AND DRIFT ON VARIOUS CHANNELS, USE SA 270
(WAS-IS TEST) WITH A DC VOLTAGE SOURCE TO EACH CHANNEL BEING
TESTED. AT THE FIRST HALY, INPUT THE LOWEST CHANNEL NUMBER OF
THOSE YOU WISH TO TEST IN SWD5-SWDO, AND THE GAIN SETTING AT

WHICH YOU WISH TO TEST THEM IN SWO7-SW06. AT THE SECOND HALT
LOAD IN THE NUMBER OF CHANNELS YOU WISH TO TEST (ZERO WILL BE
TAKEN RS ONE). AT THE THIRD HALT, SET IN THE SWITCH REGISTER
OPTIONS RS DESIRED, ORIFT CAN BE TESTED BY RUNNING THE TEST RS
LONG RS DESIRED (WITH SW13 SET TO INHIBIT PRINTOUTS IF DESIRED)
AND THEN SETTING SWOb TO ZERQ., THIS CRUSES A CCMPARISON OF THE
INITIAL VALUES AND CURRENT VALUES TO BE PRINTED OUT.

TO CHECK NOISE STRTISTICALLY, USE SA 300 (REPEATABILITY TEST) WITH A
DC_VOLTAGE ON EACH CHANNEL BEING TESTED. AT THE FIRST HALT, SET
THE INITIAL CHANNEL NUMBER TO BE TESTED IN SWOS-SWO0. AT THE
SECOND HALT SET THE NUMBER OF CONSECUTIVE CHANNELS TO BE TESTED

IN SW0&-SWO0. THE PRSS-FR%L ASPECT OF THE TEST IS BRSED ON THE
SPECIFICATION FOR REPERTABILITY OF THE CONVERTER, AND REQUIRES
THRT THE INPUT GE GROUNDED. HOWEVER, BY RUNNING WITH AN INPUT
OTHER THAN GROUND, ENVIRONMENTAL NOISE CAN BE CHECKED. BY SETTING
SWe TO ONE, EACH DISTRIBUTION IS PRINTED OUT. THIS CAN BE USED

RS AN INDICATION OF NOISE IRREGARDLESS OF THE TEST PRSSING OR
FRILING. AN EXPLANRTION OF THE PRINTOUT IS GIVEN IN S5.2.13.

MATINDEC-11-DZRDB-B
PAGE 10

ERRORS
ERROR PRINTOUT
STANDARD PRINTOUT

PRINTOUTS ARE IN R TWO-WORD FORMAT. THE FIRST IS THE PC+2
OF THE DETECTED ERROR. THE SECOND IS THE CONTENTS OF THE
PROCESSOR STATUS REGISTER WHEN THE ERROR WRS DETECTED.

GRIN LINEARITY

THE LAST SUBTEST IN THE BARSIC INSTRUCTION TEST IS FOR
DIFFERENTIAL LINEARITY. 1 1/4 LSB ACCURACY IS CHECKED. THE

VRLUE AY THE HéGHEET ?RIN *S ggED R? R BﬂSé? FOR COMPARISON

SINCE IT OFFERS THE HIGHEST RESOLUTION. USING 1 1/4 LSB TESTING,
THE VALUE RERD AT A GRIN OF 8 MUST BE WITHIN + OR - 1 1/4 LSB OF
TH RSTURL VOLTAGE INPUT. AT ANY OTHER GAIN, THE VALUE RERD
MUST ALSO BE WITHIN + OR - 1 1/4 LSB, AND OF COURSE 1 LSB HRS

A DIFFERENT VOLTRGE EQUIVALENT AT EACH GAIN. A ROUTINE IS

USED TO DETERMINE MAXIMUM AND MINIMUM ALLOWARBLE VALUES AT
GRINS OF 4,2, AND 1 GIVEN THE VALUE RERD AT R GRIN OF 8.
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6.1.3

b.¢

7.2
7.2.1

7.2.¢

7.2.3

7.2.4

IF AN ERROR IS DETECTED, THE MESSAGE "GAIN NOT LINERR

WITHIN + OR- 1 1/4 LSB" IS PRINTED QUT. THIS IS FOLLOWED BY A
TABLE WHICH GIVES THE VALUES RERD, AND THE MAXIMUM AND MINIMUM
RLLOWRBLE YALUES AT EARCH GRIN.

CH XX WRS YYYYYY, IS 222222

THIS ERROR MESSAGE IS PRINTED OUT BY THE MULTIPLEXER

STATUS, SELECTION AND REPEATABILITY TEST. IT INDICATES

A FAILURE OF 2 CONSECUTIVE CONVERSIONS ON A GIVEN CHANNEL
(OR GF THE INITIAL VALUE AND THE CURRENT VALUE IF SW7 IS
SET) TO BE WITHIN + OR - 1 LSB (OR TO BE EQUAL IF SWS

IS SET). XX IS THE CHANNEL NUMBER YYYYYY IS THE RESULT OF
THE PREYIOUS CONVERSION, AND Zo2ZZ2 IS THE RESULT OF THE CURRENT
CONVERSICN.  ALL NUMBERS ARE PRINTEG IN OCTAL.

ERROR RECOVERY

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE

AND CONTINJE. IF THE “HALT ON ERROR™ SWITCH IS SET. HITTING
CONTINUE WILL RECOVER. IF THE PROGRAM HANGS UP IN A LOOP
THE ERROR 1S LIKELY TO BE A SIGNAL WHICH WAS NEVER RECEIVED.
IF_A HALT OCCURS IN THE TRAP AND VECTOR ARER_THE PROGRAM
MUST BE RESTARTED. IF THE PROGRAM HALTS IN THE MAIN FLOW,
~ONSULT THE LISTING IF NO MESSAGE IS TYPED OUT.

MRINDEC-11~DZRDB-B
PAGE 11

RESTRICTIONS

STARTING PROCEDURE

NONE

OPERATIONAL RESTRICTIONS

BASIC TEST (SR200)

CRSTET 81050, SOUR % LI I0,1 (05T g, T
VOLTS IN MAGNITUDE. NO EXTERNAL TRIGGER SIGNAL SHOULD BE PRESENT.
DISPLAY CONVERSION TEST (SR 220)

THIS ROUTINE CANNOT BE USED ON A POP 11/0S. USE SR 250
(WITH SW10 SET) TO GET A CONVERSION PRINTOUT INSTERD.

EXTERNAL CONVERSION TEST (SR230)

AN EXTERNAL TRIGGER SIGNAL SHOULD 8E SUPPLIED.

FRST EXTERNAL CONVERSION LOOP (SR240)

glgﬁgEQL GENERARTOR IS NEEDED TO PROVIDE A RAPID EXTERNAL TRIGGER
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.2.5

.2.6

MULTIPLEXER TEST (SR270)

A_CONSTANT DC VOLTAGE SHOULD BE APPLIED TO ERCH CHANNEL
BEING TESTED.

REPEATABILITY TEST (SR 300)

R_CONSTANT DC VOLTRGE SHOULD BE RPPLIED TO EACH CHANNEL BEING
TESTED. TO TEST THE CONVERTER TO SPECIFICSTICN, THE INPUT MUST
BE THE CONVERTER GROUND.

-_ = = - ema
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8.2

8.3

10.

LO1

MAINDEC-11-0ZRC2-B
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MISCELLANEOUS

EXECUTION TIME

EACH PASS TAKES ABOUT 30 SECONDS.

TESTING SYSTEMS WITH MORE THAN ONE ADOL-D

BY SUBSTITUTING INTO THE LOCATIONS ADCS AND ADDBR THE

ADDRESS OF THE CSR AND DBR OF A CONVERTER ASSIGNED A

NON-STANDARD ADDRESS, AND SUSSTITUTING ITS INTERRUPT VECTOR

2gg§gagolﬁgol?DINT, AN ADC1-D MAY BE TESTED AT ANY ADCRESS
! .

SPECIAL NOTES ON EXTERNALLY TRIGGERED CONVERSIONS

IF EXTERNAL CONVERSIONS HAVE BEEN ENABLED ONE CAN_CHANGE THE
CHANNEL NUMBER WITHOUT STARTING R CONVERSION. THIS LERDS

T0 THE PROBLEM OF A CONVERSION OCCURRING WHILE YOU RRE
CHANGING THE CHRNNEL NUMBER. THE RESULTS OF SUCH R CONVERSION
WILL OF COURSE BE ERRONEQUS, BUT THE ERROR BIT WILL NOT BE
SET. THUS, IT'S A GOOD PRACTICE TO CHANGE CHANNELS OR GAIN
ONLY WHEN YOU KNOW NO SIGNAL IS COMING IN (SUCH AS RIGHT

RFTER A CONVERSION HAS SET DONE) OR ELSE TO DISCARD THE FIRSY
CONVERSION RFTER YOU CHANGE CHANNEL AND GRIN.

NOTE ALSO THAT WHETHER OR NOT A DATC OR DATOB 1O THE HIGH
BYTE CAUSES A CONVERSION DEPENDS ON THE STATE OF EXTERNAL
%EEBEETEEFORE THE CATO INSTERD OF THE STATE RESULTING FROM

PROGRAM DESCRIPTION

THIS SET OF TESTS IS DESIGNED TO TEST ALL OPERATIONS OF THE
ADO1-D _CONVERTER, WITH THE NECESSARY EXCEPTION THRT TIMING

IN MOSY CASES IS ONLY PARTIALLY TESTED., THE SEVERAL MODES OF
QPERRTING THE CONVERTER EXTEND THE USEFULNESS OF THE DEVICE
AND THE COMPLEXITY OF THE DIRGNOSTIC. THE BRSIC TEST IS
DESIGNED TO TEST ALL OPERATIONS NOT REQUIRING OPERATOR
INTERVENTION, SO EXTERNAL TRIGGERING TESTS ARE SEPARATE.

THE REPERTOIRE OF SPECIAL TESTS IS DESIGNED T GIVE THE
OPERATOR MAXIMUM FLEXIBILITY IN CALIBRATION, CHECKOUT, AND
FRILURE LOCATION.

LISTING
SEE FOLLOWING PAGES.
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g5) :DIASNOSTIC FOR THE AD01-D A/D CONVERTE ER.
gE2 COPYRIGHT 1370, 11571, 1973, DIGITAL EGAIPMENT CORP., MAYHARD, FASS. 01754
£33 :BY RICK FADDEN'
geg ;STARTING_ADDRESSES ARE:
556 ;200 = NORFAL_(WORST CASE) TESTING
g7 1210 = RESTART ADDRESS FOR NORMAL TESTING
Ecg ;220 = DISPLAY CONVERSION LOOP (IF CPU_IS A POP_11/05,
259 : USE SR 250 (WITH SWIO SET} INSTERD)
561 ;230 = EXTERNAL CONVERSION LOOP
E62 ;240 = FAST EXTERNAL CONVERSION LOOP
263 :250 = CONVERSION PRINT LOOP
gE4 ;260 = SINGLE TEST LOOP
333 1270 = MULTIPLEXOR CHANNEL AND REPEATABILITY TEST (WAS-IS TEST)
g6 1300 = REFEATABILITY TEST (3 SIGMA)
SEQ ;BASIC SWITCH REGISTER SETTINGS ARE:
£cq ;SWI5=1 OR UP---HALT ON ERROR
£70 - }SW14=1 OR UP---SCOPE LOOP
g7 15W13=1 IR UP---INWIBIT FRINT QUT
§75 1SW11=1 OR UP---INHIBIT SUB-PROGRAM ITERATION
573 ;5W10=] OR LP---INHIBIT AVERAGING
£74 15W09=1 OR UP---INHIBIT + OR - 1 LSB TESTING

. 575 18408=1 OR UP---TEST SI1GN OFTION
e X4
£77 ;NORMAL TESTING (SA200) HALTS 3 TIMES AT START OF PROGRAM
£78 ; IST HALT - LOAD INITIAL CHANNEL NUMBER
£79 '2ND HALT - LOAD NUMBER OF CHANNELS T0 BE TESTED
£83 +3RD HALT - SET SR OFTIONS
£33 | ;DISPLAY CONVERSION LOOP HRS SEPARATE SR SETTINGS:
£83 | ;SWO-SWS SET MUX CHANNEL ON WHICH YOU WISH TO CONVERT
£g4 ! SWB-5W7 SET DESIRED GAIN
SES !5WI4=1 CAUSES CONVERTER TG GO AT MAX RATE FOR 100(B) CONVERSIONS
586 i 2ND THEN DISPLEY INE RESULTS. ONE AT TINE, FOR.ABOUT 40 MG EACH

:SW16=1 CAUSES A HALT AFTER EACH CONVERSION, WITH THE RESULTS DISPLAYED
: THESE SWITCHES ARE SCANNED DURING EACH CYCLE

; EXTERNAL CONVERSION LOOP HARS 3 SPECIAL SR SETTINGS:
; SWS=1 CAUSES IT TO NOT SET EXTERNAL ENABLE, TO HRKE
: CERTAIN THRT NO CONVERSIONS OCCUR
;SWe=1 CAUSES IT TO CONTINUOUSLY RUN INTERNAL CONVERSIONS WITH
EXTERNR. ENRBLE SET, AND TO PRINTQUT WHEN ERROR SETS
; SW7=] PhEVENTS 1T FROM CLEARING DONE RFTEP EACH CONVERSION, TO
;ALLOW CHECKING THE ERROR FUNCTION

;FAST EXTERNAL CONVERSION LOOP
; SWITCHES 13, 14,AND 15 ARE USED RS IN 1HE gRSIC SETTINGS

; CONVERSION PRINT LOOP
s SWO-SWS-SET MUX CHANNEL ON WHICH YCU WISH TO CONVERT
: SWb-5W7-SET DESIRED GAIN
:5WI0=0 CAUSES AVERAGE OF 128 CONVERSIONS TO BE PRINTED
H =1 CAUSES INDIVIDURL CONVERSIONS TO BE PRINTED
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:SINGLE INSTRUCTION TEST LOOF (SA 250) HALTS TWICE
+1ST HALT- LOAD STARTING ADORESS OF THE TEST YOU #ISH
:T0 PUN (THE ADDRESS QF THE TESTXX TRG)
:2ND HRLT- SET SR OPTIONS (BIT 11 MUST =C)

+WAS-I135 TEST HALTS 3 TIMES AT THE START:
- 15T HALT - LOAD INITIAL CHANNEL (BITS 05-00) AND GAIN (BITS 07-08)
:2ND HALT - LOAD NUMBER OF CHANNELS TO BE TESTED
+3RD HALT - SET SR OPTIONS
:EWS=] CAUSES 8 COMPARISONS CN EACH CHANNEL BEFORE SWITCHING CHANNELS
:SWb=1 CAUSES A COMPARISON OF INITIAL TRBLE AND NEW TRBLE TO BE PRINTED CJT
:SW7=1 CAUSES WAS-IS COMPARISON OF INITIAL TABLE AND NEW TABLE,
- INSTERD OF OLD TRBLE AND NEW TABLE
+SW9=1 IAMIBITS + OR - 1 LSB TESTING (VALUES MUST AGREE EXACTLY)
:SWi0=1 INHIBITS nvsnncxnc WHEN CREATING THE INITIAL TABLE
:5W13=1 INHIBITS ERROR PRINTOUTS SO THAT DRIFT CAN BE CHECKED
. WITHOUT EXTRANEOUS PRINT OUTS
:BELL RINGS AFTER EVERY 4096 PARSSES

QEPEQTQBILITY TEST (3 SIG!'A) HALTS TWICE
1ST HALT - LOAD ILITIAL CHANNEL (BITS 05-00)
END HALT - LOAD NUMBER OF CHANNELS TO BE TESTED
+SWb=1 CAUSES PRINTOUT OF EACH DISTRIBUTION
+SW7=1 CAUSES PRINTOUT OF ONLY THOSE DISTRIBUTIONS WHICH FRIL

SR=177570
PSR=177776
NOP=240
HLT=EMT
SCOPE=TRAP
RO=%0 : SCRATCH AND DISPLAY
ADCSR=%1 RDDRESS OF STATUS REGISTER
R2=%2 SCRQTCH
R3=%3 qc RATCH
INTVC=M INTERRUPT VECTOR ADDRESS
RE=%5 SCRRTC
SP=vb STRCK POINTER
Po=%7 PROPRAM COUNTER

;LORD TRAP CATCHER INTO O THRU 377
:LORD TRAP_VECTORS

;LORD STﬂﬁgégG ADDRESS AREA

:NORMAL (WORST CASE) STARTING ADDRESS
MoV #STRCK, %6

JHP BEGIN

MOV 8STACK, %6 ;RESTART STARTING RDORESS FOR
JHP RESTRT’ sWORST CRSE TESTING

MOV 8STRCK, 6 :DISPLAY CONVERSION LOOP
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ro%i7h JMP LSPLAY
fo5eng MoV 857ACK, “b :EXTERNAL CONVERSION TEST L00P
008634 NP EXTEST'
603603 MOV -srncx b
bt iole IMF EXFEST
889359 gg; osrncx %b :RUNNING CONVERSION PRINTILT
Q0282 M2V nsrncx %6 +ROUTINE TO LOOP THRU A GIVEN INSTRUCTION
i r I TESTX : TEST
CCOECS MOy 8STRCK, %6 ‘ROUTINE TO CONVERT ON EACH CHANNEL
007434 np WASIS "AND COMPARE TO PREVIOUS CONVERS:CNS
000600 M, 8STRCK, 78 :ROUTINE TO TEST REPEATABILITY
011362 an sigMAl’
:LORD DATA ARER
.=600
STRCK: O
RDCS: 176770
ADDBR: 17€772
ADCSRB: O
ADINT: 130
COUNT: O
TCSR:  17756M4
10BR: 177586
INTFLG: O
INITCH: C
NJMCH: O
RETRNX: 0
FROC: 0
177744 SETUP: MOV ADCS, AT SSR :LCAD Rl WITH ADCSR ADDRESS
i;;z:g ggg gg.shé ADCSRB  ; INITIALIZE OCD BYTE CSR RDDRESS POINTER
177736 i MOV ADINT, INTVC INITIALIZE INTERRUPT ADDRESS POINTER
004000 01272 MOV 34009 ICOUNT  :INITIALIZE MAXIMUM ITERARTION CCUNT
000756 0127E7 MCY sTESTA+2, RETURN ;SETUP FIRST RETURN ADDRESS _FOR SCOPE
000340 177102 MOV 3340, PSR’ :SET PROCESSOR PRIORITY 10 7
177729 C.R INTF(G INITIALIZE INTERRUPT FLAG
RTS %7
; CHECK 70 sze THAT CSR WAS CORRECTLY INITIALIZED
BEGIN: ssr FIRST CHRNNEL TO BE TESTED
176860 177711 nove SR, INITCH+] STORE FIRST CHANNEL TO BE TESTED
140377 177702 BIC 8140377, INITCH nnsx OFF ALL BUT CHANNEL
HALT :SET NUMBER OF CHANNELS TO BE TESTE
176642 177674 MOV SR, NUMCH :STORE NUM3ER OF CHANNELS
HALT :SET SR OPTIONS
177674 RESTRT: JSR %7, SETUP :INITIALIZE
177e€2 ggza arésn :WAIT FOR TTY READY
RESET :REINITIALIZE PERIPHERALS
157 JADCSR :CHECK FOR CORRECT INITIRLIZATION OF CSR
BEQ ,+4 *BRANCH IF ALL ZERO
HLT :CSR WAS NOT INITIALIZED TO ZERO
TESTO: SCOPE

e o o k. et e e
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75 001372
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757 00074
788 521100
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76l 001110
7e2 00ille
762 00l111M4
764 001116
76t
766 001120
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7e9 Q001126
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77¢ D0lise
772 00114y
774 20114e
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177844

177780
177532

177504
300001

177456

177740
177480

177834

177454

:SHOW THRI RERD/WRITE BITS OF THE CSR CAN BE SET TO 0 OR | ANC RERD BACK
T gRODBR C ERR DONE

9ADCSR :SET 10 O

BIT 8177577, 9ADCSR ;CHECK ALL BITS BUT DONE

BEQ .+ :BRANCH IF ALL BITS READ BGCK AS Z2ERD

HLY :NOT ALL BITS READ BACK AS ZERG

ST JADDBR :CLEAR DONE

BIS #340, PSR :SET PROCESSOR PRIORITY AT 7 TO PREVENT INTERRUPTS

MoV 8177777, 9RDCSR  :LORD ONES INTO ALL WRITEASLE BITS

MCV JADCSR, R2 :DONE MAY OR MAY NOT BE SET

BIC -aos RS S0 RERD BACK CONTENTS OF THE REGISTER

s 8137536 :BUT IGNORE DONE

SEQ Q :BRANCH IF CORRECT

HLT :CSR DID NOT RERD BACK CORRECTLY
TESTL: SCOPE

; TEST FOR DONE BEING SET WITHIN 4O HICROSECONDS (OR LONGER

:DEPENDING ON CPU AND MEMORY) AFTER A/D STAR

:TEST READING DBR RESETS CONE TO ZERD

s TEST INDIRECTLY FOR DCNE CLERRING A/D START (VIR SECOND R/D STRRT)
CLRB &RDCSR ;INITIRLIZE CSR LOWER BYTE

157 &A00BR RERD CBR TO CLERAR DONE

1578 «RADCSR ;CHECK DONZ BIT

BPL .44 CONTINUE 1F CLERRED

HLY ;RERDING DBR DIDN'T CLEAR DONE

INCB <RDCSR :START CONVERSION

MOV 8-32.,CCUNT :LOAD COUNTER FOR_TIMING LCOP

éug COENT :LOOP FOR AT LEAST 40 MICROSECONDS

1518 JRACCSR ; CHECK DONE BIT

BM] .+ sCONTINUE IF SET

HLY ;DONE WASN’T SET WITHIN 10C MICROSECONDS.

:EITHER A/D CONE PREVIOUSLY FAILED T0 CLEAR A<D START,
;OR DONE ITSELF FAILED HERE

TESTe: SCOPE
;SHOW THAT A CLERR INSTRUCTION DOESN T CLERR DONc
TST JROCBR 0

:CLEAR CONE
MOV 8l anocsn :INITIRLIZE CONVERTER AND START CONVERSION
5573 o b :WAIT FGR DONE
CLRB anocsn -CLEAR LOWER BYTE
TS18  QRDCSR :CHECK DONE
BM] .+4 ‘BRANCH IF SET
HLT :DONE WRS CLEARRED
TEST3: SCOPE
:DATOB TOSLONER gvrsaor CSR SHOULDNEg sgnng CONVERSION
CLRB  JADCSR onroa T0 LOWER BYTE
MOV 8-32.,COUNT WAIT
INC counr
BNE
1€18 *nocsn s CHECK DONE BIT
BPL .+10 ‘BRANCH IF NOT SET

e —————
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CI33ER P
=5 OCIIS0 104900 HLT onroa 70 LOWER BYTE CRUSED COM/ERSICH
Toh OC1IS2 DOSR7? 17742 187 JRCOBR +CLEAR DONE

=% A6:i88 103011 + CLRB  IRDCSR 'REPEAT TEST, KNOWING SIT1=C
T8 OCIIBD Q12767 1TTTHY  1TTYRY - MOV --32 L CCUNT WAIT AGAIN
To9 00116 00S26r 1rTual - INC ’u'
=85 001172 001375 BNE
781 001174 105711 1578 anocsn : CHECK DONE exr
~82 001176 10000: 8PL .44 sCGNTINUE IF CLEARED
;gs 001200 1040C0 HLT :SATOB T0 LOHER BYTE CAUSED CONVERSION
78S 001202 104M4C0 TESTY4: SCOPE
oBf , e :NEW MUX AND GRIN VIA DATO WITH BIT1=0 SHOULD START CONVERSION
787 001204 005777 177374 157 JRODBR CLEAP DONE
T88 0CI210 :0SC1l CLRB  QADCSR :CLEAR BITI IN CASE PREVIOLSLY SET
789 0018l 008011 e LR 2RD SR *START CONVERSION
790 001214 012767 177743 177370 MOV 8-32,,COUNT ‘LAIT AWMILE
791 001222 00S26? 177384 ING COUNT
T2 201226 001375 BNE -y
783 001230 105711 7578 anJccp : CHECK DONE BIT
794 00l 10940} BM] 'CONTINUE IF SET
0% 001234 104000 HLT :DONE WASN’T SET WITHIN ABOUT 100 MICROSECONDS
797 001236 104400 TESTS: SCOPE
73g «NEW MUX VIR DATOB (BIT1=0, SHOULD START CONVERSION
799 001240 005777 177340 15T SRDDBR :CLERR DONE
800 0012w4 10501! CLRB  9ADCSR :CLERR BITI
801 DDI24 106077 177334 CLRB  QADCSRB :START convsnsxon VIR DATOB TO UPPER BYTE
802 001952 012767 177740 17733¢ MOV 8-22. ,CoLsT :SET UP TIMING LCCP
803 701260 00S26? 177326 INC COUNT WAIT
804 001264 001375 BNE e
80S 001266 105711 TSTE  JADCSR -CHECK DONE BIT
€06 001270 100401 BN] .44 :CONTINUE If SET
g% 001272 104000 HLT mmsmwrsnunmnmwrmomm%mmm
805 [DO1274 104400 TESTH: SCOPE
B0 ;NEW MUX WITH BIT 1 PREVIOUSLY SET SHOULDN’T START CONVERSION
811 :NOTE THAY THE EFFECT OF BITI DEPENDS ON 17S STATE BEFORE THE DATC
gl2 001276 152711 000002 axsa 82, JADCSR :SET EXTERNAL ENABLE
812 001302 008?77 177776 157 JRHDBR :CLEAR DONE
814 021306 005C11 . CLR 3RDCSR :DATO TO CSR
8is 001313 Ql2767 177740 177274 MOV 8-32. , COUNT tWAIT AWMILE
816 0501316 00S267 177270 INC co uu
e17 001322 001375 BNE
g18 0Ci3N 105711 31: anocsn CHECK DCNE BIT
819 00139 100001 BPL .+ CONTINUE IF CLEARED
35? 001330 104000 HLT : CONVERSION CCCURRED
B22 001332 104400 TEST?: SCOPE
g23 ssrwxnc EXTERNAL ENRBLE TO ONE VIA FULL WORD DRTO SHOULD CRUSE CONVERSION
824 F BIT] WAS PREVIOUSLY ZERO
B2S 001334 005777 177244 157 JRDDBR :CLEAR DONE
€26 001340 108011 CLRB  SRODCSR :CLERR LOW BYTE OF STATUS REGISTER
g27 001342 0l2711 000002 MOV 82, JROCSR SET EXTERNAL ENRBLE
828 00134 012767 177740 177236 MOV 8-32., COUNT :WAIT AWHILE
629 DOL354 00S267 177232 INC COUNT’
g3 001360 00137% BNE Jper
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003032

177202
000302

177749
177170

177142
000002
177140
177134

014071
cl2320

177174

Bi(B
TSTB
BMi
HLT

82, JRDCSP

aabcsn

;CLEAR EXTERMAL ENABLE

.LHEVK DONE
BRQNCH IF SET
; CONVERSICN OID NOT OCCUR

TESTS: SCOPE
:SET TINngfD SngTDgéTH 8IT 1 PREVIQUSLY SET SHOULD START CONVERSICH

MovB
INC
MOV
INC
SNE
1578
BMI
HLT

TESTS: SCOPE

| DRDCSR

JAbCS

0-32 COUNT
COUNT

.4
JRDCSR
. +4

; CLEAR DONE
;SET EXTERNAL ENABLE (BIT 1)
:SET_A/D START

sWAIT

; CHECK DONE
:BRANCH IF SET
: CONVERSION DID NOT OCCUR

; TEST FOR NO EXTERNAL CONVERSION (DURING BASIC INSTRUCTION TEST NO EXTERNAL

:SIGNAL SHSULD NORMALLY OCCUR).

CLRB
1ST
BISB
CLR
INCB
BNE
1578
BPL
MOV
JSR

TEST10: SCOPE
: TWO SUCCESSIVE

cLRB
TST
CLR
CLR
157
BMI
HLT

TEST11: SCOPE

2ADCSR
JADDER

82, JADCSR
COUNT
counr

BRDCSR
TESTIO
sMSGl, %2
", TOUuT

; INITIALIZE CSR LOW BYTE
:CLEAR_DONE

;ENABLE EXTERNAL CONVERSIONS
: INITIALIZE COUNTER

sWRIT AWHILE

; CHECK DONE

:CONTINUE IF NO CONVERSION OCCURRED
:SETUP MESSAGE RDDRESS

:PRINTOUT ERROR MESSAGE

gﬂTUSS SHOULD SET THE ERROR FLAG

: INITIALIZE CSR LOW BYTE
:CLEAR DONE

:FIRST DATO, CLEARS ERROR FLAG
:SECOND onTb SHOULD SET ERROR FLAG
:CHECK ERROR'BIT

: CONTINUE IF ERROR WAS SET

:ERROR FLAG WASN'T SET

+NEW MUX FOLLOWED IHHEDIRTELY BY SETTING A/D START 10 |
:SHOULD SET ERROR FLAG

15718
CLRB
CLR
INC
18T
BM]
HLT
1578
8PL

TEST]2: SCCPE

#RADCSR
¢RDCSR
sRDCSR
aRDCSR
sRDCSR
4

oRDCSR
-2

; CLEAR DONE

INITIQLZE LOW BYTE OF CSR
:DATO TO CSR

:SET A/D START

s CHECK ERROR

:BRANCH IF SETY

:ERROR WAS NOT SET

sMAIT FOR DONE

;BEGINNING CONVERSION RFTER SEEING DONE SET SHOULD CAUSE RN ERROR IF
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I " +THE PREVLOUS DATA WASN'T READ FROM THE D3R
888 (0CIS¥4 00S°?7 17703 ' ST ancoa :CLEAR DONE
839 001550 Oigrll 0OCOJ! MOV JADCSR  : INITIALIZE CSR AND START CCNVERSICN
830 001884 ICSTi! Tets  SAdesw ;WAIT FOR DONE
831 001556 100376 BPL -2
832 001580 105211 INCB JADCSR :START SECOND CONVERSION
893 001562 005711 8T JRDCSR : CHECK ERROR BIT
994 001564 10043l BM] 4 s CONTINUE IF ERROR FLAG SET
ggg 001866 104000 HLT :ERROR FLAG WASN'T SET
897 001570 104400 TEST13: SCOPE
838 _ . CLERRING CSR WITHOUT READING PREVIOUS DATA SHOULD SET ERROR
895 001572 005777 17°0Ce 18T anooen CLEAR DONE
900 0Ci576 0lg7ll 00000. MOV JADCSR IhITIﬂLIZE CSR AND COMVERT
. SDI DOlBCe 10S7ll 7578 anbcsn ‘WAIT FOR DONE
902 OC1E0N 100376 BPL . ~2
903 001606 (DOSOI] CLR JADCSR :CLEAR WITHOUT READINS DATA
904 001610 505711 TST JRDCSR : CHECK ERROR BIT
905 D0lel2 100401 8MI .+ :CONTINUE IF ERROR FLAG SET
906 001614 104000 HLT :ERROR FLAG NOT SET
307 00lele 105711 7STB  2ADCSR :WAIT FOR DONE
389 001620 100376 BPL -2
Q10 001622 104400 TEST14: SCOPE
911 :IF DATA IN BUFFER IS RERD BEFORE NEXT CONVERSION
312 :NO ERROR SHOULD OCCUR
313 0J1e24 005777 17675Y TST anoosn : CLERR DONE
914 001630 012711 C0000! MOV JRDCSR  : INITIALIZE CSR AND START CGNVERSION
9i5 001p™ 10€T11 1578 anbcsn *WAIT FOR DONE
916 001636 100378 BPL
917 001640 005777 17e740 ST anooen :READ DBR
°i8 DO1E44 10521l INCB  JADCSR :GTART SECOND CONVERSION
919 00164 005711 15T JADCSR : CHECK ERROR BIT
320 061650 100001 BPL .+4 :CONTINUE IF NO ERROR
321 0C1682 104000 HLT :ERROR FLAG WARS SET
92z 001654 10571} TSTB  2RDCSR :WAIT FOR DONE
gga 001656 100376 BPL -2 tT0 ALLOW LOOPING ON TEST
995 001660 104400 TESTIS: SCOPE
gg; aﬁngsg A/D STPRT TO ONE TWICE CONSECUTIVELY SHOULD CAUSE
928 0016BE 005777 176716 ST JADDBR :CLERR DONE
929 (00166 012711 0CCOD! MOV ) JADCSR : 3ET A/D START AND INITIALIZE CSR
330 00167 00S211 INC dRbcsR :SET A/D START AGRIN
931 00I6? 005711 1ST JADCSR :CHECK ERROR BIT
932 001675 100401 BN] .44 CONTINUE IF ERROR SET
§33 0017210 104000 HLT :ERROR FLRG WAS NOT SET
93¢ 0017°@ 10%711 TSTB  JADCSR WAIT FOR DONE
ggg 0C17(M 100376 BPL =2 :TO ALLOW LOOPING ON TEST
937 (00!7% 104400 TEST16: SCOPE
38 :SETTING A/D START FOLLONED IMMEDIATELY BY A DRTOB TQ HIGH BYTE,
933 ) s SHOULD SET ERROR PLA
94 001710 005777 176670 18T anoosn : CLEAR DONE
G41 00I714 105011 CLRE  @RDCSR  INITIALIZE LOW BYTE OF CSR

342 001’16 !0S2ll INCB JROCSR s START CONVERSION
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176642
0CoocC2

176612

000340
00205J
175764
C00340
032001
000100

00033z

002132
000132

002142
000340
175872

000340
176462
100100

000340

00032

175774

0C0002
175754

175730

175E76
000002

175663

175640
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CLR
157
BMI
HLT
1STE
BPL

TEST17: SCOPE
;0RTO WITH BIT |

PREVIOUS DRTA NQS NOT R
ST JRODBR

CLRB
MOV
1STB
BPL
CLR
157
BPL
HLT

TEST18: SCOPE
:DONE SHOULD CRUSE AN INTERRUPT IF INTERRUPT ENARBLE IS SET
15T aRDOBR DONE

TINTD:

CLRB
BIS
MOV
MOV
BIC
MoV
MOVB
1578
BPL
HLT
MOV
B8R
cMP
CLRB
MOV
CLR

TEST19: SCOPE
:ERROR SHOULD CRUSE AN INTERRUPT IF INTERRUPT ENRBLE IS SET
MOV sTINTE, QJINTVC ;SETUP INTERRUPT RETURN

TINTE:

—— - -

GO2

JRO"SR ;DRTOB TO HIGH BYTE QF (SR
JROCSR sWHICH ALSO CLEARS PREVIO.S ERRCR FLAG
.44 :CHECK ERROR FLAG AND BRAM'CH IF SET

;ERROR FLAG WAS NOT SET

anCSR :HAIT FOR DONE TO

:ALLOW LOOPING ON TEST

SHOULENDT CRUSE ERROR EVEN THOUGH

: CLEAR DONE
JRDCSP  INITIALIZE CSR LOW BYTE
82 JADCSR i CLEAR ERROR ,SET EXTERNAL ENABL.E,
3AOCSR :AND INITIATE CONVERSION
=2 !WAIT FOR DONE
JRDCSR !SECOND DATO, WITHOLY READING DATA
3RDCSR :CHECK ERROR'BIT

H

iBRANCH IF NOT SET
:ERROR WRS SET

:CLEAR
JA0CSR *INITIALIZE LOW BYTE OF CSR
340, PSR :SEY PROCESSOR PRIORITY TO LEVEL 7
sTINYD, QINTVC  :SETUP RETURN FROM INTERRUPT
PSR 2CINTVO)'
340, PSR :SET PROCESSOR PRIORITY TO 0
#1, ADCSR :CLEAR ERROR AND START CONVERSION

100, SADCSR

sSET INTERRUPT ENABLE

angcén : CHECK DONE

;DONE DIDN'T CAUSE AN INTERRUPT

E(INTVC) PSR ;RESTORE FROCESSOR STATLS

;SKIP NEXT INSTRUCTION

<s)+ (6)+ :RESTORE SP
2RDCSR :CLEAR INTERRUPT ENABLE

$132,dINTVC

s CHANGE INTERRUPT POINTER TO

38132 :CAUSE HALT

815 8340, PSR

MOV PSR 2(INTVC)

CLRB  dADLSR : PREVENT INTERRUPT FROM OCCURRING
BIC 340, PSR :GET PRCSESSOR TO LOWEST PRIORITY
15T JADDER ‘CLEAR DONE

MOV 100100, JADCSR :START CONVERSION, ENRBLE INTERRUPTS, SET ERROR
NOP :CLOCK IN INTERRUPT

BIS #340, PSR *RAISE PROCESSOR PRIORITY

EET " :NO INTERRUPT OCCURRED

CMP (6)+ (B)+ ;RESTORE SP

CLRB  JADCSR :CLEAR INTERRUPT ENRBLE

MOV 8132, JINTVC s CHANGE INTERRUPT RETURN
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10:53 PRGE 20

CLR akl32 ; TO CAUSE R HALT
53[8 BﬂgCSR :WAIT FOR DONE

TEST20: SCOPE

:NO INTERRUPT SHOULD OCCUR IF PROCESSOR IS AT LEVEL 7 (BIT 2=0,
8IS PS :SET PROCESSOR PRIORITY TO LEVEL 7
MOV arxnf7n JINTVC ;SETUP RETURN
MOV PSR,  2(INTVC)

CLRB  2ADLSR :MAKE SURE THAT CONVERSION WILL OCCUR
MOV £100100,3ADCSR ;ENRBLE INTERRUPTS, SET ERFOR, AND START CONVERSION
NOP :CLOCK INTERRUPT
CLR3  PRDCSR :DISABLE INTERRUPTS
BR L +6 s CONTINUE IF NO INTERRUPT
TINTZG: HLT : INTERRUPT OCCURRED WITH PRCCESSCR AT LEVEL 7
CMP (6)+. (B4 :RESTORE STACK POINTER
53[8 angcén ‘WAIT FGOR DONE
MOV #132, AINTVC ;CHANGE INTERRUPT RETURN
CLR as13c :T0 CAUSE A HALT

.MACR INT STATUS, N TESTNO
-QN INTERRUPT SHOULD BE SEEN IF PROCESSOR IS AT LEVEL 'N’ (BIT 2=0)
$ESTNO: g?g E

#340, PSR +SET PROCESSOR PRIORITY TO LEVEL 7
MOV sTINt'N'A) QINTVC' -SETUP RETURN
MOV PSR, 2( INTVYC)
MOV 8] JADCSR  ; INITIALIZE CSR
EEEB anbcsa :WAIT FOR DONE
MOV 0100 JADCSR  ;ENRBLE INTERRUPTS
MOV #STAtUS, PSR tSET PROCESSOR PRIORITY TO LEVEL °N’
MOV 2(INTVC),PSR  :SET PROCESSOR BRCK TO LEVEL 7
EET :NO INTERRUPT OCCURRED
TINT'N'A: CMP (spm+ (SP)+ :RESTORE STACK POINTER
CLRB  JRDCSR :CLEAR INTERRUPT ENRBLE
MOV -132 SINTVC : CHANGE INTERRUPT RETURN ADDRESS
Cﬁﬁon 38132 'T0 CRUSE R HALT

INT 300,6, TEST2!

INT a40,5, TEST22

INT 200,4, TEST23

INT 140, 3, TESTeN

INT 100,2, TESTES

INT 040,1,TESTES
;FIND THE LEVEL RT WHICH BIT 2=1 CRUSES AN INTERRUPT
tPRINT OUT A MESSAGE TELLING WHERE THE INTERRUPT JCCURRED

sUNLESS IT WAS AT LEVEL 5 (THE STANDARD LEVEL)
:MAKE SURE THAT IT ALWAYS OCCURS AT THE SAME LEVEL
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DoRDBS.PI1
1065 :FIRST SEE_THAT NO INTERRUPT 0CCURS WITH FROCESSOR

1056 . ‘AT LEVEL 7 PRIORITY

1057 002774 104400 . tesrar SCOPE :NO INTERRUPT SHOULD occua WITH PROCESS.R AT LEVEL 7
1089 002776 058767 000340 174772 BIS 8340, PSR tSET PROCESSOR TO LEVEL 7

1059 003004 055777 17557M ST JADOBR :CLEAR DONE

1060 003010 105011 CLRB  JADCSR : INITIALIZE LOW BYTE OF STATUS REGISTER
1061 003012 025311 LR JADCER + INITIRLIZE STATUS REGISTER

1062 003014 J05711 TSTB  3ADCSR ‘WAIT FOR DONE

1063 003016 100376 BPL .~2

1064 003020 0!2714 003042 MOV #TINT?B, JINTVC ;SETUP RETURN

1065 003024 O167HY 174746 000002 MOV PSR, 2( TATVC) :SETUP RETURN PROCESSOR STATUS

1066 003032 112711 00010M MOVB  #104,2R0CSR :SET INTERRUPT ENQBLE AND BIT 2

1067 003036 000240 NOP +CLOCK INTERRUPT

1268 003040 090402 BR .+ 'BRANCH IF NO INTERRUPT

1069 003042 104000 TINT?B: HLT INTERRUPT OCCURRED WITH PROCESSOR AT LEVEL 7
1070 003044 022626 CMP (SP)+, (SP)+ :RESTORE SP

1071 003046 105011 CLRB  JADCSRA -DISABLE INTERRUPTS

1072 003050 012714 000132 MOV 8132, JINTVC :CHANGE INTERRUPT RETURN

%gga 003054 00S037 000132 CLR a8!132 TO CAUSE A HALT

1075 -MAKE SURE AN INTERRUPT CAN OCCUR WITH PROCESSOR PRIORITY AT LEVEL O
1976 003080 104400 testes: SCoPE

1077 003062 0S2767 020340 174706 BIS 8340, PSR :SET Paocssson TO LEVEL 7

1078 092070 00S??? 175510 157 JADDBR :CLERR DONE

1079 003074 105011 CLRB  JADCSR : CLEAR EXTERNRL ENRBLE

1089 00307e 005011 CLR SADCSR * INITIALIZE STATUS REGISTER

1081 0023100 105711 TST8  QJADCSR ‘WAIT FOR DONE

1082 003102 10037& BPL -2

1083 003104 O0le714 003146 MOV STINTX,QINTVC  ;SET UP RETURN

1CBY 003110 016764 174662 00000Z MOV PSR, 2(INTVC) :SETUP RETURN PROCESSOR STATUS

108 003116 042767 000340 174682 BIC 0340, PSR :SET PROCESSOR T0 LEVEL O

i086 003124 112711 G6OOICH MOVB 8104, 3JRDCSR :SET INTERRUPT ENABLE AND BIT 2

1087 003130 000240 NOP :CLOCK IN INTERRUPT

1088 003132 10501l CLRB  PADCSR :DISABLE INTERRUPTS

1089 003134 0S2767 000340 174834 BIS #340, PSR :RESTORE PROCESSOR PRIORITY TO ?

1080 003142 104000 HLT :NO_ INTERRUPT OCCURRED

1091 093i-4 000402 BR .+b *SKIP NEXT 2 INSTRUCTIONS

1092 003146 i0S01] TINTX: CLRB  JADCSR :CLEAR TNTERRUPT ENRBLE RFTER INTERRUPT
1033 003150 022626 CMP (SP1+, (5P)+ :RESTORE 5TACK POINTER

1094 022162 (Qle7i4 000132 MOV 8132, "JINTVC ;CHRNGE INTERRUPT RETURN

iggﬁ 00318g £0S037 000i32 CLR asl3 :70 CAUSE R HALT

1097 MACR INT2  TSTNO PRP STTS, INTLVL,NXTST

1798 -TF",T FOR nn INTERRUPT ON LEVEL ’INTLV(® WITH'BIT2 SET

1099 tS.NJ: SCOPE

1100 BIS £340, PSR +SET PROCESSOR PRIORITY 19 7

1101 TST JADDBR : CLEAR DONE

1102 CLR8  JADCSR : CLERR EXTERNAL ENRBLE

1183 CLR 9ADCSR ' INITIALIZE STATUS REGISTER

104 1STB  JADCSR ‘WRIT FOR DONE

1108 BPL -2

1106 MOV sTINT'PRP’8, JINTVC .SETUP RETURN

1107 MOV PSR. 2( INTVC) :SETUP RETURN PROCESSOR STATUS

1108 MOV sSTHS, PSR ssr PROCESSOR TO LEVEL PRP PRIORITY
1109 MOVB 104, JADCSR :SET INTERRJPT ENABLE AND BIT 2

1110 NOP :CLOCK INTERRUPT

| P
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104400
052767
005777

100376
0lez14
016764
012767
112711
000240
105011
016467
012714
00S037
000422
1CS011
012714
00S037
022626
005767
100404
012767
000405
Cee7e?

23-MRR-7H

000340
178036

003626
174210
000200
000i04

000002
000132
000132

005138
174752
100005
174734

174234

000002
174200

174162

174742

10:583

B8
SET’ INTLVL:

FRGE cc

CLRB

MOV
MOV
CLR
BR

TINT'PRP’B:

MoV
C.R
cHP
157
BMI
MoV
MOV
JSR
MOV
JSR
JSR
R

BPL
HLT

.ENDM
INT2

INT2

BIS
157
CLRB
CLR
1ST8
BPL
MOV
MoV
MOV
MovB
NOP
CLRB
MOV
MOV
CLR
BR

TINTYB: CLRB

MOV
CLR
cMP
75T
BMI
MOV

BR
100005 SETS: CMP

Joe2

JADCSR
2(INTVC), PSR
2132, JINtVC
anlae
NXTST

CLRB aRDCSR
8132, dINTVC
an132

(SP)+. (SP)+
INTFLG

SET’ INTLVL

:DISABLE INTERRUPTS
*RESTORE PROCESSOR STATUS
: CHANGE INTERRUPT RETURN
:T0 CAUSE A HALT

:GO TO NEAT TEST

.DISABLE FURTHER INTERRUPTS
: CKANGE INTERRUPT RETURN
: 70 CAUSE A HALT
'RESTORE STACK POINTER
:CHECK FOR PREVIOUS FLAG
-BRANCH IF FLAG SET

#10000° INTLVL, INTFLG  :SET FLAG AND LEVEL

#MSG2, %2
%7, T0UT
sINTLVL, %2
%7, PRSHRT
%7’ CRLF
NxtsT

.SETUP FOR PRINTOUT

' PRINT MESSAGE 'BIT2 SET CAUSES AN
- INTERRUPT AT LEVEL'

:PRINT LEVEL NUMBER

:CARRIAGE RETURN, LINEFEED

:GO TO NEXT TEST

CMP INTFLG, #10000° INTLVL _ ;CHECK PREVIOUS LEVEL

NXTST

;GO TO NEXT TEST IF INTERRUPT PREVIOUSLY AT AN EGUAL
;OR_HIGHER LEVEL
; INTERRUPT OCCURRED PREVIOUSLY ONLY AT A LOWER LEVEL

TeSTes,6,300,7, TESTIO
TEST30,5,240,6, TEST3L

340, PSR
3ADOBR
JRDCSR
JRDCSR
3ADCSR

.-a

$TINTNB, JINTVC
PSR, 2(INTVC)
2200, PSR

104, JROCSR

JADCSR
2(INTVC) PSR
8132, JINtVC
a8132

TEST32
JADCSR

8132, JINTVC
8132

(SP)+ (SP)+
INTFLS

SETS

#10000S, INTFLG
TEST32

INTFLG, 8100005

-TEST FOR AN INTERRUPT ON LEVEL S WITH BIT2 SET
YesT31: scope

; SET PROCESSOR FRIORITY TO 7
; CLEAR DONE

; CLERR EXTERNAL ENABLE

s INITIRLIZE STATUS REGISTER
;WAIT FOR DONE

sSETUP RETURN

:SETUP RETURN PROCESSOR STATUS
:SET PROCESSOR TO LEVEL 3 PRIORITY
:SET INTERRUPT ENRBLE AND BIT 2
+CLOCK INTERRUPT

:DISASLE INTERRUPTS

:PESTORE PROCESSOR STATUS

: CHANGE INTERRUPT RETURN

: 0 CAUSE A HALTY '
:G0 TO NEXT TEST

:DISABLE FURTHER INTERRUPTS

: CHANGE INTERPUPT RETURN

:T0 CAUSE A HALT

:RESTORE STACK FOINTER

: CHECK FOR PREVIOUS FLAG

'BRANCH IF FLAG SET

tSET FLRG AND LEVEL

:G0 TO NEXT TEST

' CHECK PREVIOUS LEVEL
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1167 003666 100001 BFL TEST32 :G0 TO NEAT TEST IF INTERRUPT PREVIOUSLY OCCURRED AT
1168 A +AN EQUAL OR HIGHER LEVEL
}}gg 003870 1040C3 HLT + INTERRUPT OCCURRED PREVIGUSLY ONLY AT A LOWER LEVEL
ifZL 003e72 INT2  TEST32,3,140.4,TEST36
g '
1173 +NO INTERRUPT SHOULD OCCUR IF INTERRUPT ENABLE IS SET AND ERRGR AND DOME ARE
1174 BOTH CLEAR :
1175 004056  1044CO Y£5736: SCOPE
1:76 004062 02577+  174ta0 ST JADDBR :CLEAR DONE TO PREVENT ERRCR
1177 004064 105011 CLRB  @RDCSR :CLEAR EXTERNAL ENABLE
1178 00066 005011 CLR JADCSR + INITIALIZE STATUS REGISTER
117S 004870 105711 TST8  JRDCSR *WAIT FOR DONE
1186 004072 100276 BPL -2
1181 004074 (05777  174S0M TST JACDBR : CLEAR DONE
1182 004100 012714 (QO4I4M M\ sNINT, QINTVC :SETUP RETURN IN CASE
1183 004104 052767 000340 173664 BIS #1340, PSR
1184 0C4jl2 016764 173660 000002 MOV PSR, 2(INTVC) )
1185 004120 042767 D00340 73650 BiC 2340, PSR -SET PROCESSOR TO LOWEST PRIORITY
1166 004126 112711 C£30100 MOVE  #100,3ADCSR -ENABLE INTERRUPTS
1187 004132 200240 NOP *WINDOW TO ALLOW INTERRUPTS
1168 DO4134 0S2767 000340 173834 BIS 2340, PSR -SET PROCESSOR TO HIGHEST PRICRITY
11689 004142 000402 BR .+b :SKIP NEXT 2 INSTRUCTIONS IF NO INTERRUPT
1130 004144 104000 NINT:  HLT : INTERRJPT OCCURRED
1191 004146 022626 CMP (SP)+, (SP)+ :RESTORE SYRCK POINTER
1192 DO41S0 012714 000132 MOV £132, JINTVC : CHANGE INTERRUPT RETURN
1193 (0D41S4 00SC37 000122 CLR 8132 +T0 CAUSE A HALT
iigg 004160 105011 CLRB  3RDCSR DISABLE INTERRUPTS
1196 -CHECK FOR REPERTABILITY OF RERDING DBR AT ERCH GRIN
1197 004162 104400 YEST37: SCOPE
1198 008164 005777 174414 15T JADDBR :CLEAR DONE
1199 004170 105011 CLRB  JRDCSR :CLEAR LOW BYTE
1200 004172 016767 174424 001726 MOV INITCH,SELECT  :LOAD INITIAL CHANNEL
004200 004767 0COON0 JSR %7 REPYST : CHECK REPEATABILITY
004204 052767 000010 001714 8IS 10, SELECT :SET GRIN TO X2
004212 004767 000026 ISR %7 REPTST :CHECK REPEATABILITY
004216 052767 000020 001702 BIS 820 SELECT :SET GRIN TO X8
004224 004767 0000IY ISR %7 REPTST -CHECK REPEATABILITY
004230 042767 0000i0 001670 BIC 810 SELECT :SET GAIN TO XY
604236 004767 000002 JSR %7 REPTST + CHECK REPERTABILITY
004242 000421 BR Te4738 :GO TO NEXT TEST
004244 012767 000L100 174340 REPTST: MOV 8100, COUNT *SET UP COUNTER
00422 016711 001650 MOV SELECT,3ADCSR  : CONVERT AT DESIRED GRIN
1211 004256 105711 TSTB  JADCSR ‘WAIT FOR DONE
1212 004260 100376 BPL -2
1212 004262 017700 174316 MOV JADDBR, RO :LOAD DATA INTO REGISTER O
1214 004266 027700 174312 RELOOF: CMP JRDDBR, RO *REREAD DRTA AND COMPARE
1215 004272 0OIMCI BEQ .44 tCONTINUE IF BOTH ARE THE SAME
1216 004274 1040C0 HLT :2 READINGS OF DBR WEREN’T THE SAME
1217 004276 005367 174310 DEC COUNT s COUNT DOKN
1218 004202 001271 BNE RELOOP : LOOP
igég 004304 000207 RTS %7 :RETURN
c
1221 - CHECK THE SIGN OPTION IF SW8 IS SET (FOR POSITIVE VOLTAGED
1222 004306 104400 tesT38: SCoPE
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004534
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QCH544
004550
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Q32767
001475
012702

8?87 e

004767
900000
00SCe?
012767

C5777?
105011
016711
105711
100376
032777
001402
104000
80C433
035367
001363

104400
g.2702
004767
012702
004767
00oao0
0l27e?
005777
105011
016711
105711
100376
017702
005122
032702
001402
104000
003403
005367
001361

104-00
Cl27e?
005067
QS6767
032767
001450
00s77?
108011
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30400
014304

0746

14366
007454
007274
g00100
174224

174234

176300

174200

014433
007366
014366
0073Sé

000100
174132

174142

174114
1760C3

174102

0CO1C0
001400
174070
002000

174034

173252

174235

174234

174144

007120

02137¢
173C2¢

6 10:55 PHRGE c4

LOCP38: MOV

BNE

cuscx THE SIGN

tEsT39: SCOPE
MOV
JSR
MOV
JSR
HALT
MOV
ST
CLRB

LOOP39: MOV
1578
BPL
MOV
COM
BIT
BEQ
HLT
BR
DEC
BNE

; CHECK THE GRIN

— - —m— —— — —— et . et S——

LO2

#400, SR : CHECK SWS
TESTYO ; SKIP EST IF NOT SET
sMSG8, R2 ,'INFU A POSITIVE VOLTAGE TO THE
%7 TOUT s INITIAL *
'ngour s “THEN HI 'con INUE' ON THE CONSCLE™
%
‘WAIT FOR CORRECT VOLTAGE
ICOUNT ‘RUN TEST ONLY ONCE
$100, COUNT INITIRLIZE COUNTER
JADDAR :CLEAR DONE
JADCSR :CLEAR LOW BYTE
INITCH,2ADCSR  ;START CONVERSION
JADCSR ‘WRIT FOR DONE ,

.=
#176000,aR00BR ;CHECK DATA AND CLEARR DONE
. *b : CONTINUE IF BITS 10-15 ALL ZERO

HIGH BITS NOT ALL Z2ERO
TEST39 GO TO NEXT TEST grrsn FAILURE
COUNT s COUNT DOWN
LOOP38 +LOOP
OPTION FOR NEGATIVE VOLTAGE, IF SW8 WAS SET
snsclo R2 :*INPUT R NEGATIVE VOLTAGE TO THE
ToUt SINITIRL CHANNEL™
3;5$80§a *“THEN KIT *CONTINUE’ ON THE CONSOLE"
:WAIT FOR NEGATIVE VOLTAGE
8100, COUNT :SETUP COUNTER
JADDBR :CLERR DONE
2ADCSR :INITIRLIZE LOW BYTE
INITCH, JADCSR ;START CONVERSION
angcsn ‘WRIT FOR DONE
JAODBR, R2 :LORD DATA
R2 : COMPLEMENT onrn
176000, R2 : CHECK BITS 10-15
.+ : CONTINUE IF RLL WERE SET
:BITS 10-15 NOT ALL SET TO ONE IN DBR
TEST4O
COUNT : COUNT DOWN
LOOP39 + LOOP

BY TRKING 128 SAMPLES ON INITIAL CHANNEL AT EACH_GAIN SETTING

s THE_TOTAL FOR EACH CHANNEL IS DIVIDED BY 128 AND COMPARED WITH THE
:AVEFAGE VALUE AT THE HIGHEST GAIN
* VALUES ARE TESTED FOR ¢ OR - 1 1/4 LSB ACCURACY

:NOTE THAT ThIS
Yesryo: scops

TEST IS NOT SCOPE LOOPRBLE IF ERRORS OCCUR
8100 ICOUNT ;PARTIALLY RESTORE ICOUNT

SELELT SETUP GRIN TO X1

INITCH,SELECT  :SET CHANNEL NUMBER

22000, 5R :CHECK BIT 10 OF SWITCH REGISTER
AVG40 :BRANCH TO TAKE AVERAGES IF NOT SET
JRDOBR : CLERR DONE

JRDCSR INITIALIZE LOW BYTE
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1279 DCNS52 J16T11 0013S2 MUY SELECT,JRDCSR  ;START COMVERSION ON DESIRED CHANNEL
1280 CO4SSe 105711 TST8  2ADCSR ‘WAIT FOR CONE

1281 004560 1og;7§ ) BPL =2

1282 034Sge 01776 174016 0021170 MOV JACOBR, GRINI :STORE VALUE

1283 O04E70 CONTBT JC1502 ISR +.7 . OBRLK :CHECK FOR BITS 10-15 ALL EQUAL

1284 0O4S™ 0Sg271l CO0DI0 8IS 210, JADCSR :SET_GRIN TG X2 ANC START CANVERSION

1285 004600 103571l *eTe JADLSR ' WRIT FOR DONC

1296 004602 100378 BOL )

1287 004604 0iT767 173774 001150 MOV JADDBR, GAIN2  ;STORE VALUE

1288 004612 004767 QCINED ISR %7 DBREK :CHECK FOR BITS 10-15 ALL FQUAL

1289 Q0w616 0S271l 0CO020 815 cabﬁanccsn :SET GRIN TO XB AND START CGNVERSION

1290 00ON622 10571l TSTE  2RDLSP :WAIT FOR DONE

1291 0024 130376 A 8PL 2

1232 004626 Q17767 17378Z 0713 MOV JADCBR, GRAINS  ;STORE VALUE

1293 00434 004767 D2.43b TSR %7 . DBREK ;cu$cx FOR_BITS 10-15 ALL EQLAL

109 884540 2711 800015 8IC 810, 9AOCSR :SET GRIN TO X4 AND START CONVERSION

1295 0OOWEwd  10STIL TSTB  @RDESR :WAIT FOR DONE

:29% 004646 10C37% BPL =2

1297 004650 017767 173730 CO1.C6 MCV JRCDBR,GRINY  ;STORE VALUE

1298 004656 004762 001414 JSR %7, DBREK ;CHECK FOR BITS 10-15 ALL EQUAL

ﬁ% 00se62 200450 BR Ck40

130! OO9BEM 0O47B? 00120 ava40: JSR %2 . CONVRT :CONVERT 128 TIMES AT GAIN OF 1

1202 20470 012767 005760 001072 MOV sGAINI,STORE  :LOAD POINTER

1323 DO4”b 004767 001226 ISR %7 . CONAV "AVERAGE THE TOTAL AND STORE IN GRINI

1304 DO4”Ce 352767 0O0OCIC 0D121& BIS 810 SELECT : CHANGE GAIN TO X2

1306 004710 004767 001079 JSR %7 CONVRT :CONVERT 128 TIMES AT GAIN OF 2

12596 DON7I4 012767 [£0S762 0210<& MOV sGAIN2 . STORE  ;LORD POINTER

1307 DON722 00N76? 00.202 i ISR %7 . CONAV *AVERAGE THE TOTAL AND STORE IN GAIN2

1308 £0<726 D4Z76? 000010 0CI1TE BIC 210, SELECT : CHANGE GAIN TO X&

1309 DO473¥ 052767 000020 0011ed 8IS 820, SELECT

1210 008?42 DO476? DOLOW2 ISR %> CONVRT :CONVERT 128 TIMES AT GAIN OF 4

1311 DON746 Gl2767 0057ed 001014 MOV sGAINY, STORE :LOAD POINTER

1312 004754 004767 001152 2SR %7, CONAV ;AVERAGE THE TOTAL AND STORE IN ZAIN4

1373 00470 082767 COCOCIC 001ivg 83 el SELECT : CHANGE GAIN TO X8

121+ 004766 004787 001016 JSR %7 CONVRT :CONVERT 128 TIMES AT GARIN OF S

1315 004772 012767 00S7s6 COC770 MOV sGAING STORE  ;LCAZ POINTER

iiig 005000 004767 00124 ISR %7 , CONAV :AVERRGE THE TOTAL AND STORE IN GARINS

12]8 72E008 ClE703 0D007SE CK4O: MOV GRING,R3 :LORD AVERRGE AT GAIN OF 8 INTO REGISTER 3
1319 COE0J0 062703 (00033 ACD 83,R3 :CALCULATE WIGHEST ALLOWABLE VALUE AT GAIN OF 4
1320 SOSCI4 00203 ASR R3 : (OIVIDE BY 2 AND TRUNCATE)

-22] 0CSCle 010387 LO7S0 MOV R3, HGAINY :STORE MAX ALLOWRBLE FT GAIN OF Y4

1322 0CS322 0167C3 090743 MOV GAING,R3 ;LORD AVERARGE AT GAIN OF 8

1323 005026 162703 00LJO3 SUB 83,R3 :CALCULATE LCWEST ALLOWABLE VALUE AT GAIN OF w
1324 005032 006203 ASR R3 :(DIVIDE BY 2)

1326 Q05034 00SS03 RDC R3 : (ROUND UP)

1326 20503 010367 000732 MOV R3,LGAINY STORE VALUE

1327 gggg:g 016703 990782 MOV GRING,R3 :LORD RVERAGE AT GRIN OF B

1328 ACO0 RDD 86, R3 : CALCULATE HIGHEST ALLOWRBLE VALUE AT GRIN OF 2
1229 00S0S2 006203 ASR R3 : (DIVIDE BY 4 AND TRUNCRTE)

1330 00S0S4 006203 ASR R3

1331 00S0Se 010367 00071M MOV R3, HGAIN2 :STORE VRLUE

1332 00S0k2 016703 C0C700 MOV GAINS,R3 :LORD AVERAGE AT GAIN OF 8

152> 00806k 162703 OCO006 SUB 86, R3 *CALCULATE MINIMUM ALLOWRBLE VALUE AT GAIN OF 2
1334 005072 0Je203 RSR R3 :(DI/ICE By 2.
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00S226
0Cs230
035236

005240

CoSese
0235250
00SesH
005256
08c260
C0S2ee
00SesH
00C28k
0C=270
00ce7e

005274

00Sc 75
0aS304
00S310
00S312
00c320
C053z4
0CS3a2
S03340

J0Ss803
006203
0055803
010387
016703
062703
006203
006203
CCe203
0.0387
016203
162703
Coe203
00SE03
006203
00sS803
006203
005503
010367
026767
100525
026767
100521
Ceb7E?
100518
026767
1C0S1L
026767
100505
026767
100501

104400

012767
105777
163375
0C2005
00511
005711
100001
104000
105711
100376

104400

012767
105777
105011
052767
0le714
015764
042767
012711
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00672
0CCeSH
C00313

0COesS2
0C36a2
000013

000624
0Coe06

000570
000S7¢
830546
£oosse
000524

000002
173340

co4000
173274

000340
005366
172446
000340
0300cC1

00CS76
000578
000SS4
0ogose2
000532
030546

006372

006336

172456

g000g2
17243t

1C:83 PAE cb

AUC
RSR
RDC
MOV
MOV
RDD
ASR
ASK
ASR
MOV
MoV
SuB
RSK
RDC
ASR
RDC
ASR
RDC
MOV
CMP
BMI
cMP
BMI
cMP
BMI
cMP
BMI
cMP
BMlI
cMP
BMI

TESTH41: SCCPE

CMPY0:

NO2

R3 HGRINI
GRING,R3
$13,R3

R3,LGRINI
Hchém GAINY

GMS
GRINY,LGAINY
GMSG

HGRIN2, GRINZ2
GMSG
GRINZ,LGRI!e
GMSG
HGRINL,GAINI
GMSG
GAINI,LGRINI
GMSG

UND U®)
vIDE BY &)

LUE
DEVRLUE AT GAIN OF 8
CULATE MAXIMUM ALLOWA3LE VALUE AT GRIN OF |
VIDE BY 8 GND TRUNCATE)

: STCRE VALUE

:LORD VALUE AT GAIN OF 8

: CALCULATE MINIMUM ALLOWABLE VALUE AT GAIN OF !
: (DIVIDE BY 2)

: (ROUND_UP)

s (DIVIDE BY 2)

: (ROUND UP)

: (DIVIDE BY 2)

s (ROUND UP)

: STORE_VALUE

COHPRRE MAX VALUE TO ACTUAL VALUE AT GRIN OF 4
s GRINY TOO HIGH

s CONPARE MIN VALUE TO ACTUAL AT GAIN OF 4
:GHINY TOO LOW

: COMPARE MAX VALUE TO ACTUAL AT GAIN OF 2
:GAIN2 TOO HIGH

: COMPARE MIN VALUE TO ACTUAL AT GRIN OF 2

:GAIN2 TOO LOW
: COMPARE MAX VALUE TO ACTURL AT GRIN OF 1
sGRINI TOO HIGH
: CONPARE MIN VALUE TO RCTUAL AT GAIN OF 1
:GAINL TOO LOW

- THIT PULSE SHOULO INITIALIZE THE INTERNAL “RERD™ FLIP-FLOP CFF
:1F THIS FAILS, THE VERY FIRST CONVERSION WILL SET ERROR

MOV
1578

BPL
TESTY2: SCOPE

:MAKE SURE THAT
MOV

1518
CLRS
BIS
MOV
MOV
BIC
MOV

#2, ICOUNT
arésn

JRDCSR
JRDCSR
.44

JADCSR
-

;RUN TEST TWICE ONLY

:WAIT FOR TTY READY TO AVOID

:CLOBBERING ANY QUTPUT

:SEND OUT INIT PULSE

:START CONVERSION

: CHECK ERROR

:BRANCH IF NOT SET

* INTERNAL FLIP-FLOP INCORRECTLY INITIALIZED
:WAIT FOR DONE

WITH BIT 0=0, INTERRUPTS DON'T OCPUR AT BOTH LEVELS AT ONCE

#4000, ICOUNT
JA00BR

JADCSR

340, PSR
sTINY2 QINTVC

PSR 2( INTVC)
8340, PSR
#1,JA0CSR

; CLEAR DONE

: INITIALIZE LOW BYTE OF CSR
+SET PROCESSOR TO LEVEL 7
+SETUP RETURN FROM INTERRLPT

:SET PROCESSOR PRIORITY TO LEVEL O
:CLEAR ERROR AND START CONVERSICN

p— — ——
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ry;
B8B83

P opapspapapopapa
4. 5L 554 L4 4
cpspopap apatap o

NalYIL T Tad?

Rl
QS 34Y
G053

DOSE 3k
00zg4e

1271
051
fikn(3
04303
016467
G041

2bob
012?1;

[ 2 X S ¥
[y,

Q04767
016702
004767
004767
01£702
OON7E7
CC47e7

23-MRR-T6 10:53 FAGE &7

003102

022002
00S4l2
172376
0003¢C2

CCO344

72412

172368

TINY2:

TINTS:

MJVB
1578
BP;
WL
MGV
BR
£MP
MOV
C.R
NGP
MOV
BR
HLT
CHP

CLRB
MOV

CLR
SCOPE

JSR
JMP

81T
BNE

Ay
X ]

JSR
MOV
JSR
MOV
<SR
MoV
JSR
MO

JSR
JSR
MOV
J=R
JSR
MCV
JSR
JSR
MOV
JSR
JSR
MOV
JSR
MOV
JSR
JER
MOV
JSR
JSR
MOV
JER
JSR

8100, §RDCER

JRDCSR
-2

T3+44
4 (B)+

¢+ (B¢
RDCSR

13
3132

w7, BELL
RESTRT+y4

820000, SR
GCNT
aMSGLI,R2
z7-. 10Ut
sM8G20, R2
%7 10Ut
sM8G14, R2
«7-Tout
sM8Gi1S, R2
%7 100t
Gaing R2
%7, PROCT
%7 SPRCE
cRin4, R2
%2, PROCT
%7 . SPACE
GRiN2, R2
%7, PROCTY
%7 ,SPRCE
GAIN]L . R2
%7,PROCT
“7 . SPACE
aM5G16, R
%7 Tout
caing R2
%2 ,PROCT
%7 SPACE
HGRINY R2
%7, PROCT
%7’ SPACE
HGAIN2 R2
%? PROLT
%7, SPRCE

NTVC), PSR

1
N
)
énta.alnrvc
!
N

:
8132, QINTVC
[

:SET INTERRUFT ENABLE

:CHEcK DONE

:BRANCH_TO PESTORE ORDER
:DONE_DION'T CAUSE AN INTERALPT
:RESTORE PROCESSOR STATUS
;RESTORE_STACK POINTER

$SET UP RETURN FOR ERROR INTERFLPT
+SET PROCESSOR 10 LEVEL G
1ALLOW INTERRUPT

'RESTORE PRCCESSOR PRIORITY
;BRANCH AROUND HALT

:RESTORE STACK POINTER

:CLEAR INTERRUPT ENRBLE

: CHANGE INTERRUPT POINTER T¢
:CAUSE A HALT

+RINS BELL
;STRRT INSTRUCTION TESTS CVER

; CHECK SW13
;BRANCH IF SET TO INHWIBIT PRINTQUT
; DIFFERENTIAL GAIN NOT LINEAR WITHIN

K 4

;"1 174 LSB"

sQUTPUT HERDING

; "MENSURED™

sOUTPUT VALUE AT GAIN CF B

; OUTPUT VALUE AT GRIN OF H
;OUTPUT VALUE AT GARIN OF 2
; OUTPUT VALUE AT GRIN OF 1 -

:"MAX OK"
;CUTPUT VALUE AT GRIN CF 8

; OUTPUT MAX ALLOWRBLE AT GRIN OF §

; OUTPUT MAX ALLOWRBLE AT GRIN CF 2
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ca DT Fae

w47 D2SEYH  J16702 000130 MOV HGAINI  R2 :0UTPUT MAX ALLOWABLE AT GAIN CE |
144§ [0EE52 QQ4nbr COJSE14 JSR =2, PROLT

1443 D0SeSe 00476 00C33C ISR 7' SPACE

1453 025gk2 (12702 04716 MOV aM8G17 . R2 s *MIN OK"

15 00Sebb 0OM767 OCBlee JSR 7 Tout

1452 0056”2 016702 000070 MOV caing, R2 : OUTPUT VALUE AT GRIN OF 8

1483 0QSp76 004767 DCSH7O JSR  %7,PROCT

1454 DOST02 004767 0OD3CH ISR %7 . SPACE

1455 005706 0.6702 000062 3V LGAINY R2 <OUTPUT MIN ALLOMWRBLE AT GAIN OF H

1455 005712 OC4r6r DOSHSM JSR  %7,PROLT

1457 008716 0O4T6? 0C3270 3R %7 SPACE

! 005722 01&:02 000052 MOV LGAIN2 R2 :OUTPUT MIN ALLOWABLE AT GRIN OF 2

1456 005726 DON7B?  0OSH4D JSR %7 ,PROLT

1460 005732 O0O4767 0CJes4 ISR .7 SPACE

ive]l 005736 OQler02 Dd300N2 MOV LGAINI R2 :OUTPUT MIN ALLOWABLE AT GRIN OF 1

462 006742 0QO4TE7 OCS%24 ) JSR  %7,PROLT

183 005746 Cl2Th? 008242 [C0Se7?2 GINT: MOV s 7ESTH1+2 RETURN :SETUP SCOPE LOOP RETURN FOINTER

i3§§ 00554 800167 i77288 JMP TEST41+2 : JUMP TO NEXT TEST

! 205750 000000 GAINl: O

147 DOS7Be  DOOOOO GAINZ: O

1468 00S78M 000000 GRINY: O

1469 005766 00000C GAINB: 0

1470 D0E770 DO0OCC STORE: O

1471 005772 DOOCD HGAING: O

1472 DOS?74 000000 LGAINY: O

1473 005776 (0COGDJ HGRINZ: 0

1474 006000 DGOOOD LGRINZ: O

1475 506002 000OS0 HGRINI: O

1476 0080DM 000009 LGRINI: O

;3;; 006006 052000 LSBFLG: O

1479 :CONVERT 128 TIMES AT GAIN AND CHANNEL STCRED IN SELECT

1480 :STORE THE SUMS IN SUMI THRU SUMY4

4Bl 006010 005777 172570 LONYRT: IST JADDBR sCLEAR DONE

1482 DOe"14 105011 CLRB  SADCSR :INITIALIZE LOW BYTE

1483 00601k 005003 CLR R3 ‘WILL HOLD POINTER FOR SUMMING CONVERSICN RESULTS
1484 006020 006367 000072 CLR SUMy :CLEAR SUMMING LOICATIONS

1485 006024 OCS06? 000070 CLR SUM2

1486 006730 00SG67 000066 CLR SUM3

1487 0060 00SD6? 000J6M CLR SUMY

1488 306040 012703 006!16 MOV 8SUML.R3 :LOAD POINTER FOR SUMMING FIRST 32 CONVERSIONS
1489 006044 012767 OCCOMC 172540 LOOP2: MOV 840, COUNT :LORD COUNT TO ADD 32 COMVERSIONS

1490 00e0Se 016711 0920t0 LCCFL: MOV SELECT,3ADCSR  :START CONVERSION

1491 006086 105711 7STB  SROCSR :WAIT FOR OONE

1482 006060 100376 BPL =2

1493 [OBOB2 067713 172516 ADD SAUDER, 3R3 :ADD THIS CONVERSION TO PREVIOUS SUM

1494 006066 004767 00C204 JSR %7, 0BRS :CHECK FOR BITS 10-15 ALL EQUAL

1495 00eC72 00S36? 172514 DEC COUNT :COUNT DOWN

1496 006076 (01365 BNE LOOP! :LOOP UNTIL 32 (DECIMAL) CONVERSIONS MAVE BEEN RDDED
1497 006100 020327 00eled CMP R3, 8SUMY : CHECK FOR DONE

1498 00€10N 001001 ENE .+4 :CONTINUE IF NOT CONE

1439 006106 000207 RTS %7 ‘RETURN WHEN 128 CONVERSIONS HAVE BEEN SUMMED
1500 COt110 0e2703 000002 ADD 2R3 MOVE POINTER FOR SUMMING NEXT 32 CONVERSIONS
€01 00B1I4 0207€3 BR LoOF2 :BRANCH TO DO NEXT SET OF CONVERSIONS

1€C2 00elle Coo0R0 cMl: O
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0Otlle
177826

177625
00blek

177570
177564
177560

172376

00C240
000310

000002

172344

00C2i1S
172330

000212

176000

172270
176000

172370

172336

172322

1723C0

stMe: 0
SLM3: O
SuMd: 0
SELECT: O s CONTAINS GRIN AND CHANNEL TO Bt TESTED
;RVERRGE THE 4 SUMS OF 32 CCHVERSIONS ERCH CONTAINED IN SUNML THRU SJM4

,§503£ THE qssaLrszglrug LOCHTICNSE¥OSE BODRESS 1S CONTAINED IN STORE
Ny (RS)+,R3 ;LORD SUM AND MOVE POINTER
CLR  QSTORE
B.LOCP: ASR  R3 ;DIVIDE BY 32
RSR  R3
ASR  R3
SR R3
ASR  R3
ADS  R3 :ROUND OFF
ADD  K3,3STORE ;ADD YO PREVIOUS SUM SF AVEFASES
CMP RS #SUMN4Z :CHECK FOR FINISHING UP
BEG  B.AVG sFINISH UP
MOV (RS)+,R3 :PICK UP_NEXT SUM
BR B.L0OP : CONTINUE
B.AVG: A5R  @STORE :DIVIDE SUM OF THE FOUR AVERAGES
ASR  @STORE :BY FOUR
ADC 9STORE :ROUND OFF
RTS %7 tRETURN

SUBROJTINE TO ISSUE N SPACES
N IS ONE PLUS VALUE CONTRINED IN SPACEX

spacsx IS CLEARED WITHIN THE SUBROUTINE, SO THAT A CALL ON

-SPACE WITHOUT LOADING SPACEX ISSUES ONLY ONE SPACE

&FACE: ggLa a SR *WAIT FOR TTY READY
MOV cauo JTDBR sQUTPUT R SPACE
DEC SPRLEX :OECREMENT COUNT
B8PL SPACE :LOOP IF NOT DONE
CLR SPACEX :RESET COUNT TO ZERO
RTS D% *RETURN
SPACEX: O
. SUBROUTINE TO OUTPUT CARRIAGE RETURN AND LINEFEED
RLF: Bg'a TCSR -WAIT FOR TTY READY
MOV aa1s JTDBR - QUTPUT CARRIAGE RETURN
ggze arssk ‘WAIT FOR TTY READY
MOV iaxa.aroea s OUTPUT LINEFEED
RTS %7 : RETURN
. MAKE CERTAIN THAT BITS 10-15 OF ADDBR ARE ALL EQUAL
BBRCK: BIT 176000, RD0BR ; TEST BITS 10-1S OF DBR
BNE et :BRANCH IF ANY ARE SET
RTS %7 RETURN IF aLL ZERO
MOV JADOBR, R2 'MOVE DATA TO REGISTER 2
COM R2 : COMPLEMENT
BIT 176000, R2 :CHECK BITS 10-15
BEG .44 :BRANCH IF ALL ZERO
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CoRCBS.PI1
. 1559 0Ce324 104000 HLT :BITS 10-15 MOT ALL EQUAL
' igg? 00€326 0002C: RTS %7
t 1882 BELL ON PRSS COMPLETE
iggg oosagg 18877? 172260 BELL: ggzs avssn
4 « =
2ed B3 ANMR 000207 172252 MOV #207,3TD8R
1555 DOB3WM 10S?37 17756M TSTB  9817756M
1567 00350 10037 BPL -4
1859 006382 QISH3T 177%ke CLR 28177566
. 1553 DOedSp Oiorb? OCOTSE 0OS262 MOV 8TESTO+2, RETURN
1570 0034 Clc76? 004000 005383 MOV #4000, ICOUNT
15'% 0Co37e 000207 RTS %7
. 1573 -SUBROUTINE TO CHECK FOR END OF LINE
1S :R2 CONTRINS NUMBER OF CHARACTERS JUST OUTPUT
1575 :R3 CONTAINS NUMBER 70 BE OUTPUT BEFORE NEXT CALL
1€ :L.CNT CONTAINS CURRENT TCTAL LENGTH OF LINE
i5T7 0083™M 060267 000024 FULLCK: ADD R2,L.CNT :ADD CHARACTERS OUTPUT TO CURREN™ SLM
i€78 006400 065703 (£CIC20 ADD L.ENT R3 *R0D TOTAL TO PREDICTED
1579 00e4D™ 020327 000110 CMP R3, #1l0 :CHECK FOR T00 LONG
1680 006410 10ON0M BMI +12 'BRANCH IF OK
1581 006412 OCY767 17762¢ JSR %?.CRLF :IF TOO LONG, CARRIAGE RETURN
1S82 DOE416 ggsoe7 000092 CLR L.ONT s INITIALIZE COUNT
833 Qdcwd2 0OOR207 %7 'RETURN
%ggg 006424 003520 L.CNT: O
1386 :DISPLAY LOOP OF CONVERTED VALLE
187 :MUX CHANNEL MARY BE SET IN BITS 00-05
gy :GAIN MAY BE SET IN BITS 0&-07
:€e9 'IF 5Wl4=1, B4 CONVERSIONS ARE MADE AT FULL SPEED AND STORED
.£90 : THEN THE RESULTS ARE DISPLAYED ONE AT A TIME FOR ABOUT 4OMS. EACH
1€9] :IF SWiS=1, THE PROGRAM HALTS AFTER EACH CONVERSION WITH THE
1582 'RESULTS DYSPLAYED. TRACE TRAPPING IS NOT USED IN THIS ROUTINE
193 :1F THE CPU IS AN 1105, THE ROUTINE WILL HALT.
1594 006426 004767 172200 OSPLAY: JSR %7, SETUP
165 (006432 012737 003602 C£000%e MOV sRi1 asb
1S9 006440 012700 177777 MOV s-1 R0
1567 00e<44 00S037 177700 CLR 38177700
1898 02450 005537 000006 CLR atb
1699 008454 005700 15T RO
1600 G064k, 001002 BNE DSPLY i
160] 006460 000000 HALT :UUSE SA 250 WITH SWI0 SET IF 11/C5
1602 006462 000776 BR -
1603 006464 105011 DSPLY: CLRB  SADCSR sINITIALIZE LOW BYTE
1604 0064Bb 00S777 172112 1ST JRDESR :CLEAR DONE
(E0S 006472 032767 040000 171070 BIT £43000, SR :CHECK SW1Y4
1606 006500 001044 BNE FRST BRANCH IF SET
1607 00ESO2 004767 00032 JSR %7 SET
1608 00eS06 DlR71Y 77414 MOV SELECT,JRDCSR
1603 0o55iz 105711 TSTB  JADCSR WAIT FOR DONE
i€10 OOES14 100376 BPL =2
1611 006516 017700 172082 MOV JRODBR, RO :LORD RESULT IN RO
1el2 00eSz2  0000OS RESET :BISPLAY VALUE
JE{3 0CeSow 000005 RESET :DISPLAY VALUE
164 00sS2e 005767 171036 ST SR : CHECK SW1S FOR MALTING ON SINGLE CONVERSIONS
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0Ces32
CO6S34
006536

654D
006546

007134

100001
000000
000752
11676:
042767
032767
001403
05276
032767
051403
052767
000207
012703
004767
016711
105711
100376

004767
004767
005267
005777
105011

005011
105711
103376

p0c777
00S01l
105711
10037¢
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171024
140377
000100

000010
00000

0000eG
006674

177271
177303

171746
007074
006674

007074
1775873

171532
177140
177314
171470

171454

177361
177352
171008

172334
170770

177316

BKL .44 :BRANCH IF NOT SET
WaLT +HALT AND DISPLAY VALUE
BR DSPLY

SET:  MOVB  SR,SELECT+! :SET UP CHANNEL
BIC 21490377, SELECT
BIT £100, SR
8EQ DSCNt]

i BIS £10, SELECT

DSCNTL: BIT #2200, SR
BEQ DSCNt2
BIS 220, SELECT

DSCNT2: RTS %7

FRST: = MOV #F TABLE,R3 : LORD POINTER
JSR %7,SET

F.LOOP: MOV SELECT,3ADCSR  ;START_CONVERSION
TSTB  JADCSR :WAIT FOR DONE

=2
MOV JADDBR, (R3)+  ;STORE DATA
CMP R3, sFTABLE+200 :CHECK FOR CONE

BNE F.LO0P :IF NOT DONE, BRANCH
FEHOW: MOV 8F TABLE,R3 LOAD POINTER

MOV (R3)+,R0 :LOAD RO

RESET :DISFLAY DATA

RESET

RESET

RESET

CHP R3, sSFTABLE+200 ;CHECK FOR END OF TASLE

BNE FSHOW+Y : CONTINUE

IMP DSPLY :RETURN TO BASIC LCOP
FTRBLE: O o176

:EXTERNAL CONVERSION TESTS TO CHECK CONVERSION SPEED AND CERTAIN ERROR
:CASES INVOLVING EXTERNAL CONVERSIONS. ON EVERY TENTH CONVERSION EXTEST
:PRINTS OUT "10". 1IF SWS =1, EXTERNAL ENABLE IS NOT SET SO NO FRINTOUTS
:SHOULD OCCUR. IF SWe =1, INTERNAL CONVERSIONS ARE PUN CONTINOUSLY AND R
:PRINTOUT OCCURS WHEN ERROR IS SET. SW? PREVENTS CONE FROM BEING CLEARRED
:AND SHOULD THUS CAUSE AN ERROR PRINTOUT ON THE SECOND EXTERNAL CONVERSICN.
: THESE SWITCHES ARE MUTUALLY EXCLUSIVE AND ARE SCANNED IN ORDER.
' TRACE TRAPPING IS NOT USED IN TRIS ROUTINE
EXTEST: JSR %7, SETUP

ISR %7  CRLF :START ON A NEW LINE

CLR L.ENT s INITIALIZE COUNTER FOR LENGTH OF LINE
EXTSTL: 1ST JADDBR :CLEAR DONE
CLRB  3ADCSR *CLEAR LOW BYTE OF STATUS REGISTER

; TO CLERR EXTERNAL ENRBLE (TO CLEAR
;ERROR IF SET)

CLR JRDCSR ; START _CONVERSION BY LORDING HIGH BYTE

1STB JROCSR ;WAIT FOR DONE - NOTE THAT AN EXTERNAL

BPL .~2 ; CONVERSION MIGHT HAVE STARTED IT (SO ERROR
;MAY STILL BE SET)

75T JRDOBR ; CLEAR DONE

CLR JROCSR ;MAKE SURE ERROR IS CLEARED

ggEB DRgCSR ; (RLSO STARTS RNOTHER CONVERSION)
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0C7302
007304
007310
007312
007314
007320
027322
007326
007332
007336
007342
007346
007352
007356
007360
007364
007366
037372
007376
007400
007404
007406
007410

30577
105711

010203
004767
0008S1
0i2711
032711
001775
0QcE?77
005711
100402
03521l
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171442

OCCOMO0 170412 EXCK:

000100
170374
0Ca0i12
000002
171372
171358
000214
000210
C00!S6
171336

CCOl3E

00Clee
171302

000104

176716
17707¢
000066
0CCO010
003774
176640
000003

177010

0C00C3
100200

171200

170402

171496

EXLOOP:

EXCNTL:

EXSWS:
EXLPL:

EXCNT2:

EXCNT3:

EXPRNT:

EXCNTY:

EXINT:

10:83 FARGE 32

TsT

GO3

JRDDBR
JRDCSR
.44

840, SR
EXSIS
8100, 5R
gxxn?

EXSIT
812, COUNT

82, JADCSR
JA0CSR

EXCNT]

COUNT

EXPRNT

SADDBR
JRDCSR, SAVCSR
SAVCSR

EXLOOP

ERFLGI
EXTET]
coulT

JRDCSR

EXCNT2

ERFLGI
EXTST]
JADCSR
EXCNTS

ERFLGI
EXTST1
COUNT
EXLPL
EXTSTI
ERFLG!
EXCNTY
%#?7,CRLF
L.ENT
ERFLGI
810,Re
%7, PRSHRT
%7 SPACE
83 R2
R2.R3

%72 FULLCK
ExtsTl

3. JADCSR
0100200 JRDCSR

ancoan
SROCSR

.46
JROCSR

;CLEAR DOME
tMAKE SURE THAT DCNE CLEAFED

;DONE WARS SET

: CHECK SWS

:BRANCH IF SET

s CHECK SWb

: BRANCH IF SET

i CHECK SW?

:BRANCH IF SET

: INITIRLIZE COUNT

;SET EXTERNAL ENRBLE

: CHECK. DONE

ESQNCHDIF NOT SET

:BRANCH IF TENTH CONVERSION

s CLEAR DONE

:SAVE CONTENTS OF CSR

: CHECK ERROR

:LOOP IF NOT SET

:ERROR WAS SET

SEETFE¢G TO INDICATE ERRCR PRINTGUT OCCURRED
INITIQ 1ZE COUNTER

:CHECK DONE

:CONTINUE IF NOT SET

:DONE_WAS SET

:SET_FLAG TO INDICATE ERROR PRINTOUT OCCLRRED
:RESTART AFTER FAILURE

; CHECK ERROR

:CONTINUE IF NOT SET

:ERROR WAS SET

sSET FLAG TO INDICATE ERROR PRINTOUT CCCURRED
:RESTART AFTER FAILURE

: COUNT

:LOOP IF NOT ZEROQ

: IF_2ERQ RETURN TO MAIN TO CHECK SWITCHES
:CHECK FLAG FOR ERROR PRINTOUT

tBRANCH IF NOT SETY

:QUTPUT CARRIAGE RETURN, LINE FEED
:INITIALIZE COUNTER FOR'NEW LINE

:CLEAR FLAG

s PRINTOUT ~10"

; OUTPUT SPRCE

:LORD NUMBER OF CHARACTERS OUTPUT IN R2
;LOAD NUMBER BEFORE NEXT CHECK IN R3
sCHECK FOR END OF LINE

RETURN TO MAIN

:START CONVERSION AND SET EXTERNAL ENABLE
:CHECK DONE_AND_ERROR

:LOOP IF NOT SET

:CLEAR DONE IF SETY

: CHECK ERROR FLAG

:BRANCH IF SET

: START CONVERSICN
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0Ty 12
Q0741
416

07444
007445

007636

000767

400
43589
000632
090330
15827:1
005711
100376
104000
pCSee?
0006cl
C00GC0o0

O047&7
035777
105011
008011
105711
100376
005777
012711
105711
100376

004767
Q04767
00S06?
032767
00103

00476

0047e7
012767
004767
016702
004767
10€77?7
100375

HO3
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00C00e

000002

1?7760

171064

171102
176510
176664
002000

176764
176230
005760
176336
176162
003570
171006

17002

176202

BR EXINT+Y s CONTINUE
HLT :ERROR WAS SET
INC ERFLGL 'SET FLAG TO INDICATE ERRGR FRINTOUT GCCJRRED
BR EXTST] : RESTART
ERFLGL: O :USED TQ DETERMINE NEED FOR STARTING A MEW LINE
EXSIT: BISB  #2,aAR0CSR !SET EXTERNAL ENRBLE
53[ aagcsn :WAIT FOR ERROR
HeT :ERROR WAS SET
INC ERFLGI :SET FLAG TO INDICATE ERROR PRINTOUT OCCURRED
- ga EXTSTL : RESTART
L .

;EULL SPEED EXTERNAL CONVERSION ROUTINE
;THIS TEST SETS UP THE CONVERTER, ENABLES EXTERNAL CONVERSIONS, AND

;WAITS FOR DONE. ON DONE, IT CLEARS DONE BY READING THE CBR, “AND CHECKS
;ERROR. _IF ERROR IS NOT SET, IT LOOPS WAITING_FOR DQNE AS BEFORE.

; IF_ERROR IS SET IT PRINTS AN ERROR ADDRESS. THUS, IF A VARIABLE RATE EXTERNAL
; TRIGGER SIGNAL 1S APPLIED, THE MAX THROUGHOUT OF 'HE CONVERTER CAN E
;CHECKED. ~ TRACE_TRAPPING 1S NOT USED IN THIS ROUTINE.

exFAST: JSR %7 SETUP
EXFLOP: 157 JR00BR s CLEAR DONE
CLRB  JADCSR : INITIALIZE LOW BYTE
CLR JADCSR :START CONVERSION
ggla angcsn ‘WAIT FOR DONE
ST JADDBR : CLEAR DONE
MOV e JADCSR  : INITIALIZE EXTERNAL CONVERSION
EXCONT: égza angcsn :WAIT FOR DONE
ST ADCSR : CHECK ERROR
8PL .+b ‘BRANCH IF NOT SET
HLT *ERRGR WRS SET
B8R EXFLOP *RESTART
ST JRDUBR :CLERR DONE
BR EXCONT - LOOP
EXCNT: O

; CONVERSION PRINT LOOP
; SWO-SWS-SET MUX CHANNEL ON WHICH YOU WISH TO CONVERT
; SW6-5W7-SET DESIRED GRIN
;SW10=0 -128 CONVERSIONS ARE AVERAGED AND THE RESULT IS PRINTED OUuT
. =1 -EACH_INDIVIOUAL CONVERSION IS PRINTED OUT

FLY: ISR %7, SETUP - INITIALI2E REGISTERS
JSR %7, CRLF
CLR  L.UNT ; INITIALIZE COUNTER FOR LENGTH OF LINE
FLY.3: BIT 82000, SR :CHECK BIT 10 OF SR
BNE FLY, 1 :BRANCH IF SET YO INMIBIT AVERRGING
JSR %?,SET SSETUP GAIN AND CHANNEL
JSR %7, CONVRT :CONVERT 128 TIMES
MOV 8GAINI,STORE  :SETUP STORAGE AODRESS FOR RESULT
JSR %7 . CONAV :AVERACE RESLLTS
MOV caln: R2 :LOAD RESULT INTO REGISTER 2
FLY.2: JSR %7 PROCT :PRINT PESULT IN OCTAL
EEEB OTSSR ‘WRIT FOR TTY RERDY
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007E36
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00764
007650
007652
06765+
GC7660

007662
007666
007670
00776
007704
007706
007712
907720
007724
037730

glerrs
01e7Ce

Eh
000743

005777
10501}
004767
016711
105711
100376
017702
000746

000177
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ccdeM0
00307

™

17544

170746

176674
176256

1707eH

170784

167674
000022

033732
C07724
170702
003714
170672

171000

170733
170722

003726

103
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Myv %240, 3TDBR ;OUTPUT A SPACE

MOV 7 Re :LORD NUMBER OF CHARARCTERS CUTPLT I R
ngv R;,Ra ;tong NPMBER BEF RE NEXT CHECK IN R3
IR %? FULLCK tCHECK FOR END OF LIN

B FLY.3 + LOOP

R
s FRINT SINGLE CONVERSION RESULTS
157 JADDBR

FLY.1: TS :CLEAR DONE
CLRE  3ADCSR t INITIALIZE LOW BYTE COF CSP
JSR  %7,SET tSET_UP GAIN AND CHANNEL
MOV SELECT,3RDCSR  ;START CONVERSION
IsT8  SAOCSR :WAIT FOR DONE
MOV JRDDBR,R2 ;LOAD RESULT_INTO R2
BR FLY.? :PRINT RESULT AND START CVER

:ROUTINE TO LOOP THRU A SINGLE INSTRUCTION TEST
:LOAD THE STARTING ADDRESS OF THE TEST
:YOU WISH TO RUN (THE ADDRESS OF THE TESTXX
:TRG) AT THE 1ST HALT. SET SWITCH REGISTER
+OPTIONS AT THE 2ND HALT,
:NCTE THAT SW1l MUST BE DOWN RFTER THE 2ND HALT
YeSTX: JSR %7,SETUP
HALT :WAIT FOR STARTING ADDRESS
MOV SR, RETRNX :LORD STARTING ADDRESS IN RETRNX
ADD 82, RETRNX

HAL.T *SET SR OPTIONS
CLR SCOPEF 'KEEP COUNT AT ZERO
MOV #XLOOP,RETURN  :LORD SCOPE LOOP RETURN POINTER
IMP JRE TRNX :JUMP TO TEST
XLOOP: CLR SCOPEF ' KEEP COUNT AT ZERO

JMP JRETRNX ; JUMP TO TEST

; CHANNEL AND REPERTABILITY TEST (WRS-IS _TEST)
; THE TEST HALTS THREE TIMES AT THE START

;1ST HALT - LOAD INITIAL CHANNEL (BITS 0S5-00, AND GRIN (BITS 07-08)

:2ND HALT - LOAD NUMBER OF CHANNELS TO BE TESTEG
:3RD HALT - SET SR OPTIONS
+SWITCH REGISTER OPTIONS ARE:

:SW13=] OR UP--- TNHIBIT

:SW10=1 QR UP--- iNWIBIT

:5LJ09=1 OR UP--- INMIBIT + OR - 1 LSB TESTING

:SW07=1 OR UP--- COMPARE NEW TRBLE TO INITIAL TABLE
- INSTERD OF TO OLD TABLE

:SW0b=1 OR UP---"PRINT OUT A COMPARISON OF INITIAL
:TRBLE AND NEW TRS.E

:SW0S=]1 OR UP---'TAKE 8 COMPARISONS ON EACH CHANNEL
. BEFORE SWITCHING CHANNELS

PRINTOUT OF ERRQOR MESSAGES
engRGING WHEN FORMING INITIAL TRBLE
NE

- THE TEST STORES AN INITYAL CONVERSION VALUE FOR EACH CHANNEL, WHICH IS
‘EITHER THE AVERAGE OF 128 CONVERSIONS, OR A SINGLE CONVERSION, DEPENDING
:ON SWID. THIS TRBLE IS CALLED ITABLE' (INITIAL TABLE). THEN A SINGLE
:CONVERSION IS DONE FOR ERCH CHANNEL AND STORED IN OTABLE (QLD TRBLE).
:FROM THEN ON. SETS OF ONE CONVERSION FOR ERCH CHANNEL RRE TAKEN RND
*GTORED IN NTABLE (NEW TABLE), OTABLE AND NTRBLE RRE THEN COMPARED FOR
2+ OR - 1 LSB ARGREEMENT (UNLESS SW9 IS SET, IN WHICH CRSE THEY MUST
:AGREE EXACTLY), ERRORS ARE PRINTED OUT IN R “CHANNEL XX WAS YYYYYY

t 1S 222222 “FORMAT. RFTER THE COMPRRISON OTABLE 1S UPCRTED WITH NTRBLE

;R0D 2 TO POINT TO INSTRUCTION AFTER SCOPE
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170672

176872
176154

167606
170634

0001C0
0020C0

170604
010414
175754
176C70
000002
176055
001136

010414
001042
200040

001030

000002
170406
170416
Co0107?

0C1172
000772
177600
000762

£207%0
000744

170846

170640
000101

170bee
167556
001172
175740

178722

001110

16743k

167410

C00010

17C3%¢

WASIS:

WSTART:

WLOOPL:

WCONT]L:
WCONT2:

WRGON:
WAGARIN:

WLOGCPN:

:RND THE PROCESS IS FEPERTED.

WHENEVER SWB IS SET, A COMPARISON

;OF ITABLE AND NTABLE IS PRINTED QUT, WHICH ALLOWS DP%FT TO SE “HECKED.
s THE BELL IS RUNG AFTER EVERY 4096 LOOPS THRU THE TEST.

ISR +7 SETUP
HALT

ISR “7,SEY

MOV SELECT, INITCH
HALT

MOV SR, NUMCH
CMP NUMCH, 265.
BM] .+10

MOV 864. , NUMCH
HALT

BIT 82000, SR
3NE WCONT]

MOV NUMCH, WCOUNT
MOV 8I1TABLE, STORE
JSR %7, CONVRT
JSR %7, CONAY
ADD 82 STORE
INCB  SELECTel

DEC WCOUNT

BGT WLOOP1

BR WCONT2

MOV 81 TABLE, RO
J5R %7 .LORDtB
MOV 20}ABLE, RO
JSR %?.LORDYB
MOV #108C00, COUNTR
MOV sNTRBLE, RO
JSR %7 . LOAD?B
MOV sNtABLE, RO
BIT $200, SR

BNE .+10

MOV 80TRBLE,RS
B8R .+b

MOV 81 TRBLE,RS
CLR WCOUNT

BIT 840, SR

BEQ WLobP2

CLR CONCNT

CLRE  SADCSR

BIS8 82, JRDCSR
CLRB  3ADCSRB

BIS INITCH, 3ADZSR
BIC3  #107,9A0CSR
MOV JR9,R3

SUB SRS R3

JSR %7 UCOMP

INC CONCNT

MOV SRO, -200(K0)
CMP CONENT 08,
BM] WCONY

INC WCOUNT

CMP WCOUNT , NJM( M

s INITIALIZ?E REGISTERS
tWRIT FO" INITIAL CHANHEL AND GwIN
;STORE INITIAL CHANNEL AND GARIN

:ggg;gron NUMBER OF CHANNE.S
‘PREVENT TOO LARGE R CHANNEL COUNT

:WAIT FOR SR OPTIONS

«CHECK SWI0

;BRANCH IF SET TO INKMIBIT RYERAGING
:LOAD COUNTER

;LORD TRBLE PQINTER

; cONVERT 128 TIMES AT GIVEN CHR“NeL RAND GRIN
+AVERARGE RESULTS

;MOVE TRBLE POINTER

: INCREMENT CHANNEL NUMBER

: COUNT DOWN

:LOOP

; BRANCH_IF éTQ?#E S LORDED

:LORD ITABLE WITH SINGLE CONVERSION

;LORD OTRBLE WITH SINGLE CONVERSIONS

; INITIRLIZE COUNTER
;LORD NTRBLE WITH SINGLE CONVERSICNS

;LORD POINTER

:CHECK SW? FOR COMPRARING NEW DATR TQ

; INITIAL DRTR INSTERD OF PREVIOUS DATR
;LORD POINTER

-LORD POINTER
:INITIALI2E COUNTER

s CHECK su'é

'BRANCH IF NOT SET

:IF SET, RUN B COMPARISONS IN A RCW ON EACH CHANNEL
:CLEAR GAIN BITS

' PREVENT CONVERSION ON LOADING INITIAL CHANNEL
:CLEAR CHANNEL BITS

;INIYIAL}%E CONVERTER

: INITIARLIZE LOW BYTE

:MOVE NEW DATA T R3

:SUBTRRCT OLD CATA

;Egﬁz¢ne VALUES AND PRINTOUT IF WRONG

MCVE DATA TO OTABLE

$CHECK FOR B CONVERSIONS DONE ON CURRENT CHANNEL
PTETNOT B, CONTINUE ON SAME CHANNEL

'IF 8, (2 TE NEXT CHANNEL

:CHECK FOR ALL CHANNELS DCNE
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1895 010252 100032 . BHL WCONT3 ;IF_DONE, RETURN TQ MAIN
1836 010264 00S0e? 00073t CLP CONCNT ' CLEAR CONVERSION CCUNT

1897 010260 0OSre0 157 (RO) :MGVE POINTER TO NEW CATH

1898 010262 00578¢ M3 RE)+ :MOVE POINTER TO OLD DATA )
1899 010264 105277 1703:6 INCB JRDCSPB 1START CONVERSION BY INCREMENTING CHAN'EL MUMBER
1903 010270 000401 BR 44 :SKIP NEXT INSTRUCTION

1801 010272 105211 WCONV: INCB  PADCSR :START CONVERTER

1302 010274 105711 1STB  JRDCER ‘WAIT FOR DONE

18903 010276 100376 BPL =2

1804 010300 0!7710 170300 MOV JACDBR, 3RO :LOAD DATA INTO NEW TRBLE

1835 Q10304 000741 B8R WL OOPY :LOOP

'806 010306 011003 WLOOP2: MOV 3RO, R3 :LOAD DATA FROM NTABLE

1307 010310 16.503 5uS aRS'R3 :SUBTRARCT OLD DATA

1628 G10312 00476? 001074 ISR %7 WICOMP : COMPARE VALUES AND PRINTOLT IF WRONG
1809 Q10316 095720 15T (RO + :MOVE POINTER 7O NEW DATA

1810 010320 005725 157 (RS)+ :MOVE POINTER TO OLD DARTA

1811 010322 005267 000666 INC WCOUNT : COUNT

1912 010326 026767 000862 17027C CMP WCOUNT,NUMCH  :CHECK FOR END OF COMPRRISONS

1813 DI0334 100001 EPL WCONT3 'BRANCH IF ALL CHANNELS MAVE BEEN COMPARED
1914 010336 000763 ER WLOOP2 : COMPARE VALUES FOR NEXT CHANNEL

1515 Q10340 032767 000100 167222 WCCNT3: BIT 100, SR +CHECK BIT & FOR PRINTOUT OF 1TRBLE AND NTABLE
1816 010346 001402 BEQ .+6 :BRANCH IF NOT SET

1317 010350 O04°57 001172 JSR %7  WPRINT :FRINT OUT COMPARISON OF ITABLE AND NTABLE
1918 010354 Ql27C0 01061 MOV 20%ABLE, RO ;LOAD POINTER TO MOVE DATA

1919 DI0360 016020 000202 1 50P3: MOV 200(RC [ (RO)+  :MOVE NTABLE INTO OTABLE

1325 D0IC3&84 020027 011014 CHP RO, sN"ABLE ‘CHECK FOR WHOLE TRBLE MOVED

1521 010370 001373 BNE WLOOP3 :LOOP IF NOT DONE

1§22 010372 005367 CO0B22 DEC COUNTR : COUNT DOWN

1823 010376 001402 BEQ .+E BRANCH IF 4096TH LOOP

1824 010400 000i67 177504 JNP WAGAIN tCONTINUE WITH TEST IF DCNE HERE

1825 DION04 004767 175720 JSR %7 BELL :RING BELL _

3926 010410 000167 177486 JHP WASON :CONTINUE WAR® - IS TEST

1827 0.0414 000000 ITABLE: O

13838 010614 2. +178

1929 010614 90C00D OTRBLE: 0

1930 011014 .=, 4178

1931 011014 20300 NTRBLE: O

1932 011214 2. 4176

1933 01!214 0000CO WCOUNT: O

1934 €11216 C£O0000 CONCNT: O

iggg Clle20 00Co00 COUNTR: O

1837 s SUBROUTINE TG LGAD CONVERSIGN DATR INTO A TABLE USING INTERRUFTS

1938 : THE FIRST ADDRESS OF THE TRBLE IS STORED IN RO BEFORE CALLING

1829 011222 026727 187376 000101 (OQRCTB: CMP NUMCH, 865. :PREVENT AN ILLEGAL NUMBER OF CHANNELS
1940 011230 100403 BM] .+10 :BRANCH IF LESS THAN 65

1941 011232 012767 00C100 67364 MOV 864, , NUMCH ‘SET NUMBER OF CHANNELS TO &4

1942 011240 016767 167360 000N MOV NUMCH,LCOUNT  :INITIRLIZE COUNTER

1943 011246 012714 011320 MOV sLTBSAV QINTVC :SETUP INTERRUPT RETURN

1944 Q11252 062767 000340 166516 BIS 8340, PSR :SET PROCESSOR PRIORITY TO LEVEL 7
1945 011260 016764 166S12 000002 MOV PSR, 2 (INTVC) :STORE SAME STATUS FOR SUBROUTINE

1946 01126k 005777 1673ie TST 9RD0BR : CLERR DONE

1947 011272 116711 167324 MCV8  INITCH, JRDCSR  ;SET GAIN

1948 011276 §16767 16732. 000102 MOVB  INITCHI,CHOUT :SET UP INITIAL CHANNEL

1649 011304 116777 (000076 187274 MOVB cnour*anbcspa :START CONVERSION AND CLEAR ERROR

1350 011312 :%e7?ll Co0149 BISB 8100, dADCSR ‘ENRBLE INTERRUPTS

— -



|

CMAIN

198}
1952
1953

rhEone8

uruvruennen
(Gl INIQININ]es]

MRACYLL 27(732)
0CRCBB.PIY

OO0OO0OOoLVLOOO0COODOOOOOO0O0D
Pt P s Pt Pt Po pms o pe p—o o PP Ps Pt s Pt Pt Pom pe

——-
——
o o
nny
no

OO0OO0OUOLOUDO0O0O0

20
ee
26

OOO000000O0000O00M000000
4 £ Wt
.cug’!m

P 5 Pmn Pt Pt Pt ot P Pt Bt Pt Pt P Pt o e ot Bt Pe
Pt Pt Pt Pomts Pt P Prst Pusts Pt Pt Pt P & Pt Pt Pt Pt Pt Pt P

nanonnigoninienn

e
0007
0007
008?11
189808
017720

gE38E

0oEze?
116777
000032
012714
00SC37
105011
005726
Clebb?
020207
003000
000000

0327¢7
001403
005703
001007
000207
005293
1C0404
162703
180031
02007

032767

23-MAR-7S 10:53 FAGE 37

000340 168452

167242
00004e

C2CC32
0C0Cz6

00012
00013c

166372

sisplsies

00co03

0Oleu4M
014226
002eSe

00iece

167324

1686152

1eelld

L0O3

PPOCESSOR PRICRITY TO ZER?

NCH IF NOT SET
:ERRCR BIT SET

s SET
;SIT
s CH
{GRANCH
;STORE DATA

sgnncu IF DONE

: INCREMENT CHANNEL NUMBER

!START CONVERSION, CLERR ERROR IF SET
:RETURN FROM INTERRUPT

: CHANGE IHTERRUPT RE TURN

70 CAUSE A HALT

:CLEAR INTERRUPT ENABLE

:MOVE STRCK POINTER

: RESTORE PSR

*RETURN

+SUBROUTINE _TQ CHECK CCMPHRISON OF NTQBLEEBO OTARBLE DRTR AND PRINTOUT

;CHECK FOR INHIBITING + OR - | LSB
:BRANCH_IF NOT SET

;TEST K3 FOR 2ERC IF SET

:1F NOT ZERQ, PRINTOUT ERROR MESSAGE
RETURN I 0

:CHECK F =]

: BRANCH TO ERROR MESSAGE IF «-1
:CHECK FOR >+l

EEQSCH 10 ERROR MESSAGE IF »+!

; PRINTOUT WRS-IS MESSAGE FOR ONE PRIR OF CONVERSIONS

; CHECK SW13
tBRANCH_IF NOT SET
Ig:lBIT PRINTOUT IF SET

; CALCULATE CHANNEL NUMBER

; PRINT CHANNEL NUMBER IN CCTAL

:*WRS "
:LORD _OLD DATA
:PRINT OUT OLD DATA

Léno MEW DRTA

Bl R340, FSR
BR .
BR -2
LTESRV: TST JRCCSR
BF . +4
HL
MOV DADDBR, (RD) 4+
E;c LCOUNT'
E LY8DON
INC cqour
Eg;s CHOUT, ZRDCSRB
LT300N: MOV 8132, JINTVC
CLR 8132
°LRB  ZADZSR
TST (SP+
MV (SP)+,PSR
RTS Vs
CHOUT: O
LCOUNT: O
:RESULT OF SUBTRACTION 1S IN R3 WHEN CAL
WCOMP: BIT #1005, SR
BEQ .+10
157 R3
BNE uﬂsc
RTS
INC R3
BMI WMSG
cuB $3.R3
8PL WMSG
R7S %7
WMSG:  BIT uaoooo SR
BeQ
RTS
MOV nnscw R2
JSR 77 1007
MOV INYTCH, R2
SWRB  R2
BIC 8177700, R2
ADD WCOUNT, R2
JSR %? . PRSHRT
MOV sMGS R2
JSR %?-T00T
MOV 3RS R2
JSR %7 PROCT
MOV sM8Go, R2
JSR %7 1007
MOV IR0, R2
JSR %7, PROCT
RTS %7’

:PRINT OUT NEW DATA
s RETURN
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| CorDBB.P!1
2297 :PRINT OUT CCMPARISON OF INITIAL TASLE AND NEW TRBLE
| 2008 011546 0:2702 0.4235 WPRINT: MOV 8MEG7, R2 -PRINT HERDING
| 2009 011852 004767 00223€ JSR ~ 7 T0UT
+ 2019 Q1185 Q12700 O1041M MOV 81 $RBLE, RO ;L0RD POINTER
, 20i1 O0l1EB2 016705 1E7034 MOV xwxrcu &S :CALCULATE CHANNEL NUMBER
2012 011566 000305 SWAB RS
2013 O011E70 Q42705 177700 81C 8177700, RS RS CONTAINS FIRST CHANNEL NUMBER
£214 011874 OQl676; 167024 177412 MOV NUMCH, JCOUNT  :LORAD COUNTER
20.5 011602 004767 174436 WOL00P: JSR %7, CRLF :0UTPUT CARRIAGE RETURN AND LINE FEEC
S0i6 911606 10532 MOV RS Re :LOAD CHANNEL NUMBER
231% 311610 005295 INS RS’ : INCREMENT CHANNEL NUMBER
Z018 OllBl2 [O4767 DO1SS4 ISR %2 ,PROCT :PRINT OUT CHANNEL NUMBER
231S 011616 0i2767 000OCCS 174418 MOV 86 SPACEX :SPRCE OVER
2020 Clie24 004767 74382 ISR %7 SPACE
2Cel C11e3C 011002 MOV JROTR2 :PRINT OUT INITIAL VALUE
20c2 O011e32 004767 001534 JSR %7, PROCT
023 011636 (012767 0CO0OE 17437& MOV 86, SPACEX :SPACE OVER
ZC24 Ol1644 004767 174242 ISR %7 . SPRCE
c22S 0116S0 01s002 00040C MOV 4oblno) GF :LORD NEW VALUE
3626 211654 004767 O00IEle ISR Roct
2027 (11660 008720 15T rnb). :MOVE_DRTA PCINTER
$228 Jllbb2 025387 177326 DEC WECUNT :COUNT DOWN
£023 0!1pbE ([C324E BGT WPLOOP :LOOP IF NOT DONE
g;gg 011670 £00aC? RTS 8% - PETURN
o
2332 :ROUTINE TO TEST REPERATRBILITY TO srscxrxcnrxons
2333 :SWp=1 CAUSES PRINTOUT OF OISTRIBLTION
2234 :SW7=1 CARLSES oxs*nxsurxon T0 BE PRINTED ONLY WHEN A FAILURE occuas
2035 Cl11672 012796 000e0D éxunnx MOV ss ACK 76
203 011676 0C4767 18630 JSR 7, SETUP _
zc3r 011702 000000 HALT SET FIRST CHANNEL TO BE TESTED
£C38 011704 11676r 165660 16671] MOVB SR, INITCH+l
2039 0il7le Q42767 140277 186702 e 8140277 INITCH ;CLEAR ERROR AND GAIN BITS
3040 C11720 000000 HA_T :SET NUMBER OF CHANNELS TO BE TESTED
5941 011722 016767 1ESEN2 166674 MOV SR, NUMCH :STORE NLMBER OF CHANNELS
374z 011730 012767 0I3C30 174032 Y A, STORE :SETUP POINTER FOR STORING AVERAGE VALLE
2043 011726 0227e7 000100 166660 CrP 864 .  NGMCH
2044 C117%4 10C003 BPL SIGMA2
2545 011746 012767 000100 1666SD MOV 354,  NUMCH
0% 011754 00SCE? 001052 SIGMA2: CLR CHCnt :CLEAR CHANNEL COUNT
20u? C11760 016767 166636 174140 MOV INITCH,SELECT  ;SETUP CHANNEL TO START ON
2048 11766 042767 000030 174132 SIGMAR3: BIC 30, SELECT :SET INITIARL GAIN TO X4
2049 011774 052767 000020 174124 B1S 820, SELECT
Zhs0 Cl12502 016767 001016 001016 MOV SAMSIZ, SAMCNT  ;INITIALIZE SAMPLE SIZE COUNTER
2251 012010 004767 173774 JER >, CONVRY :TAKE 128 CONVERSIONS ON DESIRED CHANNE.
ch32 012014 004767 174110 ISR 77! CONAY AVERAGE RESULTS ANC STORE IN AV
2762 012020 005067 001012 C.R ovER
2C84 012024 O0CE067 0010iD CLR UNDER
225 012030 005067 001006 CLR ouT
2356 012034 005067 0CI00M CLR EQUAL
ctS? Q012040 005777  1£6SH0 SILOOP: TST ¢R0DBR .c LERR DONE
orcg 0l2044 016711 1740ct: MOV :ELECT JROCSR  :START CONVERSION
c239 01g0s0 10571} TSTB  9RD WAIT FOR DONE
zCe0 012052 100376 BPL a
ZTE] 012034 (1?7767 1&ES24 000782 MOV JROCBR,RESULT  ;STORE RESULY
23E2 D1ZCB2  IBB7E? (C07w2  (02074M S.B AV,RESULT +SUBTRACT AVERRSE
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cllS 2374
e.18 2376
gis?7 Qle-<0e
c..8 c436

MRCYLL 27 (732}

026727
001003

23-MAR-76 10:53 PRGE 29

623740
00C~3e
0C0?2¢e
000716
c00704
OCO?QQ

00g7Cco
003858

000660
000656

000646

000640
000:00

000306
00Ce20

16533t
000264

012214
001542
173651
001060
000010
000546
000544
000520
173476
173612
16bek2
173600

G
000460
DCC4SC
CO0448

0004=2
CC0%e0

000001 -

-y o -y
17: ' f?

03JeS0

GCJeND
165360

Co0ece

173635

000520

000474
033485

gooco!
1?7777

SICNT?:

SIGMAS:

SILOPI:

SICNHTE:
CINTE:

CMP
BNE
INC
BR

CMP
BNE

GVER,R2
UNDER, R2
SICNT]
OVER, OUT
SICK3
UNDER, OUT
2100, SR
.+b6

%7 . PRINTY
out, ALLOWY
SIGMAS

SR

SICNT?
%7, PRINTY

#MSG1, R2

%7 T0UT
ce(ECT+1 . R2
%7 . PREHR?Y
e10, SELECT
ouT

EQUAL

SAMSIZ, SAMCNT
%7 , CONVRT

%7, CONAV

oRDOBR
SELECT, 9RDCSR
JROCSR

--2
oR0DBR, RESULT
Ay RESULT
SIeNT2
RESULT, sl
SICNT?
RESULT, #-1
SICNT2
out

SICNTS
EQLAL
SAMCNT
SILOP]

:CHECK_FOR RESLLT CNE SREATER TWAN AVERASE
sHCPE-TRY AGAIN

;YES, PECORD IT

;RESULT HAS BEEN CATEGCRIZED )
:CHECK FOR RESULT ONE LESS THAN A/ERAGE
:NOPE-GO ON .

;YES, RECORD IT

;RESOLT HRS BEEN CRATEGORIZED

{RESULT EQUALS AVERAGE
+RESULT OUTSIDE LIMITS-CCUNT IT

;10,000 CONVERSIONS COMPLETED?
: NOZCONT INUE
:CHECK FOR 2ND ALLOWED STATE

;BRANCH IF Av+] IS 2ND ALLOWED STATE
;0UT IS TOTAL OQUTSICE OF 2 STRTES
:BRANCH TQ CHECK FOR FAILLRE

;AV+1 IS 2ND ALLOWED STATE

;PRINTOUT IF SET

: 700 MANY OUT OF RANGE?
'NO, GO TO GAIN OF 8 1EST
: YE&-CHECK SW 7

INOT SET-SKIP NEXT
!GET-PRINT OIS RIBUTION
:FAILURE AT cn" OF 4

;PRINT CHANNEL #

;SET GRIN TO X8
’

+LORD COUNTER FCR SIZE OF SAMPLE
s TRKE 128 CONVERSIONS

sAVERAGE THE RESULTS

:CLEAR DONE

:START CONVERSION

<WRIT FOR DCNE

;LORD RESULT
:CHECK FCR BEING WITHIN ¢+ OR - 1 LSB

sIF IT 1S NOT, INCREMENT COUNTER

s IF NCT DOME WITH SAMPLE, LCOP
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ET.P32) 23-MAR-T6  10:52 FASE 40

J3ETeT  23210)  185iS2 8,7 0100,5R +CHECK FOS PRINT SWITCH
8014C2 BEQ .46

CONTE? 000280 ISR “.7 PRINTB ,

026T6" O0O§I2 000416 CHF out, ALLOWS 700 MANY OLT OF RANGE?
100416 BM]  SICAT3 :NO, GO TEST NEXT CHAENNEL
105767 185130 118 SR : TES-CHECK SW ¢

130902 8PL SIINTB :NOT SET-SKIP MEXT
00476 000236 ) TSR %?.PRINTS :SET-PRINT DISTRIBUTION
104000 SIINTB: HLT :FAILURE AT GAIN CF 8
0:2°08 013214 MGV 8M5G; R " CH"

004T67 001334 JSR %7, TOUT

116702 173443 MVvB  SELECT+l.R2 :PRINT CHANNEL 8

004767 DO0eS2 JSR %2 PREHRY

096267 003336 _ SICNT3: INC CHENT : COUNT CHANNELS TESTEY
Co6TE? 000332 188.22 CMP CHONT . NUMCH +CHECK FOR ALL CHANNELS TESTED
100404 B! Samnxt : IF NOT ALL TESTED, GO TO MEXT CHANNEL
QO4TE? 173620 ISR % BELL +RING BELL IF ALL YZSTED
30167 177247 INP s1lrRd ‘RUN TEST AGRIN

1058267 173407 SAMNXT: INCB  SELECT+! : CHANGE CHANNEL NIMBER
000167 1772492 P SIGMA3 : LOOP

032767 020700 16523k PRINTH: BIT 820000, SR

061401 8EQ e

0002C? RTS 57

012702 0120% MOV 8MSGA, %2

004767 001246 ISR %7 1007

116702 17335 MOvB  SE(ECTe1,R2

2702 177740 8I¢C 8177740, R2

004767 000560 ISR %7 PRGHRT

012702 012073 MOV sM5GB R2

7e7 00lec JSR %7, 1007

016702 000232 MOV AV.R2

004767 000SHEC JSR %7 PRSHRT

01270 013102 MOV eM8GC R2

004767 0C1202 JSR 7. 1007

016702 000220 MCV oveR,R2

004767 000520 JSR %7 PRSHRT

012702 013113 MoV sM5GD R2

004767 001ik2 JSR %7 1007

Cle702 000202 MOV UNDER  R2

004767 000SI0 ISR %7 . PREHRT

012702 013125 MOV sMSSE R2

004767 0OC1142 JSR %2 1007

016702 000164 MOV out, R2

024767 O0CHED ISR »:7 . PRSHRT

0:2702 013135 MOV sMSGF  R2

004767 001122 JSR %7 1007

016702 COOL1N6 MOV EQUAL ,R2

O0N767 COOM4O ISR %? ,PRSHRY

000207 RS %7

032767 020000 1&4£S6 PRINTS: BIT 820000, SR

001401 BEQ .44

00Ce0? RTS %?

0l2702 013147 MOV #M5GG, R2

CO4767 0OC1066 JCR %7 10717

Tie7C2  17317¢ MOvB  SELECT+1,R2
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coH088.P1L
al’s Qlg e
2lob Llarv3s
2177 Q0lE74e
al:8 DlaNb
21™9 012782
2i80 012756
2iBl Qlavee
cl82 D12766
2:83 012772
2.84 21277
c185 013002
£:86 013006
2187 013012
2.88 013016
ciB9 013022
2190 013024
2i9l 013026
2192 013030
€133 013032
2:949 D0I130N
2195 0132036
£19% 013040
2197 013042
2138 D120
2199 01304
2200 013050
c2ll 013082
cele 313060
g223 013066
ged LC13073
2205 013100
2206 013102
220? 013110
2238 013!13
£-08 013120
2210 012125
2211 013132
2212 013135
2ci3 0.3142
2214 213147
cclS (135
gcik Glalee
gel? Q013179
ccif 013176
2219 013204
2226 0132
gcel 013214
geee
gced
ceM
c22S 013222
ge2d 013220
cee? 013232
cec8 013234
cez9 013240
ce30 013244

P T e

2o va2)

Q42702
004767
012702
004787
016702
004767
012702
B04767
016702
004767
012702
004767
016702
004767

000207
023420

002003

036727

Ce4edt

I . Al e S Pl el ety WD

23-MAR-T6
o4
200400
0.3073
001042
0C00S2
000360
013170
001022
000046
000340
0131eS
01002
00004
00C. 20
C43S00 J4MEQL
043117 §32°40
020110 ger
gv0s00 036526
0S3117 051108
0s?
0S2500 042116
02007% 05?7
0475800 02125
0s?
082600 052521
320075 0s?
040100 080507
047440 020106
044103 027440
044527 (OWul2d
031440 D0S1440
O4csSed 036523
044103 027440
164342 £20000
000076
000074

SRMS12:
SHMCNT:
RY:

CHCNT:

RESULT:

OVER:
UMDER:
cuT:
EQUAL:

RLLOWY:
LOLB:

AL
MSGA:

MSGB:
MSGC:
MSGD:
MSLE:
MSGF:
MSGG:

MSGH:

MSGI:

10:83 PAGE 41

QOO0 O00oO0O0

4y
4y

.ASCI!
.RSCII
.RSCII
.RSCII
.ASCII
.ASCII

.RSCIT

.RSCII

.RSCII

co4

8177740, R2
%7 . PRSHRT
sM5GB R2
%7, J00T
Av.R2

v PRSHRT
sM8GH, R2
%7, 1007
£QUAL .R2
%7, PRSHRT
.H:GE " Ra
%7 TOUT
out. rR2
%2, PRSHRT
Y4

;10,000 DECIMAL

; 35+1 DECIMAL
;3541 DECIMAL

:/8sGRIN JF 4,CH /;

: /8RV= /'
1 /80VER= /;
: /6UNDER= /;
:/80UT= /;
:/78EQUARL= /;

; /93GAIN OF 8,CH /;

; /OWITHIN 3 STATES= /;

:/ CH 7;

;ENTERED WITH SYSTEM TRAP CALL (HLY)
:PRINT CUT THE ERROR PC+2 AND STRTUS REGISTER

PRINT:

Bl
BEG
BR

MOV
MOV
CHP

SR 820000
. +4

CK

(b)+ SAVPC

(b)+ SAVPSR
-(g), =(B)

-TEST FOR INMIBIT PRINT OUT
CRANCH TO PRINT

: INHIBIT, CHECK FOR HALT

:PC OF FATILING ROUTINE

:PSR OF ERROR CONDITION
RESTORE STACK
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L1324 Q04TBR 17277 IR v, (RLE (OUTPUT CRRRIAGE RETURN AND LI'E FEES
313252 0iQges CCO0S2 MOV SEVR2  SAVE R2

013256 Qi6-0c 00004 MOV snOpc, 7y {COLD REGISTER WITH FAILING FCs2
013262 004767 00104 JSR PROCT  ;PRINT FAILING PC+2

Ql3cel 108707 1eSiez TST8 artsa tWRIT FOR TTY READY

01337 100375 ) BPL

013274 Die777 DO02YD 1653.4 "oV 240, JIDBR  ;OUTPUT A SPACE

013302 016702 00CJ32 MoV snvpsp %2 ;LOAD PROCESSOR STATUS

013306 OCY7E7 009063 PROCT  ;PRINT PROCESSOR STATUS

31331¢ 0:67G2 000C! Ny SAavR2, - }RESTCRE REGISTER

213316 OSE767 16436 r o TaT %R {CHECK SR_FOR MALT SWITCH

8133¢¢ 105001 BPL oM ;BRANCH IF NOT SET

013324 200008 HAL T ;HALT ON_ERROR UP

G13326 . RTI ;RETURN TG MAIN LINE

0:333C (000000 SAVR2:

£13332 000200 3AVR3: §

01333 0000CO SavRY: 9

01333 306C0D ShvPC: 0

013340 033003 SAVPSR: O

cLBEO‘JTINE T0 PRINT QUT OCTRL NUMBER
:PREHRT DELETES LERDING ZERO
: PRCCT PRINTS OUT 6 OCTAL DIGITS

013342 01277 00CCO! 0CC20% PRSHRT: MOV .l, FRSFLG ;SET FLAS TO INDICATE SHORT PRINTOUT
013350 00S7C2 187 R’ :CHECK FOR ZERO

013352 00I0I! g PROCT+Y :BRANCH IF NOT zzno

013364 105777 165234 ST8 aTcsn ‘WAIT FOR TTY RERDY

913360 10037% » BPL

N13362 012777 000262 16522t MOV :eeo JTDBR ourpur A SINGLE ZERO

013370 000207 RTS RETUR

013372 00S067 00C1BD PROCT: CLR PRSFLG CLERR anc TO INDICATE FULL PRINTOUT
013376 010367 17773C MOV R3,SAVR3 :SAVE REGISTERS

CiN02 Ol10N467 177726 MOV /q ' SAVRY

013406 0DSO0M LR :CLEAR R4 FOR COUNTING CHARACTERS OUTPUT
D110 005067 D001 FLR PPFLG :INITIALIZE CARRY FLAG FOR ROTATES
Bi34l4 012703 0G0z60 MOV 8260, %3 :SETUP R3

013420 005702 157 %D :CHECK BIT 1S OF NUMBER

013422 100001 87L e 'BRANCH IF 2ERO

e B K AL e 1o man v
2R R8s AL 5

c13432 (005567 00G122 ADC FRFLG :STORE CARRY

Dlg:3§ 767 0C011l4 P.CK: TET PR:F&? CHECK F?R SH?RT PRINTOUT

01 r 1403 BEG BRRNCH F N

013444 020327 000260 NP 8260  :CHECK FOR ZERO xr SET

013450 001407 BEQ P.tomr :IF SET, GO TO NEXT CHARAZTER

013452 105777 165136 P.WAIT: TSTB  2TCSR :WAIT FOR TTY READY

0156 100375 BPL P.WAIT

0I3460 010377 165132 MOV %3 JTOBR  ;OUTPUT NEXT CHARACTER

013464 00S0e? OCIOEE CLR PREFLG :PRINT REST OF NUMBER AFTER A NON-ZERO DIGIT
013470 005204 P.CONT: INC 74 : COUNT

013472 020427 0OOCCE CMP "4 s :CHECK FOR DONE

013476 001005 ) BNE .+]4 sBRANCH_IF NOT DONE

013500 01£703 17762¢ MOV §AVR3,R3 :RESTORE REGISTERS

013504 01€704 177e24 MGV SAVRY. 74

013510 00CeC7 RTS 57 : RETURN




RN, MeoYL!
conCBB.PIL
c28T Ql13S1e
c288 013814
c=39 013520
2230 01382
2§91 013%¢ch
2292 013530
2293 013532
ceM DI13B/NM
229 (13536
22 013542
c2Sr D135
2ess 013550
2235 (13554
2300 (13556
§301 013560
c302
2303
304 013662
2328 013570
2306 013572
2337 012600
2308 013602
23C9 013610
c3ll 013612
2311 D!3%l6
23le 013620
23i3 013624
2314 013630
2315 J13634
c2ib (13640
2317 013642
2218 Q13644
2319 0.1364
23eC
c3cl
23ce
2323 013650
23c4 013656
23cS 013660
c3ct 013662
23c7 013670
z328 01%:2
23¢9 Cl13676
e330 013700
2331 013706
233¢ 013710
€333 013714
2334 013716
c33S 0123720
£33 01372“
2237 013730
ez 013734
2339 013740
¢§4O 013742
241 013746
2342 013752

e me

S v &

000841

23-MAR-

0S8SN0
002232

000016

17777
0003280

040030
034200
000036
000028

0000C1

000cCz2
000136
0o0ooie
000070
172320
0C20S6
0000SH
00gcse

177424
172240

14000
163770
000032

1e3712

163700

000076

¢ i0:85 PRAGE 43

LS
1&f PRELG
BEQ . +10
CLR PRFLS
SE¢
ROL "2
ROL %2
ROL v
RO PRFLG
MOV R "3
81C 817°777C,%3
BIS 8260, 3
S8R P.CK
PRSFLG: O
PRFLG: O
§COPEC 840000, SR
BNE SCOPER’
BIT 84000, SR
BNE SCOPES
CMP SCOPEF, ICOUNT
BPL SCOPEG
INC SCOPEF
SCOPEB: CMP (6)+,%b
MOV (6)+ PSR
J¥P  JRETRN
SCOPEG: CLR SCOPEF
MOV %E, RE TURN
RT]
ICOUNT: 4000
SCOPEF: 0
RETURN: TEST1+2

+CLEAR CARRY

bHEMK FOR PREVIQUS CARRRY
BRRNCH IF PREVIQUSLY ZERG
éE%TéQLIZE FLARG

‘ROTATE NEXT CHARACTER INTC RIGHT END OF REGISTER

: STORE CARRRY

LORu DRTA é
CLERR ALL BUT LOHEST JCTAL DIGIT

SET TO RSCIT EQUIVALENT
LOGP

!

1SCOPE Qg?/CR ITERRTION LOOP FOR EACH TEST 4000 TIMES

- TEST sa FOR SCOPE

:YES, SCOPE

: NO- *Esr €OR ITERATION

: INHIBIT ITERPTION

: COMPARE CURRENT COUNT TG MAX NUMBER
EXLT-DONE

: INCREMEH: COUNT

'REFOSITION STACK

RESTORE PREVIOUS PROCESSJ® STATLS
: REPEAT TEST

:CLEAR COUNT

:SAVE SCOPE RETURN POINTER

‘RETURN INLINE-NEXT TEST
:1TERATION COUNT

COUNT LOCATION FOR ITERATION LOOP
:ADORESS OF LAST TEST

; TRACE SUBROUTINE TC PRINT OUT LCCATION COUNTER GF ERCH
: INSTRUCTION, AND THE CONTENTS CF RO AND RS

trsie:

TRC2:

TRC!:

BIT

81,SR

.+4

82 SR
TR¢1
TRCNT
TRC2
012,

TRCNT
TRC!

77,
RE
RS
asb

7
RO,

TRCNY

CRLF

TSAVR2
TSAVRI
TSRVRY

PROCT
SPACE
R2




omIN,

2343
2344
2345

MRIYLL 27.732)
oon0BB.PLI

013784
013756
13760

P -
WWtw
N=3°
~Ngron
e Lo

(

O0O0O00000000

P Pt o Pt P e
W o
(= ]
s

014014
014022
014026
0149030
014034

014066
014070

014071
0140786
014104
Olu4lle
014120
0i4le6
018134
014140
Ci4146
014154
014162
014170
0141786
014204
Olu4el

0142l

014224
014226
Ol4234
01423
UYL Y
014250
014256
0l4z64

200249
00024
105777
00375
16;
1670
016704
000002
00OGCO
000000
000200
000600

cs2s iy

23-MRAR-"6 10:53 PRGE 4Y4

164630

0C00:1M
Co0012
000010

000177
000042

0C0C34

000150
17217

164534
164530

040500
0425¢eM
CSc040

gsllee
0Se101
046105
044103
053440

O44440

040100
Quesle
Q47111
Ce0l1M
020105

164572

020116
047122
Q44522
0S1440
Ce01 14
gsliee

020124
020124
0S1505
047111
0s0125
046040
027440

057
051501

020123

044103
020114
05211l
040526
020040

TRCNT:

TSAVRZ:
TSAVR3:
TSAVRY:

NUP
NOP
1578
8PL
MOV
MOV
MV
RTI
C

0
9
0

FOY

JTCSR

, =Y

TSAVR2, Re
TSAVR3. R3
TSRVRY, %Y

; MESSAGE SUBROUTINE
;70 USE, MOVE ADDRESS OF MESSAGE TO REGISTER 2

JTHEN JER %2, TOUT
YoUT: BICB'  #177,3TCSR :CLR INT FLRG
MOVB  9%2,R.EOMK :MOVE IN EOM MARKER
A.INC: INC %2 s MOV BYTE POINTER
A.TOUT: CMPB  9%2,R.EOMK : COMPARE FOR EOM
BNE .44 :BRANCH IF NOT END OF MESSAGE
RTS 4 :RETURN IF EOM
CMPB  3%2,8'd ' CHECK FOR CR,LF REQUEST
BNE 410 :BRANCH IF Not
JSR %7, CRLF :0UTPUT CRRRIAGE RETURN, LINEFEED
BR A, INC :NEXT CHARACTER
égla arssa WAIT FOR TTY
MOVB  (2)+,3TDBR :OUTPUT NEXT CHARACTER
BR R. 7007 : CONTINUE
A.EOMk: .BYTE O
MSG1:  .ASCII ;/3AN EXTERNAL TRIGGER SIGNAL OCCURREDJ/;
MSG2:  .RSCII ;/@BIT 2 SET CAUSES AN INTERRUPT AT LEVEL /;
MSGY:  .ASCII ;/dCH/;
MSGS:  .ASCII :/ WRS /;
MSGe:  .RSCII ;7, IS /;
MSG7:  .ASCII ;/QQCHANNEL  INITIAL VALUE  NEW VALUE/;




-HRIN,
C<RDBB.P

3

2431

£+E4

r----.—-—-—m--‘-

HRCYII (v}

14358

014312
014220
C14326
OlN334
014342
014350
Q1435¢E
014364
014366

014733

8; lq

23-MAR-TH

020127
é’sus
047111
020101
044524
046117
052040
020105
040511
047101

Q44leM
gsalll
052116
020047
042513
Q47523

Q44500
040440
0s210!
047526
O%4eSiM
O44le4
0selll
044103
02751M
C42100
p82See
020114
QM7080
047111
ON4527

046500
020113

Q4454S
C20040

Cc00el

040526

052520
047520
Q42526
Q40524
020117
047111
020114
042516

47105
023440
Q47lll
047117
041449
042514

050116
Q47040
053111
052114
052040
020105
040511
047101

043111
052116
040507
0s2117
Q40505
Q44124
ON7440

O41123
046040

020040
0434940
020040
020064
031116
047111

051501
020040

0S4101
020040

020116
020040

027461

MSL8:

MSaS:

MSGI0:

MSGl1l:

MSGle:
MSG13:
MSGIY:

MSG1S:

MSGl6:

MSGL7:

M5620:

10:53 FR3E 45

-R5CI1I

.RSCII

.HSCI1

.RSCII

.ASCII
.ASCII
.RSCII

.RSCII

.ASC11

.RSCII

.RSCII

GO4

:/@INPUT R POSITIVE VOLTRGE TO THE INITIAL CHANMEL/;

; /GTHEN HIT 'CONTINUE' ON THE CONSOLE/;

; /8INPUT R NEGRTIVE VOLTAGLE TO THE INITIAL CHANNEL/;

: /9J0IFFERENTIAL GRIN NOT LINEAR WITHIN + OR -/;

;71 LSB¥/;
;Rl/72 LSB4R;
s/ GRINE GRINY GAINZ GRIN1J/;

; /MEASURED /;
s 7dMRX 0K /3
;7dMIN OK /3

;A1 1/4 LSBdR;
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0Si€i4 (QNO102

END

HOM
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LIRIN.  MARCYLL 27(732) 23-MRR-76 10:53 PAGE 48

DIR0BB.PLL CRCSS REFERENCE TRLE -- USER SYMBOLS

RDCS 0CCe02 6804 693

RICSR =.000001 6388 b33 64 214 Tol# 7ee 727% 7c8 740% 742 745 749 758+
759 I rbe 7THqx T 777% 781 768# 789% 793 8C0# e0s gles

i B BBt B BL B BE B B¢ Bh B & 5
» 9C0# 90i 903 904 927 Sl4# 915 918% 219 522 929 930 331
' 934 e L Q4o 43 44 947 954 955+ 9c6 G58# 959 Seb* 9714

972¢ 973 979  9gB¥  99l#  997% 1000  1008* 1009 1011 10I5  1040% 1042
1049%  104be 1048%  10S0% 1060 :0el# 1062 1066+ 1071% 1073 1080% 1031 1086
10ge* 1092¢ 1137% 1139% 1194 1INS# 1146  1I1S1* 1[53*+ 1158¢ 1172% 1177%¢ 1178%
1179 1is6 1194 1139 [210% 1211 1233 1234 1235  1253% 1254% 1255  1279#
1279« 1280  leB4* 1285  1289¢ 1990  1294* 1235 1379 1375 1378 1385+  1350#
1391+ 1392  I40o» 142« 1490¢ 1491  1603¢ 1608% 1609 1623« 1630  1b6D#  1GE3s
(b4 1e68# 1e6Q 1672  1eB2 1883 1688 1695 1700 1720 1721 1724  172ks
. 1732¢ 1733 1749% 1750% 175] 1754 1758 1757  [790% 1792% 1793  18Bl*  1982%

1889+ 1885 190{# 1902  1997» 1950 1954 1965w 2058 059 2104 2105

ATISRE 022606 6928  BG4*  H95*  BOI* 1883+ 1899% 1949  196]*

ACJBR 323604 Efle 720 725 2 74p 75?7 768 f76 782 799 813 825 g3 852
B6S 888 8939 913 917 98 40 953 965 930 1053 1078 1137
1139 1143 1172 1125 181 1198 1213 1218 1232 1237 1282 1257 1277
1282 1287 129 1297 1384 1481 1433  1E52  [SB5  1eD4  lell 1632 1653
1667 1671 1687 1723 1748 1783 1761 1789 1795 {904 1946 1957 2057

_ 206l 2103 2107

FCINT 290610 EB3s 696

AL OWM 013046 2087 2199

AC.OW8 01350 2le2 22008

av 013030 2042 20k 2108 2150 2179 2192w

AVGHO  OD4ERN 1276 1301s

&.E0% 914073 2360 2362 23738

a.INC_ DINC2% 236is 2368

&.TouT  G14330 23628 372

SIN 00077 53 70M# )

BE.L  0C.ud0 1410 15638 1925  2.35

B.AVG  CTB17Y 1521 15248

B.L00P 006142 18138 1823

CHCNT 013032 edvbe  2132¢ 2133 2193s

THOJT 011926 1348+  [949  [GRDe  [3B1  1969s

e 0133lk 2227  224iw

r4s  OOSODM 1299 13168

(M40 OJE160 13548

CoNRV_ COE130 1363 1307 1312 1316 1510 1778 1858 2052  2lC2

CNCNT 211216 1880+ 1889 1891  [336e  1334s

CONVRT 026010 1301 1308 1310 i3 lv@ls a7ze 1gs7 208t 2u0l

COUNT  OC612 6848  P4p% 74ce P70 27ls 778¢ 779 730 79l g0 BO3*  B1S%  Blew
828¢ 829  B4le  B4ce  gS4¢  BSSe 1209+ 1217« 123ls  124l% 1251 1263% 1489
1496¢  1E81¢  16BSE 1639+  |70Se

COUNTR 011220 1868% 1922e 19358

CRLF 1137 1139 1172 1Sids  1S81 1857 1710 1771 2015 2231 2335 2387

K 036276 1283  i28B 1293 1238 133 1S52s

GSCNTL 00657 1621 16238

DSCNT2 00661 1624 16268

CSOLAY  0DE42H 663 15948

CEPLY  QOBHEM 1600 16038 1617 16M3

ESJAL 013044 2056# 2076+ 2099 2llbe Plbb 2183 21988

ERFLGL  007+24 I€32¢ J6SB+ 17C3e¢ 1708 1712e 1729 [73ls  1736#
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‘ LIRIN. MRIYLL 27473
RJSS REFERENCE TRBLE --

' DIRDBB. P11

}

ENCNT
| EXCNTI
t EXCNT2
| EXINT3
I EXCNTY
|

F.Y.3
FSHIm
FTRBLE
FULLCK
F.oo
oHIN]
GRING
ok LN
e~ IN8
aoNT
MS6
SRIN]
Hor. N2
Hak o Ny
{3 N =

JCIUNTY
INITCH

'h-FLG

0C7TSee
007ceb
00Tero
0C730M
0CT3H
007S00
007450
007454
007366
007210
007854
007318
007428
007eS0
00707y
007110
00bble
00”SaH
007632
007S76
007540
0DEBYM
CCeE?N
JDE374
QOLEz2
0JsTe0
DJE"62
00576
818,30 °1
DOS746
0OSYvY2

202
03E778
cIs7re

104802

c13e42
Cilbed

5108

INTVE 22000364

1TAB.E

LiounY

LGRIN!
LGATH
LGRINY
CRCTB
LOOF]
LoCE2
. uP3L

J10M1N
011410

2004

0e000
POS?774
0ll222
0062S2
00BJ+4
204362

17638

1338+

14908
14898
12348

P 9t Pt s P P P be
ol F Bl [ aE Rl ¥ S RIS EF RN 1) o

oo

oo
~NWwoh £
L4 - &

8(;)*-(0 L0000~
-C(DUN\)U‘\:JD
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.-.—’—H.—-.—.—-H.—.H.—.—..—-.—..—.—..—.—.’-.—.—..—....’-—.—-
-
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USEP STMBOLS

1699

1635
1786

1362
1358
1354
1318

1359
1447
1444
1441
724
881
1046
1377
ele?
127¢2%
7064

1137#
Se8#
10468
:154
1943+
1€76
19’08
{461
1438
14ES
1870

1704

1707

16448

1433
1430
1427
13¢7

1363

744

906
1050
1483

1383+
&aaq

116¢

JE0e
¢

[ 4V Ll o
D*o—

— g UWnN 3
o2

1719

14668
14674
14E8s
1332

1365

DD )
~4 umauun

94)'-' roun

wo N
0L £0 DOODr=»-
» W L

—s s [— [y, [T
>—

~3

AT &

L

1730

1777

1339
14148

1737

1779

1345

775
946
1137
1691

23l7s
1846#

1172%
987+
107ce

1184+

14e4

1438

795
975
1169
1702

1947

1006+
1C84+#
1387#

1452

807
934
1172

1728

1948

1007
1094#
1388+

14698

=IO
Ue— L )
(Vale ol @ i o

= o pa

20!l

1040%
1139#
1398#
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JMAIN.  MACYLL 2007320 23-MAR-TH  10:53 PAGE S0
O=RDBB. P11 CROSS REFERENCE TRSLE -- USEP SYMBOL
LOOP39 DOYYSH 12548 1284
LSBFLG 008006 19770
| LTBOON 011364 1959 19638
CTBSRV 011330 1343  1954s
L.CNT 006524 1577% 1678  1582% 1584s 1658  I71le 17724
N$GA 130; axqg 20}
M3GR 130 21y I; 22048
M5GC 0131 2152 2068
MSGD  D13113 2156 22088
MSGE  01312€ 20 2185  22:08
MEGF 313135 2164 2212w
M5GG 13147 2172 22148
MSGH 013170 218l  2217e
MSGI 013214 2093 228 221w
| M5G1  DIN0?] 853  2375s
+ MSG10 014433 1246 cHl?7s
MSS11  DI4S16 1416 24268
M5G12 014574 24348
M5Gi3 014604 24368
M5G14  D14616 1420 24398
MSGIS 014665 1422 244y
M5G16 014701 1436 244Bs
M5G17 014716 1450 24518
MSG2 014140 1137 1139 1172 23228
M5520 014733 1418 24Bus
M5G4  Dl4212 1930 23898
M5GS 014217 1997 23908
M5GE  0l4226 2001  23%2s
M5G7 014235 2008 23%4s
MSGE 014304 1225 24018
MG  DI4366 1257 1248 24108
NINT 004144 1182 11908
NOP = 000240 b34s
NTRBLE 011014 1869 1871 1920 1931w |
NUMZH  0COB2Y 6898  708# 1B48% JB49  1B8S1* 1855  iBYY 1912 1939  194ls 1942 2014  2041#
2943 20945 2133
CTRBLE 010614 1866 1874  I9'8 1929
LY 013942 20S5% 2073+ 2081% 2083+ 2087 2038+ 2114 2122 2162 2187 21978
GIER 012936 2053 20eS¢ 2078 208  2i54 21958
PC =.030007 B44e
PRFLG  0!25€0 2265% 2272+ 2289 2290 22395  2301s
PRINT 013222 6ED 22258
PRINTY 012524 2086 2091 21408
PRINTE 012704 2121  2l2d  21e9s
PROC 000630 6918
PROCT 013372 1425 1428 1431 IN34 1439 1442 445 448 1463 1456 1459 1462 1780
2000 2004 2018 2022 2026 2234 2238 2256 226ls 2340
PRSFLG 013556 22548  22bla 2273 22808 23008
FESHRT 012332 1137 1133 1172 1714 936 2096 2131 2147 2151 2155 2159 2163 2167
2176 2180 2184 2188 2548
PSR = 1727776 6338  699¢  726%  967¢ 969 970+  97%%  986% 987 989% 993 1005+ 1007
1040¢ 1042# 1044% 1046 1048% 10SCe 10S8% 1065 1077+ 1084 1085+ 1083« 1137w
1139+ 1l42¢ {J49  1150# 1iS4s 1l72% 1183+ 11849 118G+ 118Ss 1386% 1388 1389
139S¢  1399% J40l® 1994¢ 1995  135ie 1967s 23]
P.CK _ D13+:6 22738 2299
£.5onT 013470 2276 ZcBls
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Foe = e ———— o e

MRCY1l 271732)

C<RO0BB.PIL

F.WAIT
RELOOP
REPTST
RESTRY
RESULY
RE TRNX
RE TURN

RO =’

Rz

0
G)
1)

m
-~
~

NN ULN

> 40—40-a0—00 ¢

013482
C0426b
004244
000732

.000C00

".2JCC02

*.0J0CC3

23-MAR-76 10:53 PAGE Sl

CROSS REFERENCE TRBLE -- USER SYMBOLS

2274
12148
1201
661
clbl#

e |
1218

1203

7108
206bo*
1806#%
JNE3%
12]13#%
1904+

7c8%
1422%
1458+%
1990#%
c078»
c158#%
cl87#
1318%
1331

1344

1497

1627 4%

2278

1208
1411
2063
1807+
1S69%
1214
1306

729%
1424
146
1992

elld

1207

067
1811
1810%
1596#
1909

730
1427 %
1555+
1993#
2093%
2lbes
2336
1320+
1333#

755
1076

2310+

1206#
1619¢
210
1775
1656

2i.ibe

766
1137

2ll4e

1210
1622#
€l30
179]
1747

LO4

78S
1139

23i8s

1273s
1625+
2137%
1845
1770

2l10B*

23194
163b%
1920

1246#
1436%
1877

1997#%
2130#
cl7es
2347#
1323%
1336#%
1349%
1S15#
1641

2348
1876#*

797
963
1141

1274+
1629
2145

1804

809
117¢

1279
1792
elry

1843

elle

NEO— LN O
L R B »

(Dl,l.‘l U e—o—=~3) wo

ropap—s  FUIUNDr< et )
Wy

Wity - r—OoONLnn O

wn
[ o
>

e
— O
~30OMn
nwn

1 304¢
1846

2036

2.94s

1853+
cJ10#

836
1040
1197

1308#
1860

4O#

848
1042
1222

13C9»
2047 %

oo o
=

4#
o

W —=—o3ELr O
OUN—-OUN~— @

n

B#

s FUMNVUNUS—= e -

862
1044

1245

1313»
2048+

1046
12

1490
20493+
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SRIN, MACYLL 2717320 23-MRR-TH  (0:53 FRGE Sz

CorDBB.P1I CROES REFERENCE TRBLE =-- USER SYMBOLS
SICNTI Qlew? 2123 el3ce
SICNTY 012140 c07e 207Ss
ICNTS 012402 alis 2li7e
ICNTE 0leluM cJeb 2070 2074 2CTes
ICNT7? Q12240 20930 c092s
ICNT8 Ql2N46 2l2s clers
IGMAR] 01167 678 203Ss
IGMRe D117y 2044 20468  2.26
1GMA3 011786 2048s 2138
138  Dleese 2Ces 2978
ILCOP D120<0 2Cs7e 2077
LIFL 0l231e 21038 2.18
F =.0C000¢6 E43r  !0YC 1042 104y 1046 1048 1080 1070 1093 1137 1139 1161 1172
1191 1966 1967 2339
SPRTE D3kele 14¢6 1429 1432 1435 18440 1943 1446 1449 1454 1487 1460 18338 1837
1718 00 c0ey e}
I - U TR T 5 um
1679 1773 18086 1848 185 1842 1893 1918 IS;H 1399 583 5891 5884
ona 2nes 2:198 2led 210 cles 2223 easl 2304 2306 23;3 sag
STRcK 000600 £58 £6C bbe bb% Y1) (13 670 b72 Ya 6798 03
“CRE 00S770 égas: 130b% 131l% 131S+ 4708 1S5l2¢ 1SIS#  S24#  (SgSa  |Sgh#  [777¢  |BSh® |8S9s
SUM] J0E!116 1484+ 1488 18028 1810
SUM2 gdslal J48S%  ]S03s
SUM3 00&.ic2 1486%  ]E04s
c M4 gJelzv 14872 1497 1558 1820
TCSR 000614 _gggu 711 1371 1833 1843 1548 1583 1781 23S ees?7 2277 2348 2359
c
TCBR 0.0.0 31 6868  1S3S#  |S4Se  [S<Be  ISESe 17B3# 2237¢ 2259% 279 2371¢
TESTX 007662 Y4 18J4s
TESTO 754 69 188 156§
€71 1030 -358 2319
TESTIO 1474 8S8 Becs
TESTI1 O001Si6 8728
TEST1e O0lS42 88Ss
TEST13 001570 897s
ESTIN 001655 9]0
TESTIS Q02! 9258
YES?I? 021706 9278
TEST17? OC1734 3538
TESTI8 201764 9¢2s
TESTIS Ed 3838
TEST2  0C.072 75Cs
YESTe0 002162 1003s
TEST2]l D240 1040
TES'SS 002332 10«2
TESY e 10uNe
TESTe4 0225.6 10468
TESTZE (L2610 10«Es
YESTes 002702 10508
YES1Z? 00277 10678
TEST2E (0C3080 1768
TESTe9 QC3le2 11378
vEST3  OClled Tbbe
TEST:D 20334k 1137 11398

- -



HRIN,

C<ROBB.

TEST

TESTgé
TEST36
TEST3?

3
“ESTM
TESTHO

MRCYLL &
P11l

£3532
8032;2
004CSE
0oM162
8 4206

4414
001202
0Qu4S1e
0S240
0527

Pt et Pt Pett Pt Pt § —0 Pt Pt Pmn
OOW L £ LWk L
— 00000V ~NINL

— Lo O(N— V)

alele o nlalaleala'wa/e/ale/élable olale

Pe ot o0t s Pt bon P e [ )
k,)(.’lt)('_‘)'-‘ 8(30 Qr= 3
LI NWOWV £

—= (M NHD— VL uau-w%
OOOLANOMNNIN LNVOONVOJT OO0 L

T1032)  23-MAR-TE

10:53 FRGE S3

CQOSS REFERENCE TRBLE -- USER 3YMB2.S

113
{182
117¢
ilg?:
1538
~8Cs
1eeM
13678
13818
7978
80Ss
8228
S3bs

TNV teteb
WG r— LD
aVIgNIgT S Iialepdoplan)
O NDODW—O Lo

788
9968
1092s
1397

1398

11E7

14C2

13158
1877¢
1914

14034

172

cae
2186
2351s

c083

1893+

1226
2009
23558

2158

1894

1228 1247
2094 ele

21568

191.¢  191¢

- —————— . A ——

— e i e - ————

19338

1995

c0lus

2028+

-]
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AIN. MAOYID 20,0330 23-MAR-T&  10:53 PAGE SM

| 0SR0BB.PI1 - CROZS REFERENCE TASLE -- USER SYMBALS

|3 CIIve 1977 1980 1982 1987w

| WPLCXP 011602 018 2039

| WPRINT 011596 191%  53%as

WSTART 313304 1653

| N0® BOTTR 612 1g128

T e DuRer £4%s G498 BS2e ST 4 712 715 723 731 T3 78 750 76C
%3 02 o4 B¢ 3 79 799 g% e 617 g9 B3 B33
843 B4 o5 - 98§ B8 e 891 e+ 902 995 98 9l 98D

' @3 932 9% 945 9uy 97 90 S 97 938 1001 1013 1616
1540 1042 108 04 1048 1980 1063 10e@ 1082 1091 1137 113§ 1147

| 172 115 1lg9 igl2 1215 123 1238 126 1260 1281 1286 1231 138

| 1373 i3% 1379 1393 1993 1998 1634  [Sa4  [S97 (653 1558 QEY  IEE7
{6 1802 1610  1Bi5 1631  leYSe 1BS (670 1673 1732 1786 1734  17E2
I7S6 1756 1782 1764 1880 1873 1878 1300 1903 1816 1383 1928  133s
193s 1993 :958 1983 136 975 1988 2063 @085 2ioe  2ig0 2191 2t
2335 223  Bd92 2382 GigE 2283 2283  2ae4  &345  £353  Sige £30-
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SMAIN, MASYID 20,7320 23-MAR-TB _1C:53 PASE 5§
32A0BB.F11 26525 REFERENCE TABLE 22 PERFAMENT SiMBILS
ey 1325 1335 1337 I348 130 432 I1S18 152 2272 E29S _
aCD 1319 1388 1390 1893 i823 1519 187 1€%® 1807 1853 1935 &3l 2293
AR 1338 1389 1329 1330 133 133 1341 1342 13 I3 1348 I3l I3 1814 ISIS
16 187 1 1geS ) - i
BEQ *] 233 30 13[8 1224 1238 1260 127 !S21 1S58 1621 1624 1e@e 1709 1722
168 1916 1923 1978 1988 2ove 2085 2109 A1l 2113 2l 2i41 2170 2226 227
. 2206 289 23 2527 2333
55” 1882 2229
BI: ka5 90 %9 85 1185 1206 2 1308 1383 1619 1851 193 2013 2029
ana8  z19 2178 &y
318 B3] 1885 2359
Bif 6 987 9%k 993 1005 1040 Q42 1044  ICYe 1048 1050 0S8 1077 1089 1137
1138 14 ii7e 183 1188 1202 1204  lerd  1ded  leBd 1304 1309 1313 138 leee
_ 1626 ifed 1344 Sg49 2097 2298
. 8138 812 853 1682 732 1882 1980
ELT 755 1022 l23r 1259 1e7S 414 )s2 1557  1e0S 1620 1623 1675 1677 172l 1773
. p igs3 ig2  leve 18IS 1ed ey 208 2119 2.7 2169 2286 2304 2306 2223 232k
BNI 729 763 T4 @0k 833 84S  Ee9 880 894 905 932 945 1137 1139 1163
ji7g 4EE 137 1383 131 1363 135 158C 1689 176 1850 1892 1940 1980 2088
BNE 58 772 780 792  BON 817 630 843 856 1218 1242 1284 141§ 1496 1498
1253 1600 1606 1639  lew2 1676 1678 170B 4774 i85S4 i873 1%l 1977 20eM 2068
3077 2ilf 256 ecB3 2305 2307 2329 233 236
BP. 712 743 7] ™4 7R Bl19 @58 B8l B9l 902 908 816 920 923 935
o€ 957 980 974 1001 1016 1040 1042 1044 1046 1048 1050 1083 1082 1137
1139 1197 1167 1l72 1180 lalg 1236 1286 le8l e 123l 123 1372 1376 17
: f4s2 €34 1837 1544 1647  1SB4 1667 1610 1615  iB3l  16eS 1670  ib73 1684
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