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IDENTIFICATION

PRODUCT CODE:  MAINDEC-11-DZRDE-B
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RESTRACT

WITH T5E aD31-D CONVERVER. 11 TEST Ao LOKIC FUNCTIONS Of

THE CONVERTER, WITH pno«xsxﬁns FOR TESTING DRIFT, CALIBRATION,
DIFFERENTIAL LINEARITY, AND REPEATABILITY RS WELL.

REQUIREMENTS
EQUIPMENT

Bl g

CALIBRATED OC VOLTAGE SOURCE

STORAGE

THE ROUTINE USES MEMORY 0 TO 16520

LORDING PROCEDURE

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED.
STARTING PROCEDURE

CONTROL SWITCH SETTINGS

BRSIC SWITCH REGISTER SETTINGS ARE:

SWiS=1 OR UP---HALT ON ERROR

SWi4=] OR UP---SCOPE LOOP

SWi3=1 OR UP---INHIBIT PRINT OUT

Skil=1 OR UP--°§NHIBI SUB-PROGRAM ITERATION
SWi0=1 OR UP---INHIBIT AVERRGING

SW09=1 OR UP---INHIBIT + OR - 1 LSB TESTING

Si0B=1 OR UP---TEST SIGN OPTION
STARTING ADDRESSES

200 = NORMAL (WORST CASE) TESTING
2l0 = RESTART ADDRESS FOR NORMAL

TESTING
c20 = DISPLARY CONVERSION LOOP (IF CPU IS AN 11/CS
SR 250 “5;" SHIO SET INSTERD)
230 = EXTE

eI, i Lo

e70 = HULTIPL CHRNNE AND REPEATABILITY TEST (WRS-IS TEST)
300 z REPEQTRBIL!TY TEST (3 SIGMA SPECIFICATION TEST)

PROGRAM AND-/OR OPERATOR ACTION i

3

HRINDEC-ll-DZﬂDB-B
PAGE 3
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LURD PROGRAM INTC MEMORY.
SET Sgégag REGISTER TO STARTING RDODRESS.

LOAD sS.
EEEC:“§¥SSES (SEE 4.1 AND 5.1) ALL DOWN FOR WORST CASE.
rue“ﬁnocann MILL LOOP BND BELL WILL RING ONCE

PER PASS OF THE PRCGR

ACHINTRCN OF THO PAGCEE’ SHOULD ALWAYS BE RUN.

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

.1.1 AT SR 200 (NORMAL INSTRUCTION TEST)...

ALL SWITCHES DOWN WILL EXECUTE ALL PORTIONS OF THE

BRSIC TEST WHICH DO NOT REOUIRE OPERATOR INTERVENTION.

A PRINTOUT WILL OCCUR ON ERRORS, AND THE BELL WILL RING AT

THE COMPLETION OF EACH PRSS. A1 THE START THE TEST, THE

PROGRAM HALTS THREE TIMES:
IST HALT - LORD INITIAL CHANNEL NUMBER (SWO - SWS)
¢ND HALT - LORD NUMBER OF CHANNELS TO BE TESTED (SWO - SW&)
3RD HALT = SET SR OPTIONS (SEE 4.1)

ALL SWITCHES DOWN AT ALL HALTS IS TAKEN RS WORST CASE TESTING
ON CHANNEL ZERO.

€.1.2 AT SA 210 (NORMAL INSTRUCTION TEST RESTART RDDRESS)..
INSTERD OF USING INITIAL HﬂLTS THIS SA USES THE INFORMATICN
FROM THE PREVIOUS START AT 200. SWITCH OPTIONS MAY BE SET AS
DESIRED BEFORE STARTING.

S.1.3 AT SA 220 (DISPLAY CONVERSION LOOP)..

MUX CHANNEL ON WHICH YOU WISH TO CONVERT

“Ef;'éwcgﬁszge&m%ﬁ T0 GO AT MAX RATE FOR &Y

CONVER IONS AND THEN DISPLAY THE RESULTS, ONE AT A
40 MS EACH.

RBOUT
SW1S=! CRU S HALT AFTER EACH CONVERSION WITH THE
RESULT DISPLAYED IN THE DATR LIGHTS

THIS ROUTINE WILL NOT RUN ON R PDP-11/0S. USE SR 250 WITH
SWI0 SET TO GET CONVERSION PRINTOUT INSTERD.
ESéEDEC-II-DZRDB-B

ur N on
[

NOTE:

S.1.4 AT SA 230 (EXTERNAL CONVERSION LOOP)...

SWS=1 CAU S IT NOT TO SET EXTERNAL ENRBLE TO MRKE
CERTRIN NO CONVERSICN OCCURS

SWb=1 CRUSES IT TO CONTINUOUSLY RUN INTERNAL
CONVERSIONS WITH EXTERNAL ENABLE SET, AND TO
PRINT OUT WHEN ERROR SETS
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SWi0=1 INHIBITS AVERRGING
S.1.7 AT SR 260 (SINGLE TEST LOOP)...

1ST HALT - LOAD STARTING ADDRESS OF DESIRED TEST
eND HALT - LORD SR OPTIONS (BIT 11 MUST = O, HOWEVER!

AT SA 270 (WRS-IS TEST)..
SWS=1 CﬂUSES SGCOHPﬂﬂlsgNS ON EACH CHANNEL BEFORE

HANNE

S A COMPARISON OF INITIAL TRBLE AND NEW
TABLE TO BE PRINTED OUT

SW7=1 CAUSES WRS-IS COHPRRISION OF INITIAL TABLE AND
NEW TRBLE, INSTERD OF OLD TRBLE AND NEW TRBLE

IST HALT - LORD INITIAL CHANNEL (BITS 0S-00) AND

GRIN (BITS 07-06)
eND HALT - LORD NUMBER OF CHAMNELS TO BE TESTED
3RD HALT - SET SR OPTIONS

THE BELL RINGS ONCE AFTER EVERY 4096 PARSSES.
S.1.9 AT SA 30C (REPEATABILITY TEST)
I1ST HALT - LORD INITIAL CHANNEL (Sk 0S-
eND HALT - LORD N?HBER OF CHANNELS TO
gﬂ9=l CRUSES PR T OF EACH DISTRIBU
=] CRUSES PRINTOUT OF ONLY THOSE DI

| DZROBA.P11

| 150 SW7=1 PREVENTS IT FROM CLERRING DONE AFTER EACH

z 181 CONVERSION, TO ALLOW CHECWING THE ERROR FUNCTION
| §§§ THESE SWITCHES ARE MUTUALLY EXCLUSIVE AND ARE SCANNED IN ORDER.
| iS58 §.1.5 AT SA 240 (FAST EXTERNAL CONVERSION LOOP)...

| i?? SWITCHES 13,14 AND 1S5 FUNCTION AS IN 4.1 RBOVE.

§ 12 S$.1.6 AT SA 250 (CONVERSION PRINT LOOP)...

5 SHO-SUS SET MUX CHANNEL ON WMICH YOU WISH TO CONVERT

. Is2 SWe-SW7 SET DESIRED GAIN

30 QO O T
(] VI L“".ng \Js:m L)
i
(1]
[
o

SRR
ER:
ahag

00)

BE TESTED

TION

STRIBUTIONS WHICH FRIL
MRINDEC-11-DZRDS-B
PRGE S

5.2 SUBROUTINE ABSTRACTS

S.2.! BEGIN SA 200

S.2.2 RESTART 210

R SRR LN 2ATBIFRECRCB ol

0
O

200 §.2.3 SCOPE

gﬂ; ......

:82 THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE

30, INSTRUCTION SECTION. IT RECCRDS THE STARTING RDDRESS OF ERCH
e0s SUB-TEST RS IT IS BEING ENTERED. IF R SCCPE LOOP IS REQUESTED,

e — - —— - — — — -
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s.2.4

§.2.5

S.2.6

$.2.7

S.2.8

IM WILL JUMP TO THE START OF THE SUBTEST THAT THE SCOPE LOOP

IS REQUESTED FOR. [IF SCOPE LOOP IS NOT REQUESTED, THER L
g 2548 TTERRTI0NS (N PGAT sCBTES! oEFORE. ToE et SLBTEST -
S ENTERED. SWITCH 1! ON R 1 INMIBITS ITERATION OF SUBTESTS.

HLT

THIS SUBROUTINE PRINTS OUT THE LOCATION COUNTER AT THE T!
FRILURE, AND THE CONTENTS OF THE PROCESSOR STATUS REGISTE
EE;EPEUQTTESE LOCATION COUNTER WILL BE THE RDDRESS OF THE

ME OF
R.

MRINDEC-11-DZAR0B-B
PAGE & .

TRAPCATCHER

THIS IS A SERIES OF INSTRUCTIONS STARTING AT LOCATION O
DESIGNED TO _DETECT AND ISOLATE UNEXPECTED TRAPS AND
%E;52$UPTS TO THE. TRAP AND INTERRUPT VECTOR RREA OF

ERCH VECTOR ENTRANCE ADDRESS IS LOADED WITH THE ADDRESS OF THE
NEXT LOCATION, THE NEXT LOCATION IS LOADED WITH A HALT_(00000Q0).
THUS AN ILLEGAL TRAP OR INTERRUPT WILL CAUSE A HALT AT THE TRAP
LOCATION PLUS TLO.

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

OF THE CURRENT STACK ADDRESS IS THE VALUE OF THE LOCATION COUNTER
WHEN THE TRAP OR INTERRUPT JCCURRED.

CONVERSION AVERRGING

THIS IS DONE WITH 2 SUBROUTINES, CONARV ANP CONVRT, WHICH
TOGETHER AVERAGE 128 CONVERSIONS. SW10=. INMIBITS
CALLING THESE SUBROUTINES.

DSPLAY (DISPLAY CONVERSION)

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

NOTE THAT THIS ROUTINE WILL NOT RUN ON A POP 11/0S5. SR 250 (WITH
SW10 SET) SHOULD BE USED TO GET CONVERSION PRINTOUT INSTERD.

EXTEST (EXTERNAL CONVERSION TEST)

THIS ROUTINE COUNTS EXTERNAL CONVERSIONS AND PRINTS OUT ARFTER
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s.2.9

8.2.10

5.2.11

s.e.l2

EVERY TENTH CONVERSION. IT ALSO ALLOWS CHECKING FOR VARIOUS
ERROR CASES INVOLVING EXTERNAL CONVERSIONS.
HAINDEC-11-D2F02-3
c

EXFRST (FAST EXTERNAL CONVERSION TEST)

THIS ROUTINE ENRBLES EXTERNAL CONVERSIONS AND CHECYS THE ERROR
BIT QFTER ERCH. AN ERROR WILL OCCUR WHEN THE EXTERNAL CONVERSION
SIGNAL IS OCCURRING FRASTER THAN THE MAXIMUM USABLE RATE O ,
CONVERSION, AND ALLOWS CHECKING THE MAXIMUM POSSIELE THROUGHPUT.

FLY (CONVERSION PRINT LOOP)

THIS ROUTINE CONTINUOUSLY PRINTS THE RESULTS OF CONVERSIONS AT
THE GRIN AND CHANNEL SET IN THE SWITCHES. THE AVERAGE OF 128
CONVERSIONS IS PRINTED UNLESS SW10 IS SET, IN WHICH CRSE THE
RESULTS OF SINGLE CONVERSIONS ARE PRINTED.

TESTX (SINGLE TEST LOOP)

THI ROUT QWS R SINGLE S T RUN CONTINUOUSLY FOR
COE LOO PURPOSES." WHILE-R-SCOPE LOOP Su1TCH OPTION EXISTS,

IT REQUIRES THAT YOQU RRE HITHIN THE TEST IN WHICH YOU WISH TO'LOOP.
IN SOME CRSES_(SUCH RS WITH INTERMITTENT FAILURES) THAT'S NOT
ERSY_TO DO. THIS SUBROUTINE ALLOWS YOU TO_LORD THE ADDRESS OF
?gYT;E§TT£g$H TESTO THRU TESTHO AT THE HALT AND THEN GO DIRECTLY

WAS-IS (MULTIPLEXER STARTUS, SELECTION, AND REPERTABILITY TEST)

THIS ROUTINE STORES AN

THE INITIAL ITABLE). THIS INITIAL VRLUE
VERAGE ONVERSIONS OR THE RESULT OF A

0._THEN A SINGLE CONVER%%ON IS

D
Ze
._‘

R% CONVERSION VALUE FOR ERCH
C

ﬂOlﬂﬂgﬁﬂmH
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Y MUST RGREE EXRCTLY)
YYYYYY

nao

THE PROC PEATED.
1S SET, 8 COMPARISONS ARE moe ou EACH crmn. aerons
rg n-%‘to% NG CWL R SW6 IS SE
m¥?on 1 nen.é AND NTABLE xs anrso ouT, wuch nuous

T CHECKED. IF SW?7 IS D WITH
NSTERD OF OTABLE. Hé BEEL IS RUNG RFTERHP Y 4036
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§.2.13 SIGMAL (REPERTABILITY SPECIFICQTION TEST)

THIS RQUTINE TESTS REPERTABILITY TC SPECIFICATIONS ON THE CHANNELS
PESIRED AT GRINS OF 4 AND 8. TEN THOUSAND CONVERSIONS ARE

TAKEN AT_EACH GRIN., THE SPECIFICATIONS HAVE BEEN INTERPRETED

TO _MEAN THAT 35 CONVERSIONS OUT OF THE TEN THOUSAND MAY BE

CUTSIDE OF 2 STATES AT A GAIN OF 4, AND THAT 35 CONVERSIONS

JUT OF TEN THOUSAND MAY BE OUTSIDE'OF 3 STATES AT A GAIN OF B.

AT A GAIN OF 4, THE FIRST 128 CONVERSIONS ARE AVERAGED. THEN
TEN THOUSAND CONVERSIONS ARE MADE, AND EACH 1S COMPARED TO THE
GUERAGE. " IF IT IS EQUAL TO THE 6¥ AVERAGE E"sgu%' IS xnngz%meop
is ONE G u"&k ?um THE nvsmc: "bvzn" IS 1 nér:ng %
FARTHER FROM THE AVERAGE THAN ONE COUNT, ~oUT"™ xs mcnm:msn m
HEENDOFT TEN THOUSAND CONVERSIONS, A CHECK 1S MADE T

TERMINE THE 2 ALLOWED STATES (EITHER EQUAL AND vsn OR
R). THE TOTAL FOR THE OTHER STATE (EITHER OVER
HEN RDDED TO THE Locgnon 'our;nsxr %s TOTAL (OUT)

m

1

NON-ALLOWED STATE.
RT A GRIN OF 8, THE FIRST 128
THOUSAND ONS E
IF {T IS HITHIN PLUS

IN
MORE THAN 35 WERE OUTSIDE OF THE 3_
T TRIBUTION PRINTED OUT WITH
SWE OR SW7 SIMPL IMBER WERE WITHIN THE 3 STATES
AND THE NUMBER OUTSIDE OF 3 STATES.

MRINDEC-11-DZRDE-B
PRGE 9

.3 PROGRAM AND/OR OPERATOR RCTION

5.3.1 LORDING AND STARTING AT 200 WITH ALL SWITCHES DOWN IS WORST
CASE TESTING., 1IF AN ERROR IS DETECTED HERE, THERE WILL
BE A PRINT ou WHEN AN ERROR IS DETECTED nﬂo IT IS Nt-:csssnnv
TO SCOPE ON IT, PLACE SWIS UP TO HALT ON ERROR, THEN SWI4 UP
10 LOOP ON Ennbn THEN SW13 UP TO DELETE anmburs

5.3.2 TO GO DIRECTLY TO R SINGLE SUBTEST AND RUN IT CONTINUOUSLY
uss SR 260. INPUT nz STARTING ADDRESS OF THE oesmso Test
1.E. THE ADDRESS OF THE CORRESPONDING TESTXX TRG) AT THE
mmm. HALT AND CONTINUE. PUTTING SWITCH 11 UP nesronss
NORMAL PROGRAM FLOW THROUGH ALL THE SUBTESTS.

5.3.3 TO CHECK THE SIGN OPTION, SET SW8=1 DURING THE BRSIC TEST
(SA 200) AND INPUT POSITIVE OR NEGRTIVE VOLTRGES RS DIRECTED.
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$.3.4

.3.5

§.3.6

.1
“B.l.l

6.1.2

TO CALIBRATE THE CONVERTER AND CHECK CHANNELS AND GAIN
DIRECTLY, USE SR 220 (DISPLAY CONVERSION LOOF) WITH A CALIBRATED

B YOS OYR A8 7Ly B Db B oo, L7 o 1

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 HRLT INPUT THE LOWEST CHANNEL NUMBER OF
THOSE YOU NISH 0 TEST IN SW0S-SWOO0, AND THE GRIN SETTING AT
WHICH YOU WISH TO TEST THEH IN SWO7-SWO6. THE _SECOND HALT
LORD IN THE NUHBER OF CHANNELS YOU HISH T0 TEST (ZERO WILL BE
TRAKEN AS ONE). AT THE THIRD HALT, SET IN THE SWITCH REGISTER
OPTIONS RS SIRED IFT CAN BE' TESTED BY RUNNING THE TEST RS
LONG_AS DESIRED (WITH SW13 SET TO INHIBIT PRINTOUTS IF DESIRED)
AND_THEN SETTING SWO6 TO ZERO. THIS CRUSES A COMPARISON OF THE
INITIAL VALUES AND CURRENT VALUES TO BE PRINTED OUT.

TO CHECK NOISE STATISTICALLY USE SA 300 (REPERTRBILITY TEST) WITH A

VOLTAGE ON EACH CHANNEL §t TESTED. AT THE FIRST HALT, SET
rc INITIAL CHA NNEL nunaen o ae TESTED IN SWOS-SWOO0. AT THE
SECOND HALT SET ONSECUTIVE CHANNELS TO BE TESTED

spsgf??cgu?gn FOR m’ﬁzﬁs tm 8? TE CONVERTER. AND REGUIREG.

BY RUNNING WITH AN INPUT
omen mnn enouuo momrmm. uoxée CAN BE CHECKED. BY SETTING
SWe TO ONE, EACH b:smauuon 1S PRINTED OUT. THIS CAN BE USED
AS AN INDICATION OF NOISE IRREGARDLESS OF THE TEST PASSING OR
FRILING. AN EXPLANATION OF THE PRINTOUT IS GIVEN IN S.2.13.

MRINDEC-11-DZRDB-B
PAGE 10

ERRORS
ERROR PRINTOUT
STANDARD PRINTOUT

PRINTOUTS ARE IN A 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.

GAIN LINEARITY

THE LAST SUBTEST IN THE BRSIC INSTRUCTION TEST IS FOR
DIFFERENTIRL LINEARITY. 1 1/4 LSB RCCURA

SIRCE 1T or*iené“»é’a?“wsﬁ%ﬂu T, PRI O

WITHIN + OR - luélﬂ LSB OF
RSLEGL VOLTRGE INP R ﬂNY 0 HER GAIN, THE
HU T ALSO BE WITHIN + 1 174 LSB, AND OF COURSE I LSB HAS
R DIFFERENT VOLTRGE EQUIVRLENT AT EACH GRIN. A ROUTINE IS
USED TO DETERMINE MAXIMUM AND MINIMUM ALLOWRBLE VALUES AT
GRINS OF 4,2, AND 1 GIVEN THE VALUE RERD AT A GRIN OF 8.
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6.1.3

6.2

7.8
7.2.1

7.2.2

7.2.3

7.2.4

IF AN ERROR IS DETECTED, THE MESSAGE "GRIN NOT LINEAR

WITHIN + OR- 1 1/4 LSB"'IS PRINTED OUT. THIS IS FOLLOWED BY A
TABLE WHICH GIVES THE VALUES READ, AND THE MAXIMUM AND MINIMUM
ALLOWABLE VALUES AT EACH GRIN.

CH XX WRS YYYYYY, 1S 222222

THIS ERROR MESSAGE IS PRINTED OUT BY THE MULTIPLEXER

STATUS, SELECTION AND REPEATABILITY TEST. 1IT INDICATES

A FRILURE OF 2 CONSECUTIVE conveasxons 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 SW9

IS SET). XX IS THE CHQNNEL NUMBER, YYYYYY IS THE RESULT OF
THE PREVIOUS CONVERSION, AND 222272 1S THE RESULT OF THE CURRENT
CONVERSICN. ~ ALL NUMBERS ARE PRINTEG IN OCTAL.

ERROR RECOVERY

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE

AND CONTINUE. IF THE "HALT ON ERROR™ SWITCH IS SET errxnc
CONTINUE WILL RECOVER. IF THE PROGRAM HANGS UP IN A L

THE ERROR IS LIKELY TO BE A SIGNAL WHICH WAS nzvsn nscsrvto
IF A HALT OCCURS IN THE TRAP AND VECTOR AREA THE PROGRA

MUST BE RESTARTED. IF THE PROGRAM HALTS IN THE MAIN FLOH
CONSULT THE LISTING IF NO MESSAGE IS TYPED OUT.

MRINDEC-11-DZRDE-B
PAGE 11

RESTRICTIONS

STARTING PROCEDURE

NONE

OPERATIONAL RESTRICTIONS

BASIC TEST (SR200)

GSTET OF 1050 BOUR 0 P J0, 18 (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 SA 250
(WITH SW10 SET) TO GET A CONVERSION PRINTOUT INSTERD.

EXTERNAL CONVERSION TEST (SR230)

AN EXTERNAL TRIGGER SIGNAL SHOULD BE SUPPLIED.

FAST EXTERNAL CONVERSION LOOP (SA240)

glgagE?L GENERATOR IS NEEDED TO PROVIDE A RAPID EXTERNAL TRIGGER

- .. ——— - — - R . e — e




LRIN, MRCYLL 27(732)
OZR0BB.PII

486
487
438
489
490
431
432
4393
434
43S
496

— - - - - — - o  —— s — - — . —— - ——

KOl

23-MAR-76 10:53 PAGE 10

7.8.9

7.2.6

MULTIPLEXER TEST (SA270)

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

REPERTABILITY TEST (SR 300)

R _CONSTANT DC VOLTAGE SHOULD BE APPLIED TO EACH CHANNEL BEING
TESTED. TO TEST THE CONVERTER TO SPECIFICATICN, THE INPUT MUST

BE THE CONVERTER GROUND.

e —— —— . ——— S
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8.2

8.3

10.

LO1

MARINDEC-11-0ZR0E-B
PAGE i2

MISCELLANEOUS

EXECUTION TIME

ERCH PASS TARKES ABOUT 30 SECONDS.

TESTING SYSTEMS WITH MORE THAN ONE ADOI-D

BY SUBSTITUTING INTO THE LOCQTIONS RDCS AND RDDBR THE
RDDRE? S OF THE C R_OF A _CONVERTER ASSIGNED A
NON-STANDARD RDDRESS RN SUBSTITUTING ITS INTERRUPT VECTOR
ggg?E§EDI¥BOI?DINT AN ADC1-D MAY BE TESTED AT ANY ADDRESS

SPECIAL NOTES ON EXTERNALLY TRIGGERED CONVERSIONS

IF EXTERNAL CONVERSIONS HAVE BEEN ENRBLED ONE CAN_CHANGE THE
CHANNEL NUMBER WITHOUT STARTING A CONVERSION. THIS LEADS

T0 THE PROBLEM OF A CONVERSION_OCCURRING WHILE YOU ARE
CHANGING THE CHANNEL NUMBER. THE RESULTS OF SUCH A CONVERSION
WILL OF COURSE BE ERRONEOUS, BUT THE ERROR BIT WILL NOT BE

SET. THUS, IT'S A GOOD PRRCTICE TO0 CHANGE CHQNNELS OR GRIN
ONLY WHEN YOU KNOW NO SIGNAL IS COMING IN_(SUCH AS RIGHT

AFTER A CONVERSION HRS SET DONE) OR ELSE TO DISCARD THE FIRST
CONVERSION AFTER YOU CHANGE CHANNEL AND GRIN.

NOTE ALSO THAT WHETHER OR NOT A DATO OR DATOB TO THE HIGH
BYTE CAUSES A CONVERSION DEPENDS ON THE STATE OF EXTERNAL
EEEBBETEEFORE THE DATO 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 THAT TIMING

IN MOST CASES IS ONLY PARTIALLY TESTED. THE SEVERAL MODES OF
OPERATING 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 TO GIVE THE
OPERATOR MAXIMUM FLEXIBILITY IN CALIBRATION, CHECKOUT, AND
FRILURE LOCATION.

LISTING
SEE FOLLOWING PAGES.

U
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g5 :DIAGNOSTIC FOR THE ADOL-D A/D convsnr ER
gg2 copvnxcnr 1970, 1971, 1973, DIGITAL £o¢19nsnr CORP., MAYNARD, MASS. C17SY
ggg : STARTING ADDRESSES ARE:
343 ;200 = NORMAL (WORST CASE) TESTING
g57 :210 = RESTART ADDRESS FOR NORMAL TESTING
Ecg ;220 = DISPLAY CONVERSION LOOP (IF CPU_IS A PDP_11/0S,
ggg : USE SA 250 (WITH SWi0 SET) INSTERD)
g6l :230 = EXTERNAL CONVERSION LOOP
¥ 1240 = FAST EXTERNAL CONVERSION LOOP
ge3 :250 = CONVERSION PRINT LOOP
33 :260 = SINGLE TEST LOOP
53 :970 = MULTIPLEXOR CHANNEL AND REPEATRBILITY TEST (WAS- 1S TEST)
ggg :300 = REPEATABILITY TEST (3 SIGMA)
Se8 :BASIC SWITCH Rscxsrsn SETTINGS ARE:
€eq :SW1S=1 OR UP---HALT ON ERROR
€70 : : :Sl14=1 OR UP---SCOPE LOOP
€71 :SW13=1 IR UP---INHIBIT PRINT OUT
§72 :SW1l=1 OR UP=---INHIBIT SUB-PROGRAM ITERATION
573 :SW10=1 OR UP---INHIBIT AVERAGING
€74 :S09=1 OR UP---INHIBIT + OR - { LSB TESTING

> gzs :SW08=1 OR UP---TEST SIGN OFTION

'

§77 :NORMAL TESTING (SR200) HALTS 3 TIMES AT srnar OF PROGRAM
£78 :1ST HALT - LOAD INITIAL CHANNEL NUMEER
£79 :2ND HALT - LOAD NUMBER OF CHANNELS TO BE TESTED
£83 :3RD HALT - SET SR OFTIONS
£32 ' :DISPLAY CONVERSION LOOP HAS SEPARATE SR SETTINGS:
£83 _ . :SWO-SWS SET MUX CHANNEL ON WHICH YOU WISH TO CONVERT
£es :SW6-SW? SET DESIRED GAIN
gES :SWI4=1 CAUSES CONVERTER TO GO AT MAX RATE FOR 100(8) CONVERSIONS
13 :AND THEN DISPLAY THE RESULTS, ONE AT TIME, FOR RBOUT 40 MS, EACH
£87 :SW15=1 CAUSES A HALT AFTER EACH CONVERSION, WITH THE RESULTS DISPLAYED
ggg s THESE SWITCHES ARE SCANNED DURING EACH CYCLE
£30 :EXTERNAL CONVERSION LOOP HAS 3 SPECIAL SR SETTINGS:
€91 - SWS=1 cnusss IT TO NOT SET EXTERNAL ENABLE, TO mxz
€92 RTAIN THAT NO CONVERSIONS OCCUR
€43 :SWb=1 chusss IT 10 CONTINUOUSLY RUN INTERNAL CONVERSIONS WITH
£eg XTERNAL LE SET, AND TO PRINTOUT WHEN ERROR SETS -
£4g :SW7=] Pﬁevsms 1T FROM CLsn&mc DONE AFTER, EACH CONVERSION, T0
ggg sALLOW CHECKING THE ERROR ruucnon

' €68 sFAST EXTERNRL CONVERSION LOOP
233 :SWITCHES 13,14,AND 1S ARE USED RS IN 1HE BRSIC SETTINGS
£01 : CONVERSION PRINT LOOP
£02 - SWO-SWS-SET MUX CHANNEL ON WRICH ‘YOU WISH TO CONVERT
£03 :Silb-SW7-SET DESIRED GAIN
£04 :SW10=0 CAUSES AVERAGE OF 128 CONVERSIONS TO BE PRINTED
s . : =1 CAUSES INDIVIDUAL CONVERSIONS TO BE PRINTED

=
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807 :SINGLE INSTRUCTION TEST LOOF (SA 250) HALTS TWICE
&0 + 18T HALT- LOAD STARTING ADDRESS OF THE TEST YOU WISH
< . :T0 RUN (rug nngnsgg ?r THE TESTXX TAG)
2%? :2ND HALT- SET TIONS (BIT 11 MUST =0)
812 :WAS-15 TEST HALTS 2 TIMES AT THE START:
13 + 15T HALT - LOAD INITIAL CHANNEL (BITS 05-00) AND GRIN (BITS 07-08)
14 :2ND HALT - LOAD NUMBER OF CHANNELS TO BE TESTED
36 :3RD HALT - SET SR OPTIONS
313 tEUS=] CAUSES 8 COMPARISONS ON EACH CHANNEL BEFORE SWITCHING CHANNELS
. B17 !SWB=1 CAUSES A COMPARISON OF INITIAL TABLE AND NEW TABLE TO BE PRINTED OUT
. E18 s SW7=1 cnuses WAS-1S COMPARISON OF INITIAL TRBLE AND NEW TABLE,
£15 INSTERD OF OLD TRBLE AND NEW TABLE
£20 +SHI=1 IAHIBITS + OR = 1 LS8 TESTING (VALUES MUST ncnse EXACTLY)
€31 :SWi0=1 INHIBITS nvenna:nc WHEN CREATING THE INITIAL TABLE
£32 1 SW13=1 INHIBITS ERROR PRINTOUTS SO THAT DRIFT CAN BE CHECKED
823 - WITHOUT EXTRANEOUS PRINT OUTS
gg; :BELL RINGS AFTER EVERY 4096 PASSES
£25 QEPEQTRBILITY rssr (3 SIGMA) HALTS TWICE
£27 | 1ST HALT - LOAD INITIAL CHANNEL (BITS 05-00)
828 - T ano HRLT - LOAD NUMBER OF CHANNELS TO BE TESTED
£29 :SWE=1 CAUSES PRINTOUT OF EACH DISTRIBUTION
gg? :SW7=1 CAUSES PRINTOUT OF ONLY THOSE DISTRIBUTIONS WHICH FAIL
53z " 177570 SR=177570
£33 177778 PSR=177776
£34 000240 NOP=240
£35 104000 HLT=EMT
£3% 104400 SCOPE=TRAP
£37 000000 RO=%0 :SCRATCH AND DISPLAY
£38 003001 ADCSR=%1 nooness OF STATUS REGISTER
& R 000002 R2=7.2 ,sc TCH
E40 000003 R3=%3 + SCRATCH
E41 000004 INTVC=24 : INTERRUPT VECTOR ADDRESS
E42 000005 RS=%5 : SCRATCH
E43 000006 SP=%b :STACK POINTER
E:g 000007 Po=%7 s PROGRAM COUNTER
239 :LORD TRAP CATCHER INTO O THRU 377
E48 :LOAD TRAP VECTORS
£49 000030 .=30
€S0 000030 013222 PRINT
gE] 000032 000340 340
000034 =
€53 000034 013562 SCOPEC
223 000036 000340 40
ssg :LORD STARTING ADDRESS AREA
23 000200 ,=200 :NORMAL (WORST CASE) STRRTING ADDRESS
esg 012706 000E00 MOY #STACK, %6
£33 000167 000472 IMP BEGIN
ec0 000210 012706 000&00 MOV 8STACK, %6 ;RESTART STARTING ADDRESS FOR
g6, 000214 000167 000S12 IMP RESTRT’ :WORST CASE TESTING

ke 00 C1270e 0C00e00 - MOV #STACK, %b sDISPLAY CONVERSION LOOP

- - — i — e e — e . — -—
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. BB3 &7 008I7 IMP DSPLAY
| £ed %&g 800 : 00 593 MOV 8STACK, %b +EXTERNAL CONVERSION TEST LOOP
g 28580 A E’é%%él "
| 22? %53'4 805125 057208 JMP  EXFRST |
. §68 000250 ma‘o; oogsoo MOV 8STACK, %6 RUNNING CONVERSION PRINTOLT
' 889 D002%N 007244 ™P FLY
N %ga ﬁ %gsoo MOV usmcx %6 OUTINE TO LOOP THRU A GIVEN INSTRUCTION
| 671 | 4 378 TP TESTX L TEST
&72 000270 0! 2709 00 MOV 8STACK, %6 ROUTINE TO CONVERT ON ERCH CHANNEL
. B73 00C2™ 434 IMP WRSIS ; 'AND COMPARRE TC PREVIOUS CONVERSIONS
\  &74 000300 0l2706 000800 MOV 8STACK, %6 - *ROUTINE TO TEST REPEATABILITY
i EQ 000304 000167 011362 IMP sigMal’ :
. B7? : LORD DATA AREA
£78 000s00 ;
£79 000600 (002000 STACK: O
€80 000602 176770 RDCS: 176770
681 000E0N4 176772 AODBR: 178772
€62 000e06 000003 ADCSRE: 0
£83 000EI0 000130 ADINT: 130
884 000el2 000000 COUNT: O
R = e
887 mas ﬁmoo INTFLG: O
588 00062 000000 INITCH: O
689 000624 000000 NUMCH: O
£30 % 000000 RETRNX: 0
235 000000 PROC: O
£93 000832 mo; 177744 SETUP: MOV ADCS, ACC :LOAD R1 WITH ADCSR ADDRESS
E94 000635 010167 177744 MOV ROCSR, ADCSRE ;INITIALIZE ODD BYTE CSR ARDDRESS POINTER
£95 00042 00See7 177740 INC nocsné
BOEES NGO KOS o BV RTINS I e e
b ;
£3e ooos% 012767 000756 81 760 MOV 2°?b+ TURN .%E% “ff%r ne%unn 50 SS FOR SCOPE
£9S (0008EE 012767 000340 177102 MOV 03'40 .sz*r noc SOR PRIORITY T0 7
700 000e?4 00S06? 177720 CLR mm’.c +INITIALIZE INTERRUPT FLAG
;Sé 000700 000207 RTS %7
703 ‘ cuecx T0 SEE THAT CSR WAS CORRECTLY INITIALIZED
704 000702 000000 - BEGIN: HALT :SET FIRST cmm. T0 BE TESTED
706 000704 116767 178860 17771 nova 6" TCH+1 :STORE rén CHANNEL TO BE TESTED
706 DO0712 042767 140377 17770 BIC uﬂns JINITCH :MASK OF BUT CHANNEL
707 000720 000000 HALT :SET NUMBER OF CHANNELS TO BE TESTED
708 000722 016767 176842 177674 MOV SR, NUMCH :STORE NUMBER OF CHANNELS
708 % m HALT :SET SR OPTIONS
710 767 177674 RESTRT: JSR %7, SETUP sINITIALIZE
711 00073 105777 177852 1518 arésn :WAIT FOR TTY RERDY
71 %,7’:5 00375 BPL
713 RESET :REINITIALIZE PERIPHERALS
714 000746 005711 157 JADCSR :CHECK FOR CORRECT INITIALIZATION OF CSR
71¢ %;?S 035386 BE .4 *BRANCH IF ALL ZERO
;;; 1 HL :CSR WAS NOT INITIALIZED TO ZERO
718 000784 104400 TESTO: SCOPE

| S—
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719 L +SHOW THAT READ/WRITE BITS OF THE csn CAN BE SET TO 0 OR 1 AND RERD BACK
720 0O0PSe QQSTTT 1TTeaR TST IRDDER ;CLEAR DONE
Tél 000762 QOS0! 2 CLR JRADCSR :SET 10 0
7 % 711 1778 BIT 8177577 ,9ADCSR ;CHECK ALL BITS BUT DONE
723 1401 BEQ .44 :BRANCH IF ALL BITS READ BACK RS ZERD
724 00077 104000 __ HLT wor ALL BITS READ BACK AS ZEROC
726 000774 005777 177804 ST anooan CLEAR DONE
726 001000 (0S2787 340 176770 BIS 340, PSR ser PROCESSOR PRIORITY AT 7 TO PREVENT INTERRUPTS
7é7 DOI00e Ole7.i 177777 ROV 4177373, 2A0CSR ;LORD ONES INTO ALL WRITEASLE BITS
T28 001012 0:1102 MOV JADCSR, 'R2 :DONE MAY OR MAY NOT BE SET
729 D0I0I4 Q42702 000200 BIC aos R S0 READ BACK CONTENTS OF THE REGISTER
730 001020 (020227 137836 CMP 2137536 :BUT IGNORE DONE
731 001024 00:8C1 8EQ .+4 aanncu IF CORRECT
% 001028 104000 HLT :CSR DID NOT READ BACK CORRECTLY
e
736 001030 104400 TEST1: SCOPE
736 - TEST FOR DONE BEING SET WITHIN 40 nxcnoseconos (OR LONGER
737 :DEPENDING ON CPU AND MEMORY) RFTER A/D STAR
738 : TEST READING DBR RESETS DONE TQ ZERO
739 :TEST INDIRECTLY FOR DONE CLERRING A/D START (VIA SECOND A/D START)

740 001032 10801l CLRE  2ADCSR < INITIALIZE CSR LOWER BYTE

?4] 001034 D00S777 177544 ST 9RDDER .Rsno DER TO CLEAR DONE

74¢ 0010M0 105711 TSTB  JADCSR :CHECK DONE BIT

743 m:gg 160001 BPL .44 :CONTINUE iF CLEARED

744 001 104000 HLT *RERDING DBR DIDN'T CLEAR DONE
745 00104 10521l INCB  2ADCSR :START CONVERSION

746 001050 212767 177740 177534 MOV 8-32. ,COUNT :LORD COUNTER FOR TIMING LO

747 001086 00S28? 1775320 INC COUNT :LOOP FOR AT LERST 40 MICROSECONDS
748 001062 001375 ENE . =4

748 001064 105711 TSTB  JADCSR :CHECK DONE BIT

750 0Ci0ee 100401 BNI L+ ;CONTINUE IF SET _

751 001070 104000 HLT :DONE WASN’T SET WITHIN 100 MICRO .
752 EITHER A/D DONE PREVIOUSLY FAILED TO CLERR A/D START,
% :OR DONE ITSELF FAILED HERE

75t DOI072 104400 TESTZ: SCOPE

786 :SHOW THAT A CLEAR INSTRUCTION oossu T CLEAR DONE

787 001074 0OS777 177504 ST JRDDBR :CLEAR DONE

788 001100 012711 000001 MOV 8], 9ADCSR mym..cazs CONVERTER AND START CONVERSION
759 001104 10S711 1STB  JROCSR

760 001106 100378 BPL =g

761 001110 10801l CLRB  JADCSR :CLEAR LOWER BYTE

7e2 00ili2 10€711 TSTE  RDCSR :CHECK DONE

762 001114 100401 BMI . +4 BRANCH IF SET

7722 0011ie 104000 HLT :DONE WAS CLERRED

766 001120 104400 TEST3: SCOPE

7e7 ;DATOB TO_LOWER BYTE OF CSR SHOULDN'T START CONVERSION

768 001122 005777 177456 8T JRDOBR -CLEAR DONE

768 001126 105011 | CLRB  JRDCSR omoa T0 LOWER BYTE

770 001130 012767 177740 177454 MOV 8-32. ,COUNT sWAIT

771 gua& 005267 177450, INC COUNT

772 001142 001375 BNE et

773 001144 105711 TSTB  @ADCSR : CHECK DONE BIT

774 001i4e 100003 BPL .+10 :BRANCH IF NOT SET

o e e e S e ——— ——— . ———— o — —
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775 001180 104000 | HLT onros 70 LOWER BYTE CAUSED CONVERSICH
e ggugg oggrr:' 177426 TSI 2ADDER :CLEAR DONE
o 1186 103011 + CLRB  JROCSR 'REPERT TEST, KNOWING 8IT1=C
778 001160 Q12767 177740 177424 - MOV 8-32, , COUNT ‘WAIT AGAIN
779 oou;g 00S267 177420 - INC COUNT
780 001172 001375 BNE e
781 001174 105711 TSTB  SADCSR : CHECK DONE BIT
782 001176 10000i 8P .44 :CONTINUE IF CLERRED
783 001200 10408 HLT :SATOB TO LOMER BYTE CAUSED CONVERSION
78S 001202 104M00 TESTY: SCOPE
;% :NEW MUX AND GRIN VIA DATO WITH BIT1=0 SHOULD START CONVERSION

7 001204 00S777 177374 18T JRDDER ;cmp DONE
788 (001210 10SC1l CLRB aggcsa :CLEAR BITI IN cnse PREVIOUSLY SET
789 0012l 005011 LR ER :START CONVERSION
790 001214 012767 177740 177370 MOV 8-32. ,COUNT ‘WAIT AWMILE
79] gxaaa 005267 177364 INC coum
792 001226 001375 BNE
783 001230 105711 1578 anocsn :CHECK DONE BIT
794 001232 100401 enx :CONTINUE IF SET
A 001234 104000 :DONE WASN’T SET WITHIN ABOUT 100 MICROSECONDS
797 001236 104400 TESTS: SCOPE
798 +NEW MUX VIR DATOB (BIT1=0) SHOULD START CONVERSION
793 001240 177340 18T SRDDBR CLEAR DONE
800 0Ol244 10501! CLRB  QADCSR :CLEAR BITI
801 DO124 77 1773N CLRE  ADCSRB :START convznsxon vm DATOB TO UPPER BYTE
802 001252 012767 177740 177332 MOV 8-22, , COUNT :SET UP TIMING
803 001280 00S267 177326 INC COUNT TWAIT
804 001264 001375 BNE .4
80S 001 105711 TSTE  SADCSR :CHECK DONE BIT
806 00! 100401 BNI .44 :CONTINUE IF SET
gg.g 001272 1 HLT :DONE WRSN'T SET WITHIN RBOUT 100 MICROSECONDS
80S 001274 104400 TESTE: SCOPE
810 ;neu x WITH BIT | Pag\rnousu SET SHOULDON'T START CONVERSION
Bl : :NOTE Hm THE srrsc BITI DEPENDS ON ITS STATE BEFORE THE DATO
812 001276 152711 000002 BISB :SET EXTERNAL ENABLE
Bi3 001302 005777 17776 18T aaboaa ;cn.;m DONE
814 001306 005011 CLR JADCSR :DATO TO CSR
815 001310 012767 177740 177274 MOV 8-32, , COUNT WAIT AWMILE
816 001316 00Se6? 177270 INC COUNT
816 00135% 168711 %8 3ADCSR CHECK DONE BIT
axg %zazs 1 mooﬁ% BPL L+ :CONTINUE IF CLEARED
% 001330 1 HLT :CONVERSION CCCURRED
822 001332 104400 TEST?: SCOPE
823 :SETTING EXTERNAL ENABLE TO ONE VIA FULL WORD DATO SHOULD CAUSE CONVERSION
824 :IF BITI ms PREVIOUSLY ZERO
825 001334 005777 177244 15T anooen :CLEAR DONE
1% -,- 6 11 CLRB aaoc sCLEAR NETTE OF srmus REGISTER
[ 001 12711 000002 MOV SR :SET EXTER
828 001346 012767 177740 177236 MOV n-ﬁa ,COUNT WAIT AWHILE
BeS 001354 00S2e? 177232 INC coum
830 001360 00137% BNE

- — —— —— - — — . ———— ——— e — T —— —— —-
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831 001362 142711 000002 BiCB %2, 3RADCSR cmn EXTERNAL ENABLE
ggg 13;8 1835;61 1STB anbcsn CHECK DONE
001 100401 BMI enancn F SET
ggqs 001372 104000 HLT s CONVERSION DID NOT OCCUR
gg; 001374 104M0C rsszg OPE
- SETTING n/o START WITH BIT 1 PREVIOUSLY SET SHOULD START CONVERSION
838 001376 005777 177202 ST JRDOBR +CLEAR DONE
839 0014 3& 711 000G02 MOVB  #2,9RDCSR ssr EXTERNRL ENABLE (BIT 1)
890 001 11 INC JRDCSR SET A/D START
841 001410 012767 177740 177174 MOV 8-32., COUNT 'HATT
g42 001416 gosew 177170 INC COUNT
843 001422 001375 BNE .4
§44 00l424 105711 TSTB  2RDCSR : CHECK oonz
845 001426 100401 BMI .44 :BRANCH IF SET
gzg 001430 104000 HLT : CONVERSION DID NOT OCCUR
848 001432 104400 TESTS: SCOPE .
g;g rsg FOR NO ersm coggg}a:on (DURING BASIC INSTRUCTION TEST NO EXTERNAL
81 001434 105011 CLRB  2ADCSR + INITIALIZE CSR LOW BYTE
%g 001436 005777 177142 ST JADDER :CLEAR DONE
001442 152711 000002 BISE  #2,9RDCSR : ENABLE EXTERNAL CONVERSIONS
854 001446 O00SOE? 177140 CLR COUNT ,mnm.xzs COUNTER
855 001452 105267 177134 INCB _ COUNT WAIT AWHILE
856 001456 001375 BNE R
857 001460 105711 7ST8 B ADCSR : CHECK DONE
858 001462 100004 gL R TESTIO :CONTINUE IF NO CONVERSION OCCURRED
B9 001464 012702 014071 MOV 8MSG1, %2 :SETUP MESSAGE RDDRESS
% 001470 004767 012320 JSR 7, 1007 :PRINTOUT ERROR MESSAGE
BE2 001474 104400 TEST10: SCOPE - {
863 : TWO SUCCESSIVE DATO’S SHOULD SET rus ERROR FLAG
BEY 001476 105011 CLRB CSR  IN “6555 CSR LOW BYTE
BeS 001 005777 177100 ST :CL
8eE 001504 005011 CLR JRDCSR :FIRST DATO, CLEARS ERROR FLAG
867 001506 005711 CLR CSR :SECOND DAT, §uouw SET ERROR FLRAG
g8 0015:0 11 ST CSR cuscxz oR’
869 001512 1%&1, BN L+ :CONTINUE IF ERROR WAS SET
€70 001514 1 HL :ERROR FLAG WASN'T SET
872 001516 104400 TEST11: SCOPE
873 NEW MUX FOLLOMED xmeomrsu BY SETTING A/D START TO |
874 : SHOULD se ERROR FLAG
875 001520 105711 1518 anocsa :CLEAR DONE
876 001522 105011 CLRB gggcsn mnm.zs LOW BYTE OF CSR
877 001524 %11 CLR CSR :DATO TO CSR
278 00152¢ 11 INC JRDCSR ser A/D START
879 001530 005711 ST 3ADCSR :CHECK ERROR
Beg %1532 1004C1 BMI .44 :BRANCH IF SET
881 001534 104000 HLT :ERROR WAS NOT SET
g82 00153 105711 TSTB  JADCSR WAIT FOR DONE
gga 001540 100378 B8PL .2
EES 001542 104400 TEST12: SCCPE
e :BEGINNING CONVERSION AFTER SEEING DONE SET SHOULD CAUSE AN ERROR IF
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177034
0oCo0!

177008
003000.

176754
cooac!

176740

656716
000!

176670

: THE PREVIQUS DATR WASN'T READ FROM THE D3R

rg anooaa
1578 anbcsn
BPL -2

INCB  QROCSR

TST JRDCSR
En L)

TEST13: SCOPE

JRDCSR

;CLEAR DONE
s INITIALIZE CSR AND START CONVERSION
sWAIT FOR DONE

; START SECOND CONVERSION
CHECK ERROR BIT
s CONTINUE IF ERROR FLAG SET
sERROR FLAG WASN'T SET

; CLEARING CSR WITHOUT READING PREVIOUS DATA SHOULD SET ERROR
T 9 DDB DONE

31
MOV JADCSR
1ST8 anbcsn
BPL
CLR anocsn
ST anocsn
BMI L+
HLT
TSTB  PADCSR
BPL -2

TEST14: SCOPE

CLERR
s INITIALIZE CSR AND CONVERT
sWAIT FOR DONE

;CLEAR WITHOUT READING DATA
sCHECK ERROR BIT

;CONTINUE IF ERROR FLAG SET
:ERROR _FLAG NOT SET

WAIT FOR DONE

; IF DRTA_IN BUFFER IBRREQD BEFORE NEXT CONVERSION

;NO ERROR_SHOULD_0
TST anooaa
MOV JADCSR
1ST8 anbcsn
BPL )
ST JADDBR
INCB  2RDCSR
15T JADCSR
BPL 44
HLT
TSTB  JADCSR
BPL =2
TEST1S: SCOPE
ST JADDBR
MOV 8l JADCSR
INC JAdCSR
ST JRDCSR
an; 44
HL

TSTB  JADCSR
BPL =€

COND EQNVERSION
ERROR
SET

SETEING R/D STRART TO ONE TWICE CONSECUTIVELY SHOULD CAUSE

:Ei ﬂlg EART AND INITIALIZE CSR
;SET A/D STRR AGRIN

s CHECK ERROR BIT

;CONTINUE IF ERROR SET

tERROR FLAG WAS NOT SET

sWAIT FOR DONE

;TO ALLOW LOOPING ON TEST

EETTING R/D &RRRT FSLLOHED IMMEDIATELY BY A DRTOB TO HIGH BYTE,

TEST16:
HOULD SET
CLRB BRDCSR
INCB  JRDCSR

;CLERR DONE
s INITIALIZE LOW BYTE OF CSR
i START CONVERSION
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943 001720 0050
44 001722 0057

; 946 ‘
R i

849

&.

5
2
e
=
2

BEERESARERAARRBAAAS
=
2
;

33

S7e
873
874
975
376
977
978
979
980 002054 O0le7ld
ggé 002060
gga 002064 104400
98S 002066 012714
986 002072 0S2767
987 002100 016764
ggg 002%98 10501;
2 B g
981 002lz2 027l
9% 158
993 l 7
9o 136 104000
935 0021“%
% B

144 105011
998 002146 012714

23-MAR-76

176642

000oCe

176612

000340 175774

0020350

175764 000002

Q00340 175784

002001

000100

00000z 175730

000132

000132

002142

000340 175E76

175672 000002
175660

1764

100100

000340 175640

000132
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TEST17: SCOPE
;ORTO WITH BIT 1
PREVIOUS DATA HRS NOT REARD

ST JRDDBR

GO2

SADCSR
JADCSR
44

JRDCSR
=€

;DRTOB TO HIGH BYTE OF CSR

sWHICH ALSO CLEARS PREVIOUS ERROR FLAG
i CHECK ERROR FLAG AND BRANCH IF SET
:ERROR FLAG WAS NOT SET

tWAIT FOR DONE TO

;ALLOW LOOPING ON TEST

1 SHOULDN'T CAUSE ERROR EVEN THOUGH

CLRB anocsp
MOV JADCSR
TST8 anbcsn
BPL
CLR anocsa
ST JADCSR
BPL R
HLT
TEST18: SCOPE
;wmsmmommzmxmmmm
15T JADDBR
CLRB anocsn
BIS 340, PS
MOV orxnfo axnrvc
MOV PSR 2(INTVO)'
BIC 8340, PSR
MOV 8] ahocsn
MOVB  #100, 3ADCSR
1STB angcén
ki
Egv E(INTVC) PSR
TINTD: CMP (s)+ (s)+
CLRB  2RDCSR
MOV $132, JINTVC
CLR 38132
TEST19: SCOPE
:ERROR SHOULD cnusg AN
MOV $TINTE, QINTVC
553 3%3 " TT2(INTVG)
ol
?s? JADDER
W 100100, ‘JRDCSR
BIS 8340, PSR
HLT
TINTE gﬁ? i‘?o (B)+
CLRB aaoc.%
MOV 132, JINTVC

;CLEAR DONE

s INITIALIZE CSR_LOW BYTE

CLERR ERROR ,SET EXTERNAL ENABLE,
INITIQTE CONVERSION

HR FOR DONE

:SECOND DATO, WITHOUT REQDING DATA
sCHECK ERROR'BIT

;BRANCH IF NOT SET

;ERROR WAS SET

IF INTERRUPT ENABLE IS SET
;CLEAR DONE

E
s INITIALIZE LOW BYTE OF CSR
:SET PROCESSOR PRIORITY TO LEVEL 7
:SETUP RETURN FROM INTERRUPT

;SET PROCESSOR PRIORITY TO O
:CLEAR ERROR AND START CONVERSION
sSET_INTERRUPT ENABLE

; CHECK DONE

;D0ONE DIDN'T CAUSE AN INTERRUPT
;RESTORE PROCESSOR STATLS

;SKIP NEXT INSTRUCTION

sRESTORE SP

sCLEAR INTERRUPT ENABLE
s CHANGE INTERRUPT POINTER TO
sCAUSE HALT

INTERRUPT IF _INTERRUPT LE IS SET
;SETUP INTERRUPT RETURN

; PREVENT INTERRUPT FROM OCCURRING
EET PRS%%ESOR TO LOWEST PRIORITY

:START CONVERSION, ENABLE INTERRUPTS, SET ERROR
CLOCK Znoxnrsnnub

RAISE PROCESSOR PRIORITY
no INTERRUPT OCCURRED

CLéﬂgRiﬂ?PRRUPT ENRBLE
sCHANGE INTERRUPT RETURN
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0C21S2 00S037
002156 105711
002160 100376
002162 104400

OOZIBH 052767

ggs 8127IH
170 01676M

002204 60

002214 1050
002216 000402
002220

00cec2 Oe
D0ze=y 1
002226 100376
0Ce230 O
N02234

S8SRR2ERE8S

OOO0O0000000
P o P = e ps Pt pa P P o
OONO"NLEWMn—0O

002240
002332
002424
00216
002610
002702

R R AR I oA BN PR R R SR P
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000132 CLR
TSTB
BPFL
TEST20: SCOPE
000340 175604

176654 ooooo2 oV

100100 MOV

TINT7A: HLT
80132 MOV
000132 CLR

tesTno

INT

HO2

a#132
DRgCSR

; TO_CAUSE A HALT
sWAIT FOR DONE

s NO IN'ES?%PT SHO%LD OCng IF PROCESSOR IS AT LEVEL 7 (BIT 2=0)

;SET PROCESSOR PRIORITY TO LEVEL 7

R
tT&Nf?R JINTVC :SETUP RETURN
2(INTVC)

JADLSR :MAKE SURE THAT CONVERSION WILL OCCUR
£100100,3ADCSR ;ENRBLE INTERRUPTS, SET ERROR, AND START CONVERSION
:CLOCK INTERRUPT
JADCSR *DISABLE INTERRUPTS
. +b CONTINUE IF NO INTERRUPT
: INTERRUPT OCCURRED WITH PROCESSOR AT LEVEL 7
(s)+ (B)+ ‘RESTORE STACK POINTER
a ADCSR +WAIT FOR DONE
#132, JINTVC cunncs INTERRUPT RETURN
3 CAUSE A HALT

a8l
MACR  INT STATUS, N’ rssrn
- AN INTEERUPE SHOULD BE SEEN IF PROCESSOR IS AT LEVEL °'N’ (BIT 2=0)

vo! ; SET PROCESSOR PEIORITY TO LEVEL 7

PSR
urxuf N'A, JINT
PSR 2CINT 0C)SR
anbc "
uxoo anocsn

#STAtUS

atxnrvci PSR

ESP)+ (SP)+
JADCSR

8132, dINTVC
anlde

300,6, TEST2!
240,5, TEST22
200,4, TEST23
140, 3, TEST24
100,2, TEST2S
040, 1, TEST26

;SETUP R

;INITIRLIZE CSR
;WRIT FOR DONE

;ENRBLE INTERRUPTS

:SET PROCESSOR PRIORITY TO LEVEL ‘N’
:SET PROCESSOR BACK TO LEVEL 7

sNO INTERRUPT OCCURRED

;RESTORE STACK POINTER
sCLEAR_INTERRUPT ENABLE

: CHANGE INTERRUPT RETURN RDDRESS
i TO CAUSE A HALT

;FIND THE LEVEL AT WHICH BIT 2=1 CRUSES AN INTERRUPT

iPRINT OUT A ME
sUNLESS IT WAS

AT LEveL &

ELLING WHERE THE INTERRUPT OCCURRED
(THE STANDARD LE

VEL)
sMAKE SURE THAT IT RLNRYS OCCURS AT THE SAME LEVEL
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10:53 PAGE 21

102

:FIRST SEE THAT NO INTERRUPT 0CCURS WITH PROCESSOR
AT LEVEL 7 PRIORITY
tesraz: gcope

INTERRUPT SHOUL 0CC¥R WITH PROCESSOR AT LEVEL 7

1; #8340, PSR s T PROCESSOR TO LEVEL
TS JADDER :CLEAR DONE
CLRBE  JADCSR + INITIALIZE LOW BYTE OF STATUS REGISTER
CLR JADCSR .INITIRLIZE STATUS REGISTER
53{8 angcsn WAIT FOR DONE
MOV or NT?B JINTVC ;SETUP RETU
MOV (INTVC) :SETUP nsrunn PROCESSOR STATUS
MOVB axoq anocsn :SET INTERRUPT ENASLE AND BIT 2
NOP :CLOCK INTERRUP
BR 4B :BRANCH IF NO INTERRUPT
+ HLT INT;RRUPT OCCURRED WITH PROCESSOR AT LEVEL 7
CMP (SP)+, (SP)+ :RES onE e
CLRB  JRDCSR :DISABLE INTERRUPTS
MOV 8132, JINTVC : CHANGE INTERRUPT RETURN
CLR J8132 :TO CAUSE A HALT
- MAKE suneogg INTERRUPT CAN OCCUR WITH PROCESSOR PRIORITY AT LEVEL O
BIS 8340, PSR ssr Paocssson TO LEVEL 7
ol e LEAR £X
SLR SEBC xn%ranszHQrius n%cxsrsn
53[3 JRDCSR
MOV nt?nrx JINTVC se UP RETURN
MOV PSR, 2(INTVC) ;SETUP RETURN PROCESSOR STATUS
BIC #340, PSR gspmasm T0 LEVEL O
MOVB  #104,3RDCSR ET INTERRUPT ENABLE AND BIT 2
NOP s CLOCK IN xnrznnup
CLRB  JADCSR o RUPTS
ax; 340, PSR ESSOR PRIORITY TO 7
R + sx n% ONS
gLRB anBcsa %nn SRUP ENABLE AFTER INTERRUPT
CMP (SP)+, (SP)+ RESTORE srncx ngnrg
MOV uxagé JINTVC g URN
CLR : TO
TSTNO, PRP, STTS, INTLVL , NXTST
.;f;oo rousac&gs xméwr ON LEVEL 'INTLVL? 'x'm axrg
BIS 8340, PSR :SET PROCESSOR PRIORITY T0 7
15T JRDDBR . ;CLEAR
GRe  SaoceR R TTIACIZE e ATOSABEE reTeR
i%la SAOCeR WA 1 Fok
"03 ;rzur(gggvgiaxurvc :SE
v T o i 3] "&& ?‘" "S“EvS" %‘m BRIGRITY
MOVB oxoq.éaocsn :SET INTERRUPT ENABLE
NOP CLOCK INTERRUPT
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DZADBB. P11
1111 CLRB  JADCSR :DISABLE INTERRUPTS
1112 MOV 2(INTVC) PSR RESTORE PROCESSOR STATUS
i{ii Eeg 5535 JINtVC Hnugﬁsxngsnnupr RETURN
fffg BR NX s# 03 ? Exr %r
1117 TINT'PRP’B: CLRB  RDCSR .DISABLE FURTHER INTERRUPTS
1118 MOV $132, JINTVC : CHANGE tNTERRUPT RETURN
1113 CLR Js132 :T0 CAUSE A HALT
1120 CHP (SP)+, (SP)+ 'RESTORE STACK POINTER
1121 1sT NTFLG : CHECK FOR PREVIO S FLAG
1122 BMI ET’ INTLVL :BRANCH I anc SET
1123 MOV oxoooo INTLVL INTFLG ssr anc AND LEVEL
1124 MOV #MSG2 Hgn ?
1125 JSR %7 roﬁr , sn 'a T2 SET CAUSES AN
1128 MOV sINTLVL, %2 s RUPT AT LEVEL'
1127 ISR %7 ,PRSHRT PRINT EEVEE
i}gg ggn 67*E¥LF Tug¥ LINEFEED

T* INTLVL: CMP INTFLG, uloon INTL :CHECK PREVIOUS LEVEL
figg - BPL NXTST ? 0 NEXT TEST'IF INTERRUPT PREVIOUSLY AT AN EGUAL
1132 on HIGHER LEVEL
1133 HLT : INTERRUPT OCCURRED PREVIOUSLY ONLY AT A LOWER LEVEL
iigg .ENDM
iigg 003162 INT2  TEST29,6,300,7,TEST30
ﬁsag 003346 INT2  TEST30,5,240,6,TEST3L
1140 - TEST FOR AN INTERRUPT ON LEVEL 5 WITH BIT2 SET
1141 003532 104400 YeST31: ScoPe
1142 003534 0S2767 000340 17423 BIS #340, PSR :SET PROCESSOR PRIORITY TO 7
1143 003542 005777 175036 15T anooéﬂ .cn.zm DONE
HE BES ol L
ﬂ:; 003552 i%% ggla anocsa unx FOR DONE
1148 X 12714 MOV NTYB, JINTVC
B R B BU SR BRaeee
iigé ggggss 115;? 888?83 ngga IlOﬂ anocsn gfr IN ERRUPT E ¢ %
11 CLRB o
1183 D006 016467 000002 174162 G0 S(TNTvC) PSR E?“S'ﬁé &ao&ssoa “sTarus
1155 0036I4 012714 000132 mov 8132, 3INtVC g GE_INTERRUPT RE 3
figg 333253 000422 —— gkn Tgsggs : GO ro
1158 TINTYB: CLRE  3ADC E F THER xnrsnnuvrs
e s M o ol S
116 83354 85285? CHP (SP)+. (SP)+ RSE on;oarncx POINTE
11 35'2 767 174752 ST INTFLG CK
1169 003e0 019767 100005 174742 ROV sI0000S, INTFLG ‘ggtlgan AND CEVEL
iigg BR TEST32 | 160 TO NEXT TE
’

ggig
&
&

0sS
%27 174734 100005 SETS: CMP INTFLG, 8100005 ;CHECK PREVIOU? LEVEL




o

- ———— e —— .

.RIN,

. ———— W — . —

MRCY1l 27(732)

OZRDBB.P1!
1167 0C3666
1168
1199 003670
1170
1171 003t72
1172
1173
1174
1175 004056
1176 004060
1177 88:064
1178 066
1179 004070
{{80 004072
18 G0aico
ii83 00“%0“
1183 BGal
1186 126
1187 13
13 fouras
1153 OOu1ug
1131 004146
1192 004150
1133 Q004154
1194 004160
1195
1186
1197 004162
1198 0O41eM
1199 004170
1200 004172
1201 004200
1202 004204
1203 0042le
1204 004216
1205 004
1206 004230
i207 004235
1209 fo4sud
1210 004252
1211 004256
121% 004
1213 00M
i?ig 004266
1818 Oougry
1%17 004
1elg OOM
1219 004304
1e20
leel
leg2 004306

100001
1040C0

K02

23-MAR-7& 10:53 PAGE 23

174820

74504
4194
000340

838340

174316

174310

173664

273688

173634

001726
001714
001702
001670

174340

BFL TEST3E ;GO TO NEXT TEST IF INTERRUPT PREVICUSLY OCCURRED AT
+AN EQUAL OR HIGHER LEVEL
HLT s INTERRUPT OCCURRED PREVIOUSLY ONLY AT A LOWER LEVEL

INTE TEST32,3,140,4,TEST36

ggTangfgngPT SHOULD occun IF INTERRUPT ENABLE IS SET AND ERROR AND DONE ARE
TESTas s§ops

JRDDBR CLERR DONE TO PREVENT ERROR
LRB  JRDCSR ?L% EXTER L_ENABL
LR JRDCSR NITIALIZE STATUS REGISTER
gng JGDCSR sMAIT FOR DONE

N an?n? JINTve  SEETUP RETORN IN CASE
BIS 340, PSR

MOV PSR écénrv0)

BIC 8340, PSR :SET PROCESSOR TO LOWEST PRIORITY

MOVE  #100,3RDCSR ENRBLE ;NTELLg ?

NOP W INTERRUPTS

g%s 'EZO’PSR SETPP§g§$SS°R T?n”é$¥5§g ?FlgglIgTERRUPT
NINT: HLT ?n ERRUPT &553 3

CHP (SP)+. (SP)+ RESTORE STACK POINTER

MOV 8132, JINTVC cunncs NTERRUPT RETURN

CLR 8132 : 70 cnusé A HALT

CLRB anocsn :DISABLE INTERRUPTS
:CHECK FOR REPEATRBILITY OF READING DBR AT ERCH GARIN
YEST37: SCOPE

ST JADDBR CLLRR DONE

CLRB - SADCSR :CLEAR LOW BYTE

MOV xnxrcn SELECT :LOAD INITIAL CHANNEL

JSR REPYST :CHECK REPEATRBILITY

BIS oxb sstcr :SET GAIN TO X2

JSR %7 . REPTS : CHECK REP?GTRBILITY

BIS c;b sen.scr :SET cn&i 0 X8

JSR REPTST : CHECK PERTQBILITY

BIC a1b SELECT :SET GAIN TO X4

JSR %? . REPTST : CHECK REPERTRBILITY

BR TE5738 :G0_TO
REPTST: MOV ugo COUNT ,227 wnsow E
MOV SELECT, JADCSR conveg& AT DESIRED GAIN

EgEB SR s WAIT
MOV JADDBR, RO ;LORD DATA INTO REGISTER O
RELOOP: CMP <ADDBR, RO RERERD DATA COMPARE
BEQ .44 s CONTINUE IF BOTH THE SAME
HLT :2 RERDENG OF DBR WEREN’T THE SAME
DEC COUNT ,COUN
BNE RELOOP ; LOOP
RTS % s RETURN

«CHECK THE SIGN OPTION IF SW8 IS SET (FOR POSITIVE VOLTAGE)
tesT38: SCOPE
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000400 173e%2

DIHBDH
0746M
14366

007454

007274

000100

174224

174234

176000

174200

014433
007366
014366
0073Se

000100
174132
174142
174114
1760C0

174102

000100

00
174070
002000

174034

174236

174204

174144

007120

00137¢
173026

BiT 400, SR

BEQ TESTYD

MOV #MSG8, Re

ISR %7 780

MOV MG

JSR %7, TOUT

HALT

CLR ICOUNT

MOV #100, COUNT

ST JACDBR

CLRB  2ADCSR
LOOP38: MOV INITCH, 2ADCSR

5 EB JADCSR

BIT #176000, JADDBR

BEQ . +b

HhT

B TEST39

DEC COUNT

BNE LOOP38

:CHECK THE SIGN
tEsT39: sgope

onscxo ni

JSR Tout
MOV onSGe R2
JSR %7, TOUT
HALT
MOV #100, COUNT
ST JADDBR

, CLRB  2RDCSR

LOOP39: MOV INITCH, JRDCSR
TSTBE  QADCSR
BPL -2
MOV JADODBR, R2
COM R2
BIT #176000, R2
BEQ .6
HLT
BR TESTYO
DEC COUNT
BNE LOOP39

:CHECK THE GAIN BY mcmc 12

:THE TOTAL FOR S“C gs &
:AVERAGE VALUE AT THE HIGHES
:VALUES ARE TESTED FOR + OR =
:NOTE THAT THIS TEST IS NOT SC

YESTHO: SCOPE

MOV 8100,  ICOUNT
CLR SELECT
BIS INITCH, SELECT
T SR
Q AVGH4
3 JRDDBR
CLRE  JADCSR

—— e — e ——— ———

s CHECK_SW8

1SKIP TEST IF NOT SET

"a?ggr A POSTTIVE VOLTAGE TO THE
AN R OORTINGEY on THE consoLE™

sWAIT FOR CORRECT VOLTAGE

sRUN_TEST ONLY ONCE

*INITIALIZE COUNTER

'CLEAR DONE

:CLEAR LOW BYTE

:START CONVERSION

*WAIT FOR DONE ,

;CHECK DATA AND CLERR DONE
CONTINUE IF BITS 10- 15 ALL ZERO
6GH BITS N? h ;

:GO TO NEXT TEST AFTER FAILURE
EgggT DOWN

OPTION FOR NEGATIVE VOLTAGE, IF SW8 WAS SET

i INPUT A NEGATIVE VOLTAGE TO THE
; INITIAL CHANNEL"
i"THEN HIT "CONTINUE' ON THE CONSOLE"

;WRIT FOR NEGATIVE VOLTAGE
EETUP COUNTER

ERAR DONE
s INITIALIZE LOW BYTE
sSTART_CONVERSION
sHAIT FOR DONE

;LOAD DATA

s COMPLEMENT DRTR

sCHECK BITS

s CONTINUE éF R#L E SET

;BITS 10-15 NOT ALL SET TO ONE IN DBR

; COUNT DOWN
; LOOP

S ON INITIAL CHANNEL AT EACH_GARIN SETTING
D BY 128 AND COMPARED WITH THE

/4 LSB RCCURACY
LOOPRBLE IF ERRORS OCCUR

;PARTIALLY RESTORE ICOUNT
SETUP GRIN T0 Xl

%o IR AL e

INITIRLIZE LOK BYTE
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JRIN,  MACYLL 27(732)
OZRDBB.PII
1279 004SS2 016711
igg? gg:gsa 10571é
1282 009522 61J2E4
1283 OO4E70 OQYTe7
1284 Q04S74 05271l
1285 004600 105711
i286 004602 100376
1287 00*6?4 Dlzggz
158 DOwelE ozl
1290 00vé22 105711
1291 004ea4 1
1555 Oues Qoure?
156 000 BREiI
iEﬁB 00“6:: 105711
1297 00450 0Ol
1298 004656 004767
7 St S
301 767
302 33:293 12787
303 00476 004767
304 O0v 7
305 004710 004767
306 004714 012767
8 e B
309 004;33 05275;
e Dzt
754 004767
760 0S2787

23-MAR-¢

001350

10:53 PRGE &5

001170

001150

00:l3e

C01106

AVGH0:
001072

00l21e
0010%&

001172
001164

001014
001140

MUV

JSR

T

2

83288823308 22882 ¢

MO2

SELECT,aRDCSk

JADCSR

-2
9ACDER, GAINL
%7 DBRLK
210, 3ROSR
JADLSR

-2
anooan GRINZ
BRAK
oab anocsn
aaotsn

EGDDBR GRINE

o°§n$

DBR GRINY
%7, DBREK
k40

%7 . CONVRT
8GAINI, STORE
%7 . CONAV
110, SELECT
-chma STORE
%7 . CONAV
10, SELECT

;START CONVERSION ON DESIPED CHANNEL
tWAIT FOR DONE

; STORE VALUE
;CHECK FOR BITS 10-15 ALL EQUAL

:SET_GAIN TO X2 AND START CONVERSION
sWAIT FOR DONC

FQUAL

VRLUE
H;CK FOR ITg 10-15_AL
:SE CONVERSION

GRIN TO XB AND STAR
;WAIT FOR DONE

STOEE FOR ITS 0-1
:EE éND ngh# EON RSION

sWARIT F
;STORE VALUE
;CHECK FOR BITS 10-1S ALL EQUAL

; CONVERT 128 TIMES AT GRIN OF 1
:LORD POINTER

: AVERAGE THE TOTRL AND STORE IN GRINI
:CHANGE GAIN TO X2

; CONVERT | TIHES AT GRIN OF 2

;LOAD POINTER

;AVERAGE THE TOTAL AND STORE IN GAINZ
;CHANGE GAIN TO X4

CONVERT l;ERTIHES AT GRIN OF 4

R THE T TRL AND STORE IN GRIN4
g ne

CONVERT 1?8 TIHES AT GRIN OF 8

3°°§n52 THERTOTRL AND STORE IN GRINS
i ekl

GT GRIN OF 4

OF 8
CﬂLC?bEUE LOHEST RLLOHRBLE VALUE AT GAIN OF &
(DIV

e

DIVIDE BY 4 RND TRUNC
STORE

CRL ULR$E HINI
(DIIIDE By 2)

E VALUE AT GRIN OF 2

ALLOHRBLE VALUE AT GRIN OF 2
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DcﬂDBB Pll
1335 005074 005503 ALC R3 : (ROUND UP)
1336 005076 006203 ASR 93 : (DIVIDE BY 2)
iw 005{00 0(13[5350; £72 ﬁ%% na LGAIN2 ,ét;ouno R
1§§ 882& 16 888554 MOV 3 £ :Loao vm.ug AT GAIN OF &
| 1340 gggug osarog 000013 ADD oxa Ré :CALCULATE MAXIMUM ALLOWASLE VALUE AT GAIN OF 1
L 134l 116 00620 QSR R3 : (DIVIDE BY 8 AND TRUNCATE)
1342 005120 ASR R3
1343 005122 ASR R3
1344 833134 010367 000&S2 MOV R3, HGA nx : STORE Ugc
1348 130 016703 000832 MOV GAINS :LOAD VALUE AT GAIN OF 8
1346 005134 162703 000013 SUB 813, né : CALCULATE MINIMUM ALLOWABLE VALUE AT GAIN OF !
1347 ooswg 00620 ASR R3 : (DIVIDE Ugv 2)
1348 00Si42 0OSE ADC R3 ;moungE
| 1349 0OSi44 00&2 ASR R3 - : (DIVIDE BY 2)
' 1350 0O0Sl4e 00SS03 ADC R3 : : (ROUND UP)
! 13555 00S150 ouaasgg ASR k] s (DIVIDE BY 2)
| 1 008182 ADC R3 : (ROUND UP)
| 1353 0O0SI54 010367 000&2Y4 MOV R3,LGRINI :STORE VALUE
| 1359 DpOS160 026767 OOOEDe 000S76 CMP4D: CMP HGAINY, GAINY  COMPARE MAX VALUE TO ACTUAL VALUE AT GAIN OF 4
1355 (00S166 100525 BMI GMSG :GAINY TOO HIGH
| 138 005170 026767 00OS70 000576 CMP GAINY,LGAINY  ;COMPARE MIN VALUE TO ACTUAL AT GAIN OF 4
| 1357 0051 &qsa; BMI GMSG :GAINY TOO LOW
1358 767 000572 (0OOSS4 CMP HGRIN2,GRIN2  ;COMPARE MAX VALUE TO ACTUAL AT GAIN OF 2
. 1359 6200515 BMI GMSG :GAIN2 TOO HIGH
1380 005210 026767 ©0O0S4e 000SE2 CMP GAIN2,LGAIN2  ;COMPARE nm VALUE TO ACTUAL AT GRIN OF 2
| 1361 005216 100S1 MI GMSG cama T00 LOW
| 1 005220 026767 00OSSE 000532 MP chxm GAINI nas MAX VALUE TO ACTUAL AT GRIN OF 1
-y 100505 BMI cnxm T00 HIGH
1384 005230 026767 000S24 000546 CMP cnxn1 LGRINI  :;COMPARE MIN VALUE TO ACTUAL AT GRIN OF 1
: ia_‘gg 36 100501 BMI GMSG :GAIN. TOO LOW
| 1367 00S240 104400 TESTY1:
1 1 NIT PULSE SHOULD INITIALIZE THE INTERNAL “READ™ FLIP-FLOP OFF
Y msnsnus nE ggugTrmsr CONVERSION WILL SET ERROR

SITE

;RUN TEST TWICE ONLY

£8. 00S242 012767 000002 (006372
1371 008850 105777 173340 1578 arésa :WAIT FOR TTY READY TO AVOID
1372 %sgz 683352 BPL =4 - CLOBBERING ANY OUTPUT
1373 RESET :SEND OUT INIT PULSE
132 B0ese2 Doesit o SABCeR i 2Nk ERROR O
f 1378 oeseq Tonoot BPL .44 'e'é%ncu IF NOT SET
| {377 oosgss iougtlm Ha o xm;m FLIP-FLOP INCORRECTLY INITIALIZED
| i% 00cs7 18355 e % e
| im ot it r'sg(gag Sco'r’fn uxm BIT 0=0, INTERRUPTS DON'T ocrm AT BOTH LEVELS AT ONCE
| 13333 p0S2?s 012767 004000 006336 v I =9
| iag uus:sm1 105777 173274 Es;g aao eﬁ . iT e -
DR KO pono vew O T Té"’aégfw concift A
- 1388 %ﬁ 31574 ggﬁ 000002 MOV ssad* i
1389 005332 042767 172436 BIC 0340 PSR :SET PROCESSOR PRIORITY TO LEVEL O
1350 003340 012711 0000CI MOV #1,9R0CSR :CLEAR ERROR AND START CONVERSION

S
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13%2
1333
13
1338
139%

1339
1800
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1404
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1418
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002100

0C203z

00s4l2
178376

0000C2

{7412

TINTZ:

172368
TINTS:

172120 GMSG:

10:53 FRGE 27

MOVB
i)
HLY
MOV
tz
CMP
MOV
CLR
NOP
MOV
&R
HLY
CMP
CLRB
MOV

s

1 Do

moo

OO0
u

0e)

T3+4

4N Ve~ -4l =+
e~ U =404~
_—ra r-avs o4
=1 Z

2

Y4

€les )~
."‘80‘
) _—
W 4+
B

o

<

w7, BELL
RESTRT+4

$20000, SR
GCNT
sMSGLI,R2
%7 1out
aM8G20, R2
%7 . Tout
sM8G14, R2
%7 1out
sM5GIS,R2
%7 1

%7, PROCT
.l7 B SP“CE

D
o
()
w
0

NTVC) PSR
(B)+
$3, JINTVC

vC),PSR

INTVC

:SET _INTERRUFT ENABLE

s CHECK DONE

+BRANCH T0O RESTORE ORDER

«DONE DION'T CARUSE AN INTERRUPT
:RESTORE PROCESSOR STATLS

sRESTORE STACK POINTER

;SET UP RETURN FOR ERROR INTERRUPT
;SET PROCESSOR TO LEVEL O

;ALLOW INTERRUPT

;RESTORE PROCESSOR PRIORITY

; BRANCH RAROUND HALT

;RESTORE STACK POINTER
;CLEAR INTERRUPT ENARBLE
: CHANGE INTE?RUPT POINTER TC

- ;CRAUSE R HAL

+RING BELL
:START INSTRUCTION TESTS OVER

: CHECK SW13
'BRANCH 1F SET T0 I
;:oésrsgsurtnt GAIN NO
‘%1 1/4 LSB"

sOUTPUT HERDING

s "MEASURED"

:OUTPUT VALUE AT GAIN OF 8

NHIBIT PRINTOUT
T LINEAR WITHIN

;OUTPUT VALUE AT GRIN OF 4
;OUTPUT VALUE AT GRIN OF 2
; OUTPUT VALUE AT GRIN OF 1 -

;-mX OK*™
;OUTPUT VALUE AT GRIN OF 8

;OUTPUT MAX ALLOWABLE AT GAIN OF H

;OUTPUT MAX ALLOWRBLE AT GRIN OF 2
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' §za08A. A A AT GAIN OF |
| Vv HGAIN],R2 ;OUTPUT MAX ALLOWABLE
| 447 D0Seue  Que70z ggoéfa g§; 72 fbes
i 4-1 o 2
| 8822& 8;.3;57 um, %03 méw?na i "MIN OK
i we fover oéaxaa MOV Ghlng.Re ;0UTPUT VALUE AT GAIN OF 8
| 1485 OGBere S0wer 009470 A i s
i B R B BB mr mnauases w cin or
| 1458 JR  %7,PROLT
: 00S? 767 00S4SH 2
|18 ElE %:2% 000552 NG 1’.&?52252 ;OUTPUT MIN ALLOWABLE AT GAIN OF 2
| 1458 00S7g2 ‘ Bocuas JSR %? . PROCT
1 E e A S
| 1461 005736 Ol WY LGUNLR oy i
| 1462 DOS742 004767 (DOSH2Y ; TESTHI 42, RETURN {SETUP SCOPE LO0P RETUR
| ;qﬁ DOS7 Qle7e OSSN COSere GONT: MOV eTESTLy JEETUR SCOPE 008
. 1uss 00S750 000000 Nl: O
{47 Dperes DoODDG SN 0
$ace 005764 000000 GAINY: O
5 B m ale ;
1470 000020 HGAINY: O
471 D08r7e 000X HGAING: 0
1473 Doe77e HGAINZ: 0
1474 0OE008 000000 LGAINS: 0
lirs Socoos DOBDGD HGAINI: 0
B 006004 000000 LGAINL: O
1473 008006 050000 LSBFLG: O
1478 ;CONVERT 128 TINES AT CAIN ND CHANNEL STORED IN SELECT
3 fegps 0 Bl S e e
y YT
g gedd lomoi &R R E:?Elxﬁbﬁozgp'égﬁrg&fggngumm CONVERSION RESULTS
1483 006016 msmé LR SUMI :CLEAR SUMMING L
1464 006020 005067 000072 iR
i485 00BOSY O0E0E7 00070 cLe
fie? DoEo ?5‘*‘; Boeseed H6U  SOMI.R3 ;LORD POINTER FOR SUMMING FIRST 32 COMVERSIONS
1463 DOCOWM OIS767 0OOOMG 172590 LOOP2: MOV wotcbum o ETENy oa 10 000 32 COMVERSI
1450 % 016711 0OCOS0 COOPL: MOV, SELECT.BACSR  ;STRRT CONVERS
143 0337 5 3aSoeR QUS SuM
THIS CONVERSION TO PREVI
14g3 Docoee ‘1’57713 Aease TR i ognera :gﬂsocr K'FOR BITS 10-15 ALL EQUAL
i 0O8 oy 17ERlN BN LooPl L00P UNTIL 32 (DECINAL) CONVERSIONS WAVE BEEN ADDED
NS e B CMP  R3, aSUM jCHECK FOR DONE ™
1457 006100 00e124 BNE + t CONTINUE IF NO R S
1333 ooel %;gi 3 2 R U Enlgeoncsu"msnémr'éxt 32 CONVERSIONS
B e iires R BR . Lotes SERANCH 10 DO NEXT SET OF CONVERSIONS
o1 006114 .
1862 O0eile 00GOGD sui: O

CO3
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, OZR0BB.PII

00e1ec0
00&122
00ble4
00blee

IRSFRPTOESE £5678

7 g§§§§§§§§§§§§§§§

Q00000
000000
000000
ocoaooe

008277
006277
00ss7?
000207

5

i

R
3

NS
I

(o Lot =
§E§§§

DO3
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00ell6
177626

X

Sttt
£ES

172344
00C21S
172330
000212
176000

172270
176000

172370

172336

172322

172300

suMe: O
SUM3: O
SuM4: O <
SELECT: O s CONTRINS GRIN AND CHANNEL TO 3E TESTED

RVERRuE THE 4 SUMS OF 32 CONVERSIONS EARCH CONTAINED IN SUMI THRU SUM4
ORE Tgs RESULT IN THE LOCATION HHOSE RDDR;?; IS CONTRINED IN STORE

Cow SET
MOV (RS)+ R3 Lono sun AND MOVE POINTER
CLR JSTORE
B.LOOP: ASR R3 :DIVIDE BY 32
ASR R3
ASR R3
ASR R3
ASR R3
ADC R3 ounn
ngg a ,3STORE :A0D T ? UM OF AVERAGES
C ' $SUMY+E cwmrmrnsunu
BEQ a AVG FINISH
MOV (RS)+,R3 chx uP ncxr SUM
BR 8.L00P : CONTINUE
B.AVG: ASR JSTORE mmmwmmmmm
ASR 3STORE :BY FOUR
ADC 3STORE :ROUND OFF
RTS %? :RETURN

&PACE sza WAIT FOR TTY READY
MOV $240, JTDER .QUTPUT A SPAC
c ggach Eggc MENT COUNT
:LOOP IF NOT
R SPACEX :RESET COUNT TO ZERO
) % s RETURN
SPACEX: 0 .
- SUBROUTINE TO ourpur CARRIAGE RETURN AND LINEFEED
¢RLF: BgL B a7 csn :WAIT FOR TTY RERDY
MOV oaxs JTDBR :OUTPUT CARRIAGE RETURN
ggza arssk ‘WAIT FOR TTY RERDY
MOV #212, JTDBR ;ourpur LINEFEED
RTS %7 s RETURN
{MAKE CERTAIN THAT BITS 10-15 OF
0BRCK: BIT ugﬁé. BR sgamg%qgwom
E’% %7 RE um fr ALL zc o
MOV JADDBR, R2 ,ng:sLEnrn 10 REGISTER 2
gon R2 :C n;
1T $176000, R2 sCHECK BITS 10-15
BEQ .44 :BRANCH IF ALL ZERO
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i E03

5
%

; SUBROUTINE TO CHECK FOR END OF LINE
:R2 CONTAINS NUMBER OF CHQRQCTERS JUST QUTPUT

JMAIN. MACYLL 27(732) 23-MAR-TS  10:53 PAGE 30

| DIAR0BS.P1L

| 1559 D0OB324 104000 HLT ;BITS 10-15 NOT ALL EGUAL
iéﬁ? 00€328 (000207 RTS %7
1582 «BELL ON PASS COMPLETE
1563 006230 105777 172260 BELL: TSTS ar cs

' iEEE §§§§§§ §§§;;§ 0207 172252 ﬁSb nao7 JTDBR

| 1568 198737 197564 TST8 ac17?ssq

'l 1 ;

' ‘

| 1288 13%7 Botee 00s262 RV .réer+S RETURN

| 1570 008364 012767 004000 005250 MY #4000, FCOUNT

| 000207 RTS

|

|

iR3_CONTAINS NUMBER TO BE OUTPUT BEFORE NEXT CALL

: :L.CNT CONTAINS Sganem TOTAL LENGTH rﬁ

‘ 006374 060267 000024 FULLCK: noo mhnc ERS OUTPUT TO CURRENT SUM
i ms:gg 066703 8&9??8 katr:hga uoo ;o;m. 10 PREDICTED

: 41 °58383 Snl +12 g“ﬁuc ?R

i 00641 767 JSR %?.CRLF 'IF 100 LONG cnnnmcs RETURN

4

R ém N d&l Ze CouN
424 L.CNT: O

DISPLRY LOOP OF CONVERTED VALUE

gxﬂ WAy BE SET IN BITS Do g7 o 0o

:1F SWl4=1, 64 CONVERSIONS ARE MADE AT FULL SPEED AND STORED
m:u THE k£§&1mxsmvso AT A TIME FOR ABO r 4ons EACH
.xr SW15=] HALTS AFTER EACH CONVERSION WITH THE
:RESULTS DISPLAYED. TRACE TRAPPING IS NOT USED IN THIS nounus
:1F nc cpu IS m 11/05, THE ROUTINE WILL HALT.
OSPLAY: JSR SETUP
.m 13

" MOV
i #%o

558
=
E

i Dlzrss

e
|

o0
0

;USE SA 250 WITH SWl0 SET IF 11/08

DSPLY: ; INITIALIZE LOW BYTE
CLERR

s
o

S ERRRA B ER B BE SR B8 BB SRR P28 Jof ot ol Judrd

78115 3 ggf{
%7 64 171070 T W.SR ; CHECK }li
10%4 F ;BRANCH IF SET
767 000032 JSR %7,SET
16711 3177414 MOV CT,3RDCSR
105711 TST8 SR ;WAIT FOR DONE
00eS1y | BPL -
bl 172062 MOV oRDDBR, RO SLh N RO
Bl RESEY PLAY V
Bl RESET PLRY VAL
el4 00sSce 005767 171036 TS SR CPECK SW1S FOR HALTING ON SINGLE CONVERSIONS
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D2RDBB. P11
1615 008532 100001 BFL 44 :BRANCH IF NOT SET
{gig 006534 woooooow ggu e ‘HALT AND DISPLAY VALUE
{
1618 %&% 116767 171024 177361 SET: MOVB  SR,SELECT+l +SET UP CHANNEL
1619 00BS4e Q42767 140377 177352 BIC 2140377, SELECT
1620 7 000100 171008 BIT uoo SR’
1 Y sga DSCN sé
1 4 62 000010 17733y BIS #10,SELECT
1623 006572 7 000200 170770 DSCNT1: BIT 200, SR
1624 006600 140; BEQ DSCNt2
1625 006602 767 000020 177316 8IS cao SELECT
1 &w DSCNT2: RTS
1 12 01 006674 FRST: MOV .rTnaLs R3 :LOAD POINTER
1628 006616 004767 177716 JSR
1629 00bb22 016711 177300 F.LOOP: MOV selscr JRDCSR smm CONVERSION
1630 m 105711 TSTB ‘WAIT FOR DONE
i& 006632 lx 171746 58'\7 (R3)¢+  ;STORE DATA
1633 006636 9207353 m%m CMP 33 mhan.aaoo : CHECK Pon DONE
1639 006642 001367  BNE :IF NOT DONE, BRANCH
1635 DOEEYM 1% 006674 FSHOW: MOV ormaz.s R3 Lono POINTER
1636 0066SO 012 MOV (R3)+,R0 :LOAD RO
1637 006652 RESET :DISFLAY DATA
1638 00&6SY 00000S RESET
1639 D0SESH 000005 RESET
1640 006660 00000S RESET
1641 006662 020327 007074 CHP R3, sF TRBLE+200 cuecx FOR END OF TRSLE
1642 mmg BNE FSHOW+Y s CONTINUE
1643 006670 000167 177570 IMP osvu {RETURN TO BASIC LCOP
1644 Q006874 000000 FTRBLE: O
1E4S 007074 =. 4176
i
1648 RNAL CONVERSION TESTS TO CHECK CONVERSION SPEED CERTAIN ERROR
1649 cnss; mvgwxm Exr% a?'xons ON EVERY TENTH CONVERSION EXTEST
1850 =1 X sm ENRBLE IS NOT ss SO NO PRINTOUTS
1651 snoup “&5 CONVERSIONS ms CONTINOUSLY AND A
1682 :%n fﬁg snﬁba IS ssn SW7 vsm DONE FROM BEING CLEARED
1653 INTOUT ON THE SECOND EXTERNAL CONVERSION.
1654 : THESE SWITCHES ms nurum.u EXCLUSIVE mo ms SCANNED IN ORDER.
i'@g 767 1715 txrssi T.r e 1 s -
1687 %;Em 767 17714 32 7.7' +START ON A NEW LINE
i{';? %i% 33559"?7 im% Svaaee rsr L.bur éunmuze cow ER FOR LENGTH OF LINE
1553 007114 105011 CLRB %822 CLE ogu‘am OF STATUS REGISTER
iw r'om&sm xrem ENABLE (TO CLEAR
1225 otméa 00S011 CLR JADCSR ’gmr é xou BY Lonomc HIGH BYTE
1664 007120 105711 TSTB  JADCSR SWAIT FOR NOTE THAT AN EXTERNAL
1665 007122 1003 BPL .2 : CONVERSION N GHT mvs STARTED IT (SO ERROR
1559 mv Rar L BE SET)
166 g;x %377 171454 ST JRDDBR
1668 1 11 c§n 9RDCSR nmgo ; ¥ Em:
1669 0071 183:7’;1 TSTB  JARDCSR STARTS ANOTHER CONVERSION)
1670 007134 10037¢ BPL .2
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767 176640 ISR %7, SPACE .

oxg;gs 600003 no¥ '3'23 ,

&5-4 5{ 177010 : % R; FULLCK “§

89%91 ?ggggg EXINT: MOV c30§26csa ; RH ou ngg SET EXTERNAL ENRBLE
4

1

00s2

CHARACTERS OUTPUT IN R2
ME §XT CHECK IN R3

171200 1 ? s

S‘rE"' Lﬁi’

% o ’6
i1 l JRDCSR $ STMT CUWERSION

JMAIN,  MACYLL 27(732) 23-MAR-T&  10:53 PAGE 32
DZADBB. P11
1671 007136 Q0S?77 171442 ST JRDDBR + CLEAR DONE
1672 007142 105711 TSTB  JADCSR ‘MAKE SURE THAT DONE CLEARRED
1673 007184 10000 BP 44
1674 007146 HL sDONE WAS SET
1675 007150 7 00000 170412 EXCK: BIT #40, SR + CHECK SWS
1676 007156 ooxg:m BNE EXSWS *BRANCH IF SET
1677 007160 032767 000100 170402 BIT $100,5R : CHECK Sk
1678 007166 001077 BNE EXINt * BRANCH n-' SET
1679 007170 105767 170374 ST SR s CHECK SW?
1680 007174 100SIN BMI EXSIT :BRANCH IF SET
168] 007176 012767 000012 171406 MOV 812, COUNT t INITIALIZE COUNT
1682 007204 152711 000002 BISB  #2,aRDCSR :SET EXTERNAL ENRBLE
1683 007210 105711 EXLOOP: TSTB  JADCSR s CHECK DONE
1684 007212 ooco; BPL EXCNT! :BRANCH IF NOT SET
1 % 171372 DEC : COUNT D
1 143 BEQ EXPRNT :BRANCH IF TENTH CONVERSION
| 1887 007222 00S777 171356 ST SADDBR :CLEAR DONE
| 1688 011167 000214 EXCNT1: MOV JADCSR,SAVCSR  :SAVE CONTENTS OF CSR
' 1689 007232 005767 000210 ST SAVCSR :CHECK ERROR
| 1890 007236 1@354 BP EXLOOP :LOOP IF NOT SET
| 1831 00740 1 oog HL :ERROR WAS SET
| 1892 007242 00S267 00015 INC ERFLGI ser FLAG TO INDICATE ERROR PRINTOUT OCCURRED
1693 007246 oooveg BR - EXTSTI RESTART.
| 1894 007250 OO0SDE? 171336 EXSWS: CLR coum qurxab&g COUNTER
. 1695 007254 105711 EXLPl: TSTB ° aADCSR s CHEC
1696 007256 1 BPL EXCNT2 :CONTINUE IF NOT SET
{9% mmma mxmwg 000136 ?LNE ERFLG! oogsmg ?57 mxcms ERROR PRINTOUT OCCURRED
<
1699 007266 10 BR sxrsra START AFTER FAILURE
1700 % 1 EXCNT2: TST cvz K ERROR
1701 1 BPL EXCNT3 :CONTINUE IF NOT SET
i oog HLT Ennon WAS 35
1 67 000122 INC Enn.?x ET F nc T TEamxcsm: ERROR PRINTOUT OCCURRED
1704 BR XTST! RES RE
1705 007304 105267 171302 EXCNT3: &Nica COUNT :C
{ms i S5t R §'f§%1 'k 5; r MAIN TO CHECK SWITCHES
I | %m 79 000104 EXPRNT: TST RFLGI Emg L% on PRINTOU
i B B B gm : 0
1711 % M7 #053 éLR ENT NIT nL émES?" rku Lllé
1715 Dorik 012700 EXCNTY: HOY  310-R2 S BRINTOUT =
1714 % %;5 % JSR z;.#ﬁ T
087366
%
007410
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g s
{

1758 B8l
1730 0074e2
17 |’|
17 07N
1733 007432
Pl
% B oo
1737 :
1738 744a
173§

1740

175

174

1743

1794

SRR RO SR EAR PR

RRRRRA s

- :-.o—o— b pe
g3
[—

:

32)

000767

000632

HO3
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000002

000002

177760

671110

17106M

170022

Efr EXINT+Y4 couTxnue
égc E§§§${ Ser anc 73 INDICATE ERROR PRINTOUT OCCURRED
RELGL: o Emmr NEED FOR STARTING A NEW LINE
Exs&*: 3159 82, JADCSR 33‘ EXTERNA NSL
ggt anbcsn ‘WAIT FOR ERROR
HL :ERROR WAS SET
NG ERFLGI wnmrmmmmmmmmmmm
BR EXTST1 ' RESTART
SAVCSR: O
§PE§D xrsn CONVERSION R TINE
THI E HE con rsn XTERNAL CONVERSIONS, AND
CLEAR s o Y RERDING THE DBR, AND CHECKS

T e, *mf*,**s""*'?'fzo |
récxs JSnmncs mm is 'rﬁr
EXFLOP ESAB

anocsn
CLR JRDCSR
ggla SR
TST JRODBR
MOV 82 JADCSR
EXCONT: TSTB  2ADCSR
BPL .=
B
& EXFLOP
ST JRDOBR
EXCONT
EXCNT:

s CONVERSION PgagTstQOP

:su15§g7's§s 2o ng

FLY: igg =l 2; H_INDIVIDUAL

CLR L an
FLY.3: BIT F 0

s b

E pal~
FLY.2: igfa aTCSR

i OR ABORESS TS °?E‘a“3n8§£&s RATE EXTERNAL

MAX _THRO

CONVERTER CAN BE
USED IN :E

HIS ROUTI

CLERR DONE
, %RLIZE LOW BYTE
RSION

; CLEAR
;IhiTlﬂgzggogéTEﬂﬂnL CONVERSION

SRENCH IF NOT SET

ON WHICH YOU WISH TO CONVERT
AND THE RESULT IS PRINTED OUT

? NITIAL }32 GISTERS. -

éuéTlﬂL!ZE COUNTER FOR LENGTH OF LINE

,22“33“$£ §§;078 IMMIBIT AVERAGING
: & ROORESS FOR RESULT
?”%«% u;&sm 2

e
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6inoaé.911

%7% %“989

LW

z‘s‘?xfﬁ%‘.ﬁéﬁ""'

0

é

~3~3
20

SRR ER o BB YA

RS

P2p apapaPp—spshPap—popa

OO NN EWhe—0O

Pabapobababobobabababebabobobobobeb b bbb obobah b bbbt Pt PebapsborsPhabiPp P obabobabodabohababd abehopopepo po
000D 0O 000D (O 00 D 0D D

st

nuv aaqo JTDBR ourpur A SPACE
7 ,Re 0RD NUMBER OF CHARACTERS OUTPUT IN R2

ng R; PULLcu EOERKNPQEEENBEFQRE NEAT CHECK IN R3

PRINT SINGLE CONVERSION RESULTS
18T JADOER

LY.
CLRB anocsn IN{TInLIQE LOW BYTE OF CSR
JSR ; 99 GAIN AND CHANNEL
MOV ssLscr JRDCSR s nn CONVERSION
gsra n DCSR’ FOR DONE
MOV gnoo ,R2 ;LOAD RESULY INTO n;
BR INT RESULT AND START OVER
ROUTINE TO LOOP THRU A SINGLE msmucnou TEST
:LORD THE STARTING ADDRESS OF THE TEST
:YOU WISH TO RUN (T ESS OF THE TESTXX
;rnc) AT THE 1ST uaL . ssr SWITCH REGISTER
:OPTIONS AT THE 2ND WAL
:NOTE THAT SW1l n,gsr ge DOMN AFTER THE 2ND HALT
tESTX: JSR
HALT mn r?n ;mm sS
MOV SR, RETRNX AR N RETRNX
nooT 82, RETRNX noo 210 PtI)INT 10 msmucnon AFTER SCOPE
CL SCOPEF SEEP COUNT AT 2ERO
MOV $XLOOP, RETURN 5859 ;c #oop RETURN POINTER
IMP gmmdz 0 TES
XLOOP: CLR COPEF s KEEP couu AT ZERO
NP SRE TRNX :JUMP TO TEST
s CHANNEL ATABILITY TEST (WAS-IS TEST)
‘W Rﬁ {E mts a‘ START
- L INIT m. CHANNEL (BITS 05-00) AND GAIN (BITS 07-08)
5@ n or CHANNELS TO BE TESTED
s SWITCH kE s i e
%2’ g-- g E ; ém&? u-E '?om"fré ?E?Tm TRBLE
; ’{ m w--. o IN?TI“ Tm

;SW06=1 OR UP--- ;ﬁ_‘ A %&EW INITIAL

ST B D

:m ouax‘ ERCH rsiac IN néu:'@or"s)

ﬁ A NG e e
RFTER

EmTkmr xson OTRBLE 15 u%oan:o RITH NTRBLE
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MRCY1l 27(732)
Pll

g By
UU

00774 88‘4969
007746 016767
00?754 000
00775k
007764 026727
7772 100403
777

ag
2

88
Ll o
Lo
=]
—
0
w

T
%

=
e=2828
&

>

-0
R

O0000000D0000000
e e R e Ll L R RN Sy Sy X = =

OO000000000000000000000000000000000000000000
A3FRERF SR =S

e R el el e el el el el ol e e el el i e e el el el e el el e e el e ol Rl g g e e e e e e g S S

RIS
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JO3

;RND THE PROCESS IS REPERTED. WHENEVER SWe IS SET, A COMPARISON

+OF ITABLE AND NTABLE IS PRINTED OUT, WHMICH ALLOWS DRIFT TO BE LHECKED.
| ;?HE BECLE R N RGeS UERY G006 L dope  FhRU-Foe et
170672 WASIS: JSR %? ,SETUP + INITIALI Rtf'csfreas
MALT tWAIT FOF. N CHANNEL AND GAIN
176572 JSR %?,SET +STORE INI CHANNEL AND GAIN
1761549 170846 MOV SELECT, INITCH
HALT mn FOR NUMBER OF CHANNELS
167606 170640 MOV SR, NUMCH 3 vE
170634 000101 gg? Nuﬁcu 865. REVENT TOO LARGE A CHANNEL COUNT
000100 170622 movT osw , NUMCH ATt ot 8 PTIO
002000 167556 WSTART: '9*1# aaooo SR u@ }3
BNE anmcu 1 Esr T0 INHIBIT AVERAGING
170604 001172 MOV cn WCOUNT ,
010414 175740 MOV "‘;"naf.s §roa£ TE
175754 KLOOP1: .,Eg 4 couvsm [ r;r;s AT GIVEN CHANNEL AND GARIN
176055 o iaooa sgtg m NC cl-mcn. rmaen
i i i ﬂm
ER amccu TABLE
010414 WCONT1: MOV "j%s RO : LORD xr W ﬁm&msm
1130 JSR Loao'fa

WCONT2: MOV

001110 WAGON: Vv
WAGRIN: ng
J

IR
010614 gﬂgv
010414 MOV

g
—
O
|
0

167410

.g

WLOOPY:

;LORD OTRBLE WITH SINGLE CONVERSIONS

CSLNYR ; INITIRLIZE COUNTER

;LORD NTRBLE WITH SINGLE CONVERSIONS

-"538“"5‘ & ;%ﬁ*% L e LR B

E
&

INTHACTzE ¢

RLNa. ISONS IN R ROW ON ERCH CHANNEL
é ?l ON LORDING INITIAL CHANNEL

Iri

II?NO PRINTOUT IF WRONG
NYR 10

c"& ?r %‘W% ON CURRENT CHANNEL

CWLS
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rs TURN TQ MAIN
i .t P EEEES"EoN5En%xo~ COUNT
1895 omege 68003; 073 CLR CONCN 'MOVE POINT NEH Bgm
18% 010254 — 1 (A OVE_POINTER 1 NEL NUMBER
1837 010260 0057¢0 1 S ”TQRT OIVER % gv INCREMENTING CHANNEL
i $ NG §
1901 Qlosve 105211 HCONV: INCB  ADCSR unn :
1303 ‘gﬁnam 10741 By 5B§o R, 3RO Long DATA INTO NEW TRBLE
1304 81% 8&22&? 170300 ) 02“ LORD_DATA J[Ron NTABLE
1302 010308 014003 e i 5% Fo b i R L PRINTOUT 1F LRONG
1307 Qg0 lelshy i ?E 0'NEW para
1508 010312 % g7 00 18T H&'E POINTER TO OLD DATA
1810 0103 posros N HCOUNT COMPAR]
1811 Qlosse o0Boe? DoDBeS - i HEOUNT, MUt g,m o I 5,_"" ?-MLS AVE BEEN COMPARED
1313 §1 5 % Bl  oso0 € s ck BIT € I FoR mmouv OF TTRBLE AND
ig{g i‘ m 000100 167222 WCONT3: SP .+20. OUT leso" or MOLE MO NTAELE
1317 §i§ {753 pou72 ,{38 S0tABLE RO iLOAD POT NTER 10 HOVE
| igig 010354 ?iHE?TBO 010614 W 00P3: MOV s?( ), (RD)+ m&m&m&; w MOVED
1919 010360 Ol CHP #NTRBLE s oNoT
| 1920 8103'4 a5 11014 BNE ELOO!T? ;
e e EE R e o
135 §i| %xs 177504 JSR %7, BELL co:?mk WAS™ - IS TEST
| 1925 DIO4O4 004767 1 P
| 192 §10‘*l° a2 1 ITABLE: O
. 1927 Di0¥1M 10614 bs.ﬂ?ﬁ
. 1853 o10e14 000000 OTABLE: O_ |
| iﬁ 011014 o0 AL e 176
1933 pue “8&'“" ' g
- 183 §ﬁ%§3 000000 COUNTR: NTERRLPTS
| 12 DRTA_INT
| i% gw?' aogat BreveR uumen OF CHANNELS
1839 o122 2wz 16737 000I0L L ,m«cu xr Mgm -
1940 O0Olle : NIT
i3 ol 16767 J07:08 OBoiaa NTVC “
1343 DliBde DIy © i 381 on "sUBROUTIRE
19N 11 12714 915 i
3 RIS R RO s M et
1 i i NITIAL CHANNE
%45 il 116711 167 o ! ?cwﬂﬂm‘m
{e48 011308 116 167274 1o i? NTERRUPTS
1950 01132 ise711 0oOl
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DZADBB. P11
iggé 8{{353 838;9; 000340 1B64S2 gﬁc #8340, PSR i§§¥ PROCESSOR PRIORITY TO ZERC
1 000776 -2
1354 711 LTESRV: r JRDCSR HECK ERROR
e . B T ser
957 011336 mrgag 6355:5 ngv enooen (RD)+  ;STORE DATA
9 BIi%iE BEsdL BCE ?SHON ﬁssncn 1F ot
960 011350 oas;g; 000032 INC ucngng HANNEL NUMBER
% Eﬂﬁ' 116 000026 167224 Eg\lfa cuour JADCSRB 11l ?SX,, R?ﬁo"h CLEAR ERROR IF SET
963 011364 %&””%“;" gs LTBDON: MOV uag JINTVC gmnge us{"""“”’% nerunu
S 811 57 CLR a3
965 011374 msgu gu;a ?ggggm gt.sm "‘TERSE,",’,T‘TEE“B LE
| 1485 BN Oisees 1eeare MV (3P)e.PSR  LRESToRE PSR
. ggg 8{{:&' 000207 e RTS %7 RETURN
970 011410 nooooo: D000¢ LCOUNT:

WO
\‘
[ =

=FFRR

EEEROW&FE T%?I( OgO?gﬂFI!gS t SF'{NTQ E TO OTRBLE DATA AND PRINTOUT

i
1
1
1
1
1
1
1
1
1
1
1
1
i
|14 ouWi2 03ere7 001000 166150 liconP HECK ‘?? ftnmxaqmwon- 1Ls8
8 Euqaa %éggé ?E? aal0 ??gr k3 FOR 25351 F SET
1877 Dll424 001 BNE WMSG -; {ﬁ;fﬁ” PRINTOUT ERROR MESSAGE
' 1978 01i42e 000207 RTS %7
1978 011430 005203 NC R3 : CHECK ?a
1880 D11432 1004 MI WMSG - BRANCH ocnﬁoa MESSAGE IF <-1
1981 D1l434 162 000003 SUB #3.R3 :CHECK FOR )+
1982 011440 100001 g WMSG ERANCH TO ERROR MESSAGE IF >+l
i%a 0i1442 000207 , RT %7 :RETURN
. 1985
1986 PRINTOUT WAS-IS MESSAGE FOR ONE PAIR OF CONVERSIONS
| i% §Hw naazgv 020000 166116 WMSG: axa -gqoooo. ; cxsua
1583 11325 %eu; S %7 : INHIBIT mmousi IF SET
1930 011456 Ol 14212 MOV sMSGY, R2 RCH*
1394 11 ;Sz 3% J %7 100T
ieqa Hg 1 1671 agtrcn.nz ;CALCULATE CHANNEL NUMBER
iz dim tal i e
1936 011504 16 ‘J'ég 29% ;PRINT CHANNEL NUMBER IN OCTAL
1997 D11E10 4 MOV R2
ig ﬁ 5 11;3; é&"‘v % '.ono- DATA
2000 011 1644 JSR %7 ' !knmobar OLD DATA
b L %o
11 1 v aRr) kég
ugua 92; 001626 ?gn %7, PROCT : m rﬁ.n NEW DATA
g% 11544 000207 RTS %7 ‘RE
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2

n

Ro

B
&R
: TST
suoo: o R st
‘ 531’ SWAIT F
166524 0007%52 MOV JRODBR, RESULT  ;STORE RESULT
166767 000742 000744 SUB AV,RESOLT sSUBTRACT AVERAGE

DZADBB. P11
2007 PRINT OUT conpnaxson or INITIAL TASLE AND NEW TRBLE
2008 01154 012702 0i423% HPRINT: MOV :PRINT HERDING
2009 011882 767 00223& JSR ,7 TO('.IT
2010 gxxsss 12700 010414 MOV s1tABLE, RO :LOAD POINTER
Sa“ié 0{{552 157% 167034 ggxa ngrcn RS :CALCULATE CHANNEL NUMBER
2013 011393 Q42795 177700 BIC 8177700, RS :RS comnms FIRST CHANNEL NUMBER
z014 gus‘m 016767 167024 177412 MOV NUMCH, WCOUNT  :LORD COUNTER
2015 011802 004767 174436 WPLOOP: JSR %7, CRLF ourpur cmnmce &runn AND LINE FEED
agig oﬁgﬁx A€ 8; P RS, e m‘:'g cmr‘ CHANNEL nunasn
018 811512 now::E;s 001554 SR 3 JPROCT nxn%ur
201S 011616 012767 00000& 174418 MOV 86, SPACEX spncs ovzn
2020 ugg 7 174362 ISR %7 SPACE
ggg% 11 11 MOV 3RO R2 :PRINT OUT INITIAL VALUE
11632 767 001534 JSR %7, #nocr
2023 011636 012767 00000 17437 MOV 86, SPRCEX :SPACE OVER
2024 Dl1E84 004767 1742342 JSR %7 . SPACE
£025 011650 0! %mog MOV gomo) R2 :LOAD NEW VALUE
3 11684 00876 151 JSR PROCY
11660 005720 15T mﬁu novz DATR POINTER
gaaa 11662 00S367 177328 DEC WCOUNT goun
S350 O1iese 0o0s0s - By o00P hE?” s gy
2031
g% ;ROUIP% mT:geTE rxngmmex i" 0 25 ogxrrmrxons
- 2034 1%& causag DISTR 0 as PRINTED ONLY WHEN A FRILURE occuns
€035 QUe7e DI2706 00DE00 SIGMAI: MOV 8 TACK, 48
5 oﬁ%’ So008n o670 Ry ,SETUP :SET FIRST CHANNEL TO BE TESTED
11 ulucnuug 16 1687 MOVE TCH+
H;g 7 1840277 186 %ET uﬂae;? INITCH sgm mon ‘"8 xrg bl Sk
117 16 £SEN2 166674 MOV
. ﬂﬁ 811755 81 7 61%35 193832 N -avgons: 2;?3 mm ros ST '!m AVERAGE VALLE
. 2043 Hza 022767 000100 166860 Sp”f
114 & 200100 16650 MOV
E003 BI1760 Oicoer JEibx jmug orome: TE LR & ART ON
gg:l.g u# éﬁ? 174132 SIGMA3: g{g gfr xn? Eknm?
=550 013 §767 001016 001016 MOV NITI
: %o 1%% 85#757 1 JSR &3525 sx D CHANNEL
i rt aom; 7~1uio JSR s nm sr N AV
‘ i ? 1
1 8”57:”
{ 1
1 61
12082
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3 12070
4 012076
28 fiie
%8 gisl
2068 01211
3 gisiie
o e
507g p0i2l
2074 D{E%&%
£ gt
e07? Dlgigg
S gisiee
! 0 2{62
0 gisies
2083 § 174
2084
c08S el
c086 012212
2
c08s 0
2 b
o |
2% 0
2% o
2098
209s E

YRR RPN DN NN
$e Bt B B pt Pom Bt Pt Bt Pt Be Bt Bt Pt P Pt Pt Pt Pt
§ B Bt Pt Bt Pt Bt Pt Bt
NN LEWN—-0O

‘Ei! D)

- e cm— —
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ev(732)

6727
01003

4i

shats
DAY
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000740
000732
000722
000716
000704
000704

B00ese

0GB001 -

172777

000&S0
Co0eM
16536

000&e2

173636

000s20

000466

000001

177777

SICKI:

SICKe:

ICNTH:
ICNTG:

CMP

BNE
NC
R

CMP
ENE
INC
BR

TST
BEQ
INC

SICNT1: RD

SICK3:

SICNT7: HLT

SIGMAS:

SILOP]:

77 PRINTH

891 LOWY

Hh
S

nxg sstcr

%7, Nt
%7 CONAV
"EEE"m
6] eﬁ‘
g 3”5
su#
CNTS

NT
ILOP1

;CHECK_FOR RESULT ONE GREATER THAN AVERAGE
NOP;-TRY RGRI

RE%OLT HAS eésn CATEGORIZED

:CHECK FOR RESULT o E LESS THAN AVERAGE
nops-co ON

+YES, RECORD IT

+RESQLT HAS BEEN cnrscoaxzco

;RESULT EQUALS AVERAGE

sRESULT OUTSIDE LIMITS-COUNT IT

éﬂ 800 gOEgERSIONS COMPLETED?
iCHECK FOR 2ND ALLOWED STATE

;BRANCH IF AV+] IS 2ND ALLOWED STATE

;0UT IS TOTAL OUTSIDE OF 2 STRTES
sBRANCH TO CHECK FOR FAILURE

{ERTATAOr 1P SpOUED STATE

OF RANGE
Ngo GO TOOgRIN OF 8 TEST
YES-CHECK SW

SgT-SSIN§K615'QIBUTION
FRILURE AT GR’ OF
; "CH"

sPRINT CHANNEL &
;SET GRIN TO X8 *

v
TER FCR SI%E OF SAMPLE

120 SRR
g¥§ﬂT ONVERSION

sHAIT FOR

25328KR$0R BEING WITHIN + OR - 1 LSB

;IF IT IS NOT, INCREMENT COUNTER

;IF NOT DONE WITH SAMPLE, LOCOP
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D2RD38.P1L
giég gig:ig 83?385 000100 185152 3&5 uigo.sn «CHECK FOR PRINT SWITCH
212! 012420 0Q0N7&7 000280 ISR “.7 PRINTE
2122 012424 02e7er 000412 000418 CHP out, ALLOWS +T00 MANY OLT OF RANGE?
2123 012%32 100416 8M] SICANT3 :NO, GO TEST NEXT CHRNNEL
21249 012434 105767 185130 1578 SR :YES-CHECK SW 7
2135 0l oooo; 8PL SICNTS NOT SET-SKIP NEXT
£126 015442 &oqrs 000236 JSR %? . PRINTS :SET-PRINT DISTRIBUTION
2127 0l2446 104000 SICNTB: HLT :FAILURE AT GRIN OF 8
2128 012480 01375; 013214 MOV $MSGI,RE S CH™
£129 012484 004767 001334 JSR %7, TOUT
s:ac oxawsg 663;2§ 73qu ?§§B ggtgg;;é*na :PRINT CHANNEL #
aigé 8%5390 005267 éggggs SICNT3: INC CHENT™ :COUNT CHANNELS TESTED
2133 012478 026767 000332 1eel2: CMP CHONT , NUMCH sCHECK FOR ALL CHANNELS TESTED
2134 012802 | BMI Samnxt : IF NOT ALL TESTED, GO TO NEXT CHANNEL
2135 012504 089?2? 173620 JSR %e,BELL RING BELL IF ALL TZSTED
HE NS EEY U0 e T BER dnl wes
5% 012620 (000167 177242 © v SIGMA2 : LOOP
2140 012524 7 020000 165036 PRINTY: BIT 20000, SR
2 HEE B B
ax:§ mgg 01 013052 MOV $MSGA, %2
2144 012642 00N7&7 0012496 ISR %7 1007
aiﬂs §{5§;g 116702 173358 MOVB §E;;g£61hga
§{39 %“ g§3;P 3073 MOV 5n§2§sng
axug §1§§§§ 80473; 1255 JSR %7, 1007
2is0 01 016702 MOV AV,R2
Si2t Bi5802 01702 Oi3l0e o swdecme
axg mgg 864715 06125 JSR -/.zh?ﬁar
aigg 8%%2}% Béﬁik oooaaq ?gg 97 Pkgsnr
5155 012622 mzm; 813113 MIV sM8GD R2
21 1 7¢ 1 JSR %7 . T00T
axg gx g’e‘m MOV UNDER, R2
2189 01 oﬁuna 800500 JSR %7, PRSHRT
S16 Diseue 007es Ooiias Y Ese
gl 812523 0167 336154 MOV t 89
2153 mgé 0047¢ gugwwas ﬁ?fr %7 . PRSHRT

1
Eigs §fasss OIE;gZ gééiaa I %7 . T00T
cleb 012672 O0lb 148 MOV soﬁuﬁ

igg giaszs 004767 (000440 %§g ¢;,Pn T
gx;g 12704 7 020000 164656 PRINTS: BIT 20000, SR
i Bglt B Mo

7 47 MOV #MSGG, R2

5175 Disree Goa 106t JSR %7, 1007
2174 Dl2726 [1e702 173175 MOVE  SELECT+1,R2
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D2RDES. P11
5 HER 2R i uma
iV i
, zx;? 85*35 3037 81 073 MOV sM8GB R2
| E173 BiSTEs BeTR: Bdhges o A J20T
. 5190 012756 80«773; 000360 JSR %7 PRSHRT
| 2181 012762 oxaru; 013170 MOV sM&GH R2
| 2182 D12766 004;83 001022 ISR %7, 1007
| 8183 Oie77e Qlerda o0oDd 3V EQUAL,R?
2184 01277 004767 000340 JSR %7, PRSHRT
2185 013002 012702 013125 MOY sMSGE | R2
2186 01 goqm 001002 JSR %7 rour
2187 01301 1570; 000024 MOV out. R
2188 013016 004767 00CS JSR /.7,Pns+4m
| 2189 013022 000207 RTS %7
| 2190 013024 023420 SAMSI2: 23420 +10,000 DECIMAL
| 2191 0:i3026 000000 SAMCNT: G
2192 013030 000000 AV: G
HB e E R 3
. 21 gxﬁ % OVER: O
. 21% 0l 000000 UNDER: O
2197 013042 000000 ouT: 0
2138 012044 000000 EQUAL: O
199 S‘ﬁ 000044 ALLOWY: 44 :35+]1 DECIMAL
1 000044 ALLOWS: 44 :35+1 DECIMAL
. 2201 013082 040057 O O44S01 MSGR:  .ASCII ;/@3GRIN OF 4,CH'7:
Zaggg 813050 gm & 043117 032040
13086 041 020110 0s?
2204 8“03 040500 036526 MSGB: .ASCII ;/@Avs /;
2208 0131
% 35%?3 04 osag_; 051105 MSGC: .ASCII ;/30VER= /;
2208 maug %9% 042116 MSGD: .ASCII ;/QUNDER= /
2:09 012120 0s:10S 057
gio gigig tm% o4 052125 MSGE: .ASCII ;/a0UT= /
2215 131 04 052521 MSGF: .ASCII ;/@EQUAL= /;
2213 oxaw; 04610 14
2214 01314 5.3 1 g;gsm MSGG: .ASCII ;/@3GAIN OF 8,CH /;
2218 O0131S4 Oy711 74 106
gxa 01 155 1 0
2217 81 17 124 MSGH: .ASCII ;/aWITHIN 3 STATES= /
2218 012176 047111 031440 D0S1440
2219 81 mo%a« 042524 036523
13212 027440
013214 020057 ON4103 027440 MSGI: .ASCII ;7 CH /;

NTERED WITH SYSTEM TRAP CALL
SR aigJTTI\EERORPCQ%STRUSREG

RARBRARRE

013222 036727 164342 020000 mu SR TEST ron muxan PRINT OUT
1§£ %ogx o L +4
1 ; BR CK m n ?"'f ron HALT
13234 D0l2eb? 000076 MOV (b)+, SAVPC A ucnoumi
13240 0l2ee? 000074 MOV ()¢, SAVPSR

2230 D13244 (024eNe CHP -(B), =(B) stroae smcx
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<R0D388.P11

§§31 0{3896 0?*?5;

§35 BlSS3E Qidsh:

2234 0}3268 ?04;5;

6 B3R 1R

5537 uiaa?u 012;77

538 Qi%E BiSoEs

aa:o 0{3312 4

S BiiR

2243 0{3329

s5i0 BN

2248 (013332

2247 D1333%

ce48 013336

2249 013340

2280

2281

2252

2283

2254 334¢ 0127¢7

2258 3350 385702

52 Bies TR

=5 el M

gebl 013372 00S067
010367
010467
002007
012703

PapoPpop oo op opadoPpadopaPaPpoPpodob P opaPoPpoPpudad cpoPpoPoP-aP-osp op-2pop-s

OO0000000C0000000000000000000000000

&
(&= ]

DO4

e3-MRR-7¢ 10:53 FRGE 4e

17277 ISR z?. CRLF ourpur CARRIAGE RETURN AND LINE FEED
8800 MOV CAVR2 E f
00SY MOV snvpc, e Lon REGISTER WITH FAILING PC+2
000104 an PROCT  :PRINT FAILING PC+2
168322 ! IB artsa :WRIT FOR TTY READY
000240 185314 MOV aauo 9TDBR  ;0UTPUT A spncs
000032 MOV SAVPSR, %2 :LOAD PROCESSOR STATUS
000060 TSR %7, PROCT  :PRINT PROCESSOR STATUS
000012 MOV SAVR2, %2 RESTORE REGISTER
164246 CKs ST SR !CHECK SR FOR MALT SWITCH
BFL L +4 :BRANCH IF NOT SET
HALT ‘HALT ON ERROR UP
RTI ‘RETURN TO MAIN LINE
SAVR2: QJ
SAVR3: O
SAVR4: 0O
SAVPC: O
SAVPSR: 0
:SUBROUTINE TO PRINT OUT OCTAL NUMBER
:PRSHRT DELETES LEADING 2EROS
:PROCT PRINTS OUT B OCTRL DIGITS
000001 000206 PRSHRT: ngv 35. g PRSFLG g& n.nc ro Imxcms SHORT PRINTOUT
b
?"? PROCT+4 annucu r nor
165234 BgLa arssa 'WAIT FOR TTY
000260 165226 ggg g;so.aroan OgTPUT A SINGLE ZERO
0001 PROCT: CLR PRSFLG :CLEAR FLAG TO INDICATE FULL PRINTOUT
1777 MOV R3,SAVR3I :SAVE REGISTERS
177726 MOV %4, SAVRY
CLR Y4 ?LERR RY FOR COUNTING CHARACTERS OUTPUT
000144 CLR PRFLG erxakszz CARRY FLAG FOR ROTATES
?°¥ 2550' - CK BIT NUMBER
1 aa‘mc f E &
NC %3  INCREMENT R3 IF ONE
R % TATE LEFT MOST OCTAL TO RIGHT END
0001 14 p.ok: 197 PREFC 5‘°E’E FOR SHORT PRINTOLT
Q P.uﬂ&? sngn
000260 CHP %3 crscx roa RO xr SET
BE? .CONT §s c? 0 NEXT CHARACTER
165136 P.WAIT: ;gLa S’ﬁﬁ?, FOR TTY READY
683625 MOV % JTDBR P?T ugxrosunnncrsn
CLR LG NT REST AFTER A NON-ZERO DIGIT
P.CONT: 1* ;f: - T
, E SNE .+4 assnc ?ﬂ F_NOT DONE
177626 MOV SAVR3,R3 :RESTORE REGISTERS
177624 MOV snvm %4
RTS s RETURN
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2287 Qusia Qo024
§§§§ §}3522 Eggggg
Sl Bis
2293 Dig %}0&
BE hes b
g% pEw GGy
ce98 013550 05¢703
2239 013584 000730
2300 013556 000CO0
€301 013560
=
5304 013s62 032767
e30S 013570 00i0lg
2306 013572 032767
= He 2
€309 013610 100007
S

s iee

314 0l 7
e3ls 01 011667
Sif 228 ¢

218 8}

9 O

R

SHREERERERRERRS

[ e el ol e R e A e el e S el e R Bl e BN g~

R SR
28

£
S
N

&
ol

9

e ps
B
St
~

STEEEEER

n
4

RERPRBAS
R

:

23-MRR-T%

5

3
P

:

EO4

10:83 PRGE 43

cLe :CLEAR CARRY
15T PRFLG ' CHECK FOR PREVIOUS CARRY
BEQ . +10 :BRANCH IF PREVIOUSLY ZERO
CLR PRFLG :IN%TIQLIZE FLAG
SEC :SET CARRY
ggt xg :ROTATE NEXT CHARACTER INTC RIGHT END OF REGISTER
; %
ROL %e
RD PRFLG :STORE CARRY
MOV 3 %ong DATA é
8IC 31?7770 % LEAR ALL BUT LOHEST OCTAL DIGIT
gés :eso %3 sespro ASCII EQUIVALENT
PRSFLG: O
PRFLG: O

scops AND/OR ITERATION LOOP FOR EACH TEST 4000 TIMES
&COPEC: BIT $40000, SR ; ssr sa FOR SCOPE

BNE SCOPEB SCOPE
BIT 84000, SR no-tssr FOR ITERATION
agg SCOPES : INHIBIT ITERATION
C SCOPEF, ICOUNT :COMPARE CURRENT COUNT TO MAX NUMBER
BPL SCOPEG ;sxxr
INC SCOPEF %ﬁ qm
SCOPEB: CMP (B)+,%b REPOS ION S
MOV (6)+ PSR 352“‘ PR;VIOUS PROCESSOR STATUS
INP JRETURN
SCOPEG: CLR SCOPEF CLERR COUNT
MOV 376,  RETURN snvs SCOPE RETURN POINTER
RT TURN INLINE-NEXT TEST
SEORNT: 3 LOUNT LORATION FOR ITERATION LOOP
3£?ﬁ§n: ?ssrx+e QBSEEs OF LAST TES %

TRRCE SUBROUTINE TO PRINT OUT LOCATION COUNTER OF ERCH

STRUCglgﬂ RNDITEE CONTENTS OF RO AND RS
'
i
S? TRCNT
BNE TRC2
g?V sle, TRONT
TRC2: EEE TRCNT

0 TRC]
RTI
TRC1: J R %7, %“%5
v ES: tgnva
MOV %4 TSAVRY
MOV a;#, ss
J %7, 0CT
k| %7 SPACE

MOV RO, R2
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OZRDBB.PI!

1578 OTCSR

MOV ?snvna R
MOV TSAVR3. R
MOV TSAVRY, %4

RTI
TRCNT: O
TSAVRZ: 0
TSAVR3: 0
TSAVRY: O
nsssncs suanourxms
nooness OF MESSAGE TO REGISTER 2
2358 “"f'" Jéa %7
| 2359 DIN0IM 142777 000177 164572 axca ox77 JTCSR :CLR INT FLAG
| 2380 iquee 111267 000042 g :r/e A, EOMK ggvs Ivrsogonﬁésn
Sﬁ 133% 121 000034 n.‘ou’r: gﬁa a/e A.EOMK !coﬁa&: fon fon
| 2383 014034 001001 BNE s BRANCH r NOT END OF MESSAGE
| 2364 1:% 000207 RTS :RETURN IF EOM
| 1 517@@ CMPB mva gﬁymmummr
14044 0010C BNE +10 H IF Not
. ? x:gs %;q_,r 172172 JSR oh CRLF L OUTPUT cmnmcs RETURN, LINEFEED
, 1 .z BR A. INC *NEXT CHARACTER
| 2369 014054 105777 164534 TST8  QTCSR WAIT FOR TTY
! 13322 1 BPL =4
| 1 11 164530 MOVB  (2)+,aTDBR :OUTPUT NEXT CHARACTER
' 14066 000760 BR A.To0T s CONTINUE
| 14070 000 A.EOMK: .BYTE O
' 1407 116 MSGl: .ASCII ;/@AN EXTERNAL TRIGGER SIGNAL OCCURREDJ/;
| 1407% 0SM1 3:5553 859122
| 14104 04610
. 144
| 141 1; 114

141 é 65 11

141 1

}zw 7 uaoig MSG2: .ASCII ;/aBIT 2 SET CAUSES AN INTERRUPT AT LEVEL /;

i i

141 58

141

R R NS TN S Bt

020123 MSGe:  .ASCII ;/, IS 7
§§§103 MSG7:  .ASCII ;/QUCHANNEL INITIARL VALUE NEW VALUE/;

1
1
051231 S: Zgggff 17 RS /
044440
%

e




r«-_ e em Em M W e - w8 mm——

LRIN. MRCYLL 27(732)
DZRDBB.PII

30 BIu08 Beseld
c40l 014304 040057

0l 4
Os lﬂgl
4] 182
g4 Qld
oS OlM
06

014342

L

Py
~
=

094
014380 0S2lll
08 0l43SE 4103
09 0l436M -
10 OIN
2411 0IN374 0O440M0
c4le 018402 047503
5313 14410
14 Ql4416
2415 0OIvNay 09 6&7
e4lb 0Olvs3e
2417 DIWN33 057
E“lg IN440 0S21e2S
24l 14446 DN3S0S
, g:g? iﬂﬂSﬂ 020108
|
| 24el 1q495 SZS??;
| 2423 814475 g;zlll
2424 DI9SOM 114
i cS Olzglg esl
4 cb 0I4S]
e
aqsg 1 11
5330 1484
31 0ivsty 1
BE fiss o
| §§3“ 1
35 0l4e02
E“g; 146084 03050
I< 01461% 11
2438 {461
55? *
1
|
14654
Si4s Olugee - per
01
1 0s1
iy
L)
L)
IN714
14716
N 517
483 01v7 05?7
454 D147 101
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2
=oe

£

el

—
¥ -

711

i

11

T2

—

040526
052520

R
020118
02004

027461

MS(8:

MSGS:

MSGI0:

MSG1l:

MSGle:
MSG13:
MSGIM:

MSG1S:

MSG16:

MSGL17:

MSG20:

LR3CII

-RSCIT

.RSCII

.RSCII

.ASCII
.ASCII
.ASCII

.ASCI1
.ASCII
.RSCII

.ASCII

GO4

:/8INPUT A POSITIVE VOLTRGE TO THE INITIAL CHANNEL/;

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

;/@INPUT R NEGATIVE VOLTAGLE TO THE INITIAL CHANNEL/;

i /3DIFFERENTIAL GAIN NOT LINEAR WITHIN + OR -/;

;71 LSBd/;

;Rl172 LSBaIR;

i/ GRINS GRINY GRIN2 GRIN13/;
;/MEASURED /;

;73MAX 0K /;

;/MINOK 7

1Al 174 LSBaR;
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14740 020084
14746 60
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0SISl4 Q80102
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DZRDBB.P11 CROSS REFERENCE TRBLE =-- USER SYMBOLS
=DCS 000602 6808 693
RDCSR =%000001 6388 BI3* B
; 7b1% ?58*
89, &8
901 Q03%
9955 Q4c*
97 979%
1046%  1048#*
1092% 1137#
1186%  1194%
1280 1284!
1392 1405»
1668% 1669
1733 1749%
1885% 1901#
994! 995!
114 1£7g
{31 168y
i
s H
"
‘ 2108
23738
1 : 1925
{2338

2l7s

19698

1330
gt
17080
1334

171

I04

7ee

Fo 2288y
=N NN
L R R B

—
d)\nmb-.-t
Wer—=O—un

o e E
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