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1.0 GENERAL INFORMATIUN

THE CZIXV?2? DIAGNOSTIC PROVIDES A SERIES OF TESTS 710 VERIF Y THF
INTEGRITY AND FUNCTIONALITY OF THE IAV/IDV-11 FAMILY, THIS
DTAGNOSTIC CAN BE USED BY FIELD SERVICE FOR FUNCTIONAL TESTING,
By THC ENGINCER FOR DESIGN TESTS, AND By MANUFACTURING FOR
CHECKOUT AND REPAILR.

THE FOLLOWING SPECIAL FEATURES ARt IMPLEMENTED.

THE DIAGNOSTIC IS SET UP FOR FIELD SERVICE SO THAT IF THE USER
TYPES “"N" TO THE "CHANGE HARDWARE" AND "CHANGE SOF TWARE "
QUESTIONS, AN AUTOMATIC CONFICURATION ROUTINE WILL BE RUN, THIS
FINDS AL DEVICES IN THE ADODRTSS RANGE 171000 TO 171770, PRINTS
A CIST OF ALL IAV/IDVIL DEVICES FOUND, AND CARRIES OUT THE
SELEC ED TESTS ON THESE DEVICES, THIS FEATURE HAS SPECIAL
iIg?IFICANCE WHEN THE XXDP+ SETUP UTILITY IS USED (SEE SECTION

NO: ALL OF THE DIAGNOSTIC TESTS ARE. RUN DURING EVERY PAGS, WHICH
TO RUN IS DETERMINED By THE DEVICE BEING TESTED AND By THt
ANS#ERE TO THE SOFTWARE QUESTIONS, FOR MORE INFORMATION, SEE
SECTION 6.0,

THE "PRINT" COMMAND CAN BE USED TO OBTAIN A LIST OF TEST TITLES,
A PRINTOUT OF THE TAV/IOV-11 CONFIGURATION THAT THE DIAGNOSTIC
15 USING, OR A PRINTOUT OF THE ERROR STATISTICS ACCUMR ATED B
THE DIAGNOSTIC, HELP ON HOW 0 REPEAT THE AUTOCONFIGURATION CAN
ALSO BE OBTAINED, FOR MORC INFORMATION, SEE SECTION 4,0,

I¥ THE EVALUATE FLAG "EvL' IS SET, ANr UNIT ON WHICH MORE THAN 5
ERRORS ARE DETECTED FOLLOWING A "START' COMMAND I% DROPPED FROM
TESTING.

THE PROGRAM SUPPORTS UP TO 16 UNITS, ALL SELECTED TESTS BEING
RUN ON ONE UNIT BEFORE PROCEDING TO THE NEXT UNIT,

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOF TWARE (SUPERVISOR),  THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT,
THIS PROGRAM CAN 8E USED WITH AxDP.,

FOR A COMPLETE DESCRIPTION OFf THt RUNTIME StQVICES, REFER TQ THE
XXDP+ USER'S MANUAL , THERE 15 A HRIt+ DESCRIPTION OF THE
oA M, SERVICES IN SECTION & OF THIS OUCUMENT,

B GrSTEN AFQUIREMENTS

Ay ST PRAOGCE H0R wl T A MINTHUM OF R OF MEMOR)Y

B, CUNSQLEL TueNMINAL WITH INTERFACE ADUDREGH J77'H600,

SEQ 0003
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C. XxDP+ LLOAD DEVICE (RX,RIK,RL. ECT.)
D, 10V TAV 11 MODULES TO B8F CHECKED,

E. FIEL™ CHECKOUT : FOR DIGITAL MODULES, DIGITAL TEST CONNECTOR
2G-MOQ2A.

FOR ANALOGUE MODW.ES, CALIBRATED VOLTAGE
SOURCE, MEASURING EWUIPMENT AND ANALOGUE
TEST CONHECTOR,

MANUFACTURING : FOR DIGITAL MODULES, DATA LOOPBACK EWQUIPMENT,
CHECKOUT

FOR ANALOGUE MODWES, CALIGRATED VOLTAGE
SOURCE AND MEASURING EQUIPMENT,

1.3  RUNNING THE DIAGNOSTIC ON A FALCON

TO RUN THE DIAGNOSTIC ON A FALCON BASED SYSTEM, A BOOTSTRAP
PROGRAM IS NEEDED IN ADDITION TO THE ABOVE REQUIERMENTS,
THIS COWWD BE IN THE FALCON MACRO ODT ROM (KXT11-A2), OR ON

IF YOU HAVE INSTALLED THE FALCON MACRO-ODT ROM KXT1ll- A2 FOR
BOOTING THE XXOP. MEDOIA WITH YHE DIAGNOS.IC ON IT, SOME OF THE
IAV/IDV-11 DEFALT ADDRESSES ARE USED, PREUVENTING THE
DTAGNOSTICS AUTOMATIC CONF IGURATION ROUTINt FROM WORKING
CORRECTLY., TO USE THE DIAGNOSTIC, THE ADDRESSES MUST BE ENTERFD
MANUALL Y 'ISING THE STARTWY® QUESTIONS,

NOTE :
ONES THE XXDP+. MEDIA IS BOOTED, THE CONSOLE “HREAK © KL SHOWULD
NOT BE PRESSED AS IT MAY CAUSE ERROR MESSAGES TO BE PRINTED,

1.4 RELATED DOCUMENTS AND STANDARDS

XXDP+ HISER MANUAL (CHQUS)
TAV/IDV-11 OPTION DESCRIPYION (- -CO3NC -Cu

AEFORE RUNNING THIH ODIAGNOSTIC, THe APPROPRIATE Lul 11 CPU,
MEMORY AND PERIPHERAL S TANDARD DIAGNOSTICYH SHSHOULD BE RUN YO VERIF)
CORRECT OPFRATION OF THE SYSTEM,

1.6 EXECUTION TIME

LAEQUIION TIMLY L1STED BELOW ARL FOR A WHOLL PALS LN NU QUICK



USER DUCUMENTAT TON

é.._T.

MACRU ML00 06 OCT AR 15:00 PAGE 4.0

VERIFY MODE WITH "UAM" FLAG SELECTED.

MANY OF THE TESTS NEED MANUAL INTERVENTIONS, SO [T MAKES NO
SENCE TO GIVE THE TIMES WITH UAM NOT SPT,

EXECUTION TIMES VARY WITH THE CPU TYPE, THE FOLLOWING TIMES
ARl TYPICAL ON A PDOP-11/23 SYSTEM

FIELD SERVICE TESTS - 1 DIGITAL INPUT MODWE 18 SECONDS
DIGITAL OUTPUT MODULE 18 SECONDS
ANALOGUE INPUT MODuLLE 1R SECONDY
ANALOGUE OUTPUT MODULE 18 SECONDS

DIGITAL INPUT MODWE 18 SECONDS
DIGITAL OQUTPUT MODW E 18 SECONDS
ANAL.OGLE INPUT MODULE 18 SECOND-
ANALOGUE OUTPUT MODULE 18 SECONDS

MANUFACTURING TESTS
VBASIC LLOGIC ONLY)

[ ) ek

MANUFACTURING TESLTSG
C INCL, LUOPBACK QR
SETUP TESTS)

DIGITAL INPUT MODW £ 270 SECOND"
DIGITAL OUTPUT MODULE 110 SFCOND';
ANALOGUE INPUT MODWL.E 18  SECONDY
ANALOGUE OQUTPUT MODULE 18 SECUNDS

P Y

SEQ 000%
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2.0 OPERATING INSTRUCTIONS

THIS SECTION CONTAINS A BRIEF DESCRIPTION OF THE RUNTIME
SERVICES, FOR DETAILED INFORMATION, REFER TO THE XXDP. USER'S
MANUAL (CHQUS),

D | COMMANDS

THERE. ARE FLEVEN LEGAL COMMANDS FOR THE CIAGNOSGTIC RUNTIME
SERVICES (SUPERVIGOR),  THIYS SECTION LISTL THE COMMANDS AND
GIVES A VERY BRIEF DESCRIPVION OF THEM, THE XXDPs USER*'S MANUAL
HRS MORt. DETAILS.

COMMAND EFFECT

START START THE DIAGNOSTIC FROM AN INITIAL STATF

RESTART START THE OTYAGNOSTIC WITHOUT INITIAL IZING

CONTTINUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER tC)

PROCEED CONTINUE FROM AN ERROR HALT

EXIT RETURN TO XXDP+ MONITOR (XXDP:. OPERATION ONLY!)

ADD ACTIVATE A UNTIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIMt

DROP DEACTIVATE A UNITY

PRINT PRINT TESYT TITLES, TAV/IDV-11 CONt IGURATION,

ERROR STATISTICS, OR HOW TO RECONF IGURE ,
(SEE SECTION 4.0)

DIGSPLAY YPE A LIST OF ALL DEVICE iN CO1ATIUN
FLAGS TYPE THE STATE OF ALL FLAGS (SEE SECTION . 31Y
JHLAGS CLEAR AlLL FLAGS (SEF SECTION 2.5)

A COMMAND CAN BF RECOGNIZED By THE FIRST THRtE CHARACTERS, S0
YOU MAY, FOR EXAMPLE, TYPE “STA" INSTEAD OF "START®,

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARt USEDR TO MODIE + SUPERVISOR
QPERATTI(HI, THESE SWITCHES ARE. APPENDED TO0 THE LEGAL COMMANDS,
ALL OF THE LEGAL SWITCrtS ARE TARWATED BELOW WITH A BRIEF
UESCRIPTION OF €ACH. IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER
IS DESIGNATED ®6Y ~ODODDD*,

SWITCH EFFECT

JTESTHLIST ExECUTE ONLY THOF TESTS SPECIFIED IN
THE LIST, 1151 In R STRING OF TEST
NUME RS, FOR Ot XAMPL T TESTS 1157 1o,

TRl LIST Wil CAUSE TESTS 1,%,7,8,9,10 1O
Bt RN, ALl OTHER TESTS WIil NQT BE RUN,

APRYS5R0DDD EXECUTE DDODD PASHES (DDDODD « 1 TU 640000

ZEV ARG R GG SET OSPFECIFTED FLAGS,  FLALYS ARE DESCRIBED
N SECTIUN 2,3,

ZH P DDDBD HEPORT END OF PASS MESHALE AP TER FvEHD
LODDEG PaySES ONE Y (DDDDD - L TO 648000

AOUNTT el 1Y (e STZARDD AR UNE r THOYE UNLYYS SPECTE LED

SEQ 0006
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IN THE LIGT, LIs? EXAMPLE - ZUNITS:0:5:10 10
USE UNTTIS 0,5%,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE:
STARYT " TESTS:1 S/7PASS1000/EUP 100

Rt EFFICT Or THIS COMMAND WILL BE: 1) TESTS 1 TPROUGH S5 WiLl. BE
EXECUTED, @) ALL UNITS WILL TESTED 1000 TIMES AND 33 THE END O
PASS MESSAGE' WILL BE PRINTED AFTER FACH 100 PASSES ONLY, A
SWITCH OAN Bt RECOGNIZED Ry THt FIRST THREE CHARACTERS, Y0OU MAY,
FOR EXAMPLE, TYPE “/TES:1-5" INGTEAD OF "/TESTS:1-5¢,

BELOW IS5 A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED By
t ACH COMMAND.

START X b
RESTART X X
CON! INUE X
PROCEED

DROP .
ADRD X
PRINT

DISPL A X
FLRGS

JHLAGYS

EXIT

> A
Foa

FLAGS ARE USED TO SET UP CLRTAIN UPERATIONAL PARAME TER5 SUCH A4
LOOPING ON ERROR. AlLL FLAGS ARE CLEARED AT S TARTLE AND REMAIN
CLEARED UNTIL FXPLICITLY SET USING THE FLAGS SWITCH, L AGS ARE
AL S0 CLEARED AFTER A START COMMAND UINLESYS SET USING THE | LAG
SWITCH,  THE ZFLAGS COMMAND MAY ALSO dF USED 10 CtEAR ALL FLALS,

WITH THE EXCEPTION OF Tt START AND JZFHL AGYS COMMANDS, NU
COMMANDS A+FECT THE STATE OF Ted PLAGS, THEr REMAIN SET OR
CLEARED AS SPECTHIED Br THE LAGT FLAG SWITCH,

Fl AL FEFFECT

HOE HAL T ON ERROR CONTROL I RETURNED TO
RUNTIHME SERvVICES COMMAND MODY

1.0¢ L OOP ON ERROR

TER. INFIBIT ALl ERROR REPORTY

1Bt » INHIBIT ALL tRROR REPORT EXCEPT

FIRGT LEVEL (FIRST LEVEL CUONTALINY
FRROR TrPE, NUMBER, PC, TE4ST AND UN]T)

Trk s INHIBIT FXTENDED ERROR REPORTS ( THQSE
CALLED B1 PRINTX MACROS )
bR DI CT ME4HAGES TQ LINE PRINTLER

314] “BELL“ UN ERRUOR

SEQ w007
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PN PRINT TEST NUMBER AS TEST EXECUTES

UAM UNATTENDED MODE (NO MANUAL INTERVENTION)
{IF SET, TEST 15,16,17,18 WILL NOT RUN)

I-R INHIBIT S ATISTICAL REPORTS (NOT APPLICABLE)

IDR INHIBIT PROGRAM DROPPING OF UNITS (NOT
REQUIRED SINCE UNITS ARE ONLY DROPPED IF
EVL IS USED,

ADR EXECUTE AUTODROP CODE

Lar LO0P ON TEST

tovl F XECUTE EVALUATION IF., DROP UNIT IF MORY
THAN S { RRORS OCCUR AFTER A START OR RESTART
COMMAMND,

+ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

GEE THE XXDPs USER'S MANUAL FOR MORE OETAILS ON FLAGS, YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
T0 CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT t£RROR REPOKTY
AND TYPE A “BELL” ON ERROR, YQU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE ; IER:BOE
J.4 HARDWARE QUESTIONS

WHEN THE DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION BY TYPINWNG “CHANGE HW (L) 2*

THIS DIAGNOSTIY HAS BEEN PRELOADED SUCH THAY IF YOU ANSWER “N*
TO THE QUESTIUN, IT WILL AUTOMATICALLY SEARCH FOR UP TO 14k
TAV/IDV1I1 UNITS IN TeE ADDRESS RANGE 171000 TO 171770, DEFAULT
VECTORS EQUAL TO THE LOW 9 ADDRESS BITS WILL BE ASSUMED FOR
MOODWES WITH ADDRESSES OVER 171400,

TO RUN THE DIAGNOSTIC WITH SPECIHIC MOOULES WHICH NEED NOT B8F IN
THE ABOVE ADDRESS RANGE, vYOU MUST ANSWER "y TO THE “CHANuE
HARDWARE * QUESIION., THE RUNTIME SERVICES WILL THEN AuiC #OR THE
NUMBER OF UNITS (IN DECIMAL ), TO KEEF DOWN MEMORY REQUIREMENTS,
THE HMAXIMUM NUMBER OF UNITS SUPPORTED [45% 1€, YOU WILL THEN SE
ASKED TH' FOLLOWING QUESTYIONS FOR EACH UNIT;

MODE REGISTER ADDRESS (03 171000 ?

IN REPLY, 10U SHOULD ENTER AN ADDRESS IN OCTAL IN THE RANGE
160000 TO 1771770,

VECTOR ADDRESS (FOR QUIPUT MODULES, TPt "0“) (0Y O 7

PRIORITY LEVEL (FOK OUTPUT MOLES, TrPE “0") (0) 4 7
(FOR LST WITH FIXED PRI. USE LEVEL 4 ONL 1)

FOR QUTPOT MODLTES (WHICH HAVE NO INTERRUPD L OGIC) 100 ShAED
Tt "0 FOR THE ABOVE TWO QUESTIONY, THIS (AUSES THE DIAGNOSTIC
PRINT ROUTINE TO OUTPUT "NUNE® FOR THE VECTOR ADDRESS OF THL
HOOLWE S,

SEQ 0008
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IS THIS MODULE CONNECTED TO ANCTHER VIA A LOOPBACK CABLE
CIONLY MANUFACTURING SHOULD ANSWER YES)Y (L) N 2

IF YOU ANSWER "N" TO THIS QUESTIUN, NO MORE HARDWARE GQUESTIONS
ARt ASKED. THIS wWILL BE i1+E NORMAL. ANSWER FOR FIELD SERVICE AL
SPECIAL SIGNAL LOOPING EQUIPHMENT IS REQUIRED FOR LOUOPBACK TESTS,
IF YOU ANSWER "y, THE FOLLOWING ARE ALSO ASKED:

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESLHTS
(FOR QUTPUT LOOPBACK TYPE "N") (LY N?

THIS SELECTS WHETHER TO USE THE 0-5 vOLT OR 0-60 vOLT

SENSTITIVITY OF THE DIGITAL INPUT MODULES FOR THE INPUT LOOPRACIC TESTS,
TO FULY.Y TEST THE MODUWLES, SEVERAL PASSES SHOULD BF MADE AT BOTH
LEVELS, FOR OUTPUT LOOPBACK TESTS THE 0-50 VOL T SENSITIVITY MUST

BE USED (“N" HAS TOQ BE TYPED),

IF "y U TYPED, THE NEXT QUESTION IS OMITTED.

OTHERWLISE, THE DIAGNOSTIC ASKS:

DEBOUNCE PERTOD FOR DIGITAL INFUT LGOPBACK TESTS
S500US (0), D5 MS (1), 1OMS (&) OR ALL (3) (5 3 2

IF THE HIGH LEVEL (0-60 VOLTS) IS USED OM THE CIGITAL INPUI
MODWWLES, THE HARDWARE CAN BE PROGRAMMEDN TO WAIT #+0R A SPECIF IED
INTERVAL BEFORE INTERRUPTING WITH NEW INPUT DATA, THIS QUESTION
ALLOWS YOU TO SPECIFY THAT A PARTICULAR INTERVAL BE WSED, FOR
FOCL TESTING CF THE MODUWES, "3" SHOWULD Rt TYPED,

FOR QUTPUT LOOPBACK TESTS THE ANWERING OF THIS QUESTION HAS NUO
RFFECT, A FIXED 500 US INPUT DEBOUNCE WILL ALWAYY BE USED.

OTHER MODILE MODE REGISTER ADDRESS (0) 171400 ?

IN REPL Y, 10U SHOW.D ENTER AN ADDRESS IN OCTAL IN THE RANGE
160000 10 177770, THE MODULE AT THIS ADDRESS WlLL BE 1SED AY THE
OTHER HALF OF A LOOPED PATIR, oUT WILi. NOT ITSELF BE TESTED
UNLESS IT IS ALSO ONE OF THE MODWULES SPECIFILIED By THE FIRGT
HARDWARE QUESTION UNDER ANOTHER UNI' NUMBER. It THE UNIT Iy
CONNECTED TU SEVERAL. OTHER MODWES, ONLY ONE WILL BE USED FOR
LOOPBACK TESTING,

OTHER MODW.. VECTOR ADDRESS (IF DQUTPUT MODWULE, TYPE "0O"Y (0Y 400 ?
FOR QUTPUT MODULES (WHICH HAVE NO INTERRUEYT L OLICY U SHOWLD

Tee 0" FOR THE ABOVE QUE L TION. THIY Crtlues THE DLAGNDSTIC

PRINT ROUTINE TU QUTPUT “NONE © FOR THE VECTOR ADUORESYS OF  THE
MODUL t,

THE FOLLOWING TLLUSTRATES THE RESFONGE TQ THE HARDWARE
UQUESTTONS, IN THTS EXAMELE . THE USER RESPONTE IS UNDERL INED o«

CHANGL HARDWARE (1) 2 v «CR»
MNDTS (DY 2 2 «CR-»
INTY O

MGLe REGISTER QUDRESS () 121000 7 by,

SEQ 1009
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VECTOR ADDRESS (+OR QUTPUT MODULES, TYPE “0") (0) O ? <CR»

PRIORITY LEVEL (FOR QUTPUT MODWLES, TYPE "0") (U) 4 ? O <CR»
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) RIS
15 THLIS MODULE CONNECTED Tv) ANOTHER VIA A LOQPBACK CABLE
CONLY MANUFACTURING SHOULD ANSWER YES) (L) N ? <CR>»

UNTT 1

MODE REGISTER ADDRESS (0) 171000 ? 171400 <CR>

VECTOR ADDRESS (FOR QUTPUT MODULES, TYPE RETURN) (0) 0 ? 400 <CR>
PRIORITr LEVEL (FOR QUTPUT MODULES, TYPE RETURNY (0)Y 0 ? A ;Ch; ‘

*

(FOR 1SI WITH ¥FIXED 2 I. USE LEVEL 4 ONLYY  --- .- -

IS THIS MODULE CONNECTED TO ANUTHER VIA A LOOPBACK CABLE
(OMLY MANUFACTURING SHOULD ANSWER YES) (LY N 2?2 Y <CR»

L OW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESS
(FOR OUTPUY [OOPBACK TYPE “N") (LY N ? <CR»

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS
SO0US C0), 5 MG (1), 10M5 (2) OR ALL (3) (S) 3 2 <CR>

OTHER MODULE MODL REGISTER ADURLSS (O) 171000 ? <CR»
OTHER MODULE VECTOR ADDRE: (IF OUTPUT MODULE., TYBE "0") (0) O ? <CR»

IN THIS EXAMPLE, THE INTERNAL LOGIC OF AN QUTPUT MODW b AT
ADDRESS 171000 WILL BE TESTED. THE MODULE WILL. THEN BE USED AS
YHE SIGNAL SQURCE TO TEST AN INPUT MQDULE AT AJDRESS 171400,

FOR THE DIGITAL LOOPBACK TESTS THE LOGIC LEVELS USED wlIll Bt O
VOLTS FOR THE LOW LEVEL AND UP TO 60O VOLTY FOR THE HIGH LEVEL,
IF INPUT LOOPBACK TESTS ARE RUNNING ALl DEBOUNCE INTEFRVALS
WILL B8E USED,

NOTICEF THAT THt DEFAULT VALUE FOR THE PRIORITY LEVEL CHANGES
WHEN A NON-DEFAULT RESPONSE 1S GIVEN., THIS I9% TRUE FOR ALL OF
TH&)HRRDHRRE QUESTIONS, S0 BE CARFFUL WHEN SPECIVYING MULTIPLE
UNTY !

2.5 SOFTWARE QUESTIONS

AF TER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTER A
RESTART GR CONTINUE COMMAND, THE RUNTIME SERVICES WILL AbC P OR
S0F TWARE PARAMETERS,  THESE PARAMETERSYS GOVERN THE DIAGNOSTIC
OPERATING MODES. YOU WItL BE PROMPTIED By “CHANGE SuW (L) ', THE
NORMAL REGPONSE FOR » TELD SERVICE 1S TO TyPE "N-, THLYW CAUSES
THE DEVICE INTERNAL LOGIC TESTS AND F IFL D INPUTAOUTPLT TESTS T0
BE RUN,

IN A MANGEACTURING ENVIRONMENT, THE PARAMLIERS SHOULD BE CHANGLD
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By TYPING ~y*, THE FOLLOWING QUESTIONS WILL THEN Bt ASKED :
RUN MANUFACTUIING TESTS (L) N ?

ANSWERING "N T0 THIS QUESTION CAUSES THE INTERNAL LOGIC AND
FIELD INPUT/0'ITPUT TESTS TO B RUN, THE NEXT SOF TWARE QUESTION
WILL BE "QUICK VERIFY 7", ANSWERING "y CAUSES THE FOLLOWING
QUESTIONS TO BE ASKED:

RUN LOOPBACK AND I/O TESTS (L) v ?

I# "y* IS TYPeD, LOOPBACK TESTS WILL BE RUN FOR DIGITAL MODWLES
AND INPUT/0UTPUT TESTS WILL BE RUN FOR ANALOGUZ MODWLES,
ANSWERING “N" CAUSES OnLY THE INTERNAL LOGIC TESTS TO BE RUN AND
THE NEXT QUESTION TO BE "QUICK VERIFY MODE 2, THIS IS INTENDED
FOR A QUIC!IT TEST OF THE MODWLE INTEGRYITY BEFORE CONNECTING UP
TEST EQUIPMENT FOR FULL TYESTS.

FIRST PATTERN FOR DIGITAL LOOPBACK TESTS (0) 177777 2
SECOND PATTFRN FOR DIGITYAL L OOPBACK TESTS (0) O ?

THESL WILL BE USED AS ALTERNATING DATA PATTERNS IN DIGITAL
LOOPBACIC TESTS 8 AND 9,

QUICK VERIFY MODE (L) N ?

If THE AMSWER TO THIS QUESTION IS =y*, ONLyY ONE ITERATIOUN Of
EACH TEST vILL. BE PERFORMED, OTHERWISE, SOME TESTING IS DONE
MORE THAN ONCE. REPEATEDLY TESTING A PTECE OF LOGIC IN THIS WAY
OF TEN DETECTS FAULTS WHICH A SINGLE TEST WOULD NOT, THEREFORE,
TO FULLY TEST THE HARDWARE, THE ANSWER YO THIS QUESTION SHOULD
BE "N,

THE FCLLOWIMNG TLLUSTRATES THE PESPONSE TU THE SOF YWARE
QUESTIONS. THE USER RESPONSE IS UNDERLINED:

CHANGE SOFTWARE (1) ? Y <CR>

RUN MANUFACTURING TESTS (1) N ? 1 <CR>

RUN LOOPBACK AND 170 TESTS (L) 1 ? 1 <CR»

FIRSY PATTERN FOR DIGITAL LOOPBACK TESTS (0) 177777 7 175052 <CR>
SECOND PATTERN FOR DIGTTAU LOOPBACK TESTS (0) O 2 50525 ¢CRs
QUICK VERIFY MODE (1) N ? <CR> .

IN THIS EXAMPLE, FULL MANJK ACTURING TEHTS ARE 10 BE RN,
INCLUDING LOOPBACK TESTS FOR ANt DIGITAL MODULES AND

INPUT/0UTPUT TESTS #OR ANt ANALUGUE MODULES. IN THt DIGLIAL

I DOPBACK TESTS WITH AL TERNATING FATTERNG, THE USER HAYS CHEOHEN TQ

SWLITCH AL TERNATE 81715 OF THE STONAL RATHER THAN 10 ACCLPT THE
DEFAULT OF ALL ONES IHMEN ALL JEKOS,

SEQ 0011
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2.6 EXTENDED P-TABLE DIALOGUE

kho.cN YOU ANSWER THE HARDWARE QUESTIONS, Y0/ ARE BUILDING ENTRIES
TN A TABLE THAT QDESCRIBES THE DEVICES UNDER TEST, THE SIMPLEST
WAY TO BUILD THIS TABLE IS TO ANSWER ALL QULSSTIONS FOR EACH

UNIT TO BE TESTED. IF YQU ARE TESTING SEVERAL TCOCNTICAL OFVICES,
THIS BECOMES TEDIOQUS SINCE MOST OF THE ANSWERS ARE THE SAME FOR
EACH UNIT,

TD TLLUSTRATE A MORE EFFTCIEMT METHOD, SUPPOSE rOuU ARE TESTING
FOUR DIGITAL INPUT MODULES ALL CONNECTED VIA SPECIAL TEST
EQUIPMENT TO ONE DIGITAL OUTPUT MODULE FOR LOOPBACK TESTS, YQU
COULD ANSWER THE HARDWARE QUESTIONS FOR EACH OF THE FOUR UNITY
AS SHOWN IN SECTION 2.4, HOWEVER, APART FROM THE “MODE REGISTER*™
AND ~VECTOR ADDRESS"”, THE ANSWERS ARE THE SAME FQOR ALL OF THE
UNITS. THIS PROCEDURE IS NOT VERY EFFICIENT.

THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT SPECIFICATIONS
HOWEVER. LET'S BUILD THE SAME TABLE USING THE MULTIPLE
SPECIFICATION FEATURE:

CHANGE HARDWARE (L) ? Y <CR»
JUNITS (DY 2?2 4 <CR»

UNIT O
MODE REGISTER ADDRESS (0) 171000 ? 171400,171410,171420,171430 <CR>

PRIORITY LEVEL (FOR OQUTPUT MODWULES, TYPE *“0") (D) 4 ? «CR>»
(FOR LSI WITH FIXx-D PRI. USE LEVEL 4 ONIL.Y) R

IS THIS MODULE CONNECTED TO ANQTEER VIA A | QUPBACK CABLE
(ONLY MANUFACTURING SHOWL.D ANSWER YES) (L)Y W ? v ¢CR»>
LOW LEVEL INPUT FOR DIGITAL INPUY LLOOPBACK TESTS

(FOR OUTPUT LOOPBACIKK TYPE “N") (L) N 7 <(R»

OEBCUNCE PERIOD FOR OIGITAL INPUT LOOPBACK TESTS
S00US (0), 5 MS (1), 1OMS (2) OR ALL (3) (5) 3 72 <«CR»

OTHER MODULE MODE REGISTER ADDRESS (0) 1714G0 2 1?1000 «CR»

AS YOU CAN SEE IN THE ABOVE CIALCGUE, THE RUNTIME SERVICLL WILL
BUIL.D AS MANY ENTRIES AS TIT CAN WITH THE INFORMATION GliviN IN
ANT ONE PA5S THROUGH THE QUESTIONS, IN THIS EXAMPLE, THE 4 INPUI
MODULES AT ADDRESSES 174000, 174010, 174020 AND 174030 Akt SET
UP WITH VECTORS 400,410,420 AND 430, ALl HAVE PRIORIT: Livel 4
AND AL USE HIGH LEVEL WITH ALL THREE DEBOUNCE PERIUDS AND ALL
ARE CONNECTED YU THE SAME OUTPUT MUDULE AT ADCRESS

171000,
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S.7 CLOCK QUESTIONS

IF THERE IS NO LINE TIME CLOCK ON THE SYSTEM, THE USER 1S ASKED

10 TYPE 2 CHARACTERS 6 SECONDS APART ON THE CONSOLE. THIS SHOULD
BE DONE AS ACCURATELY AS POSSIBLE SINCE THE INTERVAL IS USED BY

THE DIAGNOSTIC TO CALCULATE VALUES FOR DEVICE TIMEOUTS,

2.8 QUICK START-UP PROCEDURE (XXDPs)

1. 8007 XXDP.
. SIVE THE DATE AND ANSWER XXDP + QUESTTONS

. TYPE "R ZIXV??". ( NORMALLY THE REVITION AND PATCH
LEVEL ARE TYPED INSTCD OF THE
QUESTION MARKS. THE FORM SHOWN
HERE CAUSES THE LATEST VERSION TO
BE RUN, )

4, TYPE “START"

. FOR STANDARD CONFIGURATIONS USING ADDRESSES 171000 TO
171770 ANSWER THE "CHANGE HW" QUESTION WITH "N* TO TEST
SPECIFIC DEVICES 0OR THOSE AT NON-STANDARD ADDRESSES ANSWER
"Y* AND ANSWER AlLL O THE HARDWARE QUESTIONS,

6. ANSWER THE "CHANGE SW"” QUESTION WITH "N©

[#a)

WHEN YOU FOLLOW TH_, PROCEDURE YOU WILL BE USING ONL 1 THE
DEFRULTS FOR FLAGS AND SOF TWARE PARAMETERS, THESE DEFAULTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5,

2.9 USING THE XXDPs+ SETUP UTILITY

TO ENABLE THE DIAGNOSTIC TO AUTNMATICAtLY ESTABLISH THE Txvil
CONFIGURATION IN THE FIELD, THE HARDWARE P TABLE IS PRESET FOR
16 UNITS, EACH WITH A MODE ADDRESS Nk 0. IF THE XXDP+ SETUR
UTILITY IS USED TO PRESET THF P TABLF FOR A PARTICULAR
CONFIGURATION, THEN THE DPIAGNOSTIC WILL NOT A" IMATICALL»
ESTABLISH THE CONFIGURATION AT STARTUP, IN TH. CASE, ThE
DIAGNOSTIC CAN BE MADE TO DO AUTOMATTIC CONF IGURATION Br
ANSWERING THE HARDWARE JUESTIONS TO GIVE 16 “INITS WITH MQODE
ADDRESSES OF O.

EG. CHANGT HARDWARE (L) ? 1 <CR»
SUNITS (DY ? 16 <CR>
UNIT 0

MUDE REGISTER ADDRES. (0) O ? 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 «CR>
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VECTOR ADDRESS (FOR OUTPUT MODULES, TYPE “0") (0) 0 ? © <CR>

PRIORITY LEVEL (HFOR OUTPUT MODWLES, TYPE "0") (O) a4 ? 0':CR>
(FOR LSI WITH FIXED PRI, USE LEVEL 4 ONLY) .

IS THIS MODULE CONNECTED TQ ANOTHER VIA A 1 JOPBACK CAHILE
(ONLY MANUFACTURING SHOULD ANSWER YES) (L) N ? <«Ch»
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5.0 ERROR INHORMATION

2.1 TYPES OF ERROR MESSAGES

IHERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED 8y A
DTAGNOSTIC : GENERAL, BASIC AND EXTENDED. GENERAL ERROR
MESSAGES ARE ALWAYS PRINTED UNLESS THE ~IER" FLAG IS SET
(SECTION 2.3). THE GENERAL ERROR MESSAGE IS OF THE FORM .

NAME TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
ERROR MESSAGE

WHERE NAME « DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, MARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = O - N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERKOR MESSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE "IER" OR "IBR" FLAGS ARE SET (SECTION 2.3). THESE MESSAGES
"ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION
SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA, THESE ARE ALWAYS
PRINTED UNLESS THE "IER", "IBR" OR "IXR" FLAGS ARE SET (SECTION
2.3). THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL
ERROR MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES,

5.2 SPECIFIC ERAROR MESSAGES

ALL SPECIFIC EQROR MESSAGES ARE EXPLAINED WITH THE TEuT
DESCRIPTIONS IN SECTION 6.0,
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4, 0 PERFORMANCE AND PRDGRESb REPORTS

AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THF
TOTAL NUMBER OF ERRORS REFORTED SINCE THE DIAGNOSTIC WAS STARTED,
THE “EOP" SWITCH CAN BE USED TO CONTROL HOW OFTEN THE END

OF PASS MESSAGE IS PRINTED, SECTION 2,2 DESCRIBES SWITCHES,

4,1 PRINT COMMAND UTILIZATION

THE “PRINT" COMMAND CAN BE USED TO FIND OUT HOW MANY ERRORS HAVE
OCCURRED ON EACH UNIT SINCE THE DIAGNOSTIC WAS STARTED.

IN ADDITION, THE COMMAND CAN PE USED TO DISPLAY THE
CONFIGURATION THAT THE DIAGNOSTIC IS CURRENTLY USING, TO PRINT A
LIST OF TEST TITLES, OR TO SHOW HOW TO MAKE THE DIAGNOSTIC
REESTABLISH THE CONFIGURATION., THE FOLLOWING EXAMPLES SHOW HOW
THE PRINT COMMAND CAN BE USED, USER INPUT IS UNDERLINED

PRINT <CR»

TYPE T,R,C,S OR HELP (S) H ? «CR»
THE FOLLOWING COMMANDS ARE ACCEPTED : -

T - PRINT TEST TITLES

R - PRINT HOW TO REESTABLISH THE SYSTEM CONF IGURATION

C - PRINT CONFIGURATION TABLE CURRENTLY USED B8y DIAGNOSTIC
S - PRINT STATISTICS TABLE

TYPE T,R,C,5S OR HELP (S) H ?

IF YOU TYyPE “H", "HELP" OR ANy CHARACTtR OTHFR THEN T , "R-,
“C* OR S, THE ROUTINE PRINTS THE ABOVE HELF MESSAGE  1STING
THE ACCEPTABLE COMMANDS,

PRINT <CR»>

TEST TITLES.

1 REGISTER NXM TEST

¢ RESET TEST

3 R-W B8IT TEST

4 INTERNAL INTERRUPT TEST - DIGIT™ W INPUT

5 INTERNAL LOGIC TEGT AHAL DGUE  INPUT

6 INTERNAL INTERRUPT TEST - RNALOGUE INPUIT

7 INTERNAL LOGIC TEST - ANALOGUE. OQUTPUT

B8 DIGITAL INPUT LOOPBACK TEST - PATTERN PAIR SELECTABLE
9 DIGITAL OUTPUT LOOPBACK TEST PATTERN PAIR StELECTABLE
10 DIGITAL INPUT LLOOPBACK TEST - RANDQOM PATTERN

1l OIGITAL QUTPUT LOCPBACK TEST - RANDOM PATTERN

17 DIGITAL INPUT LUOPBACK TEGT - SULIDING PRTTERN

13 OQIGITAL QUTRUT LQUPBACK TEST - SLIDING PATTLRN



USER DOCUMENTATION

UNIT

o B - N S

MACRO M1200 26-0CT-83 15:22 PAGE 7-

14

15
16

DIGITAL INPUT LOOPBACK TEST

ANALOGUE INPUT TEST
ANALOGUE OUTPUT TEST

r

[ &

INTERRUPT LINE TEST

- FTELD AND MANUFACTURING
- FTIELD AND MANUFACTURING

17 DIGITAL INPUT TEST
18 DIGITAL OUTPUT TEST

19 DIGITAL INPUT TEST

20 DIGITAL OUTPUT TEST

21  ANALOGUE INPUT (DYNAMIC)
22  ANALOGUE QUTPUT (DYNAMIC)
<3 ANALOGUE OUTPUT (CALIBR,)
24 ANALOGUE INPUT (CALIBR.)
25 VISUAL LED TEST

DR> PRINT <CR»>

...........

IDV/IAV-11 MODULE STATISTICS,

UNIY ERRORS DROPPED
Q 0 NO
1 & YES

2 UNTESTED NQ

HERE, UNIT O HAS SHOWN NO FAULTS, UNIT 1 HAS

L3

FIELD TEST
FIELD TEST

SPECIFICALLY
SPECIFICALLY
SPECIFICALLY
SPEC FICALLY

- SPECIFICALLY
- SPECIFICALLY

SPECIFICALLY

SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE

HAD 6 ERRORS AND

BEEN OROPPED FROM TESTINL, AND UNTT 2 HAS NOT YET BREEN TESTED,
UNIT 2 IS SHOWN AS NOT DROPPED., IF THE DIAGNOSTIC HAD NOT (ET
BEEN STARTED, THE UNIT WOULD STILL NOT BE SHOWN AS DROPPED

(UNLIKE THE DISPLAY COMMAND).
DR> PRINT <CR>
TYPE T,R.C.,S OR HELP (S) § ? C «CR>

IDV/IAV -11 MODULE CONFTGURATION,

ADDRESS VECTOR 1ID/MODE MODW E LOOPED LI} AT VECTOR
ASSUMED TYPt

171000 NONE. 0607000 DIG, Oul Y£S DIG, IN 171400 400
171400 400 0307002 DIG. 1IN YES DIG., our 171000 NONE
171010 NONE 260,000 AN, QU7 NO

171410 410 100/000 AN, IN NO

171700 NONE. 3207000 ses CANNOT Bt TESTED WITH THIY DIAGNOSTIC
171710 NONE. UNIKNOWN UNKNOWN NO

171020 NONE 060/000 DIG, Ourt YES  UMKNOWN 17140 aco

THE THIRD COLUMN IS LABELED

“VECTOR ASSUMED™ FOR THE FOLL OWING

REAGONS, IF THE DTAGNOSTIC I'5 CONF IGURED AUTOMATICALL » 80
ANSWERING “NO" TO THE "CHANGE HARDWARE " QUESTION, DEVICES WITH

ADDRESSES LUKER THAN 171400 ARE ASSUMED TU MAVE NU VECTUR., ABUVL

[N

SEQ 0017
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THIS ADDRESS, THE VECTOR I ASGUMED TO BE THE SAME AS THE LOW 9
BITS OF THE ADDRESS., IF THE HARDWARE QUESTTIONS WERE ANSWERED,
THE VECTOR IS PRINTED AS IT WAS TYPED, EXCEPT THAT ZERO VECTORS
ARE PRINTED AS "NONE",

THE ABOVE EXAMPLE IS SELECTED 7O ILLUSTRATE THE DIFFERENT
FEATURES OF THE CONFIGURATION PRINTOUT,

UNIT 4 HAS AN ID CODE GREATER THAN 300, IT IS THHREFORE NOT ONE
OF THE IXV1l DEVICES RECOGNISED BY THE DIAGNOSTIC., ALTHOUGH A
WARNING IS PRINTED, BASIC LOGIC TESTS WILL BE RUN ON THE UNIT,

IF ADDRESSING THE UNIT UNDER TEST CAUSES A BUS TIMEOUT, THEN
"UNKNOWN” IS PRINTED FOR THE ID/MCOE AND MODULE TYPE, THIS IS
SHOWN FOR UNIT 5, THIS WOULD NORMALLY ONLY OCCUR IF THE ADDRESS
WAS INCORRECTLY TYPED IN THE HARDWARE QUESTIONS.

IF ADDRESSING THE OTHER MODULLE CAUSES A BUS TIMEOUT, THEN
"UNKNOWN" IS PRINTED FOR THE MODULE TYPE JF THE OTHER MODULE

IN THE COLUMN HEADED “TO". THIS IS SHOWN FOR UNIT 6, THIS WOULD
NORMALLY ONLY OCCUR IF THE ADDRESS WAS INCORRECTLY TYPED IN THE
HARDWARE QUTESTIONS,

DR> PRINT <CR>
T'YyPE T,R,C,S OR HELP (5) C ? R <CR»>

TO REESTABLISH THE SYSTEM CONFIGURATION. ANSWER THME
HARDWARE QUESTION TYPING 0" AS THE MODE ADDRESS FOR 16 UNITS.

EG. MODE REGISTER ADDRESS (03 O 2 Ouivvnnnonnnnoes

TYPING "R" GIVES YOU INFORMATION ON HOW TO RFESTABLIYM [HE
SYSTEM CONF IGURATION. THIS IS NECESSARY IH THE H/W QUESTION.
HAVE BEEN ANSWERED OR THE HARDWARE ITSELF HAG BEEN CHANGED AND
TOU WANT 10 FIND QUT WHAT IS5 IN THE SYSTEM WITHOUT REBOUTING THE
DIAGNOSTIC,

SEQ 0018
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THE HARDWARE P TABLEs CONTAIN 6 WORDS FOR EACH DEVICE., THESE ARE
USED TO SAVE THE ANSWERS TO THE STARTUP HARDWARE QUESTIONS, AND
CAN Bt DISPLAYED ON THE CONSOLE BY USING EITHER THE "DISPLAY"
COHMHE? 8§SCRIBED IN SECTION 2,1 OR THE "PRINT" COMMAND DESCRIBED
IN SECTI 4.

THE HMARDWARE P TABLE IS SET UP FOR FIELD SERVICE FOR 16 UNITS,
EACH WITH A MODE ADDRESS OF O, IF THE USER TYPES "NO" TO THE
“"CHANGE HAROWARE" AND "CHANGE SOF TWARE" QUESTIONS, AN AUTOMATIC
CNNFIGURATION ROUTINE WILL BE RUN, THIS FINDS ALL DEVICES IN THE
AJDRESS RANGE 171000 70O 171770, PRINTS A LIST OF ALL IXvil
DEVICES FOUND, AND CARRIES OUT THE SELECTED TESTS ON THESE
DEVICES, THE HARDWARE TABLE SET UP BY THE CONF IGURATION ROUTINE
REMAINS IN EFFECT UNTIL CHANGED BY THE HARDWARE QUESTIONS, EVEN
IF THE HARDWARE CONFIGURATION ITSELF IS ALTERED,

USING THE XXDP+ SETUP UTILITY, THE TABLES CAN BE PRELOADED TO
CONTAIN INFORMATION FOR SPECIFIC SYSTEMS., HOWEVER, SPECIAL CARE
MUST BE TAKEN IF IT IS DESIRED TO RESTORE THE SELF CONFIGURING
FEATURE OF THE DIAGNOSTIC. SEE SECTION 2.9,

SEQ 0019
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TESTS ARE DIVIDED INTO 4 TYPES - INTERNAL LOGIC, MANUFACTURING
INPUT/0UTPUT, FIELD INPUT/QUTPUT USING FIELD TEST CONNECTORS, AND
SPECIFICALLY SELECTABLE INPUT/OUTPUT.

INTERNAL LOCIC TESTS PERFORM DETAILED CHECKS ON EACH SEPARATEL Y
ACCESSABLE PART OF THE DEVICE AND GIVE ERROR MEGSAGES WHICH HELP
THE FAULTY COMPONENTS TO BE IDENTIFIED. OUTPUT LINES ARE
AFFECTED BUT NO TEST CONNECTORS ARt REQUIRED, THESE TESTS ARE
ALWAYS RUN FOR FIELD AND MANUFACTURING,

TEST 1 : REGISTER NXM TEST

TEST 2 : RESET TEST

TEST 3 : R-W BIT TEST

TEST 4 « INTERNAL INTERRUPT TEST - DIGITAL INPUT
TEST 5 : INTERNAL LOGIC TESI - ANALOGUE INPUT
TEST 6 : INTERNAL INTERRUPT TEST - ANALOGUE. INPUT
TEST 7 : INTERNAL LOGIC TEST - ANALOGUE OUTPUT

MANUF ACTURING INPUT/QUTPUT TESTS ARE RUN IF THE USER ANSWERS
"YES" TO THE "RUN MANUFACTURING TESTS' AND “RUN LOOPBACK AND
I/0 TESTS” SOF TWARE QUESTIONS. THE USER MUST EITHER CONNECT TEST
CABLES BETWEEN THE MODULE BEING TESTED AND THE “OTHER" MODULE
SPECIFItD IN THE HARDWARE QUESTIONS, OR FOR ANALOGUE MODULES,
CONNECT VOLTAGE SOUHRCES OR MEASURING EQUIPMENT, THE ANALOGUE

TESTS WILL ONLY BE CARRIED QUT IF THE "UNATTENDED MODE" FLAG IS
NOT SELECTED,.

TEST 8 : DIGITAL INPUT LOOPBACK TEST PATTERN PATIR SELECTABLE
TEST 9 : DIGITAL QUTPUT LOOPBACK TEST - PATTERN PAIR SELECTABLE
TEST10 : DIGIVAL INPUT LOOPBACK TEST RANDOM PATTERN

TEST11 : DIGITAL OUTPUT LOOPBACK TEST RANDOM PATTI RN

TEST1Z2 : DIGITAL INPUT LOOPBACK TEST - SLIDING PATIERN

TESTLS ¢ DIGITAL QUTPUT LOOPBACK TESY SLIOING PATIERN

TEST14 : DIGITAL INPUT LOOPBACK TEST - INTERRUPT L INE TEST

TESYT1S : ANALOGUE INPUT TEST - FIELD AND MANUF ACTURING
TEST16 : ANALOGUE OUTPUT TEST - FTIELD AND MANUF ACTUR ING

t

t

FIELD INPUT/QUTPUT TESTS ARE RUN IF THE USER ANSWERS "NO" 1O THE
"MANUFACTURING” SOF TWARE QUESTION AND THE "UNATTENDED MODE " FL AL
IS NOT SELECTED, THE TESTS GUIDE THE USER THROUGH THE SEQUENCE

NECESSARY T0 TEST THE USER LINES OF EACH DEVICE USING THE TEST
CONNECTORS.

TEST1S : ANALOGUE INPUT TES51 - FIELD AND MANUF ACTURING
TEST16 : ANALOGUE QUTPUT Tt 4T FIELD AND MANUFACTURING
TEST1?7 . DIGITAL INPUT TEST - FIELD TES!
TEST18 : DIGITAL CUTPUT TEST - FIELD TEST

SPECIFICALLY SELECTABLE TESTS ARE ONLY RUN T+ THE USER SELECTY
THEM HY TEST NUMBER (IE. NOT IN SEQUENCE WITH OTHER TESTS)Y, THEY
ALLOW THE USER TO READ FROM OR WRITE TO THE USSR INTERFACE b

THE CHOSEN DEVICE ., FOR ANALOGUE DEVICEYS, THE PROGRAM AL S0
PERFURMS THE CUNVERSTONS BETWEEN BLT PATTERNS AND VOLTAGES, UNCE

SEQ 0020
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SEQ 0021

STARTED, THESE TESTS WILL RUN INDEFINATELY UNTIL "CONTROL C" 1S
T1+PED. Al THIS POINT, THEY CAN 8E RESTARTED 8Y TYPING
“CONTINUE", OR ANOTHER TEST CAN BE SELECTED.

TEST19 : DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE
TEGT20 : DIGITAL QUTPUT TEST - SPECIFICAL:.Y SELECTABLE
TESTZ21 : ANALOGUE INPUT (DYNAMIC) - SPECIFICALLY SELECTABLE
TEST22 : ANALOLE DUTPUT (DYNAMIC) - SPECIFICALLY SELECTABLE
TESTe3 ; ANALOGUE OUTPUT (CALIBR,) - SPECIFICALLY SELECTABLE
TEST24 ¢+ ANALOGUE INPUT  (CALIBR,) - SPECIFICALLY SELECTABLE
TEST25 ; VISUAL LED TEST - SPECIFICALLY SELECTABLE
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6.1 INTERNAL LOGIC TESTS,

TEST 1 - REGISTELR NXM TEST,

THIS TESV CHECKS THAT ACCESSING THE DEVICE MODE, DATA, CSA AND
C58 REGISTERS (IF PRESENT) DOES NOT CAUSE A NXM TRAP, THE
FOLLOWING FRROR MAY BE PRINTED :

tRROR 101 : REG1SIER ADDRESSING ERROR - TRAP 10 4
REGISTER A1 XXXXXX DOES NOT RESPOND

THIS COULD MEAN THAT THE DEVICE ADDRESS SWITCH IS

INCORRECTLY SET, THAT THE ADDRESS WAS ENTERED INCORRECTLY IN

THE STARTUP QUESTIONS, OR THAT THE DEVICE DOES NOT RESPUND.

TEST 2 - RESET TEST,

THIS TEST CHECKS THAT THE DEVICE REGISTERS ARE CORRECTLY SHET OR

RESET AFTER A BUS RESET, IN THE MOD REGISTER, ONLY THE LED BIT

IS TESTED.

ERRCR 200 : SPECTIAL MODULE FOUND, CAN'T BE TESTED WITH THIS DIAGNOSTIC
ERROR 201 LED BIT IN MOD REGISTER NOT CLEARED AFTER BUS RESET

ERROR 202 : LED BIT IN MOD REGISTER CAN'T BE SET

-

ERROR 203 : REGISTER INCORRECT AFTER BUS RESET
ADDRESS : ARAAAA, GDOD:GGGLGGG, BAD:BBBUBBB

TEST 3 - REGISTER R/W BIT TEST,

THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGLLTER CAN

ALL BE SET, ALL CLEARED AND INDIVIDUALLY SET, THE FOLUOWING

ERRORS MAY BE PRINTED

FRROR 300 : SPECIAL MODULE FOUND - CAN'T BE TESTED WITH THIS DIAGNOSTIC

ERRUR 301 : REGISTER READ/WRITE BITS COULD NOT BE SET
ADORESS : ARRARAA, GOOD:GOGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

ERROR 302 : REGISTER READ/WRITE BITH COULD NOT Bt CLEARED
ADDRESS ; ARAAAA, GUOD:LGLLGL, BAD:HRABBBB, R/W BI1T4:RRRHRRR

ERROR 303 : REGISTER READ/WRITE BT14S COULD NOT BE TNDIVIDUALLY SET
ADDRESS : RRRAAA, (GN0D: GGLGGG, BAD:BBBBBB, R/W BHITH:RRRRRR

tRROR 304 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT
ADDRESS : ARAAKA, GOOD: GELHLGG, BAD ;BRBBBY

ERRQR 305 : HOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECY
RTL 01T NOT St T

ADCRESS: HARRAR, GUOD:0LGGGG, BAD:LBBBEEB

SEQ 002
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ERROR 306 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE LNCORRECT
RTO + RT1 NOT SET
ADDRESS: ARAAAA, GOOD:GGGGGH, BAD:BBBBBB

TEST 4 - INTERNAL INTERRUPT LOGIC TEST - DIGIVAL INPUT,

THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO
CAUSE AN INTERRUPT USING THE VECTOR AND PRIOR!I[r LEVEL SELECTED
IN THE START UP QUESTIGNS, THE INTERRUPT IS GENERATED 8y SETTING
THE INTERRUPT ENABLE AilD THEN INTERRUPT TEST BITS, AFTER THE
INTERRUPT, THE CSA CONTENTS ARE AL.S0 CHECKED, THE FOLLOWING
ERRCRS MAY BE PRINTED :

ERROR 401 : NO INTERRUPT AFTER SETTING EI « TST IR BIT IN C¢A
CS5A REGISTER CONTENTS :0DDDDOD

ERROR 402 : INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL
GOOD: GGGGGG, BAD :BBBBBA

ERROR 403 : CS5A REGISTER UF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT

GO0OD: GGGGGG, BAD :8BB8BB

ERROR 404 : IR15 IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT

GOOD: GGGGGG, BAD :BBBBBH

TEST S - INTERNAL LOGIC TEST - ANALOGUE INPUT,

THIS TEST PERFORMS A PSEUDO CONVERSION ON EACH CHANNEL. THAT 14
FOUND, BY SETTING THE A/D START BIT AND THEN POLLING THE “DONE"
BIT TO CHECK THAT THE CONVERSION MAS BEEN COMPLETED WITHIN THE
ALLOWED TIMEQUT PERIOD (AT LEAST 10MS), BEFORE A/D START IS SET,
A CHECK IS MADE THAT THE DONE B8IT IS ClLEARED., THE ERROR
CONDITIONS ARE ALSO CHECKED, BUT NO CHECK IS MAME ON THE
RESULTING INPUTS OR ON THE GAIN SETTING, THE FOLLOWING ERRORS
MAY Bt PRINTED

ERROR 501 : CSA CONTENTS INCORRECT AFTER READ DAT AND CLEAR CSA
GOOD:GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR 502 : DONE BIT IN CSA NOT SET (TIMEQUT) AFTER A/D STARTY
GO0D: GGGGGL, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR 503 : ERR BIT IN CSA NOT SFT AFTER A/D STAR WHEN DONE IS SET
GOOD:GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC
ERROR 504 : ERR, DONE HIT IN CSA NOT CLEARED AFTER READ DAT RtG,

GOOD :GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR 505 : LRR BIT IN CSA NOT SET AFTER LOADINL A-D START TWICHE
GCOD: GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS « GCC

TEST & - INTERNAL INTERRUPT LOGIC TEST - ANALCGUE LINPUT,

SEQ 0023



| o
RN A
USER DOCUMENTATION MATRO M1200 26-0CT-83 15:22 PAGE 10-2
SEQ 0024

THIS TEST CHeCKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO
CAUSE A DONE AND AN ERROR INTERRUPT USING THE VECTOR AND
PRIORITY LEVEL SELECTED IN THE START UP QUESTIONS, THE DONE
INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE BIT AND
THE A/D START BIT, THE ERROR INTERRUPT IS GENERATED BY SETTING
Tae A/D START BIT TWICE. A TIME OUT IS GENERATED IF THE
INTERRUPT HAS NOT OCCURED WITHIN THE ALLOWED TIMEOUT PERIOD. THE
FOLI.OWING ERRCORS MAY BE PRINTED :

ERROR 601 : TIME QUT - DONE BIT IN CSA NOT SET AFTER A/D START
AND 606

ERROR 602 : NO INTERRUPT AFTER SETTING EI + A/D START IN CSA

ERROR 603 : PRIORITY LEVEL INCORRECY
GOOD : GGGGGG, BAD:RARRAR

ERROR 604 : CSA CONTENTS INCORRECT AFTER CONVERSION
G0O0D: GGGGGL, BAD:BBBBHB

ERROR €05 : ERROR INTERRUPT OCCURRED
ERROR 607 : NO tRROR INTERRUPT AFTER TWO A/D STARTS

TEST 7 - INTERNAL LOGIC TEST - ANALOGUE QUTPUT.

THIS TEST PERFORMS A CONVERSION ON EACH AVAILABLE CHANNEL,
LOADTING THE DAT REGISTER AND CHECKING THAT THE CONVERSIONS ARF
COMPLETED WITHIN THE ALLOWED TIMEOUT PERIOD ( READTNG THE READ
BIT AFTER 150 US). THE FUOLLOWING ERRORS MAY BE PRINTED

ERROR 701 : CSA CONTENTS INCORRCT AFTER LAIADING NEW CHANNEL
(IGNORE OPL BIT)
GOOD : GGGGLGG, BAD:BBBRLY

ERRQR 702 : CSA CONTENTS INCORRECT AFTER LOMOING DAY REG,
READY TIMEQUT MWAS 150 U3y
GOOD:GGGLGG, BAD:0BBBEEB
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6.2 MANUFACTURING I/0 TESTS.

TEST 8 - DIGITAL INPUT LOOPBACK WITH SELECTABLE DATA PATTERN PAIR.

DATA TRAMSFERS ARt MADE BETWEEN THE MOCUM.E UNDER TEST (IN THIS

TEST A DIGITAL INPUT) AND THE MODULE SPECIFIED AS THE “OTHER" IN

THE HARDWARE QUESTIONS (IN THIS TEST A DIGITAL QUTPUT), IF LOW

LEVEL (S NOT SELECTED, ONE HUNDRED CYCLES ARE PERFORMED USING

THE DATA PAIR AND DEBOUNCE PERIOD SPECIFIED IN THt HARD AND SOF TWARE
QUESTIONS., A DEBOUNCE PERIOD OF 10 MILLISECONDS IS THEN USED TO

CHECIKK THAT THE DAT REGISTER DOES NOT CHANGE IN THE FIRST 2.5
MILLISECONDS.

IF LOW LEVEL IS SELECTED, ONLY 3 CYCLES ARE PERFORMED AND THE
DEBOUNCE FUNCTION IS NOT CHECKED,

By DEFAULT, THE DATA PAIR IS ALL ZEROS AND ALL ONES, BUT ANY
PATTERN PAIR CAN BE SELECTYED. IF THE TWO PATTERNS ARE IDENTICAL,
A FIXED OUTPUT WILL RESULT,

ERROR 801 : REGISTER ADDRESSING ERROR FOR OTHER MODULE
804 AND 806 REGISTER AT AAAAAA DOSE NOT RESPOND

ERROR 802 : LOOPED DATA IN DATA REGISTER OF DIGITAL INPUT MODULE INCORRECT
AND 807 G0OD :GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDDDD

ERROR 803 : DEBOUNCE FUNCTION ERROR -
AND 805 DATA ACCEPTED BEFORE LOADED DEBOUNCE FINISHED

TEST 9 - DIGITAL OUTPUT LOOPBACK TEST - SELECTABLE DATA PATTERN PAIR,

DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (1IN THIS
TEST A DIGITAL CUTPUT) AND THE MODULE SPECIFIED AS THE “OTHER"
IN THE HARDWARE QUESTIONS (IN THIS TEST A DIGITAL INPUT).

SEVERAL CYCLES ARE PERFORMED USING THE DATA PAIR FROM THE SW
P-TABLE AND A DEBOUNCE PERIOD FOUND IN THE MOD REGISTER OF THE
L SITAL OUTPUT MODULE, FOR THE INPUT MODULE A DEBOUNCE OF
(500US) IS USED, BY DLFAULT, THE OATA PAIR IS ALL ZEROS AND ALL
ONES, BUT ANY PATTERN PAIR CAN Bt SELECTED, IF THE TWO PATTERNS
APE IDENTICAL, A FIXED OQUTPUT WILL RESULT,

IF A RELAY OUTPUT MODULE IS USED, A CHECK IS ™' SO MADE THAT THE
DAT REGISTER OF THE DIGITVAL INPUT MODULEL WIL 40T BE CHANGED
WITHIN 2 HMS OF LOADING THE OUTPUT DATA REGISTER.

THE FOLLOWING ERRORS MAY BE PRINTED

ERROR 901 : REGISTER ADNRESSING ERROR FOR OTHER MODULE ADDRESS
905, 905 REGISTER AT AAAAAA DOSE NOT RESPOND
AND 907

ERROR 902 : DATA REGISTER OF DIGITAL QUTPUT MODULE INCUORRECI
AFTER READ BACK

GOOD: GGGGGG, BAD:BOBBEBA, MOD REGLISTER CONTENTS:0LBODO

SEQ 0025
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FRROR 904 : RECEIVED DATA INCORRECT - CHECK QUTPUT L.OGIC
GOCD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDODD

ERROR 906 : ODEBOUNCE TIME INCORRLCT
DATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED)
GO0D: GGLGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:0DDDDD

ERROR 908 : RECEIVED DATA INCORRECT - CHECK OUTPUT LOGIC
GOOD : GGGGGG, BAD:BBBBEB, MOD REGISTER CONTENTS:DDDDDD

TEST 10 - DIGITAL INPUT LOOPBACK TEST - RANDOM PATTERN

THIS TEST CHECKS THE DATA TRANSFER BETWEEN INPUT AND QUTPUT
MODULES. THE QUYPUT MODULE TS THAT SPECIFIED .S THE "OTHER" IN
THE HARDWARE QUESTIONS. SEVERAL CYCLES ARE PER.ORMED USING DATA
GENERATED BY A RANDOM PATTERN GENERATOR WITHIN "1HE PROGRAM,

IF LOW LEVEL TESTING WAS NOT SELECTED IN THE HA' DWARE QUESTIONS,
THE SELECTED DEBOUNCE PERIOD IS USED. IF "ALL" VAS SPECIFIED,
THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLJIWED VALUES, THE
FOLLOWING ERRORS MAY BE PR1afED :

ERROR 1001 : REGISTER ADDRESSING £XROR +FOR OTHER MODULE
AND 1003 REGISTER Al AAAAAA DOSE NOT RESPOND

ERROR 1002 : NIGITAL INPUT DATA REGISTER INCORRECT
AND 1004 LOADED AND READ DATA NOT THE SAME
GOO0D:GGGGGG, BAD:8BBBBB, MOD REGISTER CONTENTS:DDDDDD

TEST 11 - DIGITAL OUTPUT LOOPBACK TEST WITH RANDOM PATTERN

THIS TEST CHECIKS THE DATA OQUTPUT LINES OF DIGITA. OQUTPUT MODULES
BY READING THE OUTPUT DATA WITH AN INPUT MODULE. THE INPUT
MODULE IS THAT SPECIFIED AS THE "“OTHER" IN THE H/ARDWARE
QUESTIONS, S00 CYCLES Ahc PERFORMED USING DATA Gt NERATED BY A
RANDOM PATTERN GENERATOR WITHIN THE PROGRAM, THE TIMEOQUT PERIOD
IS BASED ON THE DEBOUNCE PERIOD FOUND XN THE MOD REGISTER OF THE
DIGITAL OUTPUT MODULE.

THE DIGITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE PERIOD
0f 500 US. THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1101 : REGISYER ADDRESSING ERROR FOR DTHER MODULE
AND 1103 REGISTER AT AAAAAA DOES NOT RESPOND

ERROR 1102 : DATA REGISTER OF DIGITAL OUTPUI MODULE INCORREC)
DATA CHANGED AFTER LOADING
G000 : GGGGGG, BAD:BBBBBA, MOD REGISTER CONTENTS:DDDDDD
ERROR 1104 : LOADED AND READ DATA NOT THE SAME CHECIC OQUTPUT LOGIC
GOOD: GGGLGG, BAD:BBBBBB, MOD REGISTER CONTENTS :0DDODOD

TeST 12 - DICITAL INPUT LOORBACK TEST WITH SLIDING PATTERN

SEQ 0026
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THIS TEST TRANSFERS SLIDING ONES AND THEN SLIDING ZEROS BETWEEN
QUTPUT MODULE AND INPUY MODULES, THE QUTPUT MODULE IS THAT
SPECIFIED AS THE "OTHER" IN THE HARDWARE QUESTIONS.

THE TRANSFERS ARE PERFORMED USING THE LEVEL SELECT AND DEBOUNCE
PERIOD SPECIFIED IN THE HARDWARE QUESTIONS,

THE FOLLOWING ERRORS MAY BE PRINTED :
ERROR 120} : REGISTER ADDRESSING ERROR FOR OTHER MODULE
1203, 120? REGISTER AT AAAAAA DOES NOT RESPOND

AND 120

ERROR 1202 : DATA REGISTER OF INPUT MODWWLE INCORRECT

1204 AND 1208 GO0OD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:(0DLDLOD

TEST 13 - DIGITAL OUTPUT LOOPBACK TEST WITH SLIDING PATTLRN

THIS TEST CHECKS THE DATA OUTPUT LINES OF DIGITAL OUTPUT MODWLES
By READING THE OUTPUT DATA WITH AN INPUT MODUWLE. THE INPUT
MODULE IS THAT SPECIFIED AS THE “OTHER" IN THE HARDWARE
QUESTIONS, SEVERAL CYCLES ARE PERFORMED USING SULIDING ONES AND
THEN SLIDING ZEROS.

THE TIMEQUT PERIGD IS DEPENDFNT ON THE OEBOUNCE SPECIFIED IN THE
RT BITS FOUND IN THt MOD REGISTER OF THE DIGITAL OUTPUT MODWE.,

THE DIEITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE PERIQD
OF 5 US,

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1301 ; REGISTER ADDRESSING ERROR FOR OTHER MODULE ADDRESS
1303 AND 1306 REGISTER AT AAAAAA DOSE NOT RESPOND

ERROR 1302 : DATA REGISTER OF OUTPUT MODW.E INCORRECT AF TER LOAD
AND 1305 G000 : GGGGGG, BAD:BBEBBB, MOD REGISTER CONTENTS:DDDDOD

ERROR 1304 : RECEIVED DATA INCORRECT - CHECK DIGITAL OUTPUT L INES
AND 1307 GOOD : GGGGLG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDODD

TEST 14 - DIGITAL LOOPBACK TEST INPUT MODULE TNTERRUFT LINE,

THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODW.E CAN
BE SET TO CAUSE AN INTERRUPT Br THE LEADING OR TRAILING FOGES OF
THE MODULE DATA LINE 15, THE DEBOUNCE PERIOD FOR THE DIGTIAL
INPUT MODWE IS DEPENDENT ON THE OQUTPUT MODULE THAT YOU SELECT
AS THE "OTHER" IN THE HARDWARE QUESTIONS. A CHECK IS ALSQ MADE
THAT BIT 15 REMAINS HIGH AFTER THE L INE HAS REVERTE(Q BACK 10 IT14
ﬁNéTI?L STATE, ALL SIGNALS ARE PROVIDED By LINES FROM THE QUTRUT
CDULE,

ALSO THE BITYS 0 LA ARt SWITCHED ON AND OFF FOUR TIME:,
AND THEN A CHECQKC 14 MADE THAT BIT 15 Ib NOTU AFFRLCTER,

SEQ 0027
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ALl OF THE FUNCTIONAL TESTS ABOVE ARE ALSC CARRIED QUT IF LOW
LEVEL TESTING 1S SELECTED,

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1401 : REGISTER ADDRESSING ERROR FOR OTHER MODULE
AND 1410 REGISYER AT AAAAAA DOSF NOT RESPOND

ERROR 1402 : DATA REGISTER CONTENTSG OF INPUT MODULE INCORRFCT
AND 1411 GOOD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDDDL

ERROR 1403 : NO INTERRUPT ON LEADING EDGE OF LINE 15
AND 1412 CSA REGISTER CONTENTS IS :000D0D

ERROR 1404 CSA REGISTER INCORRECT AFTER INTERRUPT
1:37. 1413 GO0D : GGGGGG, BAD:BBBBEB
D 1416

-

ERROR 1405 CSA HEGISTER NOT LOADABLE WITH THE CORRECT DATA
AND 1414 GOO0D :GGGGGG, BAD:BBBBEBE

ERROR 1406 : NO INTERRUPT ON TRAILING EDGE OF LINE 15
CSA REGISTER CUNTENT IS : DDDDOD

ERROR 1408 : INTERRUPT OCCURRED WHEN SWITCHING DATA B11S O 14
AND 1417 CSA REGISTER CONTENT IS : DDDDDO

ERROR 1409 : CSA REGISTER CHANGED AFTER SWITCHING DATA BITS 0-14
AND 1418 GO0D :GGGGGG, BAD:BBBBBB

TEST 15 - ANALOGUE INPUT TEST, (FIELD AND MANUWF ACTURING TEST)

AT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTL
If THE MODULE HAS BEEN CALIBRATED, THEN HE IS ASKED HOW MANY MUX
BOARDS ARE CONNECTED TO THE CONTROLLER, THEN HE IS ASKED TQ
CONNECT A CALIBRATED VOLTAGE SOURCE ON THE EVEN INPUTS TO THE
MODLLE VIA THE ANALOGUE TEST CONNECTOR,

PROMPTED B8Y THE PROGRAM, THE USER THEN SETS UP A SERIES OF

VOL TAGES, TYPING “CARRIAGE RETURN" AFTER EACH SO THAT THE
PROGRAM CAN CHECK THE D/A CONVERSIONS., THE CONVERSIONS FOR
48,828 MV ARE PERFORMED ON ALL GAINS, OTHER CONVERSIONS ARE
PERFORMED ONLY AT GAIN 1, IF “N" TO THE SW QUESTION "RUN
MANUFACTURING TEST™ IS ANSWERED THE FOULLERING TOLLERANCES WIL L
8E USED, FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 1SB, FOR GAIN
20 IS 6 LSB, FOR GAIN S0 I% 7 LSB, FOR GAIN 100 IS 12 LSB AND
FCR GAIN 200 IS5 20 LSB,

[F "v" WAS ANSWERD THE TOLLERANCE WILL BE, FOR GAIN {,2,5% 14 2 148,
FOR GAIN 10 1S 3 LSB,FOR GAIN 20 IS 3, FOR GAIN S0 IS % LSB, FOR
GAIN 100 IS 10 1SB AND FOR GAIN 200 IS 15 LS8,

IF MUX BOARDS ARE CONNECTED THE TOLLERANCE WILL BE 2 LS8 HMORE
FOR GAINS OVER 10,

MEZC, THt USER 15 PROMPTED TO CONNECT THE vOL "AGE SQURCE 1Y THE
Q0D INPUTS AND DU THE OAME AS FQR THE EVEN LINES AL ABOVE.

5EQ Q0c8
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THE VALUES USED DEPEND ON WHETHER THE MODULE IS SET UP FOR
UNIPOLAR OR BIPOLAR INPHT,

FINALLY, THE EXTERNAL TRIGGER FUNCTION IS TESTED BY SWITCHING
THE ENABLE EXTERNAL TRIGGER ON AND OFF TO DO THE EXTERNAL START
(EET IS LOOPED BACK TO THE EXTERNAL TRIGGER INPUT VIA THE
ANALOGUE TEST CONNECTOR), THE EXTERNAL TRIGGER FUNCTION IS
TESTED UNDER INTERRUPT,

IF¥ THE "UAM" FLAG IS SET, THE TEST IS NOT CARRIED QUT,
THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1501,1504: CSA CONTENTS INCORRECTY
GO0D:GGGGGG, BAD:BBBBBB, #DDRESSED CHANNEL IS: CCC

ERROR 1502 : TIMEQUT - DONE BIT NOT SET AFTER A/D START
AND 1505 CSA REGISTER CONTENTS IS : DDDOOD

ERROR 1503,1506 : CONVERSION VALUE INCORRECT
GO0D : GGGGGG, BAD:8BBBBA, CSA REGISTER CONTENTS:DODRDD

ERROR 1507 : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER

ERROR 1508 : CSA CONTENTS INCORRECT AFTER EXTERNAL TRIGGER
GO0D: GGGGGG, BAD:BBBBHB, ADDRESSED CHANNEL IS: CCC

TEST 16 - ANALQGUE QUTPUT TEST, (FIELD AND MANUFACTURING TESTY)

THE USER IS TOLD THAT THA TEST WILL ONLY
RUN CORRECTLY IF THE MODULE HAS BEEN CALIBRATED,

NEXT, THE OPERATOR IS ASKED WHETHER THE MODWWE IS VOL TAGE
CALIBRATED OR CURRENT CALIBRATED. DEPENDING ON THE RESPONSE, THE
PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VALULES,

IF CURRENT IS SELECTED A CHECK IS MADE THAT ALL CHANNELS ARE SHOWN
AS "OPEN LINE"IN THE CSA REGISTER, THIS ASSUMES THAT NOTHING

IS CONNECTED YO THE CURRENT OUTPUTS,

THE USER IS THMEN ASKED TO CONNECT A DVM WITH THE CORRECT RANGE

T0 THE MODWWLE OUTPUT AT THE SPECIFIED CHANNEL, IF CURRENT WAS
SELECTED, THE PROGRAM USES THE NOFFSET BIT IN THE MOD REGISTER

AND CHECK THAT THE OPL BIT IN Tet CsA REGILTER IS CLEAR,

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUES TO ENSURE THAT THE
READING OF THE OVM IS THE SAME AS THE OQUTPUT VALUE, ALY

VALUES HAVE BEEN CHECKED 8y ASWERING THE QUESTION IS VALUL ON
DVvHM IN RARNGE. THE PROCESS IS REPEATED FOR ALL CHANNFL %,

I[P "UAM®™ FLAG IS5 SET, THIS TEST WILL NOT Bt CARRIED Qur,

N.B. THt DVM READINGYS MAY DIFFER FROM THE PRINTED VALULS Tt THt
HMODW.E HAS BEEN RECAL IBRATED By THE CUSTOMER,

THE FOLLOWING CRRORS MAY BE PRINILD ;
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ERROR 1601 OPL BIT IN CSA NOT SET
MAKE SURE THAT NOTHING IS CONNECTED TO CURRENT QUTPUT

CSA REGISTER CONTENTS IS :DDDDOD

ERROR 1602 : OPL 8IT IN CSA NOT CLEARED
IS DVM CONNECTED TO THE ADDPESSED CHANNEL ?
CSA REGISTER CONTENTS IS :00DD0D

ERROR 16032 READY BIT IN CSA NOT SET AFTER LOADING DAT REGISTER (TIMEOUT)
AND 1606 G00D : GGLGGG, BAD:BBBBEBB

ERROR 1604 : CS5A CONTENTS INCORRECT
AND 1607 G000 : GGGGGG, BAD:BBBBBB

ERROR 1605 MODULE OEFECT OR INCORRECTLY CALIBRATED - TRY TEST 23
AND 1608

-r

-

s
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............................................................

TEST 15 - ANALOGUE INPUT TEST., (FIELD AND MANUFACTURING TEST)

AT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTLY
If THE MODULE HAS BEEN CALIBRATED. THEN HE IS ASKED HOW MANY MUX
BOARDS ARE CONNECTED TO THE CONTROLLER, THEN HE IS ASKED TO
CONNECT A CALIBRATED VOLTACE SOURCE ON THE EVEN INPUTS TO THE
MODU E VIA THE ANALOGUE TEST CONNECTOR.

PROMPTED By THE PROGRAM, THE USER THEN SETS UP A SERIES OF
VOLTAGES, TYPING "CARRIAGE RETURN" AFTER EACH SO THAT THE
PROGRAM CAN CHECK THE D/A CONVERSIONS, THE CONVERSIONS FOR
48.828 MV ARE PERFORMED ON ALL GAINS., OTHER CONVERSIONS ARE
PERFORMED ONLY AT GAIN 1. TF “N" TO THE SW QUESTION “RUN
MANUFACTURING TEST" IS ANSWERED THE FOLLERING TOULLERANCES WILL
BE USED, FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 LSB, FOR GAIN
2V IS 6 LSB, FOR GAIN 50 IS 7 LSB, FOR GAIN 100 IS 12 LS8 AND
FOR GAIN 200 IS 20 LS8,

IF Y™ WAS ANSWERD THE TOLLERANCE WILL BE, FOR GAIN 1,2,5 IS 2 LSB,
FOR GAIN 10 IS 3 LSB,FOR GAIN 20 IS 3, FOR GAIN SO IS S LSB, FOR
GAIN 100 IS 10 L.SB AND FOR GAIN 200 IS 15 LSB.

IF MUX BOARDS ARE CONNECTED THt TOLLERANCE WILL BE 2 L.SB MORE
FOR GAINS OVER 10,

NEXT, THE USER IS PROUMPTED TO CONNECT THE VOLTAGE SOURCE TO THE
ODD INPUTS AND DO THE SAME AS FOR THE EVEN LINES AS ABOVE,

THE VALUES USED DEPEND ON WHETHER THE MODW.E TS SET UP FOR
UNTIPOLAR OR BIPOLAR INPUT,

FINALLY, THE EXTERNAL TRIGGER FUNCTIUN IS TESTED BY SWITCHING
THE ENABLE EXTERNAL TRIGGER ON AND CFF TO DO THE EXTERNAL START
(EET IS LOOPED BACK TO THE EXTERNAL TRIGGER INPUT VIA THE
ANALOGUE TEST CONNECTOR), THE EXTERNAL TRIGGER FUNCTION IS
TESTED UNDER INTERRURT,

IF THE “UAM" #LAG IS SET, THE TEST Is NOT CARRIED QuUT,
THE FOLLOWING ERRORS MAY BE PRINTED
ERROR 1501,1504: CSA CONTEN.S INCORRELTY
GOOD:GGGOGG . BAL:BBBBBB, ADURESSED CHANNEL 14: CCC

ERROR 1502 : TIMEOUT . DONE BIT NCT SET AFTER A/D STARTY
AND 1505 CSA REGISTER CONTENTS IS . DDODOD

FRROR 1503,1506 : CCNVERSION VAL UE INCORRECT
GOOD: GGLOGGG, BAD:BBBBBB, CSA REGISTER CONTENTS:UDDDD

FRROR 1507 : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER

ERROR 1508 ¢ CLA CONTENTS INCORRECT AFTER EXTERNAL TRLILOER
GOOL : GLGGGG, BAD:BBBBBB, ADDRESSED CHANNEL Is: CCC
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TEST 16 - ANALOGUE QUTPUT TEST, (FIELD AND MANUFACTURING TEST)

THE USER IS TOLD THAT THA TESY! WILL ONLY
RUN CORRECTLY IF THE MODULE HAS BEEN CALIBRATED,

NEXT, THE OPERATOR IS ASKED WHETHER THE MODULE IS VOLTAGE
CALIBRATED OR CURRENT CALIBRATED, DEPENDING ON THE RESPONSE, THE
PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VALUES,

IF CURRENTY IS SELECTED A CHECK IS MADE THAT ALl CHANNELS ARE SHOWN
AS "OPEN LINE"IN THE CSA REGISTER., THIS ASSUMES THAT NOTHING IS
CONNECTED TO THE CURRENT QUTPUTS,

THE USER IS THEN ASKED TO CONNECT A DVM WITH THE CORRECT RANGE

T0 THE MODULE QUTPUT AT THE SPECIFIED CHANNEL, IF CURRENT WAS
SELECTED, THE PROGRAM USES THE OFFSET BIT IN THE MOD REGISTER

AND CHECK THAY THE OPL BIT IN THE CSA REGISTER IS CLEAR,

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUES TO ENSURE THAT THE
READING OF THE DVM 1S THE SAME AS THE OUTPUT VALUE. WHEN ALL
VALUES HAVE BEEN CHECKED AND NO ERROR FOUND, THE USER HAS TO
TYzE "CARRIAGE RETURN". THE PROCESS IS REPEATED FOR ALL
CHANNELS |

IF "UAM" FLAG IS SET, THIS TEST WILL NOT BE CARRIED QUT,

N.B. THE DVM READINGS MAY DIFFER FROM THE PRINTED VALUES IF THE
MODULE HAS BEEN RECALIBRATED BY THE CUSTOMER.

THE FOLLCOWING ERRORS MAY BE PRINTED

ERROR 1601 ; OPL BIT IN CSA NOT SET
MAKE SURE THAT KNOTHING IS CONNECTED TO CURRENT QuUTPUT
CSA REGISTER CONTENTS IS :DDDDDD

ERROR 1602 : OPL BIT IN CSA NOT CLEARED
IS DVM CONNECTED TO THE ADDRESSED CHANNEL ?
CHA REGISTER CONTENTS IS :DODOOD

ERROR 1603 : READY BIT IN CSA NOT SET AFTER LOADING DAT REGISTER (TIMEOUT)
AND 1606  (G000:GGGGGG, BAD:BBBBBB

ERROR 1604 ; CSA CUNTENTS JINCORRECT
AND 1607 GOO0D : GGGLGG, HAD:BBBBRB

ERROR 1605 : MODULE DEFECT OR INCORRECTLY CALIBRATED - TRY 7es7 23
AND 1608

TEST 17 - DIGITAL TNPUT TEST,

FIRGST OF ALL, THE USER 1% PROMPTED TO INSERT THE TEST CONNECTOR
INTO THE MODULE ON WHICH THE LED I3 FLASHING, THEN A CHECK T5
MADE THAT THt INPUT DATA MATCHES THE COD PATTERNY AVALILABLE FRUM
THE CONNECTUR, RETER THIY, THE USER [S ASKED TO SWITCH THb
CONNECTOR TO THME EVEN POSITION AND THE DATA Iy CHECKED TO 8t
CORRECT. THE PROGRAM THEN PROMPTS THE USLER TO MQVE THE HWLICH
"ON* AND “QFF*® TWICE MORE, TH1S CHECKS THAT THE CSA INTERRUPT

SEQ 0032
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BIT IR15 CAN BE SET TO CAUSE AN INTERRUPT BY THE LEADING OR
TRAILING EDGES OF THE MODULE. DATA LINE 15, AND THAT IR15 OF TIHE
CSA REMAINS SET AFTER THE DATA LINE 15 HAS REVERTED TO ITS
ORIGINAL STATE,

IF THE "UAM" FLAG IS SET, THIS TEST WILL NOT BE CARRIED OUT,
THIS TEST IS CARRIED OUT IN .OW LEVEL MODE,
THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1701 : DATA REGISTER Ot DIGITAL INPUT NOT LOADED WITH EVEN OATA
GOOD : GGGGGG, B8AL:BBBBBB, MOD REGISTER CONTENS IS:0D0DDDO

DATA REGISTER OF DIGIYAL INPUT NOT LOADED WITH ODD DATA
GOOD : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENS IS:0DDDDD

ERROR 1703 : NO INTERRUPT ON LEADING EDGE OF DAVA LINE 15
CSA REGISTER CONTENTS IS:000DDD

ERKOR 1704 : CSA REGISTER OF DIGTITAL INPUT MODULE INCORRECT
AND 1706 AFTER INTERRUPT
GOOD : GGGGGG, BAD:BBBBHB, MOD REGISTER CONTENS I4:DDODDD

PRROR 1705 : NO INTERRUPT ON TRAILING EDGE OF DATA LINE 15
CSA REGISTER CONTENTS IS:D0GN0ODD

ERROR 1702

-

ERROR 1707 : CSA DATA BIT TR15 IS NOT CORRECT CLEARED BY DATA t INE
GOO0D : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENS 15:DDDDDD

TEST 18 - DIGIYAL OQUTPUT TEST,

THE USER IS PROMPTED TO INSERYT THE DIGITAL TEST CONNECTOR INTD
THE MODW_E ON WHICH THE LED IS FLASHING. THEN HE IS PROMPTED TO
CHECK THAT A SLIDING (ONES PATTERN APPEARS ON THE TEST CONNECTOR
LEDS. AFTER 15 SECONDS THE PROGRAM PRUMPTS THE USER TO LOOK FOR
A SLLIDING ZEROS PATTERN, WHICH IS QUIPUT FUR 1% SECONDS BEFQRE
TERMINATING THE TEST, THIS CHECIKS THAT ALL QUTPUT LINES CAN 8FE
UNIQUELY SET AND CLEARED.

TF THE "UAM" FLAG IS SET, THIC TeST WILL NOY Bt CARRIED OuY,
ERRORS : THIS TEST IS A VISUAL TEST AND HAS NO ERROR PRINTQUT,

15

SEQ 0033
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6.4 SPECIFICALLY SELECTABLE INPUT/QUTPUT TESTS,

P I -

TEST 19 - DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE

THIS TEST CONTINOUSLY READS THE INPUT LINES AND PRINTS THE DATA
T0 THE CONSOLE.

THE USER IS ASKED WHICH INPUT RANGE (LOwW LEVEL OR NORMAL) AND If
NORMAL IS SELECTED, WHICH DEBOUNCE PERIOD TO USE., THEN THE INPUT
LINES OF THE MODULE ARE CONTINUOUSLY READ AND, IF THE SUPERVISOR
FLAG "INHIBIT ERROR REPORT" IS NOT SET, THE BIT PATTERN IS
CUTPUT TO THE CONSOLE. 8Y USING DIFFERENT INPUT VOLTAGES, THIS
TEST CAN BE USED TO CHECK THE SWITCHING LEVELS, THIS TEST IS A
VISUAL TEST. AN ERROR REPORT IS ONLY MADE IF THE LLS AND RT BITS
IN THE MOD REGISTER CAN'T CLEAR OR SET, THE INTERRUPT FUNCTION

OF THE MODWLE IS NOT TESTED. TO ABORT THE TEST, THE USER MUST
TYPE "CNTL C".

THE FOLLOWING ERRORS MAY BE PRINTED :
ERROR 1901 : LOW LEVEL BIT IN MOD REGISTER OF DIGITAL INPUT COULD NOT BE CLEARED

ERROR 1902 : DEBOUNCE BITS IN MOD REGISTER COULD NOT BE 56T
GOOD: GGGLGG, BAD:BBBBBE

ERROR 1903 : LOW LEVEL BIT IN MOD REGISTER OF DIGITAL INPUT COULD NOT BE SET

TEST 20 - DIGITAL QUTPUT TEST - SPECIFICALLY SELECTABLE,

THE USER IS FIRST ASKED TO SELECT A PATTERN TYPE - SLIDING ONES&,
SLIDING ZEROS, OR A PATTERN PAIR. IN THE LAST CASE, Ht IS ALS0
ASKED TO ENTER THE DATA PAIR., THE PROGRAM THEN REQUESTH A TIME
INTERVAL IN MILLISECONDS (DEFAULT IS ZERO) TO WALT BETWEEN EACH
PATTERN CHANGE. THE SELECTED PATTERN IS THEN OUTPUT TO THE USER
LINES OF THE MODWE,

AFTER LOADING THE OUTPUT, THE DATA REGISTER 15 Rt AC BACK AND AN
ERROR REPORTED IF THE LOADED DATA AND THE READ DATA ARE NOT THE
SAME., THIS IS THE ONLY ERROR REPORT IN THE TEST, AL OTHER
CHECIKING IS VISUAL..

TO ABORT THE TEST, “CNTL C“ MUST BE TYPED,
THE FOLLOWING ERRORS MAY BE PRINTED

ERROR 2001 : DATA REGISTER INCORRECT AFTER READ BACK
AND 2002 GUOD:GGGGL, BAD:BBBBBB

TEST 21 - ANALOGUE TNPUT (DYNAMIC ROUTINE) - SPECIFICALL Y
SELECTABLL .

THE. USER 15 ASKED WHICH CHANNEL S ARE TO Bt READ, WHICH GAIN AND
WHICH TRIGGER (INTERNAL OR EXTERNAL ) ARED TO Bf USEDR , AFTER [HIS

HE IS TOLO WHICH RANGE (UNI OR BIRPOLAR, THE MUODULL 1S SWITCHED
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T0.

CONVERSIONS ARE THEN MADE TWICE ON EACH SELECTED CHANNEL, THE
VALUES READ ARE PRINTED OUT AS A DUMP AFTER ALL CONVERSIONS, THE
DUMPED VALUES ARE OCTAL .,

PRINTOUT CAN BE DISABLED USING THE SUPERVISOR FLAG “INHIBIY
FRROR REPORTS".

TO ABORT THE TEST, "“CNTL C* MUST BE TYPED.
THE FOLLOWING ERRORS MAY BE PRINTED

ERROR 2101 : CSA CONTENTS INCORRECT - SELECTED CHANNEL NOT AVAILABLE
GOOD:GGGGGG, 3SAD:BBBBBEB, ADDRESSED CHANNEL IS:CCC

ERROR 2102 MODULE NOT READY FOR CONVERSION - DONE BIT IN CSA IS SET

e

ERRCR 2103 : DONE BIT IN CSA NOT SET (TIMECUT) AFTER CONVERSION START
AND 2105

ERROR 2104 : DONE BIT IN CSA NOT CLEARED AFTER READING DATA REGISTER
AND 2106

ERROR 2107 : DUMP BUFFER FULL - MORE THEN 127 CHANNELS ADDRESSED ?
AND 2115

ERROR 2108 : CSA CONTENTS INCORRECT

2110, 2112 G00D:6GGLGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS:CCC
AND 2114

ERROR 2109 : TIMEOQUT - NO DONE INTERRUPT OCCURRED
AND 2111

ERROR 2113 : ERRONEOUS INTERRUPT OCCURRELD

TEST 22 - ANALOGUE OUTPUT (DYNAMIC TESTY - SPECIFICALL v
SELECYABLE..

THIS TEST GENERATcS EITHER A PERMANENT LOADED STATIC VALUE, OR
AN ENDLESS SYMMETRICAL VOLTAGE RAMP,

THE USER IS ASKED TO ENTER THE NUMBER OF THE FIRST AND LAST
CHANNEL. WHICH HE WANTS 10 USE. HF THEN SELECTS THE OutpPuT
PATTERN TYPE - SINGLE FIXED VALUt OR RAMP, FOR THE FIRST OF
THESE, THE USER TYPES THE DESIRED OUTPUT BINARY VALU: ., FOR THL
RAMP PATTERN, AN ENDLESS SYMETRICAL VOLTAGE RAMP 15 GENERATED.
IN THIS CASE, THE USER IS ASKED TO ENTER A VALUE “DELITA U, THLY
VALUE IS THE NUMBER OF BITS By WHICH THE PROGRAM CHANGES THE
QUTPUT FOR EACH STEP OF THE RAMF, AND MUST B8t IN THE RANGE 1 0
4096. THL USER MUST ALLO SELECT A TTME INTERVAL “DEL TA T© IN
INCREMENT STEPS, WHICH WILL DETERMINE THE PERIQOD BETWEEN [ACH
VALUE CHANGE . TF ZERO IS T(PED, THE VALUE WILL BE VARIED A5 FASGT
A5 THE HARDWARE ALl OWS TIT,

THE CONTROL STATUS REGISTER LTATUS PRINTOUT CAN BE INHIBITEDQ B

SEQ 0035
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SETTING THE "IBE ' FLAG.
THE FOLLUWING ERRORS MAY BE FPRINTED :

ERROR 2201 : READY BIT IN CSA NOT SET AFTER LOADING DATA REGISTER (TIMEQUT)

2202 AND 2203 CSA REGISTER CONTENTS IS:DDDDDD

TEST 23 - ANALOGUE OUTPUT (CALIBRATION ROUTINE) - SPECIFICALLY
SELECTABLE,

THIS TEST IS FOR CALIGRATION AND ALLQWS THE USER TO
FOLLOW A CALIBRATION PROCEDURE OR TO DO A MANUAL CALIBRATION,

FIRST OF ALL, THE USER GETS SOME INFORMATION ABOUT THE
CALIBRATICON EPUIPHMENT., H: IS THEN IS PROMPTED FOR THE CHANNEL
AND THE OUTPUT TYPE (VOLTAGE OR CURRENT), IF CURRENI IS
SELECTED., THE PROGRAM LOUOKS A1 THE COFS B4T IN THE CSA TO FIND
OQUT THE OFFSET CONFIGURATION. NOW THE OPERATOR CAN CHOOSE
BETWEEN THE CALLIBRATION PROCEOURE OR MANUAL VALUES; I MANUAL IS
USED.ATHE OPERATOR CAN TYPE IN A VALUE IN MILLIVOLTS OR
MICROAMPS

OTHERWISE HE IS PROMPTED TO CALIBRATE FIRST THE OFFSET AND THEN
THE GAIN. THEN HE IS REQUIRED TO TEST THE HALF FULL SCALE. TO GO
FROM ONE STEP TO THE NEXT, THE USER MUST TYPE CARRIAGE RF TURN,
ALL. STEPS (OFFSET,GATN AND HALF FULL SCALE) MUST BE REPEATED
BEFORE GOING ON TO THE NEXT CHANNEL,

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 2301 : READY BIT IN CSA NOT SET AFTER L.OADING DATA REGISTER

2302, 2303 CSA REGISTER CONTENTS IS:DDODDD
AND 2304

TEST 24 - ANALQGUE INPUT (CALIBRATION ROUTINE) - SPECIFICALL
SELECTABLE.
THIS TESY IS FOR CALIBRATING AN ANALOGUE INPUT HODUL

FIRST OF ALL, THE USER 15 ASKED WHETHER HE NEEDS INFORMATION
ABOUT THF CALTBRATION PROCEOURE .

HE IS THEN PROMPTED FOR THE CHANNEL ON WHICH HE HAS PUT THF
PRECISION VOLTAGE REFERENCE SOURCEH

AFTER THIS HE IS INFORMED WHICH RANGE IS SWITCHED (UNIPOLAR OR
BIPJOLAR) AND ASKED TO SELECT THE DESIRED GAIN,

NOW THE PROGRAM CONTINUQOUSL Y READS THE TNPUT AND PHRINTG THE
RESULT AS AN OCTAL AND VvOLTAGE VALUE,

TO ABOURT THE TEST, “CNTL C" MUST BEF [YPLD.
THE FOLLOWING ERROKS MAY BL BRINIED

SEQ 0036
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ERROR 2401 ; CSA CONTENTS INCORRECY AFTER READING DATA REGISTER
GOOD:6GGGHLGG, BAD:BBBBLB

ERROR 2402 : TIMCOUT - DONE NOT SET AFTER A/D START
GO0D: GGGGLGG, BAD:BEBBBB

TEST 25 - VISUAL LED TEST - SPECIFICALLY SELECTABLE,

THIS TEST Is A VISUAL TEST, IT FLASHES THE LED ON AND OFF ON
EVERY MODULE IN THE SYSTEM THAT IS FOUND BY THE AUTCOHMATIC
CONFIGURATION ROUTINE OR SELECTED IN THE HARDWARE QUESTIONS,

MUX BOARDS ARE NOT INDEPENDENTLY ADDRESSABLE, SO THEIR LEDS ARE
NOT "™ ASHED,

THE TEST RUNS UNTIL “CNTL C" 15 TYPED,
ERRORS : THIS TEST HAS NU ERROR MESSAGES,

SEQ 0057



PROGLRAM

1815
1810
18472
1847
1849
1850
1852
185%
1854
1855
1856
1857
1858
13859
1860
1861
1878
1879

HE ADER

000000

002000

002000

002000
002000
002000
002001
002002
002003
002004
002005
002006
002007
002010
002010
002011
002011
002012
002012
002014
002014
002016
002016
002020
002020
002022
002022
0020249
002024
002026
002026
002030
C02030
002032
0020352
001034
002034
002036
002036
002040
002040
002040
002042

AND TABLES

002000

103
132
111
13¢
126
000
000
000
101
060
000020
000150
002246
003376
002210
002232
104004
000000
000000
000000
000000
00-1.24

000340

MA

MACRO M1200 26-0CT-83 15:22 PAGE 14

TITLE PROGRAM HEADER AND TABLES
SBTTL  PROGRAM HEADER

.ENABL ABS,AMA
. 1 2000

BCGNMOD

THE PROGRAM HEADER IS THE INTERFACE BETWEEN
THE DIAGNOSTIC PROGRAM AND THE SUPERVISQOR.

- me we we

POINTER ALL

HEADER CZIXV,A,0,150,0,340

L. SNAME : :

LL$REV::
L $DEPQ: :
[.SUNITY::
LSTIML:
L$HPCP: ;
L $SPCP
LSHPTP: ¢
L$SPTP:
L$SLADP::
L$5TA:
{.$CO:

L$DTYP:
L $APT

( $OTP::

L$PRIQ::

LNGCTIT
JHHOTL
LASCTI
JASCII
LASCII
.BYTE
BYTE
JASCII
LASCII
.WORD
.WORD
JWORD
.WORD
LHWORD
LWORD
LWORD
.WORD
LWORD
LWORD
TWORD
LWORD

HURD

SEQ 0038

/Cr

&
/17
V¥
N/

0

0

0

TR/
/0Q/
T4PTHY
150

1. $HARD
LeSOFT
L $HW
L$sW
LSLAST
O

4]

0

Y]
LsDISPATCH
340
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SEQ 0039

PROGRAM HEADER

002044 L$ENVI::

002044 QQQ000 .WORD 0

002046 LSEXP1l:;

02046 QOQO00 .WORD 0

002050 LS$MREVY: :

002050 003 BYTE C$REVISION

002051 003 BYTE CS$EDIT

Q02052 LS$CGF::

002052 000000 . WORD O

0Cc2054 000000 .WORD 0

002056 L $SPC:

002056 000000 .WORD 0

002060 L $DEVP:

002060 007206 .WORD L$DVTYP

002062 L$REPP: :

002062 017320 sWORD LSRPT

002064 LL$SEXP4:

002064 0OQ0Q00 . WORD 0

002066 L.SEYPS5; :

002066 Q00000 . WORD 0

002070 L $AUT; ;

002070 Q26702 . WORD 1. $ AL

002072 L.S$DUT: :

0.2072 026610 .WORD L$DU

002074 LSLUN::

002074 000000 HWORD 0

002076 L $DESP: :

002076 007222 . WORD L$DESC

002100 L$LOAD::

002100 104035 EMT E$LOAD

002102 LSETP

002102 007176 LWORD L$ERRTRHBL

002104 L$ICP;

Q02104 022350 LWL O LSINIT

002106 1 $CCP:

002106 026600 LWuRD L$CLEAN

002110 1.$ACP; ;

002110 026514 WORD L$AUTO

002112 1.4PRT: ;

002112 022342 JWORD L$PROY

202114 L.STEST::

002114 000000 .WORD 0

002116 L$DLY;:

002116 Q00000 . WaRh O

002120 LSHIME ¢ 4

002120 000000 JHWORD ¢]

1880



PROGRAM HEADER AND TABLES

DISPATCH TABLE

1892
18493%
1394
189%
1896
1897
1898
1899

1900

Go21o¢
002122
002124
0021.04
002126
000130
002132
002134
002136
002140
002142
002144
002146
002150
002152
002154
002156
002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204

000031
026’14

MNP0

L N B S

030144
031326
032414
033674
035154
035720
037076
040216
04107¢6
041674
042776
04370
046404
052510
056536
061070
062124
063254
064500
070704
072532
07110
102102

MACRO M1¢00

i
26-0CT 83 15122 PAGE 15

SBTTL DISPATCH TABLE

- wr wr wr
'

;
I

Ht DISPATCH TABLE CONTAINS THE STARTING ADDRESS OF EACH TEST,

T 15 USED BY THE SUPERVISOR TO DISPATCH TO EACH TEST.

DISPATCH &5.

. WORD
LSDLISPRATCH:
L WIRD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
.WORD
. WORD
LHORD
.WORD
. WORD
. WORD
WORD
.WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD
+WORD

125

StQ 0040



PROGRANM
DEFALL Y

1308
1904
14310
1911
1912
1912
1914
1915
1916
1917

1918
198
1929
193¢
1931
1932
1933
1934
1935
1934
193~
1938

HE ADER AND TABLE S
HARDWARE P TARLL

Q02206
002206
002210
00,210

002210
002212
002214
002214
00222¢
002222

Qo222
002226

002230
002230

000010

171000
000000
000200
000000
000000
000003

171400
000400

MACRO M1o00

LOBTTL

e
i
H
i

]

o

J6-0CT 8% 15:22 PAGE 1

DEFAULT HAROWARE P-.TABLE

THE DEFAULT HARDWARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST-DEVICE PARAMETERS,
IS IDENTICAL TO THE STRUCTURE OF THE HAROWARE P-TABLES,
i AND IS USED AS A "TEMPLATE” FOR BUILDING THE P-TABLES.

BGNHW

ENDHW

DFPTBL

. WORD
 WORD
. WORD
. WORD
. WORD
. WORD

. WORD
+WORD

171000
Q
PRIO4
0

0

L3

171400
400

THE STRUCTURE OF THIS THBLE

— TWE WE WE WP B W W B

. WORD
L$HW: ;
DFPTHL &

MODE REGISTER ADDRESS

VECTOR ADDHESS

PRIORITY LEVEL

LOOPED ?

LOW LEVEL INPUT 2? (0O = NO?
DEBOUNCE FOR DIGITAL LOOPBACK
S«AlLL, C=LOW, 1=NORMAL, 2=kHIGH
OTHER MODULE ADDRE S5

OTHER MODULE VECTOR ADDRESS

L100CO:

SEQ 0041

L10000O -L $HUW/2



PROGRAM HEADER AND TABLES

SOF TWARE

1940
19d ]
1942
1942
1944
1945
1%de
194"
1948
1949

1950
1958
1959
1960
19¢1
1962
1963
1964
1965

P-TABLE

0doe
00
002
0022

LR RV RS
r.c o

002232
002234
002236
002,240
002242

002244
002244

000005

000000
000000
177777
000000
000000

D4
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LSBTTL SOFTWARE ' -TABLE

L

"t wa wmp Be B e

AT RUN TIME,

BGNSW  SFPTBL

MANTST: , WORD

MANIO: . WORD

PATL1:: . WORD

PAT2:: . WORD

QVP: WORL
ENDSW

171777
0

RUN MANUFACTURING TESTS ? (0O =+ NO)

RUN LOOPBACK

15T PATTERN FOR DIGITAL LOOPBACK
NP PATTERN FOR DIGITAL LOOPBACK

QUICK VERIFY

»

THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED Br THF
PROGRAM AS OPERATIONAL PARAMETERS,
SET UP AT ASSEMBLY TIME AND MAY BE VARIED By IHE OPERATOR

THESE PARAMETERS ARE

L8SW:
SFPTBL ::

TESYS 2 (0 +« NO)

2 (0 = NO)

L10001:

5EQ 0042

L1000L-L$SH/e
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HARDWARE PARAMETER CODING SECTION

1967
1963
199
1970
1971
1972
1972
1974
1975
1976
1977
1978

10979
1989
1990

1991

1992

1993

1994

1995

1994
14997

1998

1999

002244
002244
002246

002246
7 246
002250
002252
002254
002256
002256
002260
002262
002264
002266
002266
002270
002272
Q02274
002276
002300
002300
002502
002304
002306
002306
002310
0023510
002312
002314
002316
002316
002320
002320
002322
0C2324
002326
002330
00233
0023532
002334
002336
002340
00542
QOc34ac

000042

000031
00c 352
000000
177776

001031
002400
0G0000
000770

002032
0024%6
000340
000000
000006

003130
002610
177718

022044

004130
002751
1272717

006024

005052
003077
12227
000000
000003

006031
003237
160000
177776

Q07Qu1

WSBTTL  HARDWARE PARAMETER CODING SECTION

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
VHAT ARE USED BY THE SUPERVISOR TO BUILD P-TABLES, THE
MACROS ARE NOT FXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES, THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR,

- e g e We WP W =
.

BGNHRD

SEQ 0043

.WORD L10002-L$HARD 2

L $HARD: ;

GPRMA G1.0,0,0,177776,YES MODE ADDRESS

. WORD
. WORD
. WORD
.WORD
GPRMA

Ge.,2.0,0,770,YES VECTOR

.WORD
. WORD
. WORD
.WORD
GPRMD 63.4,0,340,0,6,YES ¢ PRIORITY
.WORD
. WORD
.WORD
. WORD
. WORD

.HORD
WORD
. WORD
i IF NOT, BRANCH
. WORD
hi4,10,-1,YES i LOWLEVEL INPUT 2
. WORD
WORD
. WORD
i IF YES, BRANCH
. WORD
6(15,12,0, -1,0,3,YES i DEBOUNCE PERIOD
. WORD
. WORD
LWORD
.WORD
. WORD
6(5,14,0,160000,17/ 776, YES i OTHER MODE ADDRESS
<WORD
.WCROD
WORD
. WORD
OTHER VECTOR ADDRE -5
«WORD

GPRML. G4,6, '1,YES ; LLOOPED ?

XEE R 104
GPRML

XFERT a0l

GPRMD

208 GLHRMA

GRRIMA Go,16,0,0,770,YES

T$CODE
Gl
T$LOLIM
TSHILIM

T$CODE
G2
TSLOLIM
TSHILIM

1$CODE
3

340
TSLOLIM
TSHILIM

T$CODE
Ga
-1

T $CODE

1$CODE
Gi14
-1

T$CODE

T$CODE
G195
-1

THLQL M
TesHILIM

TS$COUE
L%

TS QLM
TeHIL M

1$C0LE



PROGRAM HEADER AND TABLES

2000
J001

2002
2009
2010
<011
<012
<013
2014
2015
2016
<017
018
2019
2020
2021
c02¢
2023
2024
<025

2026

002344
002316
002350

002352
002352

002352
002400
002456
002533
002610
002673
002744
002751
003031
003077
003166
00237
003302
003361

00330e
000000
000770

115
126
120
Ole
111
103
131
114
015
104
055
117
117
124

117
105
122
015
123
101
105
117
o1e
105
060
124
124
131

MACRO M1200
HARDWARE PARAMETER CODING SECT1ON

104
103
111
050
040
102
123
127
050
102
0&0
110
110
120

10§

Gl
Ges
GY:

Ga:

Gid:
Gl15:

G5
Gh:

26-0C1 -83

ENDOHRD

JHUTAGT
JACCYY
JASCLZ
JALCY Y
AGCIZ
LASCTY
JASCYY
JASCT Y
JASCTY
JASCIY
JAGCTIT
JASCI?
AN
LASTTT
LASCTZ
oIt

JEVel

"4

15:22 PAGE 18-1

+WORD
. WORD
.WORD

.EVEN
L10002:

Br X

/M0NE REGISTER ADDRESS/

/VELCTOR ADDRESS (FOR OQUTPUT MODWES,
/PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE "Q0")/
<lo»«<155/(FOR LSI WITH FIXED PRI, USE LEVEL 4 ONLY)/
/15 THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK r/
/CABLE/<15>¢12>/(0ONLY MANUFACTURING SHOULD ANSWER /
/VES)/

/LOW LEVEL TNPUT FOR DIGITAL INPUT LLOOPBACK TESTS/
«15><12>/(FOR QUTPUT LOOPBACK TYPE “N") /

TYPE “O")/

66
T$LOLIM
T$HILIM

/DERBQUNCE PERIOD FOR DIGITAL IMPUT LOOPBACK TESTS ONLYZ<15><12>

/500US (0), SMS (1), 10MS (2), OR ALL (3)/

/OTHER MODULE MODE REGISTER ADDRESS/

/NTHER MODULE VECTOR ADDRESS (IF OQUTPUT MQDULE, /
/Ith "0")/

BEX

SEQ 0044
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SOF TWARE. PARAMETER CODING SECTION

2008
SO
SQ30
S0
SO032
JO3%
RO
RieX i
c030
2037
<038
2039

2040
2049
2050

2051
2052

2053
2054

2055

2057
2058
<059
2060

06,
. O6R
20RY
JO70
2071
Ol
&07%

003374
003374
003376

003376
003376
003400
003402
003404
00r404
003406
003406
003410
003412
003414
003414
003416
003416
003420
003422
003424
003426
003430
003430
003432
003434
002436
003440
003442
003442
003444
003446

0034%0
003450

003450
003%00
003n 33
Q03604

000025

000130
003450
1777177

017044

001130
003500
177277

013044

002032
0035313
17727717
000000
177217

003032
003604
171777
000000
177777

004130
003656
177177

12¢
122
104
123

1 I.J..t)
124
111
105

1lo
116
a0

103

G4

PAGE 19

.58TTL SOFTWARE PARAMETER CODING SECTION

THE SOF TWARE +2RAMETER CODING SECTION CONTAINS MACROS

THAT ARC USED v THE SUPERVISOR TO BUILD P-TABLES,

INTERKPRETED

3 MACROS ALLOW TiK SUPERVISOR TO ESTABLISH COMMUNICATIONS
i WITH YHE OPERAMIOR,

10%:

L10:
G1l:
611.):
Gle:

:
i MACROS ARE huli
;
]

BGNSFT

GPRML

XFERF

GPRML

XFERF

GPRMD

CPRMD

GPRML

e
ENDSH T

L IST
ASCTE
ANCT7
AGCTL/
JALCIY

Y THE

THE
EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
SUPERVISOR AS DATA STRUCTURES., THE

S5EQ 0045

+WORD L10003-L$S0OFT/2

L$SOFT:

G10,0, -1,YES ; MANUFACTURING TESTS ?

.WORD T$CQODE
.WORD 610
.WORD -1
1 ;i IF NOT, BRANCH
.WORD T$CODE
Gul.2,-1,YES i MANUFACTURING I/0 TESTS 2?2
.WORD T$CODF
.WORD Gll
.WORD -1
0 : IF NOT, BRANCH
.WORD T$CODE
Li2.9,0,-1,0,377777,.YES : LUOPBACK PATTERN 1
. WORD T$CCDE
. WORD Gi12
.WORD -1
.WORD T$LOULIM
.WORD T$HILIM
613,06,0,-1,0,177777,YEY : LOOPRACK PATTERN 2
.WORD T$CODE
.WORD G113
.WORD -1
.WORD T$LOLIM
LWurD TSHILIM
16,10, -1, YES ; QUICK VERIFY MODE 2
.WORD T$CQOE
.WORD Glo
.WORD -1
EVEN

L10003;

b X

JHUN MANUFACTURING TESTS

SHUN LOOPBACIK AND I/0 TESTSA

SEIRST PATTERN FOR OLGITAL LOOPBACIKC Tt oy
SLECUOND PATTERN FOR DLIGITAL LUOPBACK TES!S-
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SEQ 0046

SOF TWARE PARAMETER CUDING SECTION

2074 003656 121 125 111 Gl6: ASCLZ  /QUICK VERIFY MODE/

2075 LIST BEX

2076 -EVEN

2077

2073

20’9 003700 ENDMOD

2Q80
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SOF TWARt. PARAMETER CODING SECTION

2090
JO93
S101
2%
J132 003700
133
1134
21355
<1356
JL1EY
128
U153
S154 003700

100000
040000
020000
010000
004000
002000
001000
000400
000200
00C100
000040
000020
000010
000004
000002
000001

001000
000400
000200
000100
000040
000020
000010
Q0304
000002
000001

000040
QQ00%?
000010
0000,
000034

0003%40

OITLE G
L8BTTL

L

- ws ms e

. BIT DI

BlLV154=
BIT14u4s
BIT12~a
B8IT10==»
BITilww
BLT o=
BITQ9«~
BIIO8=~
BITO?»=
BITO6w~
BITQ5z2=
BITO4=»
BITO32=
BITO==
BITQ1a=
BITVOO~=
BIT9ax
BITAxa
BIT/»
gLk
BITHax
HITdaas
BIV4ax
BIT=A
BITLax
BIVO=~

i EVENT

L4

Gk 20

LUBAL AREA:
GLOBAL. EQUATES SECTION

RGNBOG

EQUIALS
FINIYTONS

100000
450C0
e [
10000
400¢
2000
1060
40
SO0
100
40

0

10

a

[ 4

1

RITOW
HLTOR”
BRITOV
BLYTOt
BLITOS
17O
BITOY
BIr1o
BITOL
BITGO

FLAG DU INTHIONS

THE GLCHAL LuUuATEL, SeCTION CONTAINS PROGRAM EGUATES THAT
ARE USED 1IN MORE THAN ONE TEST.,

il
: EF32:E8 L7 RESURVED FOR SUPERVISOR 10 PROGRAM COMMUNICATICN

LJuTART
LRES TS
LCONTIY
" NEwW e =
"L PUWR - -

ol ol ol o B o

PRIORI

L.
t
3
E
t
P

RIGVaz=

R - 3
NUE =3 LIS
"'n).

n"E)’ .

e LRVEL DEFINITIONS
3430

i
i
P
I

START COMMAND MWAS TusueED
RESTART COMMAND WAS ISLLED
CONTINUE COMMAND WAYS Iusuh D

A NEW PASS HAYS BEEN STARTED

AR PUOWER FAIL “"POWER -UP QCCURREDR

SEQ Q047



Ll QB A

GsLoBaL

RIS
('-? 1 .r){‘l
J1HT
J10A
2159

ARE A5

MACRO M1.00

LAUATES SECTION

Q00X00
000240
Q00200
00140
000100
00040
000000

000004
000010
000020
000040
000100
000200
000400
001000
0C2000
004000
010000
N20000
040000
100000

171000
1717

J

I

26 0CT-83 15:22 PAG: 201

PRIOG = ..
PRIQE »= 0
PRIOL .~ T
PRIOS: = 540
PRIt 1= 100
PRIOL=~= £0)
PRIOO--

LOPERAT N FLAG BTTS

EvL ~ &

LOY s e

ADR ¢ - 0

IDiJw= an

ISR=a 100

UAM» = 200

B » « a0

PHT - = 1000

Phix- c000

Ixp = 4000

T8k = = G000

TR == 20070

LDk == 100D

HUE » « 1 Q0000
FAGTA=e 171000 s FIRGT STANDARD IDV., TAV 11 ADDRLESYS
1DONDa< 1Y ¢+ LAST STANDARD IDV/1AVY-11 ADDRESS

i Nfi, SEb ALSO MESSAGE “NODEV™ BELOW,

SEQ 0048



ul OB AL
GLOBAL

Jlel
l.? l (\L),
J163
164
s1e5
Flobb
J167
2168
2169
2170
Al
2172
aLl73
J174
21vh
176
2177
2178
2179
2180
2181
2182
<iB3
L84
2185
<186
2187
188
£189
2190
219]
192
193
S194
195
2196
2197
<198
<199
2200
Ol
<202
2203
2204
2205
2206
000
JPOH
1009
S0
Ja
201
e
714
n‘)f". 1 ' +
RS

eel?

ARL AS

MACRO M1200 26-0CT7-83 1522

DATA SECTION

0037¢0
00X702
Q01704
003706
002/10
003712
002714
003716
003720
003722
003724
003726
003730
003732

0035734
003736
003740
003742
003744
003746
003750
003752
003754
003756
203760
00376c
005764
003766
003170
003772

00%:74
003776
004000
004002
004004
0064006
004010
004012
004014
004016
004020
004022
004024
004024
004030
004030

0QAQS4

000000
000000
000000
000000
000000
000000
000000
000000
000003
000000
000000
Q00000
000000
000000

100000
100000
1060000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000

000000
000000
000000
0V0000
000000
000000
000000
000000
000000
Q0C0Q0
000000
Q00000
000000
Q00000
QCQoo0
V00000

LOBTTL

HEE N

THE GLOBAI

MOD: :
DAT::
CSA:
csB::
VEC: .
PRIO; ;
COND: :
LOWLVL: ;
DBOUNC : :
OTHMOD:; :
ITHDAT ;
OTHCSA:
OTHCSB :
OTHVEC: ;

ECNT::

GPADD s

DBROPED:

PAGE &1

<4

GLOBAL. DATA SECTI1ON

.WORD
+WORD
.WORD
.WORD
.WORD
. WORD
.WURD
WORD
.WORD
.WCRD
+WORD
 WORD
. WORD
+WORD

LWORL
.WORD
LWORD
.WORD
LMORD
, WORD
.WORD
. WORD
. WORD
.WORD
.WORD
L WORD
. WORD
CWORD
LWORD
CWORD

CWORD
. WORD
, WORD
CWORD
. WORD
. WORD
.WORD
L WORD
L WORD
, WORD
.WORO
.WIRD
L WORD
L WORD
CHORD
JWORD

CHLIKB

CCOOOWOOOOOOCO

100000
100000
100000
100000
100000
100000
1200000
1060uV0
100000
100000
100000
100000
100000
100000
130000
100000

0
0
0
0
Q
0
0
0
0
0
Q
0
0
0
0
0

1"’0

. W B wms e - mr W B We Wr B W WE Ws WA ma ws e

. me de e e We P B W W B

@ we we We Wh WA Bh Wt W PE pa s we We Be wa

-

: DATA SECTION CONTALNS DATA THAT ARE USED
. IN MORE THAN ONE TEST.

SEQ 0049

MODE REGISTER ADDRESS OF CURRENT UUT
DATA REGISTER ADDRESS OF CURRENT wuUT
CSR REGISTER A ADDRLCSS OF CURRENT UUT
CSR REGISTER B ADDRESS OF CURRENT UUT
VECTOR ADDRESS OF CURRENT UuUTY

PRIORITY LEVEL OF

CURRENT UUT

SET IF UUT IS CONNECTED TO ANOTHER
LOW LEVEL FOR DIGITAL INPUT {.00PRACK

DEBOUNC PERIOD ¥OR DIGITAL

OTHER
OTHER
OTHER
OTHER
OTHER

FRRGR
FRROR
ERROR
ERROR
EFROR
ERROR
t RROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
t.RROR
ERROR

INPUT LQOPH,

MOPWLE MODE REGISTER ADDRESS
MOODILE DATA REGISTER ADDRESS
MOCLLE REGISTER A APDRESS
MODULE REGISTER B ADDRESS

MODULE VECTOR

COUNT FOR LUT
COUNT FOR WUT
COUNT FOR wUT
COUNT FOR UUT
COUNT FOR UUT
COUNT FOR LUT
COUNT FOR UUI
COUNT FOR uur
COUNT FOR UUT
COUNT FCR !
COUNT FOR wUT
COUNT FCR UUT
COONT FOR UUT
COUNT FOR UUT
COUNT FOR QuUT
COUNT FOR wT

ADNRE 54

0 - BIT 15 15 Sk TO
- FLAG NOT TESTED.

BNV C

1
4
3
4
')
6
{
8
9
1
1
1
)
1
1

%)

-

PARAMETER
PARAMETER
PARAME TER
PARAMETER
PARAME TER
PARAMETER
PARAME TER
PARAME 1&R
PARAME TER
PARAME TER
PARAME TER
PARAMETER
PARAMETER
PARAME TER
PARAMETER
PARAKME TER

UNIT DROPPED L AGS

ADDRESS
ADDRESS
ADDRESS
ADDRLSS
ADDRE. %Y
ADDRESYS
ADDRE &S
ADDRE 5SS
ADDRESS
ADDRL 5SS
RDDRESS
ADDRESS
RDDRESS
ADDRESY
ADDRE S5
ADDRE 44

FOR
FOR
FOR
FOR
t CR
FOR
FOR
FOR
FOUR
FOR
FHOR
F OR
FUOR
FOR
FOR
HUR

UNTT
UNIT
UNTT
UNIT
UNIT
UNIT
UNTT
UNIT
UNIT
UNIT
UNT?
UNTT
UNIT
UNLT
UNTT
UNLT

[ e el &)

=t e = SN D ML — O
.
&

=



SLORBAL

S218
(?‘? ‘:)
2220
ol
olle
273
il

D
[ S B

225

23eh
dae
c2ly

222

2230
ce3l
2283
cc 33
2234
223
e 13}
22387
2238
2239
240
cdal
2042
2243
2244
2aah
S246
ccd?
2748
Ja49
2250
2051
Jehe
JO5H 7t
Q054
P.:“'S!H
325

Sl
Jahl
S0HY
260
JORL
LI
Pered 10
dohd
Joet
22'.)‘:;
2067
Sy
GO
I'Jl] 1,0
Rt
Jaole

] t 2
S

2’4

ARE A

004054
004056

004060

COR0K2
004004
004066

004070
004072
00407/4
004076
004100
00410
004104
004106
004110
004112
0041.4
004116
004120
004122
00414
elolp el t

004130
004132

MACRO M1200 26-0CT-83 1%:22 PAGE 21-1
GLOBAL DATA SFCTION

000000
000000

000000

000000
000000
0G0O000

Q00000
000000
000000
o0t 20
on n
Ov
00U, .
000GOu
000000
Q00070
Q00000
Q00000
000000
Q00000
000000
Q00000

000000
000000

TSTFLG: .WORD

TQUFLG: s .WORD

NXMFLG: s .WORD
WCRD
. WORD
WORD

GOND:
BAD::
SFI:
LOPFLG:: . WORD
.WORD
.WORD
WORD
. WORD
.WORD
.WORD
. WORD
LWORD
. WORD
LWOrRD
. WORD
. WORD
.WORD
LWORD
JHWORD

. WORD
 WORD

LOTHLLA:
CONMSIK: ¢

i LOW BYTE

<

O CCOCOoOCOoOOCoCOoOOC OO0 O

1S DEVICE CODE

Bt Wr WE Ws e W W e By We W We W we wr v

-

-

wr we ws wm W we W

-

CLEARED AT
SET IF ANY

START OF EACH PAGS

TEST IS SELECTED

CLEARED AT START OF EACH UNLT'S PASS
SET IF ANY TEST IS SELECTED

SET IF NXM TRAP COCCURS

EXPECTED CONTENTS
ACTUAL CONTENTS
FLAG TO FORCE FRROR PRINTOUTS

SET IF LOOF CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNITY
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR INIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET I+ LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECIK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF L.OOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF +00P CHECK ROUTINE CALLED FOR UNIT
SET I LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUYINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT

INIT CODE IF LOOQP ON TEST

et i pa et = O L YD N0~ D

S IV N &

SET BY IS SELECTED

TEST CONTROL. MASK SET uP By INIT CODE

BIT O I% SET IF UUT IS DIGITAL INPUT
BIT 1 IS SET IF WJT IS DIGUTAL QUTPUT
BIT 2 15 SET IF UUT IS ANALOGUE INPUT
BIT 3 IS SET IF UUT IS ANALOGUE QUTPUT
BIT 4 IS SET IF UUT IS NONE OF THE
RBOVE

BITS 5, 6 AND 7 ARE UNUSED

HIT 8 IH% ALWAYS S5b1
INTERNAL LOGIC TESTS

TO SELLCY BASIC
BIT 9 SET TO SELECT FIELD INPUTAQUTPUT
TESTS

HIT 10 IS SET IF LOOPBACK TESTING Ih
SELECTED AND AL LOWED FOR CURRENT

BIT 11 Iun SET IF MANUF ACTURING LOOPBACK
AND INPUT/0UTPUYT TESTS ARE SELECTEQR

BIT 10 IS SET IV A SPECLEICALLY
SELECTARBRLE TEST I% CHOSEN

H1TS 13, 14 AND 15 ARE UNULED

SEQ 0050



GLOBAL AREAY

MACRO M1200

L_OBAL. DATA SECTION

7o 004134
277 004136
8

279 004140

2283 004142
2284 004144
<285 00414¢
c286 004159
2287 004152
2288 004154
289 004156
2090 004160
2291 004162
2292 004164
2293 004166
2294 004170

2301 004172
2332 004173
2303 004174
2304 004175

0000V0
000000

00000Q

000000
000000
000010
000000
000000
000020
000003
000500
000020
00?717
000001
000012

000
co1
013
025

14

26-0CT-83 15:22 PAGE 212

MODE:: ,WORD 0 i MODE FOR DIGITAL /ANALOGUE CONVERSIONS
GAIN:: ,WORD 0 + GAIN FOR DIGITAL/ANALOGUE CONVERSIONS

PADD:: ,WORD 0

; ADDRESS OF PROMPT FOR DECIMAL INPUT ROUTINE
; THE FOLLOWING EQUATES ARE ONLY USED IN THE TESTS

ANS: «WORD 0 i TEMPORARY STORE FOR MANUAL INPUTS
TITRCNT : . . WORD 0 i ITERRATION COUNTER

ITROEF :: .WORD 10 i ITERRATION DEFAULT

INTFLA:: .WORD 0 i DONE INTERRUPT FLAG

INTFLZ:: » WORD 0 i ERROR INTERRUPT FLAG

CYCLE::  WORD 20 i CYCLE COUNTER FOR PA:TERN PAIR LOOPBACK
CyC.LS:: . WORD 3 i CYCLE CUUNTER FOR LLS AND SULIDING TESTS
CYCRAD:: .WORD 500 i CYCLE COUNTER FOR RANDOM LOOPBACK TESTS
LLWC: . WORD 16, ¢ INPUT MODULE LOW LEVEL WAIT VALUE (10MS)
REDTIM: ; . WORD 7717 i READY TIMEOQUT COUNTER

QUTDEL :: .WORD ! i OPTO QUTPUT DEBOUNCE WAIT VALUE

OUTDER: : . WORD 12 : RELAY QUTPUT DEBOUNCE WAIT VALUE

; THE FOLLOWING TABEL GIVE THE LOAD VALUE OF HOW OF TEN THE 500 US
sWAIT LOOP WILL BE EXECUTED,

;THE TABLE IS FOR DIGITAL INPUT MODULES ONLY AND WILL BE USED IN THE
;DIGITAL INPUT LOOPBACK TESTS,(TEST 8,10,12)

DBTAS8:: BYTE 0 i OuMMY LOCATION FOR USE OF RS
.BYTE 1 i VALUE FOR INPUT MODULE DEB, 5S00U5
.BYTE 11, i VALUE FOR INPUT MODULE DEB., 5MS
BYTE 21, i VALUE FOR INPUT MODULE DEB, 1O0MS
JEVEN

SEQ 0051



GLOBAL

ARF AS

MACRO M1200

GLOBAL DATA SECTION

2310
2311
2312
2313
<314
2315
2316
2317
2318
2319
2320
2321
2ize
2323
2324
2325
2326
23a?
2108
2329
2330
2331
2332
2333
2334
2335
2336
2337
338
2339
2340
2341
2342

004176
004226

004256
004306

004336
004366

004416
004446

Q4476
004526

Q045%.,
004606

004636
00466

004716
004746

000012

011610
000000

004704
000000

001750
000000

000764
000000

000372
000000

000144
000000

000062
000000

000031
000Q00

004704
000000

002342
000000

000764
000000

000372
000000

000175
000000

000062
000000

000031
000000

000014
000764

26-0CT-83

002342
Q00000

001161
000000

000372
000000

000175
000000

000076
00n764

000031
000000

000014
000764

000006
000372

15:22 PAGE 22

.RADTX
.NLIST

10
BEX

N4

i ANALOGUE/DIGITAL CONVERSION

i BITS
VUPTAB::

11

10

9

5000,2500.1250,

]

0,

2500,1250,

0.

1000,
0,

500,
0.

250,
0,

100,
0,

50,
0,

25,
0.

0,
500,

250,
0,

125,
0,

50,
0,

25,
2.
12,
200,

625,
0.

230,
c,

125,
0.

62.
500,

25,
0,

12,
500,

6,
250,

i VOLTAGE UNIPOLAR TABLE MODE

8
625,

312,
500,

125,
0.

TABLES USED BY

0 (0-10V)
7 6
312, 156,
500, 250,
156, 78,
250, 1e5,
62, 31,
500, 250,
31, 15,
250, 625,
15, 7,
625, 813,

6 [] 3!
250, 125,
3, 1,
125, 563,
1, o,
563, 701,

5

78,
125,

39,
€3,

15,
625,
813,
906,
563,
781,

0,
391,

ROUTINES DACON AND ADCON,

39, 19, 9, a4,
63, 531, 766, 883,
19, 9, 4, 2,
531, 766, 883, 441,
?‘ 3' 1. L}
813, 906, 953, 977,
3, 1, 0, o0,
906, 953, 977, 488,
1, 0. 0, 0O

441
221
488
244
122

a9

24

12

Mv
uv

MV
uv

Mv
Uy

Mv
uv

MV
v

MV
Uv

Mv
uv

MV
uv

SEQ (052



Ny
h.)
GLORBRAL. ARF RS MACRO M12Q0 26-0CT.83 15:22 PAGE 203

SEQ 005%

GLOBAL. DATH SECTION

S R44 i VOL TAGE BIPOLAR TABLE (-10 - +10V) MODE 1

S Xas

c3do 1 BITS 1) 10 9 8 ! 6 5 q 3 2 1 0

D347

2348 004776 02420 011610 004704 VBPTAB::10000,5000,2500,1250, 625, 312, 156, /8, 39, 19, 9, 4 ; MV G=1

3%29 005026 000000 000000 000000 0, 0, 0, 0, 0, 500, 250, 1°2%, 6., 531, 766, B8Z ; v

2350 ‘

2351 005056 O11€10 004704 002342 5030,2500,1250, 625, 312, 156, 78, 39, 19, 9, 4, ¢ 1 MV G2

BigC 005106 000000 000000 000000 0, 0, 0, 0, 500, 250, 125, 63, 531, 766, 883, 441 ; uy

R R

~354 005135 003720 001750 000764 2000,1000, 500, 250, 125, 62, 31, 15, /., 5 1, 0 ; MHv G=5

6225 005166 000000 000000 000000 0, 0, 0, C, 0, 500, 250, 625, 813, 906, 953, 97/ ; uy

e 3he

<357 00521¢ 001750 000764 00037 1¢00, 500, 250, 12%, 62, 31, 15, ’, 1, 1, 0, O ; MV 10

9258 005246 000000 000000 000000 0, Q. 0, 0, 500, 250, 625, 813, 906, 953, 977, 488 ; UV

CE59

2360 005276 000764 000372 (000175 500, 50, 12b, 62, 31, 15, !, 3, 1, 0, 0, 0 ¢ Mv (=20

<361 005326 000000 000000 000000 o, o, 0, 500, 250, 625. 813, 906, 953, ©77, 488, 244 ; vV

<362

2363 005356 Q00310 000144 000062 20, 100, 50, 25, 12, 6, 3, 1, 0. 0, 0, 0 ; MV (=50

2%64 005406 000000 000000 000000 o, 0, 0, 0, 500, 250, 125, 563, 781, 391, 195, 98 ; UV

2365

2366 005436 000144 000062 000031 100, 50, 25, 12, 6, 3, 1, 0, o, 0, 0, 0 3 Mv G=100

<367 005466 000000 000000 000000 0, 0, 0., 500, 250, 125, 563, 781, 391, 195, 98, 42 ; uv

368

<369 005516 000062 000031 000014 20, a5, 12, 6, h 1, 0, 0. 0, 0, 0. 0 1 Mv (=200

cX70 005546 000000 Q00000 000764 0, Q, 300, 250, 125, 563, 781, 391, 195, 98, 49, 24 ; Uv



GLOBAL

GLOBAL

-

[ RP R BF RE A

~4

L

-

GE-~a TN

roforofulfy

]
L

~d~d=d=d=a

o
-
@ <
<

2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
<393
2394
2395
2396
2397
2398
2399
24Q0Q

ARL AN
DATA SECTION

00353576
005626

005656
005706

023420
000000

011610
000000

005736
005766

006016
006046

006076
00612¢€

006156
006,06

006236
006266

003720
000000

001750
000000

0007¢4
000000

000310
0C0000

000144
600000

006316
006346

0CO062
000000

MACRU M1200 2

011610
000000

004704
000000

001750
000000

000764
000000

000372
000C00

000144
000000

000062
000000

000031
000000

Lo}

0OCT -83

004704
000000

002342
000000

000764
000000

000372
000000

000175
000000

0000t 2
00000C

000031
000000

000014
00Q764

15:22 PAGE 24

CH

tCURRENT 0-20 MA TABLE - MODE
1 BITS 11 10 9 a8

IOTAB:: 10000,5000,2500,1250,

[ ' 00 Oc

5000,2500, 1250, 625,

o, o, 0, 0,

<000,1000, 500, 250,

' 0, 0, 0

12060, 500, 250, 125,

0. 0, 0, )

500, 250, 125, 62,

o, 0, 0, 500,

200, 100, %O, 25,

0, 0, 0, 0,

100, 5S¢, 25, 12,

0, Q, 0, 500,

20, 25, 12, 6,

0. Ol 5000 250'

e
2

625,
0,

312,
00,

125,
0.

62.
500,

31,
250,

i2.
500,
6,
250,

3,
125,

6

312,
500,

156,
250,

62,
500,

31,
250,

15.
625 .
250,

125,

1,
563,

5

156,
250,

4

125,

UA
NA

UA

; NA

MA
NA

.UA
; VA

UA
NA

UA
NA

s lJA

NA

UA
NA

G*5

G210

G220

$:50

L2100

G*200

SEQ 0054



LL UBAL

ARE A%

MACRY M1200 @2

GLUBAL DATA SECTION

<400
J40X
2404
o305
<406
2407
24038
<409
<410
cdll
2412
c4l3
<414
2415
c4lé
cal’
2418
2419
2420
242l
2422
2423
2424
2425
2426
2dz?
2428
2429
2430
c431
243
2433

006276
00t426

006456
006506

006536
0C6566

006616
006646

006676
006726

006756
007006

007036
007066

007116
007146

017500
000000

007640
000000

003100
000000

001440
000000

000620
000000

000240
000000

000120
000000

00Q0%0
000000

000Q10

007640
000000

003720
000000

001440
000000

000620
000000

000310
000000

000120
000000

000050
000000

000024
000000

6

-OCT 83 1520

003720
000000

001750
000000

00060
000000

000310
000000

000144
000000

000050
000000

000024
000000

Q00012
000000

D5

7

500,
0,

PAGE 5
i CURRENT 4 - 20 MA TABLE (MQDE 3)
i BITS 11 10 9 8
I4TAB:: 8000,4000,2000,1000,
0. 0. 0| 00
~200,2000,1000, 500,
L] L] 0. 0'
1600, 800, 400, 200,
0. 0. 0. 0|
800, 400, 200, 100,
0, 0, 0, '
400, 200, 100, 50,
0. P
160, 80, 40, 20,
0. 0. 0. »
ao, 40, 20, 10,
0. 0. 0| 0‘
40, 20, 10, 5
0. O. 0. 0.
.RADIX 8
LLIST  BEX

6
250,

125,

5
125,

4

6,
500,

31,
250,

ie,
500,

G
250,

5

5,
250,

15,
625,
6,
250,
3,
125,

=4

15,
625,

7,
813,

3.
125,

1,
563,

0,
i,
0,
313,
v,
156,

C,
?8,

813,
906,
563
781 .

o,
390,
156,
8.

39,

906

953

781

390

195

UA
NA

UA
NA

A
NA

uAa
NA

UA
NA

A
NA

A
NA

UA
NA

G210

G=20

(=50

G=100

G=200

SEQ 0055



LGLOBAL ARE AS MACRU ML1200 26-0CT-83 15:22 PAGE 26

SEQ 0056
GLOBAL. DATA SECTION
2435
24438
2449 007176 ERKTBL
007176 L$ERRTBL ::
007176 000000 ERRTYP: . WORD 0
00’200 Q00000 ERRNBR: : . WORD 0
007202 000000 ERRMSG: ¢ . WORD 0
007204 000000 ERRBLIK; . WORD 0



.
)
GLOBAL AREAS MACHUD M1.200 26-0CT 83 15:22 PAGE ¢

GLOBAL Tt XT SECTION
2451 LSBTTL GLOBAL TEXT SECTICN

2452

2453 .4

2454 THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,

c455 MESSAGES, AND ASCII INFORMATION THAT ARE USED IN

2426 MORE THAN ONE TEST,

aAa57 -

245%8

2459 NLIST BEX

2460

2461 H

g46§ ; NAMES OF DEVICES SUPPORYED BY PROGRAM

463 i

2464 CO7206 DEVTYP <1DVANIAV-11>
Q07206 LSOVIYP:
007206 111 104 126 LASCIZ  ZIDUNIAV 1L/

.EVEN
2465

2471

2472 i TEST DESCRIPTION
2873 .

2474 007222 ' DESCRIPT <IDVAIAV-11 DIAGNOSTIC>
007222 LSDESC: :

007222 111 104 126 JASCIZ  /IDVNIAV-1Y DIAGNOST

SEG 0057

- e W S W

IC/

2475

2482

2483 :

Sggg : FORMAT STATEMENTS USED IN PRINT CALLS
2486
2497
Qggg 007250 Q45 118 045 NODEV:: .ASCIZ sNsAss2 NO DEVICES FOQUND IN RANGE 171000 TQ 171770 »4akN\
2500 .LIST  BEX

2502

.EVEN



.
()-)
GLOBAL AREAS MACRO M1200 26-0CT-83 15:22 PAGE 28

S3EQ 0058
OLOBAL ERROR REPQRT SECTION

2511 LSBTTL  GLOBAL ERROR REPORT SECTION

2510

2513 et

2514 i+ THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS

2515 1 USED BY MORE THAN TEST TO QUTPUT ADDITIONAL ERROR INFORMATION. PRINTB

3216 i (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.

AN HE

2518

2519

2535

2536 007742 BGNMSG  EER1
007332 EERL1::

2537 Q073542 PRINTB {#GOQOBAD,GOUGD,BAD ¢ PRINT GOOD AND BAD
007342 013746 004064 MOV BAD, -(SP)
007346 013746 (04062 MOV GOohD, -(SP)
007352 012746 007732 MOV ¢GOOBAD, -(SP)
007356 012746 000003 MOV 83,-(5P)
007 %62 010600 MOV SP,RO
007%64 104414 TRAP C4PNTB
007366 062706 000010 ADD #10,5P

2538 007372 004737 011342 JSR PC, CHIKMAX s CHECK FOR TQO MANY ERRQORS

2539 007376 ENOMSG
00737¢ L10004
007376 104423 TRAP CiMSG

2540

2541

2542 007400 BGNMSG  EER2
Q0400 FER2::

2543 007400 PRINTB QEMG3,GO0D,BAD, aMUD
Q07400 017746 174274 MOV at0D, -(SP)
007404 013746 (004061 MOV BAD, -{SP)
Q07410 013746 004062 MOV GoOD, -(5P)
007414 012746 010101 MOV HEMG3, (SP)
007420 012746 000004 MOV a4, -(SP)
007424 010600 MOV 5P ,RO
Q07426 104414 TRAP CsPNTB
007430 062706 000012 ADD &2, 6P

<9544 007434 Q04737 Q11342 JSR PC, CHICMAX

254% 007440 ENDMSG
007440 1.10005;
007440 104423 TRAP C$MSG

2546

2547 007442 BGNMSG  FER3
007442 FER3:

2548 0 7442 PRINTB #EMGA,ACSA
007442 Q17746 174236 MOV DCHA, - (WP
007446 Q12746 010166 MOV SEMGA, (sSP)
007452 012746 000002 MOV GO, uM)
007456 010600 MOy 5P RO
007460 104414 TRAP CIPNTR
0N7462 062706 00000k ADD b, 5P

S549 00466 004737 QL1342 JuR PC, CHItMAX,

2550 00742 ENDMSG
Q074’2 L10006:
Q07472 104423 TRAR C ML

..r)r,l

2552



HD

GLOBAL AR AY MACRO M1200 26 -0CT-83 15:22 PAGE 28 1
SEQ 0059
GLOBAL ERROR REPORT SECTION

2553 007474 RGNMSG  EER4
007474 EERA ;¢

2554 007474 000304 SWAB R4

2955 007476 PRINTB  4EMGS,G00D,BAD,R4
007476 010446 MOV R4, (SP)
007500 013746 004064 MOV BAD, -(5P)
Q07504 013746 004062 MOV GOOD, -(SP)
007510 012746 0Q102%0 MOV OEMGS, -(SP)
007514 012746 000004 MOV 04, -(SP)
007520 010600 MOV SP,RO
007522 104414 TRAP CSPNTH
007524 062706 000012 ADD gle2.,5P

ohh56 007530 Q000304 SWAB R4

2557 007532 004737 011342 JSRKR PC, CHICMAX

2558 007536 ENDMSG
007536 L10007:
007536 104423 TRAP C$MSG

O559

£560

2561 007540 BCNMSG  EERY
007540 EERS::

2562 007540 PRINTB SEMGS,GO0D,BAD,CSA
007540 017746 174140 MOV aCSA, -(SP)
CO7?544 013746 Q04064 MOv 8AD, -(SP)
007550 013746 0040672 MOV GNOD, - (SP)
007554 012746 10314 MOV QEMGH, -(SP)
007560 012746 000004 MOV 44, -(SP)
007564 010600 MOV 5P, RO
007566 104414 TRAP C$PNTB
Q07570 0682706 000012 ADD &12,5P

2563 007574 004737 Q11342 JSR PC, CHIKMAX

2564 007600 ENDMSG
007600 1.10010:
007600 104423 TRAP C$MSG

o565

2966

29567 QU602 BGNMSG  EbFRn
007A02 LERG:

2568 007602 PRINTB #EMGA ,BAD
007602 013746 004064 MOV BAD, -( 5P
007606 012746 010166 MOV oEMGA, -(5P)
007612 012746 000002 MOy 8>, - (SP)
007616 010600 MOy SP,RO
007620 104414 TRAP C$PNTB
007622 062706 000006 ALD 26, 5P

2969 007626 004737 Q11342 JSR PC, CHIKMAX

2570 007632 ENDMSG
007632 L10011:
007632 104423 TRAP CiMSy

‘") r'

Sér%

RUYE

2574 007634 RGNMSG ELRA
007534 LERAL:

2575 007+24 PRINIB  #LMGL,R1

N07n34 01014+ MU RL, P
007636 0Ql2746 Q07762 MUY SEMGL, -(5P)
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SEG 0060
GLOBAL ERROR REPQORT SECTION
007642 0Ql2t4ae 000002 MOV ne, -(sP)
007646 Q10600 MOV SP,RO
007650 104414 TRAP C$PNTB
Q07652 062706 000006 ADD #6 ,SP
SS576 007656 004737 011342 JSR PC,CHIKMAX
S5 00766 ENDMSG
007662 L10012:
007662 104423 TRAP C4$M50G
oh78
G579
2580 007664 BONMSL  EERB
007664 EERDB::
J581 0076064 PRINTB #EMG2,R5,G00D,BAD
007664 013746 004064 MOV BAD, -(SP)
007670 Q13746 Q040672 MOV GOOOn, - (SP)
007674 010546 MOV RS, -(5P)
007?676 012746 010031 MOV SEMG2, -(SP)
007702 012746 Q00004 MOV 24, -(5P)
007706 010600 MOV 5P ,RO
007710 104414 TRAP C4PNTB
007712 062706 000012 ADD #12,5P
2582 007716 Q04737 011342 JSR PC,CHKMAX
2583 007722 ENDMSG
Qor722 L10013:
Q07722 104423 TRAP C3sMSG
2584
2o8s
586 Q07724 BGNMSG  EERG
007724 EERG: ¢
2587 007724 Q04737 Qll134p 15R PC,CHIKMAX
2H88 007730 ENDMSE
007720 L1014,
Q07730 104423 TRAP CsHMS0
2589
2590 NLIST BEX
2591 Q011%2 045 101 107 GOOBAD: ,ASCIZ /7vAGOQD:#06%A, BAD:w(6sN -/
2592 007762 g4a5 101 122 EMGL: JASCIZ  /YAREGISTER AT «06sA DO NOT RESPUNDEN/
2593 010031 04y 101 101 EM3Co: LASCIZ  /4AADDRESGS: w06%A, GROD :w06%A, BAD:wl6«€EN/
2594 010101 045 101 107 EMGE; LASCIZ?  /8AGO0D:w06eA, BAD:w68A, MOD REGISTER CONTENTS :w(lawN -
2959% 0101646 045 101 103 EMGA: LJASCYIZ  /9ACSA REGISTFR CONTENTS IS :w068N/
2996 010230 044 101 107 EMGS: ASGCIZ /eAGOOD ; wO6WA, BAD:w068A, ADDRESSED CHANNEL [S:wDReN-
?32; 010314 045 101 107 FMGE: Bh.ASCIZ ZAAGOOD : M06MA, BAD;#068A, CSA REGISTER CUNTENTS :%wDosN/
'] LLIST X
Jhe LEVEN

2600
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S5EQ 0061
GLOBAL SUBROUTINES SECTION

260, LSBTTL GLOBAL SUBROUTINES SECTION
Je0k
J604 p et
J605 ;1 THE GLOBAL SUBROUTINES GSECTION CONTAINS THE SUBROUTINES
2606 i THAT ARE USED IN MORE THAN ONE TEST.
L,(‘L‘ -' 1
ae(8
JoQ4 : SUBROUTINE REGTST - GENERAL PURPOSE REGISTER TEST.
cald
cHll R
el ;7 FUNCTIONAL DESCRIPYION:
gnld H
J6ld i CHECKS THAT ALI. READ/WRITE BITS OF THE SELECTED REGISTER CAN BE
2015 ; SET, CLEARED, AND INDIVIDUALLY SET {SLIDING ONES PATTERN),
Jolo i
Jel’v i INPUTS:
Jols H
dolsy ; TF ENTERED AT LOCATION REGTST, THE LOCATIONS FOLLOWING THE
b0 H SUBROUTINE CALL MUST CONTAIN THE REAQ/WRITE BIT MASK, THE
o6l i ADDRESS OF THE REGISTER TO BE TESTED, AND THE FIRST ERROR NUMBER
bl H TO BE USED (SEE CALLING SEQUENCE).
26323 ;
o604 : IF ENTERED AT LOCATION REGTS1, THE READ/WRITE BIT MASIK, REGISIER
JEaN : ADDRESS TO BE TESTED, AND THE FIRST ERROR NUMBER HUST BE |L.OADED
a6d6 ; INTO LOCATIONS MASK, REGADD, AND ERRNBR RESPECTIVELY., THIS
ggaV i ALLOWS THE ARGUMENTS TO BE VARIED AT RUN TIME,

el i
S659 3 IMPLICIT INPUTS:
2630 H
2631 H NONE ,
J6LD i
a633 i OUTPUTS:
2634 :
:5:5 : ERROR MESSAGES IF ERRORS OCCUR,
s ate]s :
26357 i IMPLICIT OQUTPUTS:
D(:}H ;
.::t"nﬁ;',‘; : I ENTERED AT LOCATION REGTST,
DEA( s
Pédl 3 MASK - CONTAINS THE READ/WRITE HIT MAuK
8939 : RECADD - CONTAINS THE ADDRESS OF THE REGISTER BEING TESTED
J6Ha 4 ;
J644 . Ri WAXS,
Jdodly H
J64¢6 ; MALCOM CONTAINS THE COMPLEMENT OF THE MASK
Jod ) ' 13000 S CONTALNG LAY EXPECTED DATA
JHAR ; BAD - CONTATINS | AGT AZTUAL DATA
JhdYy : ERKNBR - OGNTAINS THE THPUT ERROK NUMBER + o
S650 : LRRIYP - CONTALINS 3 (S0F ( ERROR)
J65] ; ERRBLE - CONTAINS RODRESS O REGERKR (REGISTER ERRCK MESSAGE D
I H ERRMSG CONTAINS 3RD REGISTER ERROR MESSAGY
SR :
Rﬂﬁﬁ ;o SUBORDINATE RQUTINEYG USED:
‘)'J‘_,lrl i
e : TNGERT ERROR INGFRTIQON HQWT LM
St H CHKMAX - ERRUR COUNT CHECKING RUUTINt
2658 i URS ERROR MACRO



LGLOBAL
GLOBAL

Jeha
:‘bhO
Jeol
PEral oI
S663
JhbAa
So6S
Jobo
Jht
cOLR
669
60
syt
26?2
iy S
04
2615
cH76
2677
2678
2679
SHBO
2681
2682
2683
2684
2685
2684
e6H87
c6A8
2689
<690
2691
b2
L2693
2694
26495
SH96
2697
J6H9H
U699

JI0K

AFENY

2711

ARE AY

MACRU M1200

SUBROUTINES SECTION

010402
010402
010410
010414
010422
010426
010434
010440
010440
010446
010452
010460
010466

010a74
010502
010502
010504
010512

> 010520

010526
010534
010540
01054
0o10%42
010544
010%44
010544

010546

017637
0621716
017637
062716
017637
062716

01375/
005137
012737
012737
012737

013737

104404
0537177
017737
0ax’sy
023737
004717
001401

104460

104405

005037

000000
000002
000000
000002
000000
000002

010754
010756
000003
010762
011030

010754

00406
Go024¢
010/56
004064
012146

004062

010754
010760
007200

010756

00/1/6
007204
007202

004062

000246
0C4064
004064
004062

e6-0CT-83 15:22 PAGE 29-1

FUNCTIONAL SIDE EFFECTS:
NONE. .
CALLING SEQUENCE:

£G. CALL
177
CSR
200.

REGTST

B me me me WE B BE Be WP P WE B We b B) e B WS WA w4 Be W=

EG. MOV 4177 ,MASK
MOV CSR,REGADD
MOV 2200, ,ERRNBR
CALL REGTS1
REGTST:
MOV N{SP )}, MASK
ADD Q2,(SP)
MOV a( 5P, REGADD
/DD a42,(5P)
MOV a{ SP) ,ERRNBR
ADD 82, (SP)
REGTS1::
HOv MASK ,HASCOM
LOM MASCOM
MOV H3 ERRTYP
MOV OREGERR,,ERRBL K
HOovV ORERR1 ., ERRMSG

L CHMECK THAT ALL R/W BITS CAN BE SET

MOV MASIC, GOOD
BGNSEG
BIS GOOD, AREGADD
MOV aREGADD,BAD
BIC MASCOM, BAD
CMP BAD  GOOD
AL L INSERT
BEQ 10%
ERROR

104 ; ENDSEG

; CHECK THAT ALL R/W BLTS CAN 8E CLEARED

CLR 191010}

EITHER FIXED PARAMITERS FOLLOW THE SUBROUTINE

[]
L}
*
L]
.
’

OR PARAMETERS ARE SET DYNAMICALLY

H

CALL

BIT MASIK OF R/W BITS
REGISTER ARDRESS
FIRST ERROR NUMBER

*
.

BIT MASK OF R/W BITS

: REGISTER ADDRELS

- ur v we we me

- wr W me

e # We ws e s me

FIRST ERROR NUMBER

GET R/W BIT MASK

JUMP OVER ARGUMENT

GET REGISTER ADDRESS
JUMP OVER ARGUMENT

GET FIRST ERROR NUMBER
JUMP OVER ARGUMENT

SET UP COMPLEMENT

OF R/W BIT MASK

SET P FOR SOFT ERROR

SET UP FRROR MESSAGE ROUTINE
FIRST ERROR MESSAGE

SET UP EXPECTED DATA

TRAP CsBSEG
SET ALL. R/W BITSH
READ THE RESULT
WKEEP ONLY R/W BITS
ALL R/W BITS SET?
ALLOW FORCED ERROR PRINTOUY
I+ UK, BRANLH
ELSE REPORT ERROR
TRAP CSERRDR
100005§
TRAR CsESEG

SET UP LXPECTLD OQATA

SEQ 0062



GL UBALL
GLOBAL

JTe
S713
Jr14
2’15

2716
ST
2718
2719
2720
o721

crie

2723

-

o
ey T

o

<4

2126
2127
2728
2109
230
2731
2132
c?33
2734
2735
2136

2737
2758
0739
2 /40
2741
2742
o743
2744

-
v

ja¥}
-

2745

2746
2747
2748
2749
2150
2151
2752
2155
2154
AN

2756

ARE AYS

010552
010556

010564
010564
010566
010574
010602
010610
10616
010622
Q10624
010624
C10626
010626
010626

010630
010634
010642
010650
010656
010660
010664
010666

0106170
010670
010672
010700
010706
010714
010722
010730
010734
010736
010/3&
010740
010/40
010740
010747

010744
010752

010754
Q1O /56
010760

010762
010762
010762
010 /6
Q10766

MACRQO M1200 26-0CT-83
SUBROUTINES SECTICN

005237
012737

104404
043777
017737
043737
023737
004737
001401

104460

104405

0052357
012737
012737
N33737
001004
006337
103427
000770

104404
043777
053777
017737
043737
023737
004737
001401

104460
104405
000746
oaxrzi
000207

000000
00coo0
000000

015746
013746

007200
011102

010754
000160
010756
004064
012146

007200
011160
000001
004062

004062

010754
004062
000046
010756
004064
012146

010754

010/
004064

007202

000164
004064
004064
004062

00720
004060
010754

000060
000052
004064
004064
004062

000006

)

15:22 PAGE 29.2

INC ERRNBR i NEXT ERROR NUMBER
MOV #RERRZ , ERRMSG + NEXT ERROR MESSAGE
BUNSEG
TRAP C$BSEG
BIC MASIC, BREGADD + CLEAR ALL R/W BI1TS
HOV aREGADD ,BAD i READ THE RESULT
BIC MAGCOM,BAD : KEEP ONLY R/W BITS
CHpP BAD, GOOD 1 ALL R/W BITS CLEAR?
CALL. INSERT ; ALLOW FORCFED FRROR PRINTOUT
BEQ 2038 ; IF QK, BRANCH
ERROR ; ELSE REPURY ERROR
TRAP CS$ERROR
204 ENDSERG
10001¢:
TRAP CSESEG
i CHECIKK THAT EACH R/W BIY CAN BE SET
INC ERRNBR 3 NEXT ERROR NUMBER
MOV ORFRR3,ERRAMSG 1 NEXT ERROR MESSAGE
MOV 01,6000 : FIRST BAIT TO TEST
X0%: BIT GO0D , HASK s R/W BIT?
BNE 504 i IF YES, TEST IT
40%: ASL GJoo t ELSE FIND NEXT R/W BIT
8Cs 704 i+ IF ALL DONE, RETURN
B8R 204 i ELSE CHECK IF NEXT IS R/W
508 BGNSEG
TRAP C$BSEG
s8lC MASK , aREGADD 1 CLEAR ALL R/W BITS
BIS GOOD, aREGADD i SET ONE BIT
MOV SREGADD ,BAD i REAC 1T BACK
RIC MASCOM, BAD i KEEP ONLLY R/W BI1S
CHP BAD,GOOD ; ALL OTHER BITS CLEAR?
CALL [NSERTY : ALLOW FORCED ERROR PRINTOUT
AEQ 603 i TF (K, BRANCH
EFPTOR ;+ ELSE REPORY ERRQOR
TRAP CSERROR
60%: ENDSEG
10002%:
TRAP CS$ESEDG
BR A0 t TEST NEXT 81T
70%: B1C MALK , ARELADD : LEAVE THE R/W BlIs CLEAR
RE YURN
MALIC WORD O 1 BLT MASK OF READ-WRITE BITS
HMASCOM: [ WORD O 1 COMPLEMENT OF MALIK
REGADD : « . WORD §] i ADDRESS OF REGISTEFR TU BE TESTEHD
BGNMSG REGERR
REGERR : ¢
PRINTH OREGMSG, REGADRD, QOO , BAD , MASIK
MOy [ B G
HON HALG, (sP?

5EQ 0063

b



LLOBMAL
GLOBAL.

2758
2759

Qo0
2761
2762
2763
42764
2765
2766
2
2768
2769
2770

ARE AY

MACRU M1.200

SUBROUTINES SECTION

Q10772
010776
011002
011006
011012
011014
0110156
011022
011026
011026
011026

011030
011102
011160

ollz2a?

013746
013746
012746
012746
010600
104414
062706
004737

104425

—
U
1S RaV R ]

004062
010760
011247
000005

000014
011342

105
105
105

101

M

¢6-0CT-83 15:22 PAGE 29-3

JSR PC,CHIKMAX
ENDMSG

NLIST BEX

107 RERR1: (ASCIZ «REGISTER READ/WRITE BITS
107 RERR2: (ASCIZ +REGISTER READ/WRITE BITS
107 RERR3:. (ASCIZ +«REGTISTER READ/WRITE BITS

101 REGMSG: .ASCIZ .#AADDRESS: %06%A, GOUD: <%06%A, BAD: s06%A, R/W BITS:

LT5T BEX
.LVEN

MOV
MOV
MOV
MOV
MOV
TRAP
ADRD
CHECIKK FOR TOO MANY FRRORS

L.10015:
TRAP

COuL.D NOT HE SETs
COUL.D NOT BE CLFAREDw

SEQ 0064

G0OOD, -(SP)
REGALD, -(5P)
OREGMSG, -(SP)
#5, -(5P)
SP,RO

CEPNTB

#14,5P

C$MSG

COULD NOT BE INDIVIDUALLY SET#

X06%N.



GLOGAL
GLOBAL.

ARt AS

0113492
011342
011344
011344

011346
011352
0113554
011360

24 011366

26 011370

MACRU M1200 26-0CT-83 15:22 PAGE 30
SUBROUTINES SECTION

104420
103436

013700
006300
005260
026027
003425

002074

003734
003734 Q00005

mE Wk wmE WE B we WY WA WA WM WE B W WE e B B We ws Sw We Wr Bd We WA WS N8 W $e WE we we %y T EF Ws wr & Bs wr AF wr S B

CHIKMAX ; : INL.OOP

SUBRQUTINE CHKMAX - ERROR COUNT CHECKING ROUTINE,

s

FUNCTIONAL DESCRIPTION:
SUBROUTINE YO UPDATE UNIT ERROR COUNT., I THE PROGRAM 1S LOOFPING
ON AN ERROR, THE SUBROUTINE DOES NOTHING, OTHERWISE, THE ERROR
COUNT FOR THE UNIT IS TNCREMENTED. IF THE ERROR COUNT EXCEFDS &
AND THE USER FLAG EVL HAS BETN SELECTED AND THE FLAG IDVU IS NOT
SELECTED, THE UNIT IS DROPPED FROM THE TEST CYCLE,

INPUTS:
NONE .

IMPLICY i INPUTS:

LSLUN CONTAINS THE NUMBER OF THE UNIT CURRENTLY BEING TESTED,
ECNT IS fHE ADDRESS OF THE ERROR COUNT FOR UNIT 0,

DUTPUTS:
NONE
IMPLICIT QUTPUTS:

THE ERROR COUNT FOR THE LOGICAL UNIT BEING TESTED IS
INCREMENTED IF THE PROGRAM IS NOT LOOPING.

SUBCRDINATE ROUTINES USED:
NONE ,

FUNCTIONAL SIDE EFFECTS:
IF THE ERROR COUNT EXCEEDS S5 AND THE USER EVL FLAG IS SELECTED,
AND THT ' LOOP ON TEST® AND ' INHIBIT DROPPING Ot UNITS' FLAGS ARE
NOT SELECTED, THE UNIT WILL BE DROPPED FROM TESTING.

CALLING SEQUENCE:
JSR PC, CHIKMAX

LOOPING ON ERRUR?

TRAP CsINLP

BCOMPLETE 10% i IF YES, EXIT
HCS 10%
MOV L. $LUN, RO ; GET CURRENT UNII
Ast RO i CONVERT 10 FRROR COUNT QFFSET
INC ECNT(ROQ) 1 UPDATE THE ERRUR COUNIT
CMP ECNTCRO Y, 45 i TOO MANY ERRORS?
Bl {- 108 i TF ONOT, JuMp

RFLAGS RO i+ GET OPERAITOR FLAGS

SEQ 0065
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SEQ 0066
GLOBAL. SUBROUTINES SECTION

011370 104421 TRAP C3RFLA

QAT 011372 032700 000040 BIT #10U,RO 1 IS DROPPING INHIBITED?

2828 011376 001021 BNE 104 v IF YES, EXIf

2829 011400 032700 000004 BIT 2EVL RO i EVALUATE FLAG SELECTED ?

egio 011404 001416 BEQ 104 1 IF NOT, EXIT

SRR

o832 011406 PRINTF &NERRS,L$LUN t 'T00 MANY ERRORS
011406 013746 002074 MOV LSLUN, (SP)
011412 ©€12746 011444 MOV ONERRS, - (5P}
011416 012746 Q00002 MOV 02, (SP)
011422 010600 MOV SP,RO
0114204 104417 TRAP C$PNTF
011426 062706 000006 ADD 96 ,6P

DB33 011432 bobu L$LUN ; DROP THE UNIT
011432 013700 002074 MOV LSLUN,RO

. 011436 104451 TRAP C$LoLU
2834
2835 011440 DOCIN i END THE SUBPASS
s 011440 104444 TRAP C$0CLN

2836

esgr 011442 Q00207 10%: RTS PC

o838

2833 NUIST  BEX

<840 011444 04b 116 045 NERRS: ASCIZ /#SNeAMORE THAN 5 ERRQRS ON UNITHDos

2841 JLIST  BEX

2842 .EVEN

2843

SBA4

2845



Ll 08BN

GLOBAL

o8’
o843
S8449
J28%0
c851
2852
J852
<854
2855
2856
<857
<858
Q8549
<860
2861
2862
2863
2864
2865
2866
2867
2868
2869
<870
2871
<8702
2873
2874
2875
2876
2877
878
SJ879
<880
2881
2882
2883
884
<885
2886
2887
2388
<889
2890
2891
28972
<893
2894
oR95
2896
289/
2898
<839
/900
2901
OO
2903

ARE NS

MACZRO M1.200

SUBROUTINES SECTION

011506
011512

011514
011520

011522
011526

011430
QL1332

C13700
00040%

013700
0004G?2

013700
005300

001376
QQQeQ7

011534

011536

011540

e B B e Bew Bk Bt B v W B B B BT B B B B e Be Ge B wee B S B B B B B B B B S Fw B G4 B BF B B Bs wr we e

Cé

g6 00T -83 15:220 PAGE 31

SUBROUTINES WT25M, WIS00 AND WT25 - DELAY ROUTINES,

FUNCTIONAL DESCRIPTION:

SUBROUTINE TO WAIT FOR 25 MILLISECONDS, 500 MICROSECONDS OR 2%
MICROSECONDS,

NOTE, BECAUSE OF THE SMALL NUMBER OF PROGRAM WAIT LOOPS USED FOR
THE 25 MICROSECOND COUNTER, THE ACCURACY (QF THE WT2S ROUTINE
IS LOW. THE DELAY MAY LAST W T0 S0 MICROSECONDS ON SOME
SLOW PROCESSORS,
INPUTS:
NONE ,
IMPLICIT INPUTS:

THE VARIABLES CNTASM, CNTH00, AND CNTOS MUST HAVE BEEN SET UP By
ROUTINE SETCLK,

QUTPUTS;
NONE ,

IMPLICIT QUTPUTS;
NONE .

SUBORDINATE ROUTINES USED:
NONE ,

FUNCTIONAL. SIDE EFFECTS:
NONE ,

CALL ING SEQUENCE :

JSR PC,WTONM i WAIT FOR 25 MILL ISECONDS
OR JUSR L, WINCO 1 WALIT FOR 500 MICROSECONDYS
OR SR PC,wTaS i WALIT FOR 2% MICROSECONDS
WTPSHM: : MOV CNTPSH, RO t GET OB MILLISECOND WALT COUNT
BR WATT $
WTH00: : MOV CNTS00,RO )} GFT 500 MICROSECOND WATIT COUNT
BR WALT i
Wl MOV CNT25,R0Q p GEY 25 MICROSECOND WAIT COUNT
WAIT: Dt C RO 1t AlLL DONE?
HNL WAlLT 1 L NOQTU, WALl SUME MORE

R1S RC 1 bLLE RETURN

SEQ 0067
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SEQ 0068
GLOBAL SUBROUTINES SECTION
JR04
J905 0115354 000000 CNTOSM: L WORD 0 i COUNTER FOR 25 MILL ISECOND DELAY
J906 011536 000000 CNTI500: ;. WORD 0 i COUNTER FOR 500 MICROSECOND DE( Ar
8307 011540 000000 CNieb:: L WORD 0 + COUNTER FOR 25 MICROSECOND DELAY
<908



e
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SEQ 009
GLOBAL SUBROUTINES SECTION

2910
Qa1
2912
2913
2914
2915
D916
2917
2918
2919
2900
2901
2920
2921
2924
2925
2906
2927
e L
2929
2930
2931
2937
2933
2934
2915
2936
2937
29138
2939
2940
2941
2942
2943
2944
2945
2946
2947 011542 CRLF : :
2948 011547 PRINTF OLF
011542 012746 011564 MOV oLF, -(5P)
011546 012746 000001 MOV el. -(5M)
011552 010600 MOy 5P, RO
011554 104417 TRAP CSPNTF
011596 062706 0C0004 ADD 44 , 5P
2949 011562 000207 RTY PC
2950
2951 011564 045% 116 000 LF; JASCYZ seNs
2952 LEVEN

-

SUBROUTINE CRLF - ROUTINE TO PRINT CAYRIAGE RETURN, LINE FEED,.

[

FUNCTIONAL DESCRIPTION:

PRINTS A CARRIAGE RETURN AND LINE FEED,
INPUTS:

NONE ,
IMPLICIT INPUTS:

NONE ,
QUTPUTS:

A CARRIAGE RETURN AND LINE FEED ARE PRINTED,
IMPLICIT QUTPUTS:

NONE .

B B W Br Wi we be me WE Wi Wi Wr OS¢ wp WE e we Be B+ B W

SUBORDINATE ROUTINES USED:
SUPERVISOR PRINTF MACRO.
FUNCTIONAL SIDE EFFECYS:
NONE ,
CALLING SEQUENCE:
JSR PC,CRLF

- ws we

® 84 ms me me Be s me BE S



GLOBAL

GLOBAL SUBROUTINES SECTION

T954
2a5%
2956
SIST
JING
2959
c60
2961
2962
2963
o964
2905
29606
2967
2968
2969
2970
2971
2872
297%
2974
2975
2976
2977
2978
2979
2980
2981
2982
~98%
2984
2985
2986
298’
2988
2989
2990
2991
2992
2993
2994
2995
2996

2997
2998

2999

ARE AY

011570
011570
Q11570
011572
011572
011574
011574
011576
011600
011602
011604
Q11606
011k10
0liskle
011414
011614

MACRU M1200 26-0CT-83 15

104450
103010

104443
00040¢,
Ol11i616
000152
011620
000377
000000
00C001

Q00207

-

WP Br W BF WP BE WP W W B Be W Ws Be we Se BE Wi we B B % P4 @ Wp Mg ws wWa WP W W Wy W Wr wh S0 we &

6

122 PAGE 33

SUBROUTINE WRDY - SUBRQUTINE TO WAIT FOR OPERATOR READY

EUNCTIONAL DESCRIPTION:
THIS PRINTS A MESSAGE FOR THE OPERATOR TO TrPE ‘CARRIAGE RETURN’
ég EERBISgEéRéHERggggizg.IS NORMALLY USED TD ALLOW A MESSAGE 10
If MANUAL INTERVENTION TS NOT ALLOWED, THE ROUTINE DOES NOTHING,
INPUTS,
NONE ,
IMPLICIY INPUTS:
NONE .
OUTPUTS:
*TYPE ' CARRIAGE RETURN' TO CONTINUE OR *CONRTOL C* TO ABORT,
TMPLICIT QUTPUTS:
NONE .
SUBORDINATE ROUTINES USED:
SUPERVISOR GMANID MACRO,
FUNCTIONAL SIDE EFFECTS:

NONE .
CALLING SEQUENCE:
JSR PC,WRDY
WRDY::
MANUAL i IS MANUAL INTERVENTION ALLOWED ?
TRAP C$MANI]
BNCOMPLETE 10% v IF NOT, EXIT

BCC 103
GMANID WRDTYTL,WFLG,A,377,0.1,YES ; *TYPE RETURN TQ CONTINUE
TRAP C$GMAN
BR 10000 %
.WORD WL G
LWORD T3CODE
+WORD WROY 1
JWRORD X7
.WORD T3l CLIM
HWORD TSHILIM
1000086

104 RTY RC

5EQ@ 0070
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GLOBAL. ARE AS MACRU M1200 26-0CT-83 15:22 PAGE 33-1

SEQ 0071
GLOBAL SUBROUTINES SELTION
3000
3001 011616 000000 WFLG:  .WORD O . FLAG FOR WARNING MESSAGE INPUT
2003 NLIST BEX
3004 011620 124 131 120 WRDY1: LRSCIZ éévpe “CARRIAGE RETURN" TO CONTINUE OR “CONTROL C* TO ABORT./
2005 w X

3006 .EVEN



HLOBAY

GLOBAL

3008
2009
3010
2011
012
3013
2014
015
I01io
017
0138
3019
2020
021
TR
2023
024
3325
30,0
027
X028
2029
I03H
3031
N3
1033
3034
035
3036
3037
2018
3019
3040
310414
X0ap
304%
31044
1045
104n
1047
3048
3cAG
3050
3051
050
10558
3054
1055
31054,
057
T05H
1059
2060
3061
30§, 0
20 4,

3064

ARE A% MACRO M1.00

SUBROUTINES SECTION

He
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»
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SUBROUTINE SELECT - TEST SELECT ROUTINE

+
FUNCTIONAL DESCRIPTION:

THIS IS CALLED BY EACH TEST TO DECIG.. WHETHER THE TEST SHOULD
BE RUN BASED ON THE DEVICE TYPE AND THE TEST MODE SELECTED IN
THE STARTUP QUESTIONS. A TEST SELeCT MASK SUPPLIED BY THE TEST
IS COMPARED WITH A CONTROL MASK SET UP BY TdE INITIALISATION
ROUTINE 70 DECIDE WHETHER THE TEST IS RUN,

IF THE SOFTWARE FAULT INSERTION FLAG SFI IS SEY, ALL NON-SPECIFIC
TESTS ARE SELECTED,

INPUTS:

THE [LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE TESY
SELECY MASK IN THE FOLLOWING FORMAT

BIT O IS SET IF DIGITAL INPUT MODW.ES ARE TO BE TESTED
BIT 1 IS Sel IF DIGITAL QUTPUT MODULES ARE TO BE TESTED
BIT 2 IS SET IF ANALQGUE INPUT MOOWLES ARE TO BE TESTED
BIT 3 IS SET IF ANALOGUE OUTPUT MCDULES ARE TO BE TESTED
BIT 4 IS SET TO ¥ORCE TESTING OF MODULES WHICH ARE NOT
IDENTIFIED AS ANALOGUE OR DIGITAL

BITS 5, 6 AND 7 ARE UMNUSED

BIT 8 IS SET TO INDICATE A BASIC INTERNAL LOGIC TESTY
BL1 @ IS SET FOR FIELD INPUT/QUTPUT TESTS

BIT 10 IS SET FOR L.OOPBACK TESTS

BIT 11 IS SET FOR ANALOGUE INPUT/QUTPUT TESYS USED BY
MANUFACTURING AND FIELD SERVICE

BIT 12 IS SET #0OR SPECIFICALLY SELECTABLE TESTS

BITS 13, 14 AND 15 ARE UNUSED

THE SECOND LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE
ADDRESS OF A TEST HEADER MESSAGE 1O BE PRINTED IF THE TEST IS
SELECTED AND THE USER 'PNT' FLAG IS SELECTED,

IMPLICIT INPUTS;

CONMSK - TEST CONTROL MASK SET UP BY INIT CODE AT THE BEGINING
OF EACH SUBPASS, THE FORMAT IS AS FOLLOWS

BIT © IS SET IF UUT IS DIGITAL INPUT

BIT 1+ IS SET IF WUT IS DIGITAL OuTPyl

BIT 2 IS SET IF LT IS ANALOGUE INPUT

BIT 3 IS SET IF UUT IS ANALQOGUE QUTPUI

BIT 4 IS SET IF UUT IS NONE OF THE ABOVE

BITS 5, 6 AND 7 ARE UNUSED

BIT 8 IS5 ALWAYS SET TO SELECT BASIC INTERNAL
LLOGIC TESTS

BIT 9 SEY TO SELECT FIELD INPUT/QUTPUT TESTS
BI! 10 IS SET IF LOOPBACK TESTING IS SELECTED
AND ALLOWED FOR CURRENT T

BIT 11 IS SET IF MANUFACTURING HAVE SELUCTED LOVPBACK
AND T./0 TESTS

B1T 12 IS SET IF A SPECLFICALLY SELECTABLE TeS?

SEZ Q072



LLOBAL

GLOBAL

3065
I066
I0e"
X068
3069
397
RVt
oTe
Q0T
X074
0705
3076
2077
3078
3079
30aQ
I081
3082
3083
3084
3085
3086
2087
1088
3089
2090
3091
3032
%093
3094
3095
2096
3097
3098
2099
3100
3101
3102
10
3104
2105
3106
3107
3108
3109
3110
3111
Ine
3113
3114
3115
3114
17
3118
3119

3100

ARE AS

011714
011714
011/20
011724
011730

011/34
011734

Le

MACRO M1000 26-0CT-83 15:22 PAGE 341
SUBROUTINES SECTICN

017601
062716
01 /602
062716

104421

QOO00V
000007
QCO000
Q000Q¢

-
e BE WS W me MR Ba BE M4 WE WS B B e B9 ms Bd B+ Be Wi BF S W Wa Bs s hd S BE Br SF VS GF PP G2 Wr T we dr B S5 S S WF Wr @ =

SELECY ¢ 1

OuUTPUT

IS CHOSEN
BITS 13, 14 AND 15 ARE UNUSED

SFI - IF THIS IS NON ZERO, ALL TESTS ARE SELECTED.

S ]

IF THE TEST MATCHES THE DEVICE TYPE AND TEST MODE CHOSEN VIA THE
STARTUP QUESTIONS, THE ROUTINE EXITS WITH THE CARRY BIT CLEAR.
IN THIS CASE, I¥ THE 'PNT' FLAG 1S SELECTED, THE TEST HEADER IS
PRINTED AND THE FLAGS TSTFLG AND TSUFLG ARE SET TO SHOW THAT A
TEST HAS BEEN SELECTED.

IF THE TEST IS NOT SELECTED, THE CARRY BIT IS SET AND, IF THE
'PNT FLAG IS SELECTED, A MESSAGE 'TEST DISABLED BY STARTUP
QUESTIONS' IS PRINTED,

IF THE TEST IS NCT SPECIFICALLY SELECTABLE (BIT 11 IS CLEAR IN
THE TEST SELECT MASK), BIT 11 1S CLEARED IN THE CONTROL MASK TO
PREVENT SUBSEQUENT SPECIFICALLY SELECTABLE TESTS FROM BEING RUN,

RO, R1 AND R2 ARE CORRUPTED.

IMPLICIT OUTPUTS:

NONE .

SUBORDTINATE ROUTINES USED:

NONE ,

FUNCTIONAL SIDE EFFECTS:

NONE .

CALLING SEQUENCE:

FIXED PARAMETERS FOLLOW THE SUBROUTINE CALL

EG. CaLL SELEC)
e : TEST SELECT MASK (BASIC TEST
i} ON ALL DEVICE TYPES
TNAME. : ADDRESS OF TEST HEADER
BCS TSTEND ; BRANCH IF TEST NOT SELECTED

MOy F(HP)Y LR i OSAVE TEST SELECT MASK

Alin 80, (5P) ; JLMP OVER THE ARGUFMENY

MOV af WP Y R} i SAVE TEST HEADER ADDRE 5%
ADD 0L (SP) i JUMP OVER THE ARGUEMENT
RFLAGS RO + READ QPERATUR FLALGYS INTO HY

TRAP CeRELA

SEQ 0073



GL O
sLobnt

3121
100
3121
11209
1.5
1106
RSP
KPPace]
X129
X120
3131
3112
3133
2134
3145
2156
3147
T1za
3139

3140
3141
3142
3143
3144
3145
3146
3147

2148
X149
1150
315]
152
o
5154
3155

ARt AS

MACRY M1.°00

26-0CT-83 15:22 PAGE 34 2

SUBROUTINES SECTICN

011736
011742
011744
011752
011756
11760
011764
011766
o1177¢
011774

01177
012004

012012
012016
012020
012020
012022
012006
012030
012032
012036
012040

012042
012046
012050
012050
012054
012060
012062
Cl2064
12010

ol1e072

012074

032701
001003
042737
005737
001007
130137
001426
105001
030137
o0l422

012737
012757

032700
001425

010246
012730
010600
104417
062706
000241
oov4a14

032700
001410

012746
012746
010600
104417
0621706
000261

000.207

045

\Jt)

010000 HIT #10000,R1
BNE. 10$
010000 004132 BIC 410000, CONMSK
004066 10¢; 16T SFI
BNE 20$
004132 BITB R1, CONMSK
BEQ 304
CLRB R1
004132 BIT R1, CONM>K
BEQ 30%
i TEST IS SELECTED
000001 004054 20%: HOV 01, TSTFLG
000001 004056 MOV 41, TSUFLG
001000 BIT OPNT RO
BEQ 50%
PRINTF R¢Z
000001
000004
CLc
BR 50$
i TEST IS NOT SELECTED
0C1000 30%; RL @PNT RO
BEQd a0
PRINTF QTNA
012074
000001
000004
404 S:.C
50%: RE TURN
ANUIGT BEX
101 040 1NA; JASCTZ

L Tsd
JEVEN

- e W mr A= W W W W W

- ws ws

- W

SPECIFICALLY SELECTABLE
IF YES, BRANCH

ELSE PREVENT SUCH TESTS
SOFTWARE FAULT INSERTION ?
It YES, SELECT THE TEST

IS DEVICE THE CORRECT TrPE ?
IF NOT, BRANCH

IF YES, OISCARD 1 0OW BrTE

AND CHECK TEST TYPE

IF WRONG, BRANCH

TEST

FLAG THAT TEST IS SELECTED

PRINT TEST HEADER 2
IF NOT, EXIT (CARRt 1S CLFAR?
ELSE PRINT THE HEADER
MOV
MOV
MOV
TRAM
ADD
ClEAR THE CARRY
AND EXIT

PRINT TE4HT HEADER 7

TH NOT, ExI1

ELSE PRINTY *NOT APPLICABLE’
MOV
MOV
MOv
TRAP
ADD

ST THE CARRY BIT

COMMON RE YURN

‘dA TEST DISABLED By STARTUP QUESTIONSEN/

BEx

SEQ 0074

Re, - (5P
N1, -(sP)
5P ,RO
CSPNIF
#4 ,SP

ATNA, (sP)
21, 14P)
5P, RO
CSBNTF

04, 5P



GL UOBAY

ulL0gAL

L157
153
2159
2160
bl
X16,
1163
Ilea
I1eH
1loe
317
31e8
2in9
2170
alvl
5172
T17%
1.4
317%
3176
3170
178
319
3180
2181
380
3183
1134
3185
3180
218/
318a
3189
2190
LRRN
3132
1192
3194
119Y
1196
3197/
31498
5199
3200
1001
2200
2203
1.04
2205
T304
1207
.08
3004
ilolo
LIRB|

T
~hea

3218

ARE AY

HACRU M1.°00

SUBROUTINES SECTION

01:.7146
0tr14a4
Qpeinho
012156

10K 74+
Q25720
10%413%

C0404b

000001

@r wa W By WE Wi WE WE Wr We wy we Be ke Se G4 B¢ S¢ Wi W e S8 By Gr bo Se WP Wl W Ws B ¥5 w0

e Ba WE B BE S WE RS S6 Ws WS WE We W4 Ws ws ms
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SUBROUTINE INSERT - SUBROUTIME 7O FORCE ERROR PRINTQUTS

L 2

FUNCTIONAL DESCRIPTION:
THIS SUBROUTINE CAN BE USED TO FORCE PRINTOUT OF ERKEOR MESSAGES
FOR QUALTITY CHECKING. IF THE FLAG 'SFI' IS NONE JZERD, THE BRANCH
INSTRUCTION FOLLOWING THE SUBROUTINE CALL IS SKIPPED OV:R,
CAUSING THE ERROR MESSGAGE T0O BE PRINTED, IF 'SFI° I6 SEY TQ 1,
THE ADDRESS OF THE SUBROUTINE CALL IS COMPARED WITH THAT OF THE
LSSLTCALL AND, IF IT HAS NOYT CHANGED, THE MESSAGE IS NOT
PRINTED,

INPUTS:
SFI - It ZERO, THE ROUTINE DOES NOTHING.
IF ONE, ERROR MESSAGES ARE PRINTED ONCE,
IF ANY OTHER VALUE, ERROR MESSAGES ARE ALWAYS PRINTED.
IMPLICIT INPUTS:
SEE CALLING SEQUENCE,
QUTPUTS:

LASTFA - IF THt ERRDR MESSAGE IS TO BE PRINTED ONCE CNLY, LASTFA
IS LOADED WITH THIS SUBROUTINE RETURN ADDRESS.

IMPLICIT QUTPUTS:
NONE .

SUBORCINATE ROUTINES USED:
NONt. ,

FUNCTIONAL SIDE EFFECTYS:

IF 'SFI  I% NOKRE ZERO, THE RUUTINE RETURN ADDRESS 1S INCREMENTED
BY ONE WORD,

CALLING SEGQUENCE :

A ONL WORD BRANCH INSLSTRUCTION MUST FOLLOW THE SUBROUTINE CALL
BEFORE THt FRROR PRINT CALL.

EG. CHMP BAD, LOOD i REGISTER CORRECT ?
CAal L INSLERT 1 9K IP BRANCH 1F 4P T FLAG SHET
BEQ 10% 1 BRANCH IV REGISTER CORRECT
fF RROR ;3 ELSE PRINT QUY ERRUR MESSAGE

INSERT .

M Py (4P i YAVE CONDITION CODEYS

cHp SETL 41 O INSERT FAUL TS 2

aLo 204 i 1P NOT, BRANCH

SEQ 0075



GLOBAL

GLOBAL

3014
3215
3216
3217
3218
3219
3220
3("1? 1
Jo22

5223

ARE AY

MACRO M1200 ¢

SUBROUTINES SECTION

012160
012162
012170
olei7e
012200
012206
oraa1e

0lz22le

001007

26637
001406
016637
062766
106426
000207

000000

000002

000002
000002

6

012212
012212

000002 104
208

LASTFA:

-0CT-83 15:22 PAGE 35-1

BNE
CMP
BEQ
MOV
ADD
MTPS
RETURN

WORD

.o

104
2(5P),LASTFA
204
2(SP},LASTFA
#2,2(SP)
(SP):

0

s de e e e Be B

IF ALWAYS, BRANCH

IS THIS FAULT ALREADY PRINTED?
IF YES, EXIT

ELSE, SAVE FAULT ADDRESRS

SKIP BRANCH TO FORCE PRINTOUT
RESTORE CONDITION CODES

AND RE TURN

ADDRESS OF ROUTINE CALL

SEQG 0076



GL OBAL

GL.OBAL

J22%
3206
3227
3228
3229
I230
LD
1230
3233
3234
3235
3036
3287
o138
3219
X240
3241
3240
243
3244
3245
1246
3247
3248
3249
3250
1251

3252

col
2054
31255
I0N%6
Ia57
33258
3259
2260
3261
33k
I26%
3264
1265
1066
226/
2068
32649
3270
a7
SN
273
1274
3074
3074
o0/
NN ES
3079
RO
LRy

ARE A% MACRO M1200 26-0CT-83 1%
SUBROUTINES SECTION
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SUBROUTINE CONFIG - ROUTINE TO FIND THE DEVICE CONFIGURATION AUTOMATICALLTY,

‘e
FUNCTIONAL DESCRIPTION:

THIS ROUTINE SEARCHES THE IDV/IAV-11 ADDRESS RANGE (171000-171770) FOR A
RESPONDING ADDRESS., FOR THE FIRST ADDRESS ON A 4 WORD BOUNDARY (171XX0)
WHICH DOES NOT CAUSE AN NXM TRAP, AN ENTRY IS MADE IN THE HARDWARE

P TABLE FOR UNIT L$LUN. FOR ADDRESSES OVER 171400, A VECTOR IS

ASSUMED BASED ON THE L.OW 8 BITS OF THE DEVICE ADDRESS.

EACH CALL TO THE ROUTINE WILL CAUSE ONL MORE UNIT TO BE SEARCHED FOR.

IF THE UNIT FOUND IS THE LAST IN THE IDV/IAV-11 RANGE, LSUNITS IS SET TO
THE. TOTAL NUMBER OF UNITS, IF NO UNIT IS FOUND, THE PROGRAM EXITS

WITH THE CARRY BIT SET AND LSUNIT SET TO L.SLUN,

MODULES WITH MODE REGISTER CONTENTS NOT CORRESPONDING TO AN IDV/IAVIL
ARE SET UP, BUT CAUSE AN ‘UNIDENTIFIED MODULE®' MESSAGE TO BF QUTPUT,

INPUTS:
L$SLUN - NUMBER FOR THE NEXT UNIT FOUND.
IMPLICIT INPUTS:

STADD MUST BE SET TO 171000 PRIOR TO THE FIRSY CALL TO INITIALISE
THE SEARCH AREA,

ADDRESSES DEFINED BY "TXGTA” TO “1XEND" OF THE 1/0 PAGE ARE READ,

THE WORD L$UUN«2 AFTER LABEL GPADD MUST CONTAIN THE PARAMETER
TABLE ADDRESS FOR THE UNIT,

QUTPUTS:

THE HARDWARE P TABLE AND L$UNLI ARt SET UP TO TNCLUDE UP TO 16
UNITS FOUND IN THt ABQOVE ADDRESS RANGF

SR?E??SGE 'UNIDENTIFIED MODULE FOUND AT ADDRESS NNNNNN' MAY BE

IMPLICIT OQUTPUTS:

IF THE UNIT FOUND TS THE LAST IN THE IOV/IAYV 11 RANGE, LSUNLIY IS5 SET UP
TO CONTAIN THE TOTAL NUMBEH OF UNTTS FOUND (L $LLUN+1)Y,

[F NO MOKE UNITS ARE FOUND, THE CARRY BIT IS SET AND LSLUN IS
PLACED IN LSUNIT,

SUBORDINATE ROUTINES USED:

NxXM - NON EXISTANT MEMORY TRAP ROUTINE,
WRDY - ROUTINE TO WAIT FOR OPERATOR TU TYPE 'RETURN',

FUNCTIONAL SIDE EFFECTS:
NXMFLG MAY BE SET,

SEQ 0077



GLGBAL. ARLEAS

MACRO M1200 ¢26-0CT-83 15

GLOBAL SUBROUTINES SECTION

3282
3283
3,84
3285
32806
3287
3283
3289
3290

291
3292
3293
3294
3295
3296
3297
3298

3299
3300
3301
3302
3303
3304
3304
3306
3307
3308
3309
3310
1311
3312
3313
3314
351%
3316
3317
3318
I319
5320

301
3302
3123
3424
552Y

3326

Oleela
012214
012216
012220
oleele

012224
012230
012236
012236
012242
012246
Q12252
012256
012260

012264
012270
012272
Q12276
012300
012304
012306
012312

012314
012320
012324
012326
012332
0123540
012344
012346

012352
012356
012360
012360
012362
012366
o123/2
010374
012376
012402

012406
olz241e
012414
012420

010146
010245
010346
010446

013702
012737

012746
012746
012746
012746
104437
062706

005037
005712
Q057357
001006
005737
001422
005037
010201

062702
0202217
Q03757
012702
013737
005737
0010647
005237

021127
103413

010146
012746
012746
010600
10441/
062706
004737

013700
006300
0160C3
010123

012514
000001

000340
017266
000004
000003
000010
004060
004060
012516
012516
000010
171770
171000
002074
012516
002012

140000

012520
000002

000006
011%70
002074

003774

012516

002012

i22 PAGE 36-1

NO

i CALLING SEQUENCE:

EG. JSR
H BCS

CONFIG:
MOV
MOV
MOV
MOV

MOV
MOV
SETVEC

10%: CiR
18T
TST
BNE
TS8Y
nEQ
CLR
MOV

20$: ADD
cHP
BLE
MOV
MOV
157
BNE
INC

I0%; CMP
BLO
PRINTF

JNR

4054 : MOV
AL,
MOV
MOV

PC,CONFIG
INIUUT

R1,-(SP)
R2, -(SP)
R3,-(5P)
R4, -(SP)

STADD,R2
21 ,NOUNTT
84, 8NXH, 4340

NXMFL.G
(R2)
NXMEL.G
JO$
NOUNTT
304
NOUNIT
R2,R1

#10,R2
Re, 4 IXEND
103
QIXGTA,RS

L SLUN,LSUNIT
NOUNIT

704

LSUNTIT

(R1),#140000
404
#C01,R1

PC,WRDY

L $LUN, RO

RO
GPADDCRO) ,R3
R1,(R3).

-

-— Wl W W

Sr WE Wr W W me W W

ws wr me ms wme me me we

-— .

IF NO MORE UNITS,

SAVE Rl TO R4

START AGAIN

SEQ 0078

START SEARCH FRUM THIS ADORESS

ASSUME NO UNIT WILL BE FOUND

SET UP NXM TRAP
MOV
HOV
MOV
MOV
TRAP
ADD

CLEAR THE NXM FLA(G
CHECK THZ ADDRESS
ANYTHING THERE ?
IF NOT

$340, -
ONXHI -
#4, -(S

TRY NEXT DEVICE ADDRESS

IF YES, IS IT THE 2ND ONE THIS CALL ?

IF YES, SET UP THE P TABLE

IF IT'S THE FIRST, FLAG UMIT FOUND

AND SAVE THE ADDRESS

GET THE NENT ADDRESS

QUT CF THE IXV11 RANGE ?
IF NOT, GO BACK

ELSE START AGAIN NEXT CALL
SAVE THE UNIT NUMBER

WERE ANY UNITS FOUND ?

IF NOT, EXIT

ELSE WE HAVE THE L.AST UNII

IS MODULE ID OiC ?

IF YES, BRANCH

ELSE PRINT 'UNIDENTIFIED-
MOV
MOV
MOy
MOy
TRAP
ADD

WALT FOR OPERATUR T0O TYPE

FORM OFFSET FOR LUN

LET P TABLE ADDRESS IN R3
SAVE THE OEVICE ADDRESS

R1, (%P)
wCOLl, (sP)
we, (8P
SP LRV
C3SPNTF

to, O

"RETURN’



LLUNHAY
GLOBAL

3327
3304
3329
1330
3331
33382
3333
3334
3335
31%6
1337
33318
2339
2240
Xx41
Xx42
3343

3344
3%45
3346
3347
3348
3349
3350
3351
335¢
3353
1354
3355
X356
3357

ARF AY

MACRUO M1.200

SUBROUTINES SECTION

012422
012426
012432
012434
012436
012440
012442
012446
012450
012452
01.2454
012460
012462

012464
012470
012470
0124/4
012476
012500
012502
012504
012506
012512

012514
012516

012520

042701
032701
001001}
005001
010123
001407
012,701
010123
005023
005C2}
012723
005023
005023

0102387

012700
104436
012604
012603
012607
012601
00623/
000207

171000
000000

0AS

177000
000400

000200

000003

012514
000004

012516

ile

S6-0CT-33 15:22

501%:

6048

70%;

STADD::
NOUNIT;

045 COL:

PAGE 36 2

BIC
BIT
BNE
CLR
MOV
BEQ
MOV
MOV
CLR
CLR
MOV
CLR
CLR

MOV
CLRVEC

MOV
MOV
MOV
MOV
ASR
RTS

. WORD
. 4ORD

JNUIST
JASCIZ
LLIST
+EVEN

©177000,R1

100, ,RY
S04

*1
R1.(R3)»
(Yo} |
¢200,R1
R1,(R3),
(R3),
(R3).
X, (R3)
(R3),
(R3)

R, STADD

o~~~
W wn

{SP)Y+,R1
NOUNIT
PC

[XSTA
0

at x
Bt

b/

e W WS ST W VR WP WP ST W W e me

SEQ 0079

CALCULATE THF VFCTOR ADDRESS
ADDRESS OVER 171400 ?

IF YES, BRANCH

ELSE ZERO THE VECTOR

AND SAVE [T

IF 0, BRANCH

ELSE SET UP DEFAULT PRIQRITY
SAVE THE PRIORITY

FLAG NOT LOOPED

NO LOW LEVEL

ALL DEBOUNCE PERIODDS

NO OTHER DEVICE

OR VECTOR

SAVE THE NEXT SEARCH ADDRESS
RESTORE THE NxM TRAP CATCHER
MOV 94 RO

TRAP CS$CVEC
RESTORE R4 TO R1

IF NO UNIT,
AN(} RETURN

START ADDRE S5 OF SEARCH AREA
SET TU SHOW NO UNTT FOUND

SET THE CARRY BIT

/ONSAUNTOENTIFIED MODULE FOQUND AT ADDRESS wUomA, /
X
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SEQ O0KO0
GLOBAL  SURROUTINES SECTION
3259 i SUBROUTINE CONPRI - SUBROUTINE TO PRINT A CONFIGURATION TABLE,
Rin0
3301 e
LI i FUNCTIONAL DESCRIPTION:
LRI i
I:nd i THIS ROUTINE PRINTS A CONF IGURATION TABLE OF ALL INITS LISTED IN
165 i THE HARDWARE PARAMETER TABLE. LISTED ARE THE MODE REGISTER ADDRESS,
Tipts 1 VeECTOR, DEVICE TYPE, WHETHER LOOPEDR AND IF SO, THE ADDRESS AND VECTOR
2InT | OF THE DEVICE TU WHMICM IT IS LOOPED.,
I3nR }
1X69 i INPUTS:
30 H
Iz H NONE .
LS. Sy :
I3 t IMPLICIT INPUTS:
1%74 1
L ; THE HARDWARE P TABLE,
Ir’e §
LR 1 IF NO UNIYS ARE CONFIGURED, THE GLOBAL MESSAGE LABELLED "NQODEV"
3378 i IS PRINTED.
3379 i
X180 1 DUTRPUTS:
3381 i
I i THE COMNFIGURATION TABLE 1% PRINTED.
1383 H
gssa i IMPLICTT OQUTPUTS:
xas H
1386 i IF NO UNITS ARE CONFIGURED (LSUNIT = 0), A MESSAGE 'NO DEVICES
187 i FOUND' TI% PRINTYFL .
1%88 }
3x89 1 SUBORDINATE RQUTINES USED:
3390 1
3391 1 NXM - NON EXISTANT McMORY TRAP RUUTINE,
3392 ! CRLF - LINE FEFD PRINT RQUTINE
393 :
§§9g 1 FUNCTIONAL SIDE FFFECTS:
9 i
gi?? 1 REGISTERS Ry T(O RS RARE CORRUPTED,
9 ;
X198 1 CALLING SEQUENCE :
IX99 ;
14300 : JSR PC,CONPRT
X401 1
24002 P -
3403
3104 012600 CONPRL::
3405 012600 SETVEC 24, ONXM, 0340 i1 CATCH REFERENCES TO NXM
01c600 012746 000340 MOV &R40, -(5P)
012604 012746 017266 MOy ONXM, (5P
OlCl610 Q12746 000004 MOy 4, (s
012614 012746 Q0Q00% MOy 2%,  usM)
012620 10443%7 TRAP Csuvel
012622 062706 004010 ADD 210, 5P
3406 012626 005737 Q02010 TSI I $UNTT b UNY UNITS CONFIGURED ?
3407 012632 0Ql0L2 HNE 1w, i [P 'EYS, BRANCH
3408 Gl 034 PRINTFE  oNODEV I BELuE PRINT *NO DEVICES FOUND!

0l2e34 012746 007240 MOy ANUDEY, L 5P
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SEQ 0081
GLOBAL SUBROUTINES SECTYICMN

012640 012746 000001 MOV @y, -(SP)
012644 010600 MOV SP,RO
012646 104417 TRAP CSPNTF
012650 062706 000004 ALD o4, 5P

3409 012654 Q00137 013704 JMP CONE X i AND EXIT

3310

3411 012660 10 PRINTF  aCP1 i PRINT CONFIGURATION HEADER
01266C 01,2746 013720 MOV oCP1, -(SP)
012664 012746 000001 MOV #1,-(SP)
012670 010600 MOV S#,RO
0126/2 104417 TRAP C$PNITF
012674 062706 000004 ADD o4, SP

3312 012700 PRINTF  0CP1A ;
012700 012746 013771 MOV oCP1A, - (5P}
012704 012746 Q00001 MOV o1, -(SP)
012710 010600 MOV SP,RO
012712 104417 TRAP C3PNTF
012714 062706 000004 ADD 24 ,5P

3413 012720 PRINTF  4CP18 ;
012720 012746 014043 MOV oCP1B, -(S5P)
012724 (12746 000001 MOV 21, -(SP)
012730 010600 MOV SP,RO
012732 104417 TRAP CSPNTF
012734 062706 (00004 ADD 84 ,5p

3414 012740 PRINTF 4CP1IC :
012740 012746 013146 MOV oCPiC, -(SP)
012744 01274 Q00001 MOV 21, -(SP)
012750 010600 MOV SPL,RO
012752 104417 TRAP C$PNTF
012754 062706 000004 ADD 24,5P

3415 012760 005001 CLR R1 1 START WITH FIRST UNIT

3416 012762 010100 208 MOV R1,RO 1 FORM PARAME TER TABLE OFFSET

3417 012764 006300 ASL "0 ;

3418 C12766 016002 (003774 MOV GPADD(RO),R2 i GET THE UNIT P TABLE

3419 012772 012203 MOV (R2)+,R3 i SAVE THE UNIT ADDRESS

3420 012774 PRINTF aCP2,R1,R3 3 PRINT UNIT NO. AND ADDRESS
012774 019346 MOV R3, - (SP}
012776 010146 MOV RL1,-(SP)
013000 012746 014717 MOV aCpP2, -(SP)
013004 012746 000003 MOV 83, -(SP)
013010 010600 MOV SP RO
013012 104417 TRAP CSPNTF
013014 062706 000010 ADD &10,SP

3421 013020 005722 15T (R i IS THERE A VALID VECTOR ?

3422 013022 001413 BEQ 200 : IF NOT, RRANCH

3423 013024 PRINTF aCPR3, -2(R2) i ELSE PRINT THE VECTOR
013024 016246 1771176 MOV S2(R2Y, - (wP)
013030 012745 014230 MOV 2CP3, -(SP)
013034 012746 000002 MOV 02, (uP)
013040 010600 MOV SP RO
013042 104417 TRAP CIONTF
013044 062706 000006 ADD 26,50

3424 013050 000410 BR 40 :

3425 013052 308: PRINTF #CPA t PRINT *NONE'
013052 012746 Gl4>37 MOV #CP4, (5P}
01%056 012746 Q00001 MOy 21, (3P)

013062 010600 MOv SPLRO
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SEQ 0082
GLOBAL SUBROUTINES SECTION

013064 104417 TRAP CSPNTF

s 013066 062706 000004 ADD #4,5P

426

2427 013072 005037 004060 40 ; CLR NXMF LG ; GET READY FOR NXM TRAP

3428 013076 112305 MOVB (R3)+,R5 ; GET MODE REGISTER LOW BYTE

2429 013100 111304 MOVB (R3),R4 1 AND HIGH BYTE

3430 013102 042704 177400 BIC 2177400 ,R4 ; DISCARD REGISTER HIGH BYTE

3431 013106 005737 004060 ST NXMFLG i WAS THERE AN NXM TRAP ?

3432 013112 001421 BEQ 504 ; IF NOT, BRANCH

3433 013114 PRINTF #CP10 ; ELSE PRINT UNKNOWN LD/MODE
013114 012746 014400 MOV 2CP10, -(SP)
013120 012746 000001 MOV 21, -(SP)
013124 010600 MOV SP, RO
013126 104417 TRAP C$PNTF
013130 062706 000004 ADD 84 ,SP

3434 013134 PRINTF 2CP10A i AND UNKNOWN MODULE TYPF
013134 012746 014415 MOV oCP10A, -(SP)
013140 012746 000001 MOV 21, -(SP)
013144 010600 MOY SP,RO
013146 104417 TRAP C$PNTF
013150 062706 000004 ADD 24,5SP

gqss 013154 000464 BR 1108 i AND SEE IF LOOPED

436

3437 013156 50%: PRINTF  4CPS,R4,R5 ; PRINT QUT ID/MODE
013156 010546 MOV RS, -(SP)
013160 010446 MOV R4, -(SP)
012162 012746 01425t MOV oCP5, -(SP)
013166 012746 000003 MOV 83, -(SP)
013172 010600 MOV SP,RO
013174 104417 TRAP CSPNTF

- 013176 062706 000010 ADD 210,5P

3439 013202 020427 000037 CMP R4, 037 ; 15 MODULE DIGITAL INPUT ?

2440 013206 101003 BHI 603 : IF NOT, BRANCH

3441 013210 012703 014446 MCV oDI,R3 i ELSE SAVE 'DIG. IN' STRING

3442 013214 000421 BR 90 ; GO TO PRINT MODULE TYPE

3443 013216 020427 000077 608 : CMP R4,a77 1 IS MODWE DIGITAL OUTPUT ?

3444 013222 101003 BHI 70 i IF NOT, BRANCH

3445 013224 Q12703 014457 MOV oD0O,R3 : ELSE SAVE 'DIG OUT' STRING

3446 013230 000413 BR 90§ ;i GO TO PRINT MODWE TYPE

3447 013232 020427 000177 704 : CHP R4, 0177 ; IS MODULE ANALOGUE INPUT ?

3448 013236 101003 BHI 80 : IF NOT, BRANCH

3449 013240 012703 014470 MOV aAT R s ELSE SAVE 'AN IN' STRING

3450 013244 000405 BR 90 : GO TO PRINT MODULE TYPE

3451 013246 020427 000277 80%: CHP Ra, 0277 : IS MODULE ANALOGUE OUTPUT ?

3452 013252 101014 BHI 100% i IF NOT, BRANCH

2453 013054 012703 014501 MOV 0A0,RS : ELSE SAVE AN OUT* STRING

3454 017260 90%: PRINTF #CP6,R3 : PRINT OUT DEVICE TYPE
013260 010346 MOV R3, - (SP)
013262 012746 014266 MOV 2CP6, -\ 5P)
013266 012746 000002 MOV &>, LSP)
013272 010600 MOV 5B RO
013274 104417 TRAP CIPNTF
013276 062706 000006 ADD 26, 5P

3455 013302 000411 BR 1104 ;

3456 013504 100$:  PRINIF &@CP7 ; PRINT ‘CANNOT BE TESTED"
013304 012746 014274 MOV eCPT, A SPY



GLOBAL

ARE AS

MACRU M1200

GLOBAL SUBROUTINES SECTICN

3457
2458
3459
3460
3461
3462

3463
3464
3465

3466
3467
3468
3469
3470
2471
3472
3473
3474
3475
3476

3477
3478
3479
3480
3481
3482
3483
3484
3485
1486
3487
3488
3489
3430
3491
3492
TL93%
3494

013310
013314
013316
013320
013324

013326
013330
013332
013334
013334
013340
013344
013346
013350
013354

013360
013360
013364
013370
013372
013374

013400
013404
013406
013410
013412
013414
013416
013422
013426
013430
013430
013434
013440
013442
013444
013450

013452
013456
013460
013464
013466
vl3a72
013474
013500
013502
013506
013510
013514
013516
013522
013524
013530

26-0CT-83 15:22

012746 Q00001
010600
104417
062706 000004
000561
CO5722 110%;:
005722
001012
012746 014367
Q12746 000001
010600
104417
062706 000004
000137 013670
1208
012746 014356
012746 (000001
010600
104417
062706 000004
005037 004060
Q05722
005722
012203
105723
111304
042704 177400
005737 Q04060
001411
012746 014415
012746 Q00001
010600
104417
062706 000004
000451
020427 0QO0003%7 1304
101003
012703 014446
000421
020427 000077 1404 :
101003
012703 014457
000413
020427 000177 1504
101003
012703 014470
000405
020427 000277 1604
101014
012703 014501
1705

PAGE 373

B8R

1ST
TST
BNE
PRINTF

JMP
PRINTF

CLR
ST
ST
MOV
TSTB
Mov8
BIC
TST
BEQ
PRINTF

BR

CHP
BHI
MOV
B8R
CHMP
BHI
MOV
BR
CMP
BHI
MOV
BR
cHP
BHI
MOV
PRINITF

2104

(R2)+
(R2)+
120%
#4CP9

2104
aCP8

NXMFLG
(R2)»
(R2)»
(R2)+ ,R3
(R3).
(R3),R4a
0177400,R4
NXMFLG
1304
#CP10A

190%

Ra, 237
140%
#DI,R3
1708
Ra,077
1504
?200,R3
170
R4,01177
160¢
#AI R3
1704
R4,0277
180
R0, R3
#CP6 RS

-/

- @ we @

S e W We W wWe W

-

e Be mr me We W B Bv FE T WP AT B WP BT W

SEG 0083

MOV 01, -(SP)

MOV 5P, RO
TRAP CAPNTF
ADD 24, 5P

GO TO NEXT DEVICE

SKIP THE PRIORITY

IS DEVICE LOOPED ?

IF YES, BRANCH

ELSE PRINT 'NO
MOV #CP9, -(SP)
MOV 01, -(SP)
MOV SP,RO
TRAP C$PNTF
ADD 04, SP

AND GO TO NEXT DEVICE

PRINT 'YES'
MOV 2CP8, -(SP)
MOV a1, -(SP)
MOV SP,RO
RAP C$PNTF
ADD 44, SP

GET READY FOR NXM TRAP

SKIP LLOW LEVEL QUESTION

SKIP DBOUNCE QUESTION

GET OTHER MODULE ADDRESS

GET ID CODE

INTO R4

DISCARD REGISTER TOP BYTE

WAS THERE AN NXM TRAP ?

IF NOT, BRANCH

ELSE PRINT UNKNOWN OTHER MODUL.E TYPE
MOV 2CP10A, (SP)
MOV 21, -(SP)
MOV SP.RO
TRAP CePNTF
ADD 04, SP

IS MODULE DIGITAL INPUT ?
IF NOT, BRANCH
ELSE SAVE 'OIG. IN: GTRING
GO TO PRINT MODWLE TYPE

1S MODULE DIGITAL QUTPUT ?
IF NOT, BRANCH

ELSE SAVE 'DIG OUT' STRING
GO TO PRINT MODUWLE TYPE

IS MODULE ANALOGUE INPUT 2
[F NOT, BRANCH

EL.SF SAVE ‘AN IN' STRING
GQ TO PRINT MOD'ALE TYPE

IS5 MODULE ANALOGUE QUTPUT 7
[ NOT, BRANCH
ELSE SAVE AN OUT* STRINU

PRINT QUT DEVICE TPt



G
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SEQ 0084
GLOBAL SUBROUTINES SECTION

013530 010346 MOV R3, -(SP)
013532 012746 014266 MoV aCP6, -(SP)
013536 012746 000002 MOV #2,-(5P)
013542 010600 MOV SP,RO
013544 104417 TRAP C3$PNTF
013546 062706 000006 ADD #6,SP

3495 013552 000410 BR 1904 :

3496 013554 180$:  PRINTF @CP10 : PRINT ' UNKNOWN!
013554 012746 014400 MOV #CP10, -(SP)
013560 012746 000001 MOV #1,-(SP)
013564 010600 MOV ¢, RO
013566 104417 TRAP C$PNTF

3 013570 062706 000004 +30 24 ,5P

497

3498 013574 190$:  PRINTF 4CP11,-2(R2) : PRINT OTHER MODULE ADDRESS
013574 016246 177776 MOV -2(R2), -(SP)
013600 012746 014433 MOV #CP11, -(SP)
013604 012746 000002 MOV #2,-(SP)
013610 010600 MOV SP,RO
013612 104417 TRAP C$PNTF
013614 062706 000006 ADD #6,5P

3499 013620 005712 157 (R2) : IS THERE A VALID VECTOR ?

3500 013622 001011 BNE 2004 i IF YES, BRANCH

3501 013624 PRINTF 4CPA : ELSE PRINT 'NONE'
013624 012746 014237 MOV aCP4, -(SP)
013630 012746 000001 MOV o1, -(SP)
013634 010600 MOV SP,RQ
013636 104417 TRAP CSPNTF
013640 062706 000004 ADD #4,5SP

3502 013644 000411 8R 210 i AND GO TO NEXT UNIT

3503 013646 200%: PRINTF aCP12,(R2)} ; PRINT OTHER VECTOR
013646 011246 MOV (R2),-(SP)
013650 012746 014437 MOV aCP12, -(SP)
013654 012746 000002 MOV 22, -(SP)
013660 010600 MOV SP,RO
013662 104417 TRAP C$PNTF

‘504 013664 062706 000006 ADD 26,5P

5505 013670 005201 2108:  INC R1 ; PREPARE FOR NEXT UNIT

3506 013672 020137 002012 CMP R1,L$UNI: i ALL UNITS DONE 2

3507 013676 002002 BGE CONE X : IF YES, EXIT

3508 013700 000137 012762 JMP 20% ; ELSE DISPLAY THE NEXT

3509 013704 004737 011542 CONEX: JSR PC,CRLF : PRINT A LLINE FEED

3510 013710 CLRVEC 44 ; RESTORE SUPERVISOR NXM TRAP CATCHER
013710 012700 000004 MOV 24 RO
013714 104436 TRAP C$CVEC

3511 013716 000207 RTS PC

2512

3513 NLIST BEX

3514

3515 013720 045 116 045 CP1: (ASCIZ \#N#S24AIDV/IAV-11 MODULE CONFIGURATION,\

3516 013771 045 116 045 CPLA:  .ASCIZ /NNWGOAMA - < - - - o ommmeme e e /

3517 014043 045 116 062 CP1B:  ,ASCII \#N2%AUNIT ADDRESS VECTOR  ID/MODE MODULE  LOOPED  TOA

516 014136 045 123 o1 JASCIZ  \%SOMAATA

:?ig 014146 045 101 040 CP1C:  ,ASCIZ \®A VECTORSNKS 1DRAASSUMEDRS ] 3%ATYPESNY

3521 014217 045 116 045 CPe: ASCIZ  A\NKDI%09N



GLOBA
GLOBAL.

3522
3523
3524
X525
3526
3527
3528
3529
3530
3531
3532
3533
3534
2535
3530
3537
I538
3539
3540

ARFE As

SUBROUTINES SECTION

014230
014237
014251
014266
014274
014356
014367
014400
014415
0144233
014437

014446
014457
014470
014501

MACRO M1200 26-0CT-83

045
045
045
045
045
045
045
045
045
045
045

104
104
101
101

123
123
123
123
101
101
101
101
101
117
123

111
111
116
116

065
064
063
063
040
040
040
040
040
071
065

107
107
056
056

15:22 PAGE 37-5

CrP3: JASCIZ
CP4 LASCIZ
CP5: LJASCIZ
CP6: JASCIZ
CP7: JASCIZ
CpP8; JASCIZ
CP9; JASCIZ
CP10: JASCIZ
CP10A: ,ASCIZ
CP11l: JASCIZ
CP12: JASCIZ
DI: JASCIZ
v0: JASCIZ
Al LASCIZ
AQ: ASCIZ
LJLIST

.EVEN

H Y

\SS5%03N\
\¥SAMANONEN
\®S 380 34A/ %03\

\%5 3%
\%A

TN
#2» CANNOT BE TESTED WITH THIS DIAGNOSTIC #4s\

A YESN

\®A NON

\EA UNIKNOWNN
\¥A UNKNOWN
\%09\

AESSE03N

/DIG. IN /
/DIG, QUT/
/AN, IN /
/AN, QUT/

BEX

SEQ 0085



GLOBAL  ARE AY MACRO M1200 26-0CT-83 15:

GLOBAL. SUBROUTINES SFCTION

L/

28 PAGE 38

L4 i SUBROUTINE DACON - DIGITAL TO ANALOGUE CONVERSION ROUTINE.
3543
3544 1o
2545 i FUNCTIONAL DESCRIPTICN:
X546 :
3547 H THIS CONVERTS A 12 BIT DIGITAL PATTERN INTO A 2 WORD ANALOGUE
X548 H QUTPUT VALUE,
3549 H
3550 1 INPUTS:
551 H
AR5 H MODE : © » UNIPOLAR (O TC 10 VOLTS) BINARY CODED
3553 : 1 = BIPOLAR (-10 TO 10 VOLTS) OFFSET BINARr CODED
1554 : g =0 - 20 MA BINARY CODED
2555 : 3 =4 - 20 MA BINARY CODED
35%6 V
557 : GRIN :+ 0 - 7 = GAINS 1,2,5,10,20,50,100,200
1558 :
559 H R1 : 12 BI1 INPUT PATTERN,
3560 :
3561 : IMPLICIT INPUTS:
3562 :
3563 : VITAB AND ITAB : DIGITAL/ANALOGUE CONVERSION TABLES.
3564 3
13565 s QUTRUTS:
19566 3
2567 : Rl - MILLIVOLTS (MODES O AND 1)
3568 : MICROAMPS (MODES 2 AND 3)
3509 H
3570 : R2 - MICROVOLTS (MODES O AND 1)
gS?é : NANOAMPS (MODES 2 AND 3%)
57 :
LA : IMPLICIT QUTPUTS:
3574 :
3575 : NONE. |
2576 :
iS?; ; SUBORDINATE ROUTINES USED:
o ‘:‘l { H
251719 ; NONE |
3580 :
;231 i FUNCTIONAL SIDE EFFECTS:
3583 ; NONE .
1584 :
1585 ; CALL ING SEQUENCEF .
39546 ;
3587 i EG. MOV #1,M00k ; BIPOULAR CUONVERSION
3588 ; MOV i, GATIN i GATIN - 100
3989 : MOV @l K1 : ALL BLTS SEI
31590 : JSR PC,DACON
1591 :
U9 i
LRV R
35494 0145172 DACON: ;
TL9% 014512 Q10344 MOV R3, (5P) + SAVE KX
199 014914 Q1C444 MOV R4, - (SP) ; AND R4
THW! 01a%1e 013703 (10} MURE ,R3 ;o LE T MODt
15598 014522 00%703% 15T R3 ; Mabt O ¢

SEQ 0086



GLOBAL

GLOBAL

2h99
X600
LI
X602
I603%
3604
2h05
3606
3607
608
3609
3610
3611
612
el
Ihla
X615
3616
3617
218
3619
3620
I621
3622
3623
624
3625
2626
3627
3628
2629
1630
3631
3632
3613
2634
3635
2636
36387
1638
2639
3640
2641
3642
36473
3644
3645
3646
Ih4a 7
1648
3649
3650
3651
3652
385X
2454

3655

AL AS

MACRO M1.200

SUBROUTINES SECTION

014524
014526
014532

0145324
014536
014540
014544

014540
014550
01455¢
014556

014560

014564
014570
014572
014574
014600

014602
014604
0146C6
014610
01461°
014614
014616
014620

olae2?
014624
014626
014632
01463¢
014640
014644
014640
014650
014654
14656

014660
014666
014670
014672
014674
0la676
014700
014704

0147200
04714
014716

014722

001003
012700
000414

0053032
001003
012700
000407

005303
001003
012700
000402

012700

013703
005303
100403
062700
000773

011004
010103
005001
005002
006303
006303
006303
006303

000303
103011
066002
020227
002403
162702
005201
061001
C62700
005703
001361

0237217
001007
160401
002005
005702
001403
162702
005201

0g25727
(ST RRIN P
Ohl 701

012604

004176

004776

005576

006376
004136

000060

000030
001750
001750

000002

004134

001750

0041 %2
007640

000001

00000%

26-0CT-83 15:22

10%:

204

3048

PSDA;:
30%:

40%;

603
708

80%:

904 :

1004

PAGE 38 1

BNt
MOV
BR

DEC
BNE
MOV
BR

DEC
BNE.
MOV
8R

MOV

MOV
DEC
HMI
ADD
B8R

MOV
MOV
CLR
CLR
ASL
ASL
ASL,
ASL

ASL
BCC
ADD
CHP
BLT
sSuB
INC
ADD
ADD
157
BNE

CHP
BNE
$UH
8GE
51
8 {
SR
INC
CHP
HNE
ADD

MOV

108

#VUPTAB,RO

PSDA

R3
20$

@VBPTAB,RO

PSDA

R3

308
#I0TAB,RO
PSDA

4I47TAB RO

GAIN,R3
RX
404
048, RO
30%

(RO),R4
R1,R3
R1

Re

R3

RS

R3

R3

R3
70%

24 .(RO),R?

Re2, #1000,
604
&1000. ,R2
Rl
{RO},R1
82 ,R0O

RY

5014

MODE , 1
308

R4 ,R1

903

R,

40¢
#1000, ,R2
231

MODE L, 038
10014
£4000, R

(5P)+,R4

J/

s we we

- S W W W

B e me me we G B¢ WA B G Be wr Wr W B We W ws =

Wt dw WP B4 e e W ws

- e me

-

IF NOV, BRANCH
GET (ONVERSION TABLE FOR MODE ©

MODE 1 ?
It NOYT, BRANCH
GET CONVERSION TABLE FOR MODE 1

MODE 2 ?
[+ NOT, BRANLH
GET CONVERSION TABLE FOR MODE o

USE IaTAB FOR MODE 3

GET THE GAIN

HAVE WE GOl THE CORRECT TABLE 2
IF YES, BRANCH

ELSE TNCREASE THE TABLE QOFFSET
AND TRY AGAIN

SAVE MIGH BIT VALUE
SAVE THE BIT PATTERN
CLEAR THE OQUTPUT REGISTERS

SHIFT QUT UNUSED BITS
{ BITS 15 - 12 )

TEST A BIT

It" CLEAR, BRANCH

ELSE ADD IN LOW VALUE
OVERFI OW OF LOW WORD ?
[F NOT, BRANCH

tLSE CARRY FROM LOW WORD
TO HIGH WORD

AND ADD IN HIGH VALWE
GET NeXT TABLE ENTRY
ALL BITS PROCESSED 2
IF NOT. DO MORE BITS

DIPOLAR VOLTAGE CONVERSION 7
IF NOT,BRANCH

FLSE HAKE BIPOL AR

IF STILL POSITIVE, BRANCH
DL.CIMAL PARY JEROD ?

If &%, BRANCH

ELSE BORROW FRUM HIGH PARTY

4 - 20 MA MODE 7
I+ NOT, BRANCH
tlSE ADD IN BASE VALUE

RESTORE Rd

SEW 0087

-



GLOBAL AR AS MACRUO M1200  26-0CT-83 15:22 PAGE 38 .2

SEQ Q088
GLOBAL SUBROUTINES SECTION

656 014724 012603 MOV (5P)+,R3 5 AND R3
3657 014726 000207 RTS PC H



Gt OBAL ARE AS

MACRO M1.200 26-0CT-83 15:22 PAGE 39

GLOBAL SUBROUTINES SECTION

Inh9
I660
KIS
o6,
IHnl
Jond
IohS
It
3(‘() h
LY
3669
3670
671
36?2
in'z
2674
In'S
Iui6
36T
I6/8
Jo /v
3680
I6H1
36482
Z6H83
2684
3685
3686
68/
3688
2689
1690
36591
IRG2
3593
3694
3695
3696
167
21698
Ih99
2700
3701
2702
3703
2704

15 014730
714 014730
3715 014734

01C 346
0104446
013703 004134

L./

i SUBROUTINE ADCON - ANALOGUE TO DIGITAL CONVERSION ROUTINE.

* o+

e W wa e W WE s WA W WP WA WE WA W We we we e wr wr B4 B W WS WE B Wr ®e ws @ Se Fé WP BF &2 Ws wes wr we

FUNCTIONAL DESCRIPTION:

THIS CONVERTS A 2 WOKD ANALOGUE VALUE INTO A 12 BIT DIGITAL QuTPUT

PATTERN,
INPUTS:

MODE

GRIN :

R1

Re

IMPLICIT INPUIS:

VITAB AND ITAB

QUTPUTS

R1

NIONE
SUBURDINATE ROUTINES USED:

THE INPUT IS ROUNDED UP OR DOWN TO THE NEAREST L.SB VALUE,

: O =« UNIPOLAR (O TO 10 VOLTS) BINRSY CODED
1 = BIPOLAR (-10 TO +10 VOLTS) OrtSET BINARY CODED
2 =0 - 20 MA BINARY CODED
3 =g - 20 MA BINARY CODED
0 - 7 = GAINS 1,2,5,10,20,50,100,200
- MILLIVOLTS (MODES © AND 1)
MICROAMPS (MODES 2 AND 3)
- MICROVOLTS (MODES O AND 1)
NANOAMP S (MODES 2 AND 3)

DIGITAL/ANALUGUE CONVERSIUN TABLES.

12 BIT INPUT PATTERN,

IMPLICIT QUTPUTS:

NONE |
FUNCTIONAL SIDE EFFECT
: NONE .
;
i CALL TNG SFQUENCE
. EG. MOV 21, MODE
: MOV 06, GAIN
; MOV ¢ a,R
; MOV 1,8
; JYR PC,ADCON
ADCON:
MOV R, (SP)
MUV R4, (4P)
MOV MODE ,R3

St

RIPOLAR CONVERSTON
GAIN = 100

4,001 MILLIVOLTS
IN R1/R2

SAVE R
AND R4
GET MODE

SEQ 0089



GL OB A

GLOBAL

3716
3717
3718
I/19
3720
3721
3722
3723
3724
3725
A726
3727
370

X720
3730
37351
3732
3733
5734
3735
3736
3737
3738
3739
3740
3741
3742
743
3744
3745
3746
3747
3748
3749
3150
2751
3152
3753
3754
3755
3196

ARE AY

MACRO M1200 26-0CT-83 15:22 PAGE 39-1

SUBROUTINES SECTION

014740
014742
014744
014750

014752
014754
014756
014762

014 /64
014766
014770
014774

014776
015002

015006
015012
015014
015016
015022

015024
01503¢
015034
015036
015042
015044
015046
015050
015054

015056
015062
015066
015070
015072
015076
015100
015102
015106

4 015110

015114
015116

> 015120

015124
015126
015130
015132
015136

015140
015144
015146

005703
001003
012700
000416

005203
001003
012700
000411

005303
001002
012700
000404

012700
162701

013703
005303
100403
062700
0007735

023727
0uUl1l011
061001
02017
001005
c05702
001403
062702
005301

016003
016004
006203
103002
062704
006204
060402
020227
©02403
162702
005201
060301
012703

020110
Q02415
003003
020260
002411

16600
002003
062702

004176

004776

005576
Q06376
007640
004136
000060

004134

023420

001750

000026
000056

001000

00?750
001750

000020

000030

000030

Q01750

000001

10§

20%:

304:

PSAD;:
104%:

20%:

30%:

40%:

60%:

70%:

75T
BNE
MOV
AR

DEC
BNE
MOV
BR

DEC
BNE
MDY
BR

MOV
SuB

MOV
LDEC
BMI
ADD
BR

CMP
BNt
ADD
CHP
BNE
TGT
BEQ
ADD
DEC

HOv
MOV
ASR
BCC
ADD
ASR
ADD
CHP
BLY
SU8
INC
ADD
MOV

CMpP
aLT
BGT
CHP
wi T

SUB
BGE.
ALD

R3

104
#VUPTAR RO
PSAD

R3

20%
#VBPTAB,RO
PSAD

RX

303
4#10TAB,RO
PSAD

#I4TAHR,RO
#4000. ,R1

GAIN,R3
R3

2048

048 . .RO
10¢

MODE , 01
30%
(ROY,RL
R1, 410000,
30

504
#1000, ,Re
1

R3,R1
420,R3

R1,(RO)
904

708

R, 24, (RO)
Q0%

<4, (RO) ,Re
HOS
#1000, ,R2

M/

- - e Wr W

- ws @n we wme

e We B4 we b Fa Be W W

S WP WP B BE Be WE W W we e B W

B we s me wa

MODE O 7
IF NOT, BRANCH
GET CONVERSION TABLE FOR MODE O

MODE 1 ?
IF NOT, BRANCH
GET CONVERSION TABLE FOR MODE 1

MODE o ?
IF NOT, BRANCH
GET CONVERSION TABLE FOR MODE 2

USE IATAB +HOR MODE %
AND SUBTRACY BASE VALUE

GET THE GAIN

HAVE WE GOT THE CORRECT TABLE
IF YES, BRANCH

ELSE INCREASE THE TABLE OFFSET
AND TRY AGAIN

-J

BIPOLAR MODE ?

IF NOT, BRANCH

ELSE CONVERT BIPOLAR TO UNIPOLAR
WAS PREVIOUS VALUE NEGATIVE ?

IF NOT, BRANCH

IS DECIMAL. PART ZFRO 7?

IF YES, BRANCH

ELSE BORROW FROM HIGH PART

GET ROUNDING VALUES FROM LOWEST
STGNIF ICANY pIT

DIVIDE By

IF NO UCARRY SKIP NEXT COMMAND
ADD CARRY

DIDIDE HBY 2

ROUND WP THE INPUT VAL UE

LOWER PART IS5 MODUL.O L1000

IF QVERFLOW, CARRY OVER TO

HTGH PART

ADD IN HIGH PART OF ROUNDING FACTOR
INIVIAL ISE WORKIMG REGISTER

COMPARE HIGCH VAL UL WITH TABLE ENTRY
IF 1ESS, DON'T SET 817

1V MORE, SET THE BIT

OTHERWISE, MUST CHECK THE LOW VALULE
IF LEaS, DUN'T SET THE BIV

SUBTRACT THE TABLE ENTRIE
HRANCH 1F NO BURRUW NEEDED
ELSE ADD TO LOW WORD

SEQ 0090



GL.CBAL
GLOBAL

3773
3774
3775
776
YN
3778
3779
3180
37181
3782
3781
5784

ARE RS

015152
015154
015156
015162
015166
015170

015172
015174
015176
015200
015202

MACRO M1200 ¢26-0CT-83 15:2¢2
SUBROUTINES SECTION

005301
161001
052703
062700
006303
103355

006203
010301
012604
012603
000207

000001
000002

80%;
904 :

100%:

PAGE 39-2

DEC
S5UB
BIS
ADD
ASL
BCC

ASRKR
MOV
MOV
MOV
RTS

R1
(RO)Y,R1
#1,RY
22,R0O
R3

604

k3

R3,R1
(sP)+ R4
(S5PY+ ,R3
PC

N/

e WE me W+ Wy wa

we e we we e

FROM HIGH WORD

AND LOW WORDS

AND SET THE QUTPUT BIT

AND NEXT TAJLE ENTRY

READY FOR NEXT BIT

IF 12 BITS NOT DONE, GO BACK

GET THE PATTERN AGAIN
SET UP OUTPUT REGISTER
RESTORE R4

AND R3

SEQ 0091
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GLOBAL ARt A% MACRU M1200 26-0CT-83 15:22 PAGE 40

SEGQ 0092
GLOBAI SUBROUTINES SECTION

3?8§ 1 SUBROUTINF DECIN - SIGNED DECIMAL INPUT ROUTINE,
28]
3788 P e
189 i FUNCT1ONAL DESCRIPTION:
I79Q 1
LA b i THIS SOLICITS A SIGNED DECIMAL NUMBER FROM THE QPERATOR,
390 !
TT93 1 INPUTS:
3794 I
3795 1 PADD - THE ADDRESS OF THt PROMPT STRING FOR THE INPUT,
3790 i
LS B : THE OPERATOR IS PROMPTED FOR A NUMBER WHICH CAN BE WP TQO 10 DIGITY
3vag i LONG INCLUDING AN OPTIONAL + OR - SIGN AND DECIMAL POINT., THE
LR ) i STRING SHOULD BE IN *‘PRINT' FORMAT ( IE, . ASCIZ /dNSAINPUT VALUE/ 1,
IO i
Ta01 1+ IMPLICIT INPUTS,
180> 3
2803 1 NONE ,
3304 i
3805 1 OUTPUTS
3806 H
3807 i RLl - INTEGER PART OF OPERATOR INetIT
3308 ! R2 - DECIMAL PART OF OPERATOR INPUT
3809 ;
3810 i
3811 3 IMPLICIT QUTPUTIS:
3812 i
3813 ; ERROR MESSAGES ARE PRINTED IF¥ THE OPERATOR TYPES AN ILLEGAL CHARACTER,
X814 ; AN INTEGER PART OVER 3276/, OR A DECIMAL. PART WITH MORE THAN 3 DIGITS,
815 i
I816 . AN EXAMPLE STRING IS APPENUED TU THE INPUT PROMPT,
381 ;
%gig 1 SUBORDINATE ROUTINES USED:

H
38,0 : NONE .
3821 i
1820 i FUNCTIONAL SIDE FFFECTS:
382% i
3A04 : NONE ,
3805 i
igg? + CALLING SEQUENCE :
298¢ }
2828 ; EG, MOV oMADD,PADD 1 LOAD THE PROMPT MESSAGE ADDRESS
3829 ; JSR PC,DECIN
1830 :
3831 :
383D
3833 015204 DECIN:
3834 015204 012700 015556 MOy ONR 1, RO 1 CLEAR NUMBER AND STYRING LOQCATIUNS
383% 01%210 012701 000007 MOy 07 ,R] ) O WORDS FOR INTEGER AND DECIMAL
3836 015214 005020 10%; ClLR (RO Y 1 PARTS AND 10 BYTES FOR THE INPUT
1R3! 015216 005301 DEC R1 i STRING,
anﬂ 015220 001375 BNE 104 i
LR
3840 019202 PRINTF PADRD 1 PRINT THE PROMPY

015207 Q1%746  0Galau MOy PAN), L up)

015226 Q12746 Q00001 MUY 21, uPY



Ot AL

ARE AYS

MACRUO M1 00

GLOBAL. SUBROUTINES SECTION

X841

33842
X843
3844
1845
3846
3847
3848
3849
38350
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
X865
3866
3867
3868
3869
1870
1871
1872
3873

1874
875
Ial6
X877
ZA’R
1879
3880

015232
015234
015236
015247
015242
015244
015246
015250
015252
015254
015256
015260
015262
015262
015266

015272
015276
015300
015304
015306
015312

015314
015320
015324
015326
015334
015340
015342
015350

015352
015354
015356

015360
015362

015364
015370
015372
015376

015400
015400
015404
015410
015412
015414
015420

015422
015426

015430
015432

010600
104417
On2 706

1044423
000406
01556¢
000142
015575
172777
000000
000012

012700
012701

121027
001430
121027
001425
121027
001017

012701
105760
001003
112760
105760
001007
112760
000403

105710
001451
000402

005200
000751

121027
002403
121027
003411

012746
012746
010600
104417
062706
000671

021127
101017

0063511
011102

000004

015562
015556

000053
000055
000056
015560
000002

000060
000003

000060

000060
000071

015734
000001

000004

006314

000002

000003

«6 OCT 83 1520

20%:

30%;

40%:

50%:

604§

704

8Os

90§

PAGE 40 1

GMANID

MOV
MOy

CMPB
BEQ
CMPB
BEG
CMPB
BNE

MOV
1518
BNE.
MOVB
TST8
BNE
MOvB
BR

1ST8
BEQ
BR

INC
BR

CMPB
BLT
CMPB
BLE

PRINTF

BR

CHp
HHI

Al
MOy

CH

GETNUM, SNUM,A, -1,0,10,,NO

@SNUM, RO
ONR1 ,R1

(RO), &' »
604
(RO)Y,0' -
6014
(RO}, ',
504

ONR2,R1
2(RO)

403
9'0,2(R0)
3(RO)

601
2'0,3(RO)
60%

(RO)
110
704

RO
c04

(RO, 260
B8O
(RO)Y, 871
904

ODECINS

DECIN

(R1),03.:76,
1004

(R1)
(R1),Ry

- B WE S W Wr W A

MOV
TRAP

ADD

| GET THE NUMBER STRING
TRAP
BR
.WORD
. WORD
.WORD

10001$ :
POINT YO THE START
ASSUME INTEGER PART FIRST

IS 167 CHARACTER A + ?
IF YES, BRANCH

Is IT A - ?
IF YES, BRANCH
ISs IT A |, ?

IF NOT. BRANCH

START ON DECIMAL PART
FORCE TO 3 DIGITS

IE. REPLACE NULLS
WwITH ZERQOS

END Ot STRING ?
I[F YES, FINISH UP
ELSE GET NEXT DIGIT

SKIP OVER THE SIUGN OR POINT

IS CHARACTER A VALID NUMBER

IF TOO LOwW,
IF¥ NOT Y00 HIGH, BRANCH
PRINIT

~SK AGAIN

*ILLEGAL CHARACTER'
HOv
MOV
MOV
TRAP
ADD
AND ASK AGAIN

NUMBER TOO HIGH ¢
IV YES, BRANCH

ELSE MULTIPLY BY 10

5P ,RO
CHPNTF
04 ,5p

CSGMAN
100014
SNUM
T$CODE
GETNU”
TSLLOL IM
TSHILIM

GEQ 00493

QDECING, -(SP)

Ql. \‘.‘)P}
5P, RO
CIPNTF
24, 5P



GLOBAL. AREAS

MACRQO M1.200

GLOBAL SUBROUTINES SECTION

3881
3882
X883
1a84
X885
2886
X887
X838
X889
X890
Y33
3892

3893
3894
3895
3896
3897
3898
3899

3900
3901
3902
3503
3904
3905
3906
3907
3308
3909
3910
3311
391
1913
3914
3915
3916
3917
3918
3919
3920
3921

015434
015436
015440

015442
015444
015450
015452

015454

015456
015456
015462
015466
015470
015472
015476

015500
015504
015510
015514
015516
V15516
015522
015526
015530
015532
015536

015540
015546
015550
015552

015554

015556
015560
015562

015575
015615
015653
015734

006311
006311
060211

112002
162702
060211
100401

000714

012746
012746
010600
104417
062706
000642

013701
013702
020227
103411

012746
012746
010600
104417
062706
000622

123727
001002
005401
005402

000207

000000
000000
055

050
045
045
045

000060

015615
000001

000004

015556
015560
001750

015653
000001

000004

015562

061

10%
116
116
116

26-0CT .83 15:2¢

000055

062

107
045
045
045

1003

1104

1204%;

130%:

NR1l:
NRZ:
SNUM .

GE TNUM :
DECINL:
DECINZ:
DECINZ:

PAGE 40-2

ASL.
ASL
ADD

MOvB
suB
RDD
BMI

BR
PRINTF

BR

MOV
MOV
CHP
ELO
PRINTF

BR

CMPB
BNE
NEG
NEG

RTS
NLIST

. WORD
.WORD
LASCIZ

ASCI2Z
LASCI2
ASCIZ
LASCTZ

ALIST
JEVEN

Bl

(R1)
{R1)
R2,(R1)

{RO): ,R?
260, ,Re
R2,(R1)
100

20%
HDECINL

DECIN

NR1,R1
NRZ2,R2
R2, 01000,
1204
QDECINZ

DECIN

SNUM &' -
130%

R1

Re

PC
BEX
0

G
/-12345 . 678/

/(EG, 12345.,678)/

- e W -, we

2 W we we

READY FOR NEXT CHARACTER

SAVE THE CHARACTER
CONVERT TO NUMBER

AND ADD TO ACCUMULATOR

IF OVERFLOW, REPOKT ERROR

AND GET NEXT CHARACTER
PRINT ‘NUMBER TOO BIG'

AND GET ANOTHER

SET UP QUTPUT REGISTERS
DECIMAL PART TOO BIG

IF NOT, BRANCH

PRINT 'ONLY 3 DIGITS ALLOWED’

WAS STRING NEGATIVE

IF NOf, BRANCH

ELSE NEGAYTE THE QUTPUT

AND RETURN

STORE FOR INTEGER PART
STORE FOR DECIMAL PART
STORE FOR INPUT STRING

i PROMPT FOR INPUT

/SNSAMUST BE LESS THAN 20768wN/

/MNSAONL Y 3 DIGITS MAY FOLLOW THE DECIMAL POINTHN.-
/uNATL I LEGAL. CHARACTERSN/

BE X

SEQ 0094

eDECINY, -(5P)
a1, -(5P)

QDECTING, -(SP)
21, -(SP)



L OBAL.

ARF AS

MACRO M1000

GLOBAL SUBROUTINES SECTION

3922
3904
3925
3926
3927
3928
3929
3930
1931
393>
3933
3934
1935
31926
3937
1918
2939
3940
%941
3942
3943
3944
3945
3946
3947
3948
3949
3950
3951
3952
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
X974
3975
3976

015764
015764
015766

015770
015772
015774
015776
016000
016002
016004
016004
016010
016014

010146
010246

005701
002402
005702
002012
005401
005402

012746
012746
010600

01610¢
000001

26-0CT-83 15:22 PAGE 41

F &

; SUBROUTINE DECOUT - SIGNED DECIMAL OQUTPUT ROUTINE

+

INPUTS;
Ri

B we We BE wé Bs Br Vs 84 98 Ss @ @ Be =

OUTPUTS:

EG., 1OV
MOV
JSR

Be BE BE M B B WY B B WA Wt W Pe me B4 B Be W B B WE WE 6 W B

DECOUT : ;
MOV
MOV

TST
BLT
ST
BGE
10%: NEG
NEG

PRINTF

FUNCTIONAL DESCRIPTION:
ROUTINE TO PRINT A SIGNED DECIMAL

THE NUMBER IS PRINTED AS FOLLOWS
( NO SIGN IS PRINTED FOR POSITIVE
IF THE DECIMAL PART (R2) IS ZERO,
IS PRINTED AS -12345

IMPLICIT QUTPUTS:
NONE .

SUBORDINATE ROUTINES USED:
NONE ,

FUNCTIONAL SIDE EFFECTS:
NONE ,

CALLING SEQUENCE:

4-10, ,R1
O‘IQRE_)
PC,DECQUT

2DECOL

- INTEGER PART OF NUMBER TO BE
R2 - DECIMAL. PART OF NUMBER TO BE

IMPLICIT INPUTS:
NONE .

-

s

NUMBER.,

PRINTED
PRINTED

-12345,
NUMBERS
THE NUMB

PRINT -1

SAVE R1
SAVE Re

RL > 0 ?
I+ NOT,
R POSIT
IF YES,

ELSE MAKE POLTTIVE

AND PRIN

678
)
ER

0.001

BRANCH
IVE ?
BRANCH

T

MOV
MOy
MOy

SEQ 0095

¢OECOL, - sP)

<1, (sP)
SP RV



e

GLOBAL  ARFAS MACRO M1200 26-0CT-83 15:22 PAGE 411

SEQ 0096
GLOBAL SUBROUTINES SECTION

016016 104417 TRAP C$PNTF

- 016020 062706 0Q0004 ADD #44 ,SP

3Q7

2978 016024 208 PRINTF  @DEC02,R1 1 PRINT THE INTEGER PART
016024 010146 MoV R1,-(SP)
016026 012746 016106 MOV #DECO2, -(SP)
016032 012746 000002 MOV @2, -(SP)
016036 010600 MoV SP,RO
016040 104417 TRAP C$PNTF
016042 062706 000006 ADD #6,SP

3979 016046 005702 16T R2 ; DECIMAL PART = O 7

3980 016050 001411 BEQ DECEX i IF YES BRANCH

3981 216052 PRINTF  ¢DECO3,R2 i ELSE, PRINT DECIMAL PART
016052 010246 MOV R2, -(5P)
016054 012746 016112 MOV #DECO3, -(SP)
016060 012746 000002 MOV 82, -(SP)
016064 010600 MOV SP,RO
016066 104417 TRAP C$PNTF
016070 062706 000006 ADD #6,SP

3982 016074 012602 DECEX: MOV (SPY+,R2 ; RESTORE R2

%983 016076 012601 MOV (SP)+,R1 i AND R1

ggag 016100 000207 RTS PC : AND RETURN

98

3386 NLIST BEX

3987 016102 045 101 055 DECO1: LASCIZ /#A-/

3988 016106 045 104 065 DECO2: .ASCIZ /%D5/

3989 Q16112 045 101 056 DECQ3: .ASCIZ /#A,.%Z3/

3990 LLIST  BEX

2991 .EVEN

399¢



GL OBAL

GLOBAL

31994
20995
1396
2997
3998
3999
4000
4001
40072
4001
4004
4005
4006
4007
3008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4521
4022
4023
4024
4025
4026
4027
4028
4029

4030
4031
4032

4033
4034
4035
4036
1037
403%8
4039
4040
4041

ARE AS

MACRO M1.200

SUBROUTINES SECTION

016122
016124
0l6124
016130
016134
016140
016144
016146
016152
016156
016162
016162
016166
016170
016174
016176
016202
016204
016210
0le216
016224
016232
0le232

010146

012746
012746
Cl2746
012746
104427
062706
005037
010177

012700
104436
005737
000241
004737
001415
013701
012737
012737
012737

104460

000340
017266
000004
000003

000010
004060
165542
000004
004060
012146
003722
000003

016242
007634

007176
007202
007204

€le

26-0CT-83 15:22 PAGE 42

AR R A AR R R R R A R R R R R RS AR R NN R R I IR N N N

i SUBROUTINE WRITE - WRITE ROUTINE FOR OTHER MODULE ADDRESS

--------------------------------------------------------------

FUNCTIONAL DESCRIPTION:
SUBROUTINE FOR LOADING THE DATA REGISTER OF A DIGITAL OUTPYT
Rgoyb$ﬁen- T4 THE HARWARE P TABLE.
iR RLBRUTIAE A0 006k B SECECIOLDE 9T AL,
AN ERROR,
INPUTS:
THE CONTENTS OF R1 WILL BE USED TO LOAD THE DATA REGISTER
IMPLICIT INPUTS:
ERRNBR - CONTAINS THE ERROR NUMBER
QUTPUTS:
ERROR MESSAGES IF OUTPUT ADDRESS IS NOT AVAILABLE (NXM),
SUBORDINATE ROUTINES USED:
DRS ERROR MACRO
CALLING SEQUENCE :

CALL WRITE OR JSR PC,WRITE

W WE B WP Be B W de e WA B B B WE B4 B PP W @F Ve we S S¢ B P4 W4 P W we =2

WRITE:: MOV R)., -(SP) 1 SAVE R1

SETVEC #4,8NXM,aPRIO/  ;SET UP VECTOR .
ov
MOV
MOV
MOV
TRAP
ADD

CLR NXMFLG 1CLEAR NXM FLAG

MOV R1,@0THDAT :LOAD DIGITAL QUTPUT REGISTER

CLRVEC 4 JVECTOR 4 TO NORMAL STATE "
oV
TRAP

TST NXME! G 1WAS MODULE ADDRESS AVAILABLE

cL.C iCLEAR CARRY

CALL. INSERT {SKIP BRANCH IF *SFI' IS SET

BEQ 104 {BRANCH IF YES

MOV OTHMOD,R1 1SET UP DATA FOR ERROR REPORT

MOV 23 ,ERRTIP 'SET UP FOR 50FT ERROR

MOV OWRERM,ERRMSG  ;L.OAD ERROR MESSAGES

MOV #EERA, ERRBLK 11 0AD ERRUR MESSAGES ROUTINE

ERROR tERRUR HANDLER i
RAP

THE QUTPUT MODULE IS SPECIFIED FOR THE LOOPBACK TESTS

SEQ 0097

#pRIO?v '(
SNXM, -(SP
&4, -(SP)
&3, - (SP)
C$SVEC
#10,5P

SP)
)

@4 RO
CSCVEC

C$ERRUR



[-1¢3

GLOBAL  ARE AYS MACRO M1200 26-0CT-83 15:22 PAGE 421

SEQ 0098

GLOBAL SUBROUTINES SECTION

4042 016234 000261 S5EC 1SET CARRY FOR MARK THE ERROR

4043 016236 012601 108 MOV {SPJ+,R1 tRESTORE R1

4044 016240 Q00207 RETURN i AND RETURN

aQ45

40406 LNLIST BEX

404~ Qle24.2 122 105 107 WRERM: ,ASCIZ /REGISTER ADDRESSING ERROR FOR QOTHER MODULE ADDRESS/

4048 JLIST BEX

4049 +EVEN

4050
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MISCECUANEQUS SECTIONS  MACRO M1200  26-0CT-83 15:20 PAGE 49.3
SEG 90112
REPORT CODING SECTION
4528 017672 012703 000022 10%: My #18.,,R3 1 WAIT AFTER 18 LINES
459
4530 017676 <08 PRINTF &#TNUM,R1 i PRINT TEST NUMBER
017676 010146 MOV R1,-(SP)
Q17700 012746 020650 MOV #TNUM, - (SP)
017704 012746 000002 MOV #2,-(5P)
017710 010600 MOV SP,RO
017712 104417 TRAP C$PNIF
017714 062706 000006 ADD #6,5P
4531 017720 PRINTF  (R2) i AND TITLE
017720 011246 MOV (R2),-(SP)
Ql7/a2 0l2746 000001 MOV 21, -(SP)
017726 010600 MOV SP,RO
017730 104417 TRAP CS$PNTF
017732 062706 000004 ADD &4, 5P
4512 017736 062702 000002 ADD &2 ,Re i GET ADDRESS OF NEXT TITLE
4533 017742 005201 INC R1 3 AND NEXT TEST NUMBER
4534 017744 020127 Q00031 CMpP R1,4ONTESTS i ALL PRINTED ?
4535 017750 003015 BGT 304 i IF YES, EXIT
4536 017752 005303 DEC R3 i 18 LINES OUTPUT ?
4537 017754 001350 BNE 20$ i IF NOT, BRANCH
4538 017756 GMANID ROY,RFLG,A,377,0,1,YES ; ELSE WALIT FOR OPERATOR TO READ
017756 104443 TRAP C$GMAN
017760 000406 BR 10001
017762 020462 .WORD RFLG
017764 000152 WORD T$CODE
017766 020612 .WORD RDY
QL7770 000377 .WORD 31t
017772 000000 .WORD TSLOLIM
017774 Q00001 HORD TS$HILIM
017776 10001%:
4539 017776 004737 Q11542 JSR PC,CRLF i PRINT A LINE FEED
22:0 020002 000733 BR 104 ; AND THEN CONTINUE
1
323% 020004 000137 020444 308 : JHP PRE X p ExIY
4544 020010 005037 020450 CON: CLR STELG i ASSUME OIAGNOSTIC IS NOT STARTED
4545 020014 005037 020452 CLR GPHL G i FLAG NO GPHARDS YET EXECUTED
4546 02002C 005737 003774 157 GPADD i ARE ANY PARAMETER ADDRESSES SET UP 7
4547 020024 001402 BEQ 10% i IF NOT, BRANCH
:g:g 020026 005237 020450 INC STHFLG t ELSE FLAG DIAGNOSTIC IS STARTED
4550 020032 005737 002017 10¢: 15T 1 $UNTT i ANY UNITS SET UP 72
4551 020036 001404 BEQ 208 t IF NOT, BRANCH
4552 020040 023727 002012 000020 CHMPp L $UNIT , 216, i TOO MANY UNITS SET UP 72
4553 020046 003403 BLE 0% i IF NOT, BRANCH
222; 020050 012737 000020 002012 20%: MOV 16,1 SUNIT i SET UP 16 UNITS
4556 020056 013746 002074 30 : MOV LSLUN, - (SP) 3 SAVE THE UNIT NUMBER BEING TESTED
2257 020062 005037 002074 C'R L $LUN b STARY WITH UNIT ©
58
559 020066 013701 Q03774 MOV GPADD,R1 i GET FIRST PARAM, ADDRESS
45h0 020072 005711 141 (R1) i ANYTHING IN [T
4541 020074 001002 BNt a0s ¢ IF YES, BRANCH
456% 020076 012737 1/1000 012514 MOV 2171000, 5TADD t st STARY FOR BIRST 1AV IOV ADDR,
06
4564 020104 013701 002074 40% MUy L3LUN, KL t FORM OFFSET FOR UNIT TAR' B



LLOBRAL ARLE AY

MACRO M1.00

GLOBAL. SUBROUTINES SECTICN

4101 0164352

410 01€440
016440

4103 016442

4104 016444

4105 016446

4100

4107

4108 016450

4109

4310

411l

012737

104460
000261
012601
Q00207

lee

007634

007204

107

J6-0CT 83 15:2°

104,

REERM:

PAGE 43.1

MOV
ERROR

SEC
MOV
RETURN

NLIST
JASCIZ
JLIST
EVEN

J&

#EERA,ERRBLK tLOAD ERROR MESSAGES ROUTINE
1ERROR HANDLER
TRAP C$ERROR
1SET CARRY FOR MARK THE ERROR
(SP)+,R1 tRESTORE. R1

1AND RETURN

BEX

/REGISTER ADDRESSING ERROR FOR OTHER MUDULE ADDRESS/
BEX

SEQ 0100



GL OBAL

GLOBAL

ARE Ay

MACRO M1.200 26-0CT-83 15:22 PAGE 44

SUBROUTINES SECTICN

016554
16540
016544
016546
016550
016552
016554
016556
016560
0l6564
016570

016572
016574

013746
013700
006316
005500
006200
005516
061600
005600
012637
010037
000207/

135753
024674

016577
016574

01657
016574

INPUTS:
NONE .

QUTPUTS ;

NONE .

NONE ,

mr Wr B4 e me B. Wk Sw WE WE WA WE 44 sy We me ha Yu Ei Br B4 Ws @s @s dr mr e B B BF B B wa

RANDQM: 1 MOV
MOV
ASL
ADC
ASR
ADC
ADD
58C
HOV
MOV
RF TURN

H7 G L WUR(D
RO:: . WURD

CAl.L RANDDOM OR

<3

TMPLICIT INPUIS:
RA AND RB

RB - CONTAINS THE RANDOM PATTERN
RA - CONTAINS A SECOND RANDOM PATTERN

IMPLICIT OUTPUTS:

SUBORDINATE ROUTINFS USED:

CALLING SEQUENCE :

RA, (sP)
RB,RQO
Jsp

RO

RO

aspP
ass , RO
RO
(5P ) ,RA
RO, RB

186753
24674

JSR PC,RANDOM

;PUSH RA TO STACK

I N N N N N N N NN NN NN NN NN NI A I I I N I BTN O NN O Y A B LI I

SUBROUTINE - RANDOM

THIS ROUTINE GENERATES A RANDOM PATTERN, THE PATIERN IS
STORED 1IN LOCATION RB,

yGET THE LAST RANDOM PATTERN
1SIFT SP (=RA) LEFT

s IF CARRY 1S SET ADD YO RO ( :RB)D
i THEN SHIFY THE RESULT RITH

i IF CARRY IS SET ADD TO SP (=RA)
{ADD SP (=RA) AND RO ( =RB)
:SUBTRACT CARRY [F SEY FROM RB

it OAD NEW VALUE INTO LOCATION RA
;LOAD LOCATION RB WITH NEW PAT,

:S5TART PATIERN FOR RB
1 S TORAGE FOR RANDUOM PATTERN

SEG 0101



LGLOBAL
GLOBAL

4163
't} l il
d1le%
dlee
die!
1168
4169
4170
4171
417>
4173
4174
4.1’y
4176
q177
4178
4179
4180
4181
418>
41832
4184
4135
4186
aiyy
4188
418
4190
4191
4192
4195
4449
419%
alus
4197
4194
4199
4200
G201
42072
4203
4204

4205
4:.06
4207
4208
409
410
4211
4212
4213
4214
401h
4014
Al
4218

ARE NS

MACRO M1.200 26-0CT-83 15:22

SUBROUTINES SECTION

16576
016602
016604
016604
016606
016610
016616
016622
016626
0165%0
Q16632
016640
01664,
016640
016652
016660
Olbhnot
016674

105757
100002

104422
000421
042777
012701
004737
005301
001374
oL2777?
001 3%¢
ono 717
000 /6
012737
0Lx’37
040 /%7
122737

177560

000100
000012
011506

000100
CO0100
000001
17756,

0CO 00
000131

165062

165040
165030
017000
004064

COA0nd
004064

#
.
»
.
[}
L]
L]
L}
»
.
1
.
L}
.
.
*
L]
L]
L}
L]
.
1]
L]
.
[}
.
*
-
[
L]
[
»
"
L}
[ ]
[ ]
[
"
*
.
[
[
r
]
L]
"
.
»
L}
L]
L

104
a0%:
50%:

2043

PAGE 45

1 8

SUBROUTINE - FLASH

. FUNCTIONAL DESCRIPTION:

THIS SUBROUTINE FLASHMES THE SELECTED MODULE
LED ON AND OFF WHILE READING THE CONSOLE KEYBOARD INPUT,
THE EXPECTED INPUTS ARE ‘Y' OR 'N' OTHER INPUTS
(EXEPT THE CNTL C) WILL CAUSE A PROMY TO REPEAT
WITH THE CORRECT CHARACTER,

INPUTS:
CONSOULF
IMPLICIT INPUTS:

NONE ,

OUTPUTS :

FLSANS

NONE .

BREAK

KEYBOARD INPUT,

- CONTAINS THE KEYBOARD INPUT YES OR NO
FLSANS ZERQ = NO

FLSANS ONE

IMPLICIT OUTPUTS:

SJBORDINATE ROUTINES USED:

= YES

DRS MACRO (THIS MACRO LOOKS FOR CNTL ©)
PRINTF - DRS MACRO, THIS MACRO PRINTS A MESSAGES ON THE CONSQOLE

CALLING SEQUENCE ;

TALL FLASH OR JSR PC,FLASH

BPL.
BREAK

BR
BIC
MOV
CALL
NEC
BNE
BT
BNE
BLS
BR
MOV
MOV
H1C
CHMPY

LASH:: TSTB

TKY
10%

204

4100, aMud
10, JR1L
WIPHM

231

30

#1000, aMOD
FLAGH
4100, aHOD
404
#1,FLSANS
TKH , BRD
4200, BAL
Y ,BAD

:BRANCH 1F MNOTHING FOUND
tLOOK FOR 'CNTL C

-—

tSWITH MUDULE LED OF F
(SET UP WAIT COUNTER

(WAIT FOR 25 M5

1ARE 250 MS OVER

:BKANCH TF NO

;1S THF MODULE LED SWITCHED ON
{BRANCH IF YFS

sOTHERWISE SWLTCH IT ON

i AND BRANCH TO WALT LOQP

JGAVE CYES ANSWER

sGET CHARACTER

JOLSCARD PARLTY BT

{WAS THE TYPED CHARACTER A Y

HE N R NN N E RN I SR N R I IR IR I I SRR R 2 O R O R R BE IR O N

..‘
[

FEY F N

------

TRAP

C3$BRI

SEQ 0102



GLOBAL

GLOBAL

4219
43230
42221
4222
402:
422
4225
226
4007
4228

4229
4230
4231
42352
4233
4234
4235
4236
4237
42138
4239
4240
4241
42402
4243
A244

ARt AS

016702
016704
016712
016714
016720
016726
016730
016736
016740
016746
016746
015752
016756
016760
01672
016766
016770
016776

017000

017902

Mé&3

MACRU M1200 26-0CT-83 15:22 PAGE 45-1
SUBROUTINES SECTION

001432
122737
001426
005037
122737
001420
122737
001414
013737

012746
012746
J10600
104417
062706
000703
01375/
000207

177560
177562
177566

000000

045

000131

017000
000116

000116
177562
01700¢
000001
000004
177562

004064

004064
004064
1775606

177566

045

BEQ 50%
CHMPB #'y,BAD
BEQ 504
CLR FLSANS
CMPB 4'N,BAD
BEQ 50¢
CHPB &' N,BAD
Bt.Q 50%
MOV TKB, TPB
PRINTF #PROMT
BR FLASH
50%: MOV KB, TPB
RETURN
;+ CONSOLE EQUATES
TKS = 177560
TKB = 177562
PB *» 177566
FLSANS: LWORD 0
LNLIST BEX
PROMYT: ASCIZ
LIST BEX

+EVEN

/MNSAUNAUTHORLIZED CHARACTER, TYPE ONLY

1BRANCH IF YES

tWAS IT A LOWESCASE
1BRANCH IF YES

; SAVE ' NO' ANSUWER
tWAS THE TYPED CHARACTER A 'N' 7
{BRANCH IF YES

iWAS IT A LOWERCASE 'N' 2
{BRANCH IF YES

{FCHO THE CHARACTER

i IF NO PRINT A PROMT

lTl ?

MOV
MOV
HOvV
TRAP

ADD
: AND GO BACK

;ECHO THE CHARACTER

(KEYBOARD STATUS REGIGTER
(KEYBOARD DATA REGISTER
{PRINTER DATA BUFFER

1 SAVE LOCATION FOR KEYBOARD BUFFER

‘Yl OR aNn

SEQ 0103

#PROMT, -(SP)
81, -(5P)
SP,RO

CSPNTF



GLOBAL
GLOBAL

4246
4247
4248
4.249
4250
4251
4252
4253
454
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
42170
4271
a272
4273
42174
4275
4276
a7
4278
4279
4280
1281
4282
4283
4284
4285
4286
4287
4288

4289
4290
4291
4292
4293
4294
4295
4296

ARE AS

017066
017066
017072
017076
017100
017100
017102
017110
017116
017124
017126
017134
017126
017144
017144
017150
017154
017156
017160

N

MACRO M1200 26-DCY-83 15:22 PAGE 46
SUBROUTINES SECTICON

005,037
105737
100032

104422
013737
042737
022737
001004
012737
000413
013737

012746
012746
010600
104417
062706

olvi7e
177560

177562
000200
000015
000001
177562
017174
000001

000004

004064
004064
004064
017172

177566

HEAEE RN EENEENEEREEEERENEXESEENEEEEENEEEES RN SN NI I NI NN SRR S N N

“w Wy we B BE WE W WP We W Wy We Ws We e wa W4 Bé Bé Wi WS WS WE B3 Fr 9 We med v BF S8 WA W w2 S wr

HEE I

CALRET:;

205

SUBROUTINE CALRET - CONSOLE READ ROUTINE

LR K K 3R I I A S IR R K R I K LR IR K R O K K KR I NI AR N IE I AR K O S IR B IR N R O AR

FUNCTIONAL DESCRIPTION:

THIS SUBROUTINE READS THE CONSOLE KEYBOARD WITMHOUT STOPPING

THE PROGRAM SEQUENCING. THE READING WILL BE DONE WHEN YOU

CALL THIS SOUBROUTINE BUT NOT UNDER INTERRUPT.

CALRET AFFECTS THE CARRY BIT, IF THF OPERATOR TYPED A CARRIGE
REZTURN, THE CARRY BIT WILL BE SET. IF THE OPERATUR TYPED

ANY OTHER CHARACTERS OR NO CHARACTER, THE CARRY BIT WILL BE CLEARRED.
THE ROUTINE WILL ALSO TAKE CARE OF THE ‘CNTL C*,

INPUTS

CONSOLE KEYBOARD BUFFER AND STATUS

IMPLICIT INPUTS:

NONE

OQUTPUTS:;

IF READ CHARACTER WAS A CARRIGE RETURN, THE CARRY BIT IS SET,
IF READ CHARACTER WAS ANY OTHER CHARACTERS OR NO CHARACTER
WAS TYPeD, THE CARRY BIT WILL BE CLEARED,

IF READ CHARACTER WAS A CNTL C, THE SUPERVISOR WILL HANDLE IT,

SUBORDINATE ROUTINES USED:

BREAIKC - DRS MACRO ; THIS MACRO TAKES CARE OF CNTL C

CALLLING SEQUENCE:

CALL. CALRETY QR JSR PC,CALREY

LR R K 2K 2 3 2R B B BEE BRI B0 BE NE BN 3R K NE BE N B N NN I NE R SR EE K B N K S R X X I 2 2N R B BN B R RE S NN Y B K SR R NN R

CLR CARRFL : TEMPORY STORE FOR CARRY BIT

15T 1«5 : TEST THE KEYBOARD STATUS RE(,

BPL. 104 {BRANCH IF NOTHING WAS TYPED

BREAI tWAS THE TYPED CHAR, A 'CNTL C'
TRAP CsBRIK

MO/ T, BAD {GET OPERATOR INPUT

BIC 4#200,BAD {tCLEAR KEYBDARD BUIFER PARLTY BIT

CMP #15,BAD +WAS THE TYPED CHARACTER A RETURMN ?

BNE 0% +BRANCH IF NO

MOV #1,CARRFL, :SET CARRY FLAG

BR 103 { AND BRANCH

HOV 1K, TP8 ;ECHO THE CHARACTER

PRINTF #RETME1L sPRINT THAT ONLY CARRIGE RETURN WILL
HMQV
MOV w1, (=P
MOy S0 RO
TRAP CSPNTF
ADRD #a 5P

SEQ 0104

SRETME L, -(9P)



GLOBAL
GLOBAL

297
4,93
3,099
4300
4301
430
4203
4304
4 505
508
JRO7
41508
4109
4510
4311
4axLp
4313

ARF AS

0i7le4d
017170

o171’

017174

MACRQO ML00  26-0CT .83 15:20 PAGE 461
SUBROUTINES StCTION

0062127
000207

oL217¢

116

104 ASR CARRFL
RETURN

1 CONSOLE EQUATES
TKS = 177560
TKB » 177562
TPB « 177566

CARRFL: .WORD 0

045 RETMEl: ,ASCIZ /s<NeATYPE CNTL € TO ABORT QR RETURN TQ GO TQ THE NEXT STER/

LNLIST  BEX
LIST BE X
+EVEN

100 SOMETHING
AFFECT THE CARRY

iKEYBOARD STATUS REGISTER
1KEYBOARD DATA REGISTER
1tPRINTER DATA BUWFFER

1 SAVE LOCATION FOR CARRY BIT

5€Q 0105



LL OHAL

LLCBAL
4515

ARE NS

MACRD M1.00

SUBROUTINES SECTIUN

017266
017266
017266
ulvre/

17274
017274

Q17276
017276
017276
017304
017304
017304

01730k
017306
017306
017%14
017114
Q17314

012737

000002

012737

000002

012737

QQCO0Q2

000001

000001

000001

004060

004150

004152

E:(J

Jb-0CT-83 15120 PAGE 47

JERE Gt A0 0 000000 Rbbbbbbnes

i INTERRUPT SERVICE ROUTINES
LYY Y Y Y Y YY YR YV PYTYYY

1 INTERRUPT SERVICE ROUTINE NXM - NON EXISTANT MEMORY TRAP,

[ ]

THIS ROUTINE SETS A FLAG NXMFLG TQ 1, IT 1S EXECUTED WHEN A NON
%éégTAgT MEMORY TRAP OCCURS IF VECTOR 4 HAS BEEN LOADED WITH THE
DORESS NXM,

NXMFLG SHOWLD BE CLEARED IMMEDIATELY BEFORE EXECUTING CODE WHICH MAr
ADDRESS NON EXISTANT MEMORY,

BGNSRY  NXM
NXM:
MOV 81 ,NXMFLG i FLAG NXM TRAP
ENDSRY
[.10016:
RTI
L A N N N N 2 T O B B R B NN N N A R R R A R N A N L
1 INTERRUPT SERVICE ROUTINE - INTSR
IRAANEEENEAENESRE RN AR R R R R R R A R RN
1 THIS ROUTINE SETS A FLAG (INTFLA) TO 1, IT WILL BE EXECUTED
tWHEN AN DONE INTERRUPT HAS OCCURRED,
1
BGNSRY  INTSR
INTSR:
MOv 81, INTFLA i INTERRUPT FLAG
ENDSRY
L1001 7:
RYIL
.00!0000‘000005050.&otttcovbopotoo..0.;000;»tvr#oorrrro.oro.
1 INTERRUPT SERVICE ROUTINE INTHR,
L B N N R N e L I I R )
t THIS ROUTINE St T A FLAG CINTFLS)Y TO L, IT WILL HE EXECUTED
iWHEN AN ERROR INTERRUPT HAS QCCURRED,
l'.
BUNSRY  INTGR
INTSRO
MOV @1, INTFL y ERROR INTERRURT FLAG
ENDSRV
L 10020
RT1

SEQ

0106



DY

LLOBAL ARE AY MACRU MILOU 026 OCT-83 15:22 PAGE a7 1
SEQ 0107
GLOBAL SUBROUTINES SECTICN
A36E I R A A N N O N N N R N N N N N R AN RN
4 364 1 INTERRUPT SERVICE ROUTINE - CLINT
4 365 N N N N N N N NN NN A"
4360
3367 pere
43458 j THIS ROUTINE IS A DUMY SERVICE FOR THE LINE TIME CLOCK INTERRUPTS
32@2 1 IT WILL BE EXECUTED WHEN AN INTERRUPT AT VECTOR 100 IS OCCURED,
LINA 1---
4371
4372 017316 BGNSRY  CL INT
017316 CLINT::
4372 tNO ACTION IN THIS ROUTINE
4374 017316 ENDSRV
017316 L10021:
017316 000002 RTI

4375



L9
GLOBAL ARE AS MACRU M1200 26-0CT-83 15:22 PAGE 48
SEQ 0108

GLOBAL SUBROUTINES SECTICON

4377
PER:
4379
4380 017320 ENDMOD
a381
4382
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MISCELLANEQUS SECTIONS MACRO M1200 26 -0CT-83 15:22 PAGE 49

GLOBAL SUBROUTINES SECTION

4394
4395
4423
4424
4425
4426
4427
4428
4429
4430
443}
4432
4433
4434
3435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
AQ48
4449
4450
a4sy
4452
4453
4454
4455
4456
aas7
4458
4459
4460
4461
4462
4463
4464
4465
4466
4467
4468
4469
4470
4471
4477
A447%
4474
447%
4476
4477

017320

TJITLE MISCELLANEQUS SECTIONS
.SBYTL REPORY CODING SECTION

BGNMOD

PRINT ROUTINE

+e

FUNCTIONAL DESCRIPTION:

PRINTS QUT TESY TITLES, A CONFIGURATION TABLE OR A STATISTICS
TABLE ;gR THE UNITS UNDER TEST, WHICH TO PRINT IS DETERMINED By
USER INPUT.

THE CONFIGURATION TABLE SHOWS THE HARDWARE CHARACTERISTICS OF

THE UNIT UNDER TEST AND IF PRESENT, OF THE UNIT TO WHICH IV IS
CONNECTED FOR LOOPBACK TESTING. IF THE FIRST UNIT MODE ADDRESS
IS ZERO (IE. NO TESTS HAVE BEEN RUN AND NO HARDWARE PARAMETERS
HAVE BEEN SET WP) THE AUTOMATIC CONFIGURATION ROUTINE ' CONFIG’
IS CALLED TO ASCERTAIN THE HARDWARE CONFIGURATION.

THE STATISTICS TABLE DISPLAYS THE NUMBER OF ERRORS WHICH THE
DIAGNOSTIC HAS DETECTED FOR EACH UNIT, AND WHETHER THE UNIT HAS
BEEN DROPPED FROM TESTING.

INPUTS:

THE USER IS ASKED TO TYPE A CHARACTER INDICATING WHETHER TO
PRINT THE TESY TITLES, THE CONFIGURATION TABLE, THE STATISTICS
TABLE OR HOW TO REESTABLISH THE SYSTEM CONFIGURATION.

IMPLICIT INPUTS:

THE HARDWARE PARAMETER TABLE IS READ FOR THE CONFIGURATICON
PRINTOUT,

THE ERROR TABLE 'ECNT' IS USED F0OR THE STATISTICS PRINTOUT.
TEST TITLES ARE ASSUMED TU BE LABELLED WITH THE FORMAT TDHDONN,

WHERE NN IS THE TEST NUMBER, NTESTS Al THE START QF THE ROUTINE
MUST EQUAL THE NUMBER QF TESTS IN THE DIAGNOSTIC.

OUTPUTS:

EITHEFR A L IST OF TEST TITLES, A CONFIGURATION TABLE OR A
STATISTICS TABLE ARE OQUTPUT,

IF ANY UNIT HAS BEEN DROPPED OR DESELECTED USING THE “UNITS*
SWITCH, A MESSAGE “PLEASE TYPE ADD" MAY BE PRINTED.

IMPLICTT QUTPUTS:

NONE .

SUBORDINATE ROUTINES USED:

CONFIG - AUTOMATIC CONFIGURATION ROUTINL,

SEQ 0109



MISCELLANEQUS SECTIONS
REPORT CODING SECTION

4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4490
4491
3492
4493
4494
4495
4496 017320
017320
017320
017320
017322
017322
017324
017324
017330
017334
017336
017340
017344
017344
017346
017350
017350
017352
017354
017356
017360
017362
017364
017366
017270
017370
017376
017400
017406
017410
017416
017470
017426
017430

000031

4497
104450
4498
103412
4499
012746
012746
010600
104417
062706

000167
002770

104443
000406
020454
000152
020746
000377
000001
000004

023727
001457
023727
001515
023727
001574
023727
001002
000137

4500

4501

4502
4503
4504
4505
4506
4507
4508
4509
4510
as)1
4512 017434
017434
017440
017444

Gl2746
012746
010600

LY

MACRO M1200 26-0CT-83 15:22 PAGE 49-1

020654
000001

000004

020454
020454
020454
020454
020260

020713
00000}

000122
000124
000103
000123

We W MY W W we Wi Be e We B ms

. e

LT3

ASIK .

104

HEL:

CONPRI
CRLF

SEQ 0110

- CONFIGURATION PRINT ROUTINE,
- LINE FEED PRINT ROUTINE,

FUNCTIONAL SIDE EFFECTS:
IF NO HARDWARE PARAMETERS ARE SET UP,

CONFIGURATION ROUTINE IS CALLED TO GENERATE A HARDWARE P TABLE,
REGISTERS R1 TO R5 ARE CORRUPTED.

CALLING SEQUENCE:

INVOKED BY THE OPERATOR PRINT COMMAND,

NTESTS=25,

BGNRPT
MANUAL

BCOMPLETE 10¢

PRINTF

eXIT

GMANID

CMP
BEQ
cHP
BEQ
CHP
BrQ
CHP
BNE
JMP

PRINTF

#PRA

RPT

PR1,CHAR,A,377,1,4,YES;

CHAR, ¢#'R
RECON
CHAR, o' T
TITLE
CHAR, & C
CON
CHAR,&#'S
HEL

STAT

#PR2

THE AUTQOMATIC
i 25 TESTS FOT TITLE PRINTOUT
LS$SRPT: ;

¢ IS MANUAL INTERVATION ALLOWED 2
TRAP C$MANI

;1 IF YES, BRANCH (UAM NOT SET)
BCS 10

+ PRINT THAT UAM HAS TO BE SET
MOV OPRA, - (SP)
MOV #1,-(5P)
MOV SP,RO
TRAP C$PNTF
ADD 44,5pP

i EXIT PRINT ROUTINE
,WORD JS$IMP
JWORD t10022-2-.

PROMPT FOR A COMMAND
TRAP C3$GMAN
BR 10000
.MWORD CHAR
WORD T$CODE
WORD PR1
.WORD LY
WORD TSLOLIM
.WORD TSHILIM

10000%:

;: REESTABLISH SYSTEM CONFIG. ?

i IF YES, QUTPUT INFORMATION

; TEST LIST REQUESTED 7

+ IF YES, QUTPUT TITLES

+ CONFIGURATION REQUESTED ?

¢ IF YES, QUTPUT CONFIGURATION

t STATISTICS REQUESTED ?

i IF NOT, PRINT THE HELP MESSAGE

1 1F YES, QUTPUT STATISTICS

i OTHERWISE, PRINT THE HELP MESSALE
MOV HPRY, cunP
MOy +1, (sP)
MOV SPL,RO
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MISCEULANEQUS SECTIONS  MACRO M1200 26-0CT 83 15:22 PAGE 49-2

SEQ 0111
REPORT CODING SECTION

017446 104417 TRAP CSPNTF
017430 062706 000004 ADD 844, SP

4513 017454 PRINTF #PR2A ;
017454 012746 021100 MOV MPR2A, -(SP)
017460 012746 000001 MOV 71, -(SP)
017464 010600 MOV SP,RO
017466 104417 TRAP C$FENTF
017470 062706 000004 ADD &4, 5P

4514 017474 PRINTF @#PR2B :
017474 012746 021177 MOV #°R2B, (SP)
017500 012746 000001 MOV 81, -(SP)
017504 010600 MOV SP,RO
017506 104417 TRAP C¢PNTF ,
L7510 062706 000004 ADD b4, 5P

4515 017514 PRINTF aPR2C : .
017514 012746 021271 MOV aPR2C, -(SP)
017520 012746 000001 MOV al, -(5P)
017524 010€00 MOV SP,RO
017526 104417 TRAP CIPNTF
017530 062706 Q00004 ADD #4,SP

4516 017534 000671 B8R ASK i AND PROMPY FQR COMMAND AGAIN

4517

4518 017536 RECON: PRINTF #PR2D i PRINT HOW TO REESTABI.ISH
017536 012746 021332 MOV 4PR2D, -(SP)
Q17542 012746 000001 MOV a1, -(SP)
017546 010600 MOV SP, RO
017550 104417 TRAP C$PNTF
017552 062706 000004 ADD #4,SP

4519 017556 PRINTF &#PR2E + THE SYSTEM CONF IGURATION
017556 012746 02142° MOV 2PR2E, -(SP)
017562 012746 000001 MOV &1, -(SP)
017566 010600 MOV 5P, RO
017570 104417 TRAP C$PNTF
Q17572 062706 000004 ADD 4 ,GP

4520 017576 PRINIT  4PRoF o
017576 Q12746 021525 MOV DPR2F, -(SP)
017602 012746 Q00001 MOV &1, (sp)
017606 010600 MOV SP,RO
017610 104417 TRAP C$PNTF
Q17612 062706 000004 ADD 24,5P

4521 017616 PRINTF  oPR2G Poees
017616 012746 021621 MOV oPR2G, (SP)
017622 012746 Q00001 MOV 21, (5P
017626 010600 MOV SP L, RO
017630 104417 TRAP CSPNTF
017632 062706 000004 ADD o4, 5P

g§§§ 017636 000137 020444 JMP PRE X t AND EXIT

)

4524 017642 TITLE: PRINTF  oTY ¢ TEST ¢ IST HEADER
017642 Q12746 020546 MOV arr, (uP)
017646 012746 000001 HOV ai, M
(17652 010600 MOV SR, RO
0176%4 104417 TRAP CSONTF
017656 062706 000004 ADD a4, ne

4505 017662 012701 00000t MUY #1 R i START WITH TEST

A5°6 017066 012702 020464 MOV BTADS RO i START OF LIST OF TITLE ADDRESSES

a5e7
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SEQ 0112
REPORT CODING SECTION

4528 017672 012703 000022 10¢: MOV #18. ,R3 { WAIT AFTER 18 LINES

4529

4530 017676 0% PRINTF  #TNUM,R1 ; PRINT TEST NUMBER
017676 010146 MOV R1,-(SP)
017700 012746 020650 MOV #TNUM, -(SP}
017704 012746 000002 MOy 82, (SP)
017710 010600 MOV SP,RO
017712 104417 TRAP CS$PNIF
017714 062706 000006 ADD #6,5P

4531 Q17720 PRINTF (R2) i AND TITLE
017720 011246 MOV (R2), -(SP)
017722 Ol12746 C0O000) MOV 21, -(SP)
017726 010600 MOV SP,RO
017730 104417 TRAP CSPNTF
017732 062706 000004 ADD a4 ,SP

45352 Q17736 062702 000002 ADD a4l ,Re ; GET ADDRESS OF NEXT TITLE

4533 017742 005201 INC R1 ;: AND NEXT TEST NUMBER

4534 Q17744 020127 000031 CMP R1,4NTESTS i ALL PRINTED ?

4535 017750 003015 BGT 304 i IF YES, EXIT

4536 017752 005303 DEC R3 i 18 LINES QUTPUT ?

4537 017754 Q01350 BNE 208 ; IF NOT, BRANCH

4538 017756 GMANID RODY,RFLG,A,377,0,1,YES ; ELSE WAIT FOR QOPERATOR T0Q READ
017756 104443 TRAP C$GMAN
017760 0004006 BR 10001
017762 020462 . WORD RFLG
017764 000152 .WORD T$CODE
017766 020612 .WORD RDY
OL7770 000377 .WORD 317
017772 000000 .WORD TSLOLIM
017774 000001 WORD TSHILIM
017176 100015%:

4539 017776 004737 011542 JSR PC.CRLF ; PRINT A LINE FEED

3230 020002 000733 BR 104 ; AND THEN CONTINUE

241

:g:§ 02C004 000137 020444 30%: JMP PRE X i BExIT

4544 (020010 005037 020450 CON; CLR STFLG i ASSUME DIAGNOSTIC IS NOT STARTED

4545 020014 005037 020452 CLR GPYiLG i FLAG NO GPHARDS YET EXECUTED

4546 02002C 005737 003774 TGT GPADD t ARE ANY PARAMETER ADDRESSES SET UP 7

4547 020024 0QO0laQe BEQ 104  IF NOT, BRANCH

2232 020026 005237 020450 INC STFLG ; ELSE FLAG DIAGNOSTIC IS STARTED

A550 020032 005737 002012 10%: 5T L $SUNTT § ANY UNITS GET UP ?

4551 020036 (01404 BEQ S03 i If NOT, BRANCH

4552 020040 023727 002012 000020 CHp 1 $JNIT, 216, i TOO MANY UNITS SET UP 2

455% 020046 003403 8LF LTURY 1 IF NOT, BRANCH

2222 020050 012737 000020 002012 20%: MOv 1, LSUNITY i SET URP 16 UNITS

4556 020056 013746 002074 308 HOv LSLUN, (SP) 1 HAVE THE UNIT NUMBER BEING TESTED

4557 020062 005037 002074 C'R L 3LUN i START WITH UNIT ©

4558

4559 020064 013701 003774 MOy GPADD,R1 ; GET FIRST PARAM, ADDRESS

4560 020072 005711 151 (R1) i ANYTHING IN IT

4561 020074 001002 HNE 403 i IF TES, BRANCH

4562 020076 012737 111000 012514 MOV 61/1000,5TADD s FILWE START FOR FIRGT IAv TIh ADDR,

45673

4%64 020104 013701 Q02074 40%; MOy fS1UN,R1 i FORM QFESET FOR UNLT TAR &5



MISCELT ANE OUYS

SECTIONY

REPORT CODING SECTION

4565
4566
4567
4568

4569

4570
4571
4572
4573
4574
1575
4576
4577
4578
4579
4580
4581
4582
a583%
4584
4585
4586
4587

4588
4589
4590

4591
4592
4593

4594

459
4 S{‘Jﬂ
597

020110

2011e
020116
020120
020120
020124
020126

20132
020132
02C134

020140
20144
020146

020152
020156
020164
020166

020172

020176
020202
020204
020210
020212
020212
020,16
020222
020224
020226
020232

020234
020234
02v240
020244
020246
020250
020254

020260
020260
020264
020270
020272
0r0274
020300
020300
02GC 304
020310
or03le
02,0514

020320

006301
005761
001010

013700
104442
010061

103040
005237

Q05771
001002
Q04737

005237
023737
co27a7
012637

Q0437

oNsSI3?
001520
005737
001515

0r2lae
012746
010600
104417
062706
000504

012746
012746
010600
104417
062706
000137

012746
012746
010600
104417
062706

0l2la6
012746
010600
104417/
Q62706

0035001

MACRU M1200

QU377

002074
003774

020452
003774
012214

002074
002074

002074
012600
020450
020452

022234
000001

000004

022133
000001

000004
020444

021715
000001

000004
0220270
000001

0000C4

002012

50
954
608 ;

70%:

805%:

ASKADD:

STAT

J6 OCT-83 15:00

ASL
157
BNt
GPHARD

Y

PAGE 49-4

R1
GPADD(RL)
50%

L $LUN,GPADD(R1)

BNCOMPLETE ASKADD

INC
157
BNE
JSR
INC
CMP
BLY
MOV
JSR
TST
BEQ
TSt

REQ
PRINTF

BR
PRINTF

JMP

PRINTF

PRINTF

CLR

GPFLG
FPADDCRL)
603
PC,CONF IG
L$LULN
LSLUN,LSUNIT
404

(SPY« ,LSIUN
PC,CONPR]
STFLG

PRE X

GPFLG

PRE X

OPR?

PRY X
HPRE

PRE X

oPR3

#PR3IA

H1

- we ma e

- we we

- e W e

e W2 Wy wr e

w4

SEQ 01173

PARAMETER ADDRESS SET P 7
IF YES, BRANCH
ELSE, GET P TABLE ADDRESY,

MOV L.$1 UN,RO
TRAP C $GPHRD
, MOV RO,GPADD(R1)

IF DESELECTED, REGQUEGT OPERATOR ADD
BCC ASKADD

FLLAG THAT GPHARD HAS BEEN USED

MODE ADDRESS OF UNIT = 0 7

IF NOT, BRANCH

DO AUTO CONFIGURATION

NEXT UNIT

ALL DONE ?

If NOT, DO THE NEXT

RESTORE THE UNIY NUMBER

PRINT THE CONFIGURATION

WAS DIAGNOSTIC STARTED ?

IF NOT, ExIT

MHAVE WE USED ANY GPHARDS ?

IF NOT, EXIT

ELSE PRINT 'USE STA OR RES:
MOV 4PR7, -(SP)
MOV 21, (SP)
MOV SP,RO
TRAP CEPNF
ADD 04, 5P

AND £xT1

ASK OPERATOR TO ADD UNITS
MOV 2PR6, - SP)
MGV 21, (SP)
MOV SPLRO
TRAP CSPNIF
ADD e4,5P

AND ExIT

PRINT STATISTICS HEADER
MOV PR, (HP)
MOV g1, ¢ M
MOV 5P RO
TRAF CS$PNTH
ADD ¢, 5P
MOV APREA, | 5P)Y
MOV 21, L9P)
MOV SRR
TRAP CPNTE
ADD &, LR

START WITH FIRST UNIT
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MISUELLANEQUS SECTIONS  MACRO ML2U0  26-0CT-83 15:22 PAGE 49-5
SEQ 0114
REPORT CODING SECTION
4558 020322 020137 002012 204 CHP R1.,LSUNIT t ALL UNITS REPORTED ?
4599 020326 0014344 BtQ 60% : 1F YES, EXIT
4600 020330 uv10104 MOy R1,R4 : FORM OFFSET TO ERROR COUNT
4601 020332 006304 ASL R4 :
4608 Q20334 016405 003734 MOV ECNT(R4),R5 t GET UNIT'S ERROR COUNT
4603 020240 005705 TST RS ; IS IT NEGATIVE ?
4604 020342 100423 BMI 40% 3 IF YES, REPORT UNTESTED
4+05
4606 020344 012703 022334 MOy AN, R A § ASSUME UNIT IS NOT DROPPED
4607 020350 105761 004034 1518 DROPEDCR1) { CHECK I LT IS
4608 020354 001402 BEQ 308 i IF IT IS NOT, BRANCH
4609 020356 012703 022330 MOV OYES,R3 : OTHERWISE PRINT YES
4610 020362 308 PRINTF &#PR5,R1,R5,R3 ;s ELSE PRINT STATISTICS
020362 010346 MOV R3,-(5P)
Co0364 010546 MGV RS, -(SP)
020366 010146 MOV R1, -(5P)
020370 0l2746 022112 MOV #PRS, -(SP)
020374 0l2746 Q00004 MOV 24, -(5P)
020400 0106C0 MOV SP,RO
020402 1044107 TRAP CSPNTH
020404 062706 000012 ADD f#12,8pP
4611 020410 000411 BR 50 : AND LQOK FOR MDRE UNITS
4612
4613 020412 404%: PRINTF #PR4 R} 3 PRINT 'UNTESTED'
02G412 010146 MOV Ri, -(SP)
020414 Q12746 022061 MOV ®PR4, -(SP)
020420 012746 000002 MOV a2, -(SP)
020424 010600 MOV SP,RO
020426 104417 TRAP CSPNTF
020430 Q62706 000006 ADD #6,5P
4614
4615 020434 005201 50%: INC R1 i PREPARE FOR NEXT UNITY
3616 020436 000731 BR cO3 : IF NOT, REPORT THE NEXT
617
3218 020440 Q04737 Ql1%42 604 : JSR PC,CRLF + PRINT A LINE FEED
19
4620 020444 PREX: EXIT RPT
020444 ©QC0167 . WORD J$JMP
s 020446 001670 LWORD L100322-2-.,
621
4622 020450 0O000N0 STFLG: . WORD 0 t SET IF DTAGNOSTIC HAS BEEN STARTED
4623 020452 000C00 GPFL.G: .WORD O 1 SEY IF ANY GPHARDS ARE EXECUTED
4624 020454 110 040 040 CHAR: ASCIZ /H ! 3 STORE FOR QPERATOR INPUT
020457 040 040 000
46&5 020462 000000 RFL.G: .WORD 0 s FLAG FOR 'TYPE RETURN FOR MORE TITLES
4626
4650
4651 020464 TADS: TITLES s LIST QF TEST TITLE ADDRESSES
020464 0217116  WORD TSHOL
020466 21562 WORD TSHDR?
20470 030626 WORD TSHD3
Q20472 031760 WD TSHDA
020474 033204 L WuRD TGHDY
Q2047+ Q34524 .WORD TSHDG
0205%00 Ni%4.,°4 LWORD T4HOD S
Q20502 QI&E570 +WORD T9HDE
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SEQ 0115
REPORT CODING SECTION
020504 037616 .WORD TSHD9
Q020506 040676 . WORD TSHD1O
020510 041400 . WORD TSHMD11
020512 042572 .WORD TGHD12
020514 043450 . WORD TSHD13
020516 045612 .WORD TSHD14
020520 051006 . WORD TSHD15
020522 0%453%0 . WORD TSHD16
020524 057454 .WORD TSHD17?
02C526 061424 . WORD TSHD18
020530 062450 . WORD TSHD19
020532 063746 .WORD TSHD20
020534 067340 .WORD TSHD21
Q20536 071566 . WORD TSHDe22
020540 075120 .WORD TSHDZ 3
Q205%42 100100 . WORD TSHD24
020544 102236 .WORD TSHD25
4655
4556 NLIST BEX
4657
4558 020546 045 116 Q45 TT: JASCIT  /7+NeATEST TITLES, /
4659 020566 045 116 045 JASCIZ  /¥MNMA- - - cc o vmn oo %“N2/
4660
4661 020612 124 131 120 RDvY: JASCIZ  /TYPE "RETURN" FOR MORE TITLES/
4662
:663 020650 0345 104 063 TNUM: JASCIZ  7+D3X/
664
4605 020654 045 116 04% PRA: JASCIZ  /¥N#SATO USE THE PRINT COMMAND, PLEASE CLEAR THE "UAM" FLAG/
1666
4667 020746 124 131 120 PR1; LASCIZ  /TYPE T,R,C.S OR HELP/
4668
4669 020773 045 116 045 PR2: LASCIT  /#NsATHE FOLLOWING COMMANDS ARE ACCEPTED -/
4670 02104% 045 116 062 JASCIZ  /7eN2eAT - PRINT TEST TITLES/
4671 021100 045 116 045 PR2A: JASCIZ  /«N#AC - PRINT CONFIGURATION TABLE CURRENTL.Y USED BY DIAGNGSTIC/
4672 021177 Q45 116 045 PR2B: JAGCIZ  /7dNeSAR - PRINT HOH TO REESTABLISH THE SYSTEM CONFIGURATION/
36?3 021271 045 116 045 PR2C: LASCIZ  /+N¥AS - PRINT STATISTICS TABLEWN/
674
A675 02133D 045 116 045 PR2D: LASTIZ  /MNMATO REESTABLISH THE SYSTEM CONFIGURATTON, ANSWER THL/
4676 Q21400 045 116 045 PR2t: LASCIZ /«NeAHARDWARE QUESTION TYPING "0" AS THE MODE ADDRESS FOR 16 UNITS.
4677 021525 045 116 04% PROF - LASCTIZ  /dNsNSAEG, MODE REGISTER ADDRESS (O0Y O 72 Ouvnnvvivesestnst
4678 021621 045 116 045 PR2G: JASCIZ  /7eNSA i e iaaeaa. ’
4679 021710 045 il6 062 PR3 CASCTIT NeNPSAIDV/TAV-11 MODULE STATISTICS. \
4680 021757 04s 116 045 JASTIZ  /MNBA - s e e e e a i s e e
46&% 022022 045 116 062 PR3A; JASCTIZ Z7¥NOSAUNIT FRRORS DROPPEDYN/
4682
46483 02061 045 116 045 PRA: JAGSCTZ /«Ns[IZsA UNMTESTED NO/
4684
4A8%9 002112 045 114 045 PRS; LAGCIZ  /9NsSDASSS5uD IS 7T /
4686
4687 02714538 045 116 04% PRb: JALTIT  /8NSAUNIT DROPPED OR DESEVLECTED - PLEASE TYPE "ADD"/
4688 022215 040 101 116 CASCIZ? 7 AND THY AGATINY
46489
4690 00234 044 116 04y PR7: LASCTZ /¥NSAPLEASE TYPE “START" R "RESTARID" TO CONTINUE TESTING.wN
4691
4692 Q2023350 151 104 1% ity JAGCIS AYESS
4635 Q22334 116 117 000 NO: JRSCIZ  /NO/

4694
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MISCELLANFQUS SECTIONS  MACRO M1200 26-0CT-83 15%:22 PAGE 49-7

SEQ 0116
REPORT CODING SECTION
4695 JLIST BEX
4696 EVEN
4697
4698 022340 ENDRPT
022340 L10022:

022340 104425 TRAP C$RPT
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MISCELLANEOUS SECTIONS MACRO M1200 26-0CT-83 15:22 PAGE S0

SEQ 0117
PROTECTION TABLE

4700 LSBTTL  PROTECTION TABLE
4701
4702 Cos
4703 i THIS TABLE IS USED BY THE RUNTIME SERVICES
4704 ; TO PROTECT THE LOAD MEDIA.
4705 -
4706
4707 022342 BGNPROT

002342 L$PROT:
4708
4709 022342 000000 0 ;OFFSET INTO P-TABLE FOR MODE ADDRESS
4710 022344 1777177 -1 sOFFSET INTQ P-TABLE FOR MASSBUS ADDRESS
4?11 022346 1777917 -1 ;OFFSET INTO P-TABLE FOR DRIVE NUMBER
A712
1713 022350 ENDPROT

4714
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MISCELUANEOUS SECTIONS  MACRO M1200 26 -0CT-83 15:22 PAGE 51

_ SEQ 0118
INITIALLSE SECTION

4729 LSBTTL INITIALIZE SECTION

4730

471 po

473> it THE INITIALIZE SECTION CONTAINS THE CODING THAT 1S PERFORMED

4733 1 AT THE BEGINNING OF EACH PASS,

471‘36' "’

47135

4,36 022350 BONINIT
022350 L$INIT

AX7

471

4762 022350 START: READEF atF ,STARTY i IS THIS A NEW START 7
022350 012700 000040 MOV otF  GSTART ,RG
Q22354 104447 TRAP CSREFG

4763 022356 BNCOMPLETE RESTRT : I+ NOT, BRANCH
Ce235% 103126 B8CC RESTRT

464 022360 SETVEC #14,0106736,0340; ++4+ JUST FOR DEBUG PROGRAM ses
022360 012746 000340 HOV 0340, -(5P)
022%4 012746 106736 MOV 2106736, -(SP)
022370 012746 000014 MOV 014, (SP)
022374 012746 (00003 MOV 03, (SP)
022400 1044137 TRAP CsSvVEC
022402 062706 000010 ADD 010,.5P

4765 022406 QETVEC 0100, 4CLINT,0340; IGNORE FURTHER INTERRUPTS TO VECTOR 100
022406 012746 000340 MOV 0340, (SP)
022412 Q12746 017316 MOV CLINT, -(5P)
022416 012746 000100 MOV 0100, -(5P)
022422 012746 00CO003 MOV o3, -(SP)
022426 10443%7 TRAP CsSVFC
022430 062706 000010 ADD 210,8P

4766 022434 005737 Q02232 IS7 MANTAST t DOING MANF ACTURING TESTY 7

4767 Q22440 001024 BNE 104 i IV S, BRANCH

4768 022442 PRINTF  OWARN i PRINT "DISCUNNECT EXTERNAL EQUIPMENT'
022442 012746 023652 MOV OWARN, (SP)
022446 012746 Q00001 MOv &1, (SP)
022452 010600 MOV SP,RO
022454 104417 TRAP CIPNTF
022456 062/06 000004 ADD a4 5P

4769 022462 PRINTF  OWARN] i
022462 012746 (023756 MOV OWARNL, - (5P)
022466 012746 (QOOQ01 MOV A1, (5P)
022472 010600 MOV SP RO
022474 104417 TRAP CHPNTF
022476 062706 000004 ARD 24 ,4pP

4770 022502 004737 011570 JGR PC, WRD } WAIT $OR OPERATGR TO YYPE 'RETURN'

4/71 022506 004737 Q11%4. JSH PC,CRLE 1 PRINT A LINE FELD

AT712 022512 10%: BRESET 1 RESET THE SrySTEM
022512 104433 TRAR C3$RLuE!

:;;2 022514 (004737 Q24227 JoR PC,5FTCLK i SET UP CLOCK COWUNTER

4775 022520 005737 002012 157 LAUNIT ;] ANT UNTITYy CONF TOULRED 7

477H 022524 001404 Bt Q JOI i IF NOT, BRANCH

417 022526 02%7127 002012 000020 CHf? 1 SUNIT, #1606, p TOO HANY UNITS SET W 7

4778 022534 003%40°F Bt 1048 i LFONOT, BRANCH

:;;9 02eh36  Cle?87 000000 QQeQle 0% MOV el6. ,LIUNLT p B, SET UP 16 UNITH

[} 0

A781 022344 Q05037 023650 30%: CLR ACFLU ) CLEAR AUTO CONFIGURATIUN FLAG



MISCECLANE QUGS SECTIONS
INITTALIZE SECTION

4782
478%
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
q794
479%
4796
4797
4798
4799
4800
4801
4802

4803

4304
480%
4806
4807
4808
4809

4810

4811
4812
4813

4814

4815
4816
4817
4818
4819
4820
4821
4822
4825
4824

<2550
022556
022562
022566
022570
022572

022574
022600
022604
022606
022610
022612
022616
02262¢
022626
022630
022632

022634
022634
022640
022642
022642

022644
022650
022654

022656
022656
022662
022664
022664
022666
022672
022674
022674
022700
022704
022706
022710
022714
022714

022716
022722
022726
022730
022734
022740
022744

022746
022746
022752

012737
012700
012701
005020
005301
00137

0l2700C
012701
105020
005301
001375
012700
012701
012720
005301
001374
000404

012700
104447

103005

005037
Q05037
000536

012700
104447

103030
005737
001011

012746
012746
010600
104417
062706

104444

005037
005737
001511
005037
004737
004737
000502

012700
104447

C10

MACRD M1200 26-0CT-83 15:°0 PAGE %1 -1

5EQ 0119
171000 012514 MOV &171000,5TADD 1 START ADDRESS FDR SEARCH
004070 MOV oL.0PFL.G,RO } FLAG THAT LOOP CONFIGURATIUN 19 NOT CHECKED
000020 MOV 216, ,R1 y FOR POSSIBLE 16 UNITH
504 CLR {RQO): i CLEAR THE FLAG
DEC R1 i ALLL DONE ?
BNE 50% i IF NOT, DO THE NEXT
154 MOV #DROPED ,RO it GET UNIT DROPPED TABLE ADDERSS
Jo0020 MOV ¢i6, R} t THERE ARE 16 UNITS
554 CI.RB (RO i+ CLEAR ALL 16 DROPPED UNIT FLAGS
DEC Rl b
BNE 55¢ N
003734 MOV OECNT RO t GET ERROR COUNT FOR LT O
000020 MOV 016, ,R1 1 THERE AKE 16 WIT'S
100000 604 MOV €100000,(R0O)+ 1 INIT THE ERROR COUNT
DEC R1 1 ALL CLEARED ?
BNE 60% i IF NOT, CLEAR NEXT COUNT
8R STARES 1 EL3F, START TESTING WITH FIRST UUT
RESTRT: READEF OFEF ,RESTART 1 IS THIS A RESTART ?
000037 MOV otF RESTART ,RO
TRAP CSREFG
BNCOMPLETE NEWST 1 IF NOT, BRANCH
BCC NEWST
0040%4 STARES: CLR TSTFLG 1 SHOW NJ TESTS HAVE BEEN RUN THIS PASS
004056 CLR TSWFLG 1 OR FOR THIS UNITY
8R INIUUT i START TESTING WITH FIRST UUT
NEWST; READEF OFF NEW t IS THIS A NEW PASS ?
000035 MOV QEF NEW,RO
TRAP CSREF(G
BMCOMPLETE CONT ¢ IF NOT, QRANCH
BCC CONT
004054 st TSTFLG 1 WERE ANTY TESTY SFLECTED LASY TIME ?
BNE 10¢ t+ IF FS, BRANCMH
PRINTF ONTEST i IF NOT, TELL THE USER
024056 Moy ONTEST, - (SP)
Q00001 MOV @i, - (SP)
MOV 5P RO
TRAP CIPNTH
000004 ADD 04, 5P
DOCULN 1 AND RETURN TQ THE SUPERVISOR
TRAP C3DCLN
004054 10%: CLR TSTRLG ) INIT TEST FLAG AGAIN
023650 TST ACFL (; i JUST DONE A RUN OF AUTO CONFIGURATION ?
BEN INTUUT i IF NOT, TESY FIRST UNIT
023650 CLR ACHLG 1 ELYSE, FLAG THAT THE RUN 1S FINISHED
012600 JSR PC,CONPRI | PRINT ThE CONFIGURATION
011570 JYR PC . WRD Y v WALT FOR QPERATOR TO TYPE 'RETURN'
BR INTUUT 1 THEN TEST THE FIRST UNIT
CONT: READEF QEF ,CONTINUE 1 IS THIS A COUNTINUE 7
000036 MOy otk CONTINUE (RO

TRAP C3REFG
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SEQ 0120
INITIALIZE SECTION

4825 022754 BNCOMPLETE PWRFL 1 IF NOT, BRANCH
022734 103025 BCC PWRFI,

4826 022756 SETVEC a4, 0NXM,0PRIO?  IGNORE NXM TRAPS
022756 012746 000340 MOV OPRIO?, - (SP)
022762 012746 017266 MOV ONXM, -(SP)
022766 012746 000004 MOV @4, -(SP)
022772 012746 (000003 MOV 03, -(SP)
022776 104437 TRAP CsSveC
023000 062796 000010 ADD #10,5P

4827 023004 052777 000100 160666 BIS 0100, 8M00 i ELSE, LIGHT WJUT LED

4828 023012 CLRVEC 04 i RESTORE THE SUPERVISOR NXM VECTOR
023012 012700 000004 MOV 44 ,R0O
023016 104436 TRAP CsCVEC

4829 023020 004737 025146 JSK PC,LOPCHK 1 CHECK THE LOOP CONFIGURATION

4820 023024 000137 023644 JMP END i AND CONTINUE

4831

4832 023030 PWRFL: READEF oEF ,PWR 1 IS THIS A POWER FAIL
023030 012700 9200034 MOV QtF .PWR,RO
023034 104447 TRAP CSREFG

4833 023036 BNCOMPLETE NXTUUT t IF NOT, MUST BE NEXT UNIT
023036 103023 BCC NXTUUT

4834 023040 SETVEC &4,0NXM,0PRIOY ; IGNORE NXM TRAPS
023040 012746 000340 MOV APRIOT7, -(SP)
025044 012746 017266 MOV ONXM, -(SP)
023050 012746 000Q04 MOV &4, -(SP)
023054 012746 000003 MoV 23, -(5P)
023060 104437 TRAP Cs$SVEC
023062 062706 000010 ADD #10,5P

4835 023066 052777 000100 160604 BIS ©100,8M0D i ELSE, LIGHT WUT LED

4836 023074 CLRVEC 44 i RESTORE THE SUPERVISOR NXM VECTOR
023074 012700 000004 MOV 04 ,RO
023100 104436 TRAP CS$CVEC

23%; 023102 000137 023550 JHP PSEW.1 : AND CONTINUE

4839 023106 005737 004056 NXTUUT: TIST TSUFLG i WERE ANY TESTS RUN ON THE LASY UNIT ?

4840 023112 001014 BNE 104 i IF YES, BRANCH

4841 023114 - PRINTF  ANTESTL1,LS$LUN 1 ELSE PRINT A WARNING
023114 013746 002074 MOV LSLUN, -(SP)
023120 012746 024152 MOV ONTESTL, -(5P)
023124 012746 000002 MOV 22, -(sP)
023130 010600 MOV SP,RO
023132 104417 TRAP CSPNTF
023134 062706 000006 ADD 26 ,5P

4842 023140 004737 011570 JSR PC ,WROY i LET THE OPERATOR READ IT

4843 023144 005037 004056 10%: CLR THSURLG i SHOW NO TESTS FOR NEXT UNIT

:gzg 023150 000403 BR NEXT i AND TEST THE NEXT UNIT

4846 023152 012737 177777 002074 INIUUT: MOV Q-1,L$LUN i INITIALIZE LOGICAL UNIT NUMBER,

4847 023160 005237 002074 NEXT: INC L $LUN 1 NEXT LOGICAL UNIT TO BE TESTED ?

4848 023164 023737 002074 002012 CHMP LILUN,LSUNIT 1 ALL UNITS TRIED ?

:ggg 023172 002367 BGE INTUUT i IF YES, START AGAIN

4851 023174 013705 002074 MOV L$LUN,RS i SAVE UNIT NUMBER

225% 023200 00630% ASL RS i FORM OFFSET

5
4854 023,202 GPHARD L SLUN,R1 i GET PARAMETER TABLE ADODRESS IN R1

023202 013700 0020/4 MOV L$LUNROQ



MISCELLANEQUS SECTIONS
INITIALIZE SECTION

4855

4856
43857
4858
4859
4860
4861
4862
4863
4864

4365

4866
A867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4861
4882
4383
4384
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
4895

4396

023206
023210
023212
023212
023214
023220
023222
023224
023230
023236
023240
023244
023246
023246
023252
023256
023260
023262
023266
023266

023270
023274
023300

023306
023312
023316
023324
023330
023336
023342

023350
023354
023360
023364
023370
023374
023400
023404
023412
23416
023424
023430
023436

023442
023442
023446
023452
023456
023462
023464
023470

104442
010001

103362
010165
005711
001024
004737
012737
103014
005737
001342

012746
012746
010600
104417
062706

104444
016501
004737
042765

011137
011137
062737
011137
062737
012137
062737

012137
012137
012137
012137
012137
011137
011137
062737
011137
062737
012137
062737
011137

012746
012746
012746
012746
104437
062706
052777

MACRO M1200

003774

012214
000001

002012

007250
000001

000004

003774
025146
100000

003700
003702
000002
003704
000004
003706
000006

003710
co3712
003714
003716
003720
003722
003724
000002
003726
000004
003730
000006
003732

000340
017266
000004
000003

000010
000100

023650

003734

003702
003704
003706

003724
003726
003730

160202

104
20%:

10

26-0CT-83 15:22 PAGE 51-3

BNCOMPLETE NEXT

MOV R1,GPADD(RS)
TST (R1)

BNE 20%

JSR PC,CONFIG
MOV #1,ACFLG

BCC 10¢

TST LSUNIT

BNE INIUUT

PRINTF &NODEV

:

+
L}

- B ws ww We Be

DOCLN

MOV GPADD(R5),R1
JSR PC,LOPCHK
BIC #100000,ECNT(R5);
MOV (R1),MOD

MOV (R1),DAT

ADD @2,DAT

MGV (R1),CSA

RDD 04,CSA

MOV (R1).+,CSB
ABD 6,CS8

MOV (R1):,VEC
MOV (R1)+,PRIQ
MOV (R1}.,COND
MOV (R1)+,LOWLVL
MOV (R1)+,DBOUNC
MOV (R1),0THMOC
MOV (R1),0THDAT
ADD 22 ,0THDRAY
MOV (R1),0THCSA
ADD #4 ,OTHCSA
MOV (R1)+,0THCSB
AOD 46,0THCSB
MOV (R1),0THVEC

SETVEC &4, 0NXM, 4PRTIO7

BIS 100, aMOD

- we B B B Wy P T W B WY W =

SEQ 0121

TRAP C$GPHRD
MOV R0,R1

IF DROPPED, GET THE NEXT
BCC NEXT

ELSE SAVE THE ADDRESS

MODE ADDRESS = O ?

IF NOT, BRANCH

ELSE DO AUTO CONFIGURATION FOR THIS UNIT

AND FLAG THAT WE ARE DOING IT

BRANCH IF ANODTHER UNIT FQOUND

ARE THERE ANY UNITS TO TEST ?

IF YES, START AGAIN WITH THE FIRST UNIT

ELSE PRINT “NO UNITS FOUND”
MOV ONODEV, -(5P)
MOV SP.RO
TRAP C$PNTF
ADD 24 ,SP

AND RETURN TO THE SUPERVISOR
TRAP C$OCLN

GET PARAMETER TABLE ADDRESS IN Rl

CHECK THE LOOP CONFIGURATION

FLAG UNIT I35 BEING TESTED

SAVE NEW MODE REGISTER ADDRESS

SAVE NEW DATA REGISTER ADDRESS

SAVE NEW CSA REGISVER ADDRESS

SAVE NEW CSB REGISTER ADDRESS

SAVE NEW VECTOR ADDRESS

SAVE NEW PRIORITY

SAVE WHETHER OTHER MODWE CONNECTED

SAVE LOW LEVEL AND

DEBOUNCE ANSWER FOR DIGITAL INPUT LOOQPB,

SAVE OTHER MODULE MODE ADDRESS

AND DATA REGISTER ADDRESS

AND REGISTER A ADDRESS

AND REGISTER B ADDRESS

AND OTHER MODULE VECTOR ADDRESS

IGNORE NXM TRAPS
MOV GPRIVY7, -(5P)Y
MOV GNXM, - (SP)
MOV S, (5P
MOV 23, (SP)
TRAP CSSVES
ADD #10,5P

SWITCH ON UUT LED



MISCELLANEQUS SECTIONS

INITIALIZE SECTION

48937
4893

4899
4300
4901
4902
4903
4904
4905
4906
4907
4908
4909
4910
4911
4912
4c13
4914
4915
4916
4917
4918
4919
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929

4930
£931
4932
4933
4934

4935
4936
4937
4938
4939
4940
4941
4942
49473
4944
4945
4946
4947
4948

023476
023502
023502
023506

023510
023514
023520
023522
023526
023530
023532
023534
023536
023540
023542
023544
023546

023550
023554
023560
023562
023566
023570
023574
023576
023602
023606
023610
023614
023620

023624
023630
023630
023632
023636
023640

023644
023644
023646
023650
023652
023756
024042

024056
024152

024220

017701

012700
104436

012702
020127
103013
012702
006301
103407
006202
006301
103404
006202
006301
103401
006202

052702
005737
001003
052702
0CO412
005737
001407
052702
005737
001402
052702
052702
010237

005037

104421
032700
001402
005237

1044352
00032
000000
045
045
040

045
045

MACRO M1200 26-0CT-83 15:22 PAGE 51-4

160176
000004
000020
140000
000010

000400
002232

001000
002234

004000
005714

002000
010000
004132

004130

000010
Q04130

116
116
120

l16
116

045
045
122

045
045

PSEULL:

40%:

50%:

END:

ACFLG:

WARN:
WARN1 ;

NTEST
NTESTL:

MOV
CLRVEC

MOY
CHP
BHIS
MOV
ASL
8CS
ASR
ASL
BCS
ASR
ASL
BCS
ASR

BIS
TST
BNE
BIS
BR

TST
BEQ
BIS
TST
BEQ
BIS
BIS
MOV

CLR
RFLAGS

BIT
BEQ
INC

EXIT

WORD

JNUIST
AGCIZ
LASCII
.ASCIZ

JASCILZ
JASCIZ
JLLST
.EVEN

ENDINIT

aM0OD, R1
04

420 ,R2

R1,4140000

PSEUL 1
#10,R2
R1
PSEUL.1
R2
R1
PSEULL
R2
R1
PSEUL1
R2

4400,R2
MANTST
40
£1000,R2
508

MANIO

504

24000 Re
COND

504
€2000,R2
#10000 ,Re
R2, CONMSK

LOTFLA
RO

¢LOT,RO
END
LOTFLA

INIT

0
BEX

/uNSATHE FOLLOWING TESTS MAY GENERATE SIGNALS ON THE OUTPUT MODULES. -
/UNSAEXTERNAL EGQUIPMENT SHOULD BE OISCONNECTFD BEFORE
/ PROCEDING./

/uNSANO TESTS WERE RUN .

- WY W W4 W W Be W e We Wy me we

oy B me We e Be wr we we

- we

GET MODE REGISTER CONTENTS

RESTORE NXM TRAP CATCHER
MoV
TRAP

ASSUME UNIDENTIFIABLE MODULE

IS 10 100 BIG ?

IF YES, BRANCH

ELSE ASSUME ANALGGUE QUTPUT
SHIFT QUT TOP BIT

IF 1D > 177, ID IS ANALOGUE QUTPUT
ELSE ASSUME ANALOGUE INPUT

SHIFT QUT NEXT B8IT

IF I0D > 77, ID IS ANALOGUE INPUT
ELSE ASSUME DIGITAL QUTPUT

SHIFT OUT TOP BIT

IF ID > 37, ID IS DIGITAL OUTPUT
ELSE ID IS DIGITAL INPUT

FORCE BASIC TESTS TO BE RUN
MANUFACTURING TESTS SELECTED ?
IF YES, BRANCH

ELSE FORCE FIELD I/0 TESTS

MANUFACTURING I/0 TESTYS SELECTED ?
IF NOT, BRANCH

IF YES, SELECT THEM

OTHER MODULE CONNECTED ?

IF NOT, BRANCH

ELSE SELECT LOOPBACK TESTS

ASSUME SPECIFICALLY SELECTED TEST
SAVE TEST CONTROL MASK

INIT LOOP ON TEST FLAG
GET OPERATOR FLAGS

TRAP
LOOP ON TEST SELECTED ?
IF NOT, BRANCH
ELSE SET FLAG
TRAP
. WORD

SEQ 0l22

24 , RO
C$CVEC

C3RFLA

CS$EXIT
L10024 -,

i SET IF AUTO CONFIGURATION IS TO BE DONE

/HNSANDO TESTS WERE RUN ON UNIT #D3sA,/

BEX

CHECIC ANSWERS TO STARTUP QUESTIUONS.



MISCELLANFOUS SECTIONS
INITIALIZE SECTION

024220

024220 104411
34949
4961

MACRU M1200 26-0CT-83 15:22

PAGE 51-5

(10

| AN

L10024:

TRAP

CSINIT

SEQ 0123
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SEQ 0124

INITIALTZE SECTION

4963 39695 0 0 9596990 0 oo o o 99 92 0 9 o

4964 i SUBROUTINES USED DURING INITIALISATION, #

4965 3 959696 96 5 98 o 9 9 95 5 o809 o 90 0 9 96 o o o

4966

4967 .SBTTL  SETCLK - ROUTINE TO SET UP DELAY COUNTS

4908

4969 1

437 ; FUNCTIONAL DESCRIPTION:

4971

437>

THIS ROUTINE SETS UP 3 DELAY VARIABLES CALLED CNT25M, CNTSOO, AND

4973 ; CNT2%. THESE GIVE DELAYS OF APPROXIMATELY 25 MILLISECONDS, 500
3333 ; MICROSECONDS OR 25 MICROSECONDS RESPECTIVELY IF USED AS FOLLOWS: -
4976 ; MOV CNTXXX, RO
4977 : 1$: DEC RO
4978 ; 8NE 18
499 :
4980 : THE COUNTS ARE DERIVED FROM AN L CLOCK IF THERE IS ONE.
4981 : OTHERWISE, THE OPERATOR IS ASKED TO TYPE 2 CHARACTERS ON THE
gggg ; CONSOLE 6 SECONDS APART.
4 H
398; i INPUTS:
98 i
ggg? : NONE .
4388 : IMPLICIT INPUTS:
3330 : IF CNT25M IS NOT ZERO (ALREADY SET UP), THE ROUTINE DOES NOTHING.
1 :
233§ : QUTPUTS:
H
gggé : CONSOLE MESSAGE IF THERE IS NO L CLOCK ON THE SYSTEM,
3gg§ : IMPLICIT OUTPUTS:
4998 ; CNT25M CONTAINS THE COUNT REQUIRED FOR 25 MILLISECONDS.
4999 ; CNTS00 CONTAINS THE COUNT REQUIKED FOR S00 MICROSECONDS.
288? ; CNT25 CONTAINS THE COUNT REQUIRED FOR 25 MICROSECONDS.
i
gggg . SUBORDINATE ROUTINES USED:
5004 ; CRLF . LINE FEED PRINT ROUTINE.
5882 ; CLINT - DUMMY CLOCK INTERRUPT SERVICE ROUTINE
3 H
§88£ i FUNCTIONAL SIDE EFFECTS:
2 ;
28?3 \ RO TO RS ARE CORRUPTED.
5011 X IF A LINE TIME CLOCK IS FOUND, VECTOR 100 IS SET UP S0 THAT
5010 ; INTERRUPTS 10 IT ARE IGNORED. THE SETVEC MACRO CAN BE USED 10
§812 ; SET UP THE VECTOR FOR A DEVICE INTERRUPT.
o) :
ggig : CALLING SFQUENCE :
o o H
501; : JSR PC, SETCLK
501 }
5019

T 1 MY
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MISCELLANFOUS SECTIONS MACRO MI200 26-0CT-83 15:22 PAGE S52-1
SEQ 012%
SETCLK - ROUTINE TO SET UP DELAY COUNTS

5020

5021 024222 005737 011534 SETCLIK: TST CNT25M i COUNTERS ALREADY SET UP?

5022 024226 001402 BEQ 104 3 IF NOT, BRANCH

2023 024230 000137 025072 JMP SETEX s IF YES, EXIT

024

5025 024234 005004 103 CLR R4 t CLEAR A COUNTER

5026 024236 GETPRI Re : SAVE CURRENT PRIORITY IN Re2
024236 104440 TRAP CSGPRI
024240 010002 MOV RO,R2

5027 024242 005037 025074 CLR CLKFLG : ASSUME THERE IS NO CLOCK WITH A 7SR

5028 024246 Ci.OCK L,R1 : GET ADDRESS OF CLOCK TABLE
024246 012700 000114 MOV &'L,RO
¢ IN52 104462 TRAP C$CLCK
G254 010001 MOV RO,R1

5029 0242586 SETVEC &4 ,4NXM, 4320 s SET UP CLOCK CSA TRAP
024256 012746 000340 MOV £340, -(SP)
Q24262 012746 017266 MOV 4NXM, -(5P)
024266 012746 Q00004 MOV 04, -(SP)
024272 012746 000003 MOV 43, -(GP)
024276 104437 TRAP CsSVEC
024300 062706 000010 ADD #10,5P

5030 024304 005037 Q04060 CLR NXMFLG i CLEAR NXM FLAG

5031 024310 005771 000000 TS8T a(R1) : ACCESS THE CLOCK ADDRESS

5032 024314 005737 004060 TST NXMFLG : DOES THE CLOCK HAVE A REGISTER ?

5033 024320 001005 BNE LCLOCK ; IF NOT, BRANCH

5034 024322 005237 025074 INC CLKFLG s ELSE FLAG THERE IS A CLOCK CSR

gggs 024326 012771 000100 0QQ00CO MOV £#100,8(R1) s AND SET IT WP TO INTERRUPT

) 3

5037 ; USE THE L CLOCK

5038 :

5039 024334 LCLOCIK: CLRVEC <4 s SET VECTOR 4 TO UNUSED POOL
024334 012700 000004 MOV a4 RO
024340 104436 TRAP CSCVEC

5040 024342 (012703 000006 MOV 06 ,R3 ; IF H0 HZ, 100 MS = 5 INTERRUPTS

5041 024346 026127 000006 000062 CHP 6(R1), 050, s 50 HZ CORRECT?

5042 024354 (001401 HEQ 108 + IF YES, BRANCH

2822 024356 005203 INC RX : ELSE ALLOW & INTERRUPTS

5045 024360 010305 10546: MoV R3,R5 : SAVE NUMBER OF INTERRRUPTS

5046 024362 SETVEC 100, 0KUINT, 9340 SET UP THE CLOCK VECTOR
024362 012746 000340 MOV 4340, -(SP)
024366 012746 024450 MOV OKLINT, -(SP)
024372 012746 000100 MOV €100, -(SP)
024376 0Ql2746 QOQO003 MOV 23, -(5P}
0244C2 104437 TRAP C$SVEC
024404 (062706 000010 ADD 410,5P

5047 1 TO WAIT FOR 1ST INTERRUPT

5048 024410 SETPII  #0 ; AND DOROP THE PRIORITY
024410 012700 000000 MOV #0,RY
024414 104441 TRAP C$SPRI

5049 024416 005000 CLR RO ; CLEAR RO AND THE CARRY BIT

5050 024420 020305 20%: CHP RI,RS i HAS COUNT BEEN DROPPED ?

5051 Q24422 001004 BNE 204 1 IF YES, START THE COUNTERS

5052 024424 005300 DEC RO : WALTED TOO LONG ?

5053 024426 (001374 BNt 2048 3 IF NOT, WAIT L.ONGER

L0054 024430 Q00137 024542 JHMP USCLOK ¢+ IF YES, ASSUME NO CLOCK

5055
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SETCLK

5056
5057
5058
5059
5060
061
5062
5063
2064
5065
5066
5067

5068

5069
5070
5071
5072
5073
5074
5C°5
5076
5077
5078
5079
5080
5081
L0822
5083
5084

5085

HOR6
5087
50488
5089
5030
5091
5032
HO93
5094
5095
5074

ROUTINE TO SET UP DELAY COUNTS

024434
024436
C24449
024442
024444
024446

024450
024452
024454

024456
024456
02446C
024462
024462
024466
024472
0244 /6
024502
024504
024510
024512
024516
<4520

024524
024526
024530
024532
02,4534
024536
024540

0z45%5a42
024542
024544
024546
024546
024552
024556
02456¢
024566
024570
024574
024600
024602

005005
005204
001376
10520%
001374
000435

005303
001401
007002

010200
104441

012746
012746
012746
012746
104437
062706
022626
005737
001402
005071

000241
006005
006004
000241
006005
006004
000524

010200
104441

012746
01c746
012746
012746
104437
062706
005737
00140¢
005071

177560
177562
177564
177566

000340
017316
000100
000003

TO0010
025074
000000

000340
017316
000100
000003

000010
025074

000000

308
4045

IKLINT:

40%:

50%:

; COME HERE IF NOT ENOUGH CLOCK

J10

PAGE 52-2
CLR RS H
INC R4 :
BNE 404 3
INCB R5 H
BNE 40% H
BR USCLOK :
DEC R3 i
BEG 4054 ;
RTI ;
SETPRI R2 :
SETVEC &100,#CLINT,#340;
CHP (SP)Y+,(SP)- :
TST CLKFLG ;
BEQ 504 t
CLR a(R1) H
cLC ;
ROR <) R
ROR R4 ;
cLC H
HOR RS H
ROR R4 :
BR SAVCNT :

USCLOK: SETPRI

]

R2 3
SETVEC #1000, #CLINT,2340;
151 CLIFLG :
BEQ MOCL D¢ i
CLR a(Rl) H

. USE TME CONSOLE FOR TIMING

TKS=177560
TKB=177562
TPS=1775%64
TPB~177566

SEQ Ol26

CLEAR THE HIGH COUNTER
COUNT THE DELAY FOR 5 OR 6 INTERRUPTS
IF TOD LONG, ASSUME NO CLOCK
5 OR 6 INTERRUPTS?
IF YES, TIDY UP
EL.SE KEEP COUNTING
RESTORE THE PRIORITY
MOV R2,RO
TRAP C$SPRI
IGNORE FURTHER INTERRUPTS TQ VECTOR 100
MOV #340, -(5P)
MOV oCLINT, -(SP)
MOV 2100, -(SP)
MOV 23, -(SP)
TRAP C$SVEC
ADD 810, SP
TIDY UP THE STACK
CAN WE DISABLE A CLOCK ?
If NOT, BRANCH
ELSE, DISABLE CLOCK INTERRUPTS
DIVIDE THE 100 MILLISECOND COUNTERS
BY 4 TO GIVE 25 MILLISECONDS
AND SAVE THE COUNT
NTERRUPTS QCCUR BEFORE THE COUNTERS OVERFLOW
RESTORE THE PRIORITY
MOV R2,RO
TRAP C$SPRI
IGNORE FURTHER INTERRUPTS TO VECTOR 100
MOV 2330, -(SP)
MOV CLTNT, - (SP)
MOV 2100, -(SP)
MOV 23, -(5P)
TRAP CSSVEC
ADD #10, 5P

CAN Wt DISABLE A CLOCIKK ?
IF NOT, BRANCH
ELSE DISABLE CLOCK INTERRUPTS

KEYBOARD STATUS REGISTER
KEYHBOARD NATA BUFFER
PRINTER SiATUS REGISTER
PRINTER DATA BUFFER
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SEQ 0127
SETCLIK - ROUTINE TO SET UP DELAY COUNTS

5097 024606 NOCLOK: SETVEC #60,{TTINT,#340 ; SET UP INTERRUPT VECTOR
024606 012746 000340 MOV #340, -(SP)
024612 012746 024740 MOV HTTINT, -(SP)
024616 012746 000060 MOV #60, -(SP)
024622 012746 000003 MOV #3, -(SP)
024626 1043437 TRAP C$SVEC
024630 062706 000010 ADD #10,SP

5098 024634 PRINTF gTIMMSG : "TYPE 2 CHARACTERS & SECUNDS APART!
024634 012746 025076 MOV HTIMMSG, -(SP)
024640 012746 000001 MOV #1, -(SP)
024644 010600 MOV SP,RO
024646 104417 TRAP CIPNTF
024650 062706 000004 ADD 44 ,SP

5099

5100 024654 105737 177560 10%: 1578 TKS + IS FIRST CHARACTER READY?

5101 024660 100375 BRI 104 i IF NOT, WAIT

5102 024662 013700 ...562 MOV TKB, RO i ELSE GET THE CHARACTER

5103 024666 042700 177600 BIC ®177600,R0 i DISCARD UNWANTED BITS

5104 024672 020027 000003 CMP RO, 43 i IF tC, RETURN TO SUPERVISOR

5105 024676 001001 BNE 203 :

5106 024700 DOCLN ;

c107 024700 104444 TRAP C$DCLN

510

5108 024702 013737 1771562 177566 20%: MOV TKB, TPB : NOW ECHO THE CHARACTER

8109 024710 SETPRI &0 i DROP THE PRIQRITY
024710 012700 000000 MOV 20,R0O

24714 104441 TRAP C3$SPRI

Eii? 024716 012737 000100 177560 MoV #100, TKS ; ALLOW INTERRUPTS

5112 024724 012705 000360 20 MOV 2240, ,RS ; SET UP MODULO 240 COUNTER

5113 024730 005305 404 DEC RS s START COUNTING

“114 024732 001376 BNE 404 i RS IS MODULO 240 COUNTER

511% 024734 005204 INC R4 ; UPDATE THE COUNTER

?iié 024736 Q00772 BR 210% i 6 SECONDS/240 = 25 MILLISECONDS

5118 024740 TTINT; SETPRI RZ i RESTORE THE PRIORiTY
024740 (010200 MOV R, KO
024742 104441 TRAP C$SPRT

5119 024744 CLRVEC 460 ; AND THE KEYBOARD VECTOR
024744 012700 000060 MOV #60 , RO
024750 104436 TRAP C$CVEC

5120 CR4752 022626 CHP (SPY+,(SP)e ; TIDY UP THE STACK

5121 024754 Q05037 177560 CLR TKS i DISABLE INTERRUPTS

Y122 024760 013700 177562 MOV TKB,RO i ELSE GET THE CMARACTER

B123 024764 042700 177600 BIC #177600,R0O : DISCARD UNWANTED BIVS

5124 024770 020027 000003 CMP RO, #3 i IF tC, RETURN TO SUPERVISOR

5125 024774 001001 BNE 103 ;

5126 024776 DOCUN ;
024776 104444 TRAP CS$DCLN

5127 025000 013727 177562 177966 10%: MOV TKB, TPB ; FLLSE, ECHO THE CHARACTER

E{QB 025006 Q04737 011542 JSR PC,CRLF i AND PRINT A LINE FEED

5179 ;

51;0 i SAVE THE COUNTERS

H131 :

5132 02%012 010437 011%5» SAVCNT: MOy R4 ,CNT25M 1 SAVE THE 5 MI|LISECONDS COUNTER

5133 025016 012700 00006, MOV #50. RO 1 NOW DIVIDE 8y S0

5134 025022 062704 000031 ADD 835, ,R4 i TO NEAREST 50



MISCELLANEOUS SECTIONS

SETCLK

5135
5136
5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
h147
5148
5149
5150
5151
olbhe
5153
5154
D155
5156
5157
5158

- ROUTINE TO SET

025026
025030
025032
025034
025036
025040

025044
025050
025054
025056
025060
025062
025064
025066

025072
025074

025076

005001
160004
002402
005201
000774
010137

012700
062701
005002
160001
00240.2
005202
000774
010237

000207
000000

045

MACRO M1200 26-0CT-83 15:22 PAGE 52-4
UP DELAY COUNTS

011536

000G0O24
000012

011540

116

10%:

204

X308

404%;
SETEX:
CLKFLG:

045 TIMMSG:

CLR
SuB
BLT
INC
BR

MOV

MOV
ADD
CLR
suUB
aLy
INC
BR

MOV

RYS

.WORD

JNLIST
LASCIZ
AoasT
+EVEN

R1

RO,R4

20¢

R1

104
R1,CNT500

#20. RO
210, ,R1
R2

RO,R1
404

R2

304
R2,CNT25

PC
0
BEX

- W wE S e

e W ws We s we ms ms

-

INITIALISE RESULT

REMAINDER ¢ O ?

IF YES, BRANCH

ELSE INCREMENT RESULT

AND TRY AGAIN

SAVE THE 500 MICRQOSECONDS COUNTER

NOW DIVIDE BY 20

TO NEAREST 20

INITIALISE RESULT

REMAINDER < O ?

IF YES, BRANCH

EL.SE INCREMENT RESULT

AND TRY AGAIN

SAVE THE 25 MICROSECONDS COUNTER

RETURN
SET IF DRS FINDS A CLOCK WITH A CSR

/%¥NSATYPE 2 CHARACTERS & SECONDS APART >/

BEX

SEG 0128
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SEQ 0129
LOPCHIKC - LUOPBACK CHECIKKLING ROUTINE,
2160 LSBTTL LOPCHIK - LOOPBACIK CHECKING ROUTINE.
161
5162 PR
gies : TUNCTIONAL DESCRIPTION:
64 ;
5165 i IF UNIT L$LUN IN THE HARDWARE P TABLE IS SPECIFIED AS LOOPED, THE
5166 ; ROUTINE CHECKS THAT THE OTHER MODULE CAN BE ADDRESSED AND THAT IT
5167 ; 1S THE CORRECT TYPE FOR LOOPING TO THE UUT. IF EITHER CHECK FAILLS,
5168 ; A MESSAGE IS PRINTED AND THE UNIT IS FLAGGED IN THE P TABLE AS NOT
5169 H LOOPED,
5170 :
5171 i INPUTS:
5172 :
5173 : LSLUN - NUMBER OF UNIT TO CHECK
5174 ; LOPFLG - ADDRESS OF FLAG FOR UNIT O. IF THE FLAG FOR UNIT L $LUN
5175 ; IS NON ZERO, THE UNIT HAS BEEN CHECKED AND THE ROUTINE
5176 i DOES NOTHING,
5177 ;
5178 i IMPLICIT INPUTS:
5179 H
5180 : THE HARDWARE P TABLE.
5181 H
5182 : OUTPUTS:
5183 :
5184 : IF MODULES SPECIFIED AS 'OTHER' IN THE HARDWARE QUESTIONS D0 NOT
5185 ; RESPOND OR ARE NOT OF THE CORRECT TYPE FOR LOOPING, AN ERROR
5{5? ; MEGSAGE IS PRINTED.
518 ;
5188 ; LOPFLG FOR THE SPECIFIED UNIT IS SET TO FLAG THAT THE LOOPBACK
5}83 ; CONF IGURATION MAS BFEN CHECKED,
J H
§i3§ : IMPLICIY OQUTPUTS:
N} H
5193 : IF THE CONFIGURATION IS NOT CORRECT, THE INCORRECT MODULES ARE
gigg : FLAGGED AS NO LONGER LOOPED IN THE HARDWARE P TABLE,
D C H
gi%? : SUBDRDINATE ROUTINES USED:
51?% : NXM : NON EXISTANT MEMORY TRAP ROUTINE.
D19t 3
ggg? i FUNCTIONAL SIDF FFFECTS:
5203 X IF A LOOPED MODULE DOE NOT CHECK CORRECTLY, IT 1S FLAGGED AS
EQQg ; NOT LOOPED IN THE HARDWARE P TABLE,
2 :
5204 : CALLING SEQUENCE :
%206 :
5207 ; JSR PC,LOPCHK
Heo8 H
5209 H
5210
5211 025146 LOPCHY :
5212 05146 010146 MOV R1, -(5P) . SAVE REGISTERS RL 70 RS
HA1E 025150 01024¢ MOV R2, -(5P) :
5214 025152 Q10346 MOV R%, -(SP) :

S B

p
2316 025154 013701 Q02074 MOv LSLUN,RL 1 Gt UNIT OFFSET



MISCELLANEOUS SECTIONS MACRO M1200 26-0CT-83 15:22 PAGE 53-1

SEQ 0130
LORPCHIC - LOOPBACK CHECKING ROUTINE,

5217 025160 006301 ASL Ri ;

5218 025162 005761 004070 TST LOPFI.G{R1) : L.LOOP CONF IGURATION ALREADY CHECKED ?

5219 025166 001402 BEQ 204 i IF NOT, CHECK IT

S220 025170 000137 025630 10§ : JMP LOPEX 1 EXIT

5221

5222 025174 005237 004070 20%: INC LOPFLG ; SHOW CONFIGURATION IS CHECKED

5223 025200 SETVEC {4, UNXM,#PRIO7 ; SET UP NXM VECTOR
025200 Q12746 000340 MOV HPRIO7, -(SP)
029204 Q12746 017266 MOV #NXM, - (5P)
025210 012746 Q00004 MOV #4,-(SP;
Ce5214 012746 000003 MOV #3,-(5P)
02%220 104437 TRAP C3$SVEC

6224 025222 062706 000010 ADD #10, 587

[ 9%

5225 025226 016102 003774 304 MOV GPADD(R1),Re i GET UNIT'S P TABLE

5226 025232 005762 000006 15T 6(R2) i IS UNIT LOQPED 7

5227 025236 001574 BEQ LOPEX i IF NOT, EXIT

5228 025240 C€I5037 004060 CLR NXMFLG : ELSE CLEAR NXiM MLAG

5229 025244 005772 000010 TST B10(R2) i ACCESS THE QTHER UNIT ADURESS

5230 025250 005737 004060 TST NXMELG ; UJES OTHER UNIT EXIST ?

5231 025254 001413 BEQ 40% i IF YES, BRANCH

5232 025256 PRINTF #L0OP1,14(R2) ; ELSE PRINT ‘OTHER UNIT DOESM'T RESPOND'
025256 016246 000014 MOV 13(R2), (5P)
025262 012746 025646 MOV HLOPL, -(5P)
025266 012746 000002 MOV a2, -(SP)
025272 010600 MOV SP,RO
025274 104417 TRAP C4PNTF
025276 062706 000006 ADD &6 ,SP

ggii 025302 000524 BR 110 ; AND DESELECT LOQPING

5235 025304 027227 000014 140000 40%: CMP A14(R2)Y, 7140000 ; IS OTHER UNIT IXvii ?

5036 02%312 10%413 BLO 508 i IF YES, BRANCH

5237 025314 PRINTF #L0P2,14(R2)D ; ELSE PRINTY 'OTHER UNIT NOT IXVil’
025314 016246 000014 MOV LA(R2). (9P
025320 012745 025723 MOV 2GRS, (SP)
025324 012746 000002 MOV 2., (8P)

25330 010600 MOV SpL,RO

025332 104417 TRAW CSPNTF

025334 962706 000006 ADD o6, SP

gggg 025340 (000515 BR 110 ; DESELECT LOOPING

5240 025342 027227 000000 020000 50%: CHP A(R2), #20000 : IS UUT DIGITAL INPUT ?

5241 025350 103013 BHIS 603 ; IF NOT, BRANCH

5242 025352 012703 025771 MOV #l OPX.R3 i SAVE DIGITAL INPUT MFSSAGE 2DDRESS

243 025356 027227 000014 020000 CHpP W1A(R23,420000 ; IS OTHER UNIT DIGITAL QuTPyr ?

5244 025364 103471 BLO 100 i IF NOT, BESELECT LOOPING

5245 025366 027227 000014 037400 Chp A14(R2), 437400 ;

5246 025374 10106% BHI 100¢ i

§§g; 025376 000514 BR LOPEX 1 OTHERWISE, DO NOTHING

o 2t

5249 025400 027227 000000 040000 6&0%: CMP 8(R2), #40000 i IS LUT DIGITAL QUTIPUT ?

5250 025406 103007 BHIS 708 ; IF NOT, BRANCH

5251 025410 012703 026067 MOV #L0P4 ,R3 ; SAVE DIGITAL OQUTPUT MESYSAGL ADDRESS

5252 025414 027227 Q00014 017400 CMP S14(R2),417400 . 1S OTHER UNIT DIGITAL INPUT 7

5253 085422 101092 BHI 1004 i 1F NOT, DESELECT LOOPING

5204 025424 000501 BR LOPEX ; OTHERWISE DD NOTHING

9255
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5EQ 0151
LOPCHK L OOPBACK CHECKING ROUTINE,

5056 025426 027227 000000 100000 704: CHMP B(R2), 6100000 IS UNIT ANALOGUL. INPUT 2?2

5257 025434 103013 BHIS B804 3y IF NOT, BRANCH

5258 025436 012703 026166 MOV eLOPS RS 3 SAVE ANALCGUE INPUT MESSAGE ADDRESS

5259 025442 027227 000014 100000 CHP B14(R2),4100000 ) IS OTHER UNIT ANALOGUF OQUTPUYT ?

5260 025450 103437 BLO 1004 y IF NOT, DESELECT 1LOOPING

5261 025452 0270227 000014 137400 CMP B14(R2),#137400

5260 025460 101033 BHI 1004 )

2263 025462 000462 BR LOPEX } OTHERWISE, DO NOYHING

Ho64

5265 025464 027227 000000 140000 80%: CHP 8(R2),2140000 IS WT ANALOGUE INPUT 7

hWee6 025472 103012 BHIY 9014 } IF NOT, BRANCH

267 025474 QL2702 cH 065 MOV 2.0Pb ,R3 ) SAV T ANALOGUE QUTPUT MESSAGE ADDRESS

5268 025500 027207 000014 040000 cHP N14(R2), 240000 IS5 OTHER UNIT ANALOGUE INPUT ?

5269 025506 103420 8L0 100¢ b IF NOT, DESELECT | OOPING

5270 025510 027227 000014 077400 CMP Bl4(R2),077400

22; 025516 101444 BLOS LOPE X 1 IF YES, DO NOTHING

5273 025520 904%: PRINTF  QLOP7,(R2) 1 PRINT 'UNKNOWN MODWL.E CANNOT Bt L OOPED'
025520 011246 MOV (R&), -(5P)
025522 012746 0263%65 MOV oLOP?, -(sP)
025526 012746 000002 HOvV 02, (SP)
025532 010600 HOv 5P, RO
025534 104417 TRAP C4PNTF
025536 062706 000006 ADD 05,5P

5274 025542 005062 000006 CLR 6(R2) 1 CLEAR P TABLE LOOPED PARAMETER

22;5 025546 000430 HR LOPEX ;} AND EXIT

5276

5577 025550 1008:  PRINTF R3,(R2),14(R2) | PRINT 'CAN'T BE LOOPED:
025550 016246 000014 HOv 14(R2), (S5P)
025554 011246 MOv (R2), - (5P
025556 010346 MOV RS, -(5P)
025560 012746 000003 MOy 0%, - L4P)
025564 010600 MOy SP,RO
025566 104417 TRAP C4PNTH

678 025570 062706 000010 ADD 010, 5P

Je

5279 025574 005062 000006 1104 CLR HIR?) i CGLEAR P TABLE LOOPED PARAMETER

5280 025600 PRINTF &L OPRES,LSUUN i PRINT LOOPING DESELECTYED:
025600 013746 002074 MOV LSLUN, (P
025604 012746 026444 HOv &L OPDE Y, - (SP)
025610 012746 000002 MUy e, b))
025614 010600 MUV YP L RO
025616 104417 TRAP CHIPNTH
025620 062706 000006 ADD o, 5P

5§2£ 025624 004737 011570 JHR PC L WRD1 i WALT FUOR QPERATOR TO TPt - RETURN'

He 8y

%283 025630 LOPEX: CLRVEC 04 1 RESTORE SUPERVISDR NYM TRAR
025630 C12700 Q00004 MOy 44, RO
025634 10443%6 TRAP CICVEG

5284 025636 01260% MOy (5P )« RY p RELTURE REGLIGTERY HY TU R3

La8% 025640 012600 HOV (SP ) Ky i

H2HE 025642 0102601 Huv (5P Y+ R i

?Rg; 025644 0QQ207 RTY PC i+ AND RE TURN

HORG LNLIGT X

To90

291 025646 04% 116 062 LOP1; ASCLYZ  Z8NOMAUTHER DEVICE AT sosi DUEY NOY RESPUND,
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SEQ 0132
LOPCHK  LOOPBACK CHECKING ROUTINE,

!—] ..1 \)Q)
SOU8 025703 045% 116 062 LOPS:  LASCIZ \¥N2#AOTHER DEVICE AT ®06%A NOT IAV11.\
S0499
S00% 025771 045 116 06, LOP3:  .ASCII /#N2#ADIGITAL INPUT AT «06%A CANNDT BE LOOPED TO DEVICE AT/
5090 006060 040 045 11/ CASCIC 7/ W06/
6197
SJ98 026067 045 116 062 LOPA:  ,ASCII /#N2#ADIGITAL OUTPUT AT #%06%A CANNOT BE LOOPED TO DEVICE AT/
5099 026161 040 045 117 LASCIZ 7 %06/
5300
5301 026166 0a% 116 062 LOPS:  LASCII /#N2#AANALOGUE INPUT AT wO6%A CANNOT BE LOOPED TO DEVICE AT/
gsoe 026260 040 045 117 LASCIZ 7 %06/

103
5304 026265 045 116 062 LOP6:  ,ASCII /#N2#AANALOGUE OUTPUT AT #06%A CANNOT BE LOOPED TO DEVICE AT/
ggos 026360 040 045 117 "ASCIZ 7 %06/

06
gior 026365 045 116 062 LOP7:  .ASCIZ /#MN2%AUNKNOWN MOOUWE AT #06%A CANNOT BE LOOPED, 7

308
22?3 026444 045 116 045 LOPDES: ,ASCIZ “\®N®ALOOPING DESELECTED FOR UNIT sD2w®A.
5311 LIST BEX

2312 +EVEN



MISCELL AREOUS SECTIONS
AUTODROP SECTION

5314
5315
5316
5317
5318
5319
2320
5321
3322
532X

5324
5331

5332
5333
5334
5335
5336
5337
5338
5339
5340
5341

5342
5343

2344

026514
026514

026514
026514
026520
026524
026530
026534
026536
026542
026546

026552
026556
026560
026560
026564
026566
026566
026570
026570
026574
026576
026576
026576

012746
012746
012746
012746
104437
062706
005037
005777

Q05727
001404

013700
104451

104444
012700
104436

104461

MACRU M1200

000340
017266
000004
000003

000010
004060
155126

004060

002074

000004

D11

26 -0CT- 83 15:2° PAGE 54

JORTTL

+

SEE IF THEY WILL RESPOND,

AUTODROP SECTICN

DROPPED FROM TESTING,

RS

L

 THE "ADR"” FLAG WAS SET,
i

H

i

BGNAUTO

SETVEC &4, 0NXM,8PRIO7

CLR NXMFLG
TST aMoD

i IF THE DEVICE DOESN'T EXIST,
i CAUSE THE FLAG NXMFLG TO BF SETY

10%:

IST NXMFLG
BEQ 104
oobu L$LUN

DOCLN
CLRVEC 04

ENDAUTO

}

H

THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE CODE IF
THE UNIT(S) UNDER TEST WRE CHECKED TO
THOSE THAT DON'T ARE IMMEDIATELY

[.$AUTO: :

>

SET UP NON - EXISTENT MEMORY TRAP VECTOR.

MOV
MOV
MOV
MOV
TRAP
ADD
CLEAR NON - EXISTENT MEMORY FLAG

i REFERENCE MEMORY ADDRESS FQR THE DEVICE

TO SEE IF IT EXISTS,

THE RESULTANT TRAP TO VECTOR 04 WILL

(SEE INTERRUPT ROUTINE NXM),

WAS THERE A TRAP ?

BRANCH IF NOT

ELSE DROP THE DEVICE
MOV
TRAP

TRAP
RETURN VECTOR 04 TO NORMAL STATE

MOV

TRAP

CLEAN UP CODE.

L10025:
TRAP

L$LUN,RO
C$000Y

CSDCLN
¢4 RO
C3CVEC

CSAUTO

L

SEQ 0133
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SEQ 0134
CLEANUP CODING SECTION

5346 .SBTTL CLEANUP CODING SECTION
5347

5348 Per

5349 ; THE CLEANUP CODING SECTTON CONTAINS THE CODING THAT IS5 PERFORMED

5350 : AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.
5351 -

535, )
5353 026600 8GNCLN

026600 LSCLEAN::
5354

5363
5364 026600 BRESET : DO A BUS RESET TU SWITCH OFF ALL LEDS

026600 104433 TRAP CSRESET
5365 026602 EXIT CLN
026602 104432 TRAP CS$EXIT
026604 000002 . WORD L 10026 - .
5366
5378
5379 EVEN
5280
5381 026606 ENDCLN

026606 L10026:;

026606 104412 TRAP CSCLEAN



MISCELLANEOUS SECTIONS MACRQ M1200 26-0CT-83 15:22
DROP UNIT SECTION

5383
5384
5385
5386
5387
5388
5389
5390

5391
5400
5401
5402
5403
5404

5405
5406
5407

5408
5420
5421
5422
5423
5424
5425
5426

026610
026610

026610
026612
026620
026622
026622
026624
026630
026634
026636
026640

026644
0c6644
026646

026650

G26700
026700
026700

010026
112760
014600

010046
012746
012746
010600
104417
062706

000167
000030

045

104453

0C0001

026650

000002

000006

116

CF11

PAGE 56
SEQ 0135
LSBTTL DRCP UNIT SECTION
R
; THE DROP-UNIT SECTION CONTAINS THE CODING THAT CAUSES A DEVICE
; TO NO LONGER BE TESTED,
P
BGNDU
L$DU:
MOV RO,(SP)+ 1 SAVE RO CONTENTS
004034 MOvVB #1 ,DROPED(RD) ;i FLAG UNIT DROPPED IN PARAM TABILE
MOV -(SP),RO ; GET ORIGINAL RO CONTENTS
PRINTF 4DROPD.RO ¢+ '"UNIT DROPFED®
MOV #DROPD, -(SP )
MOV 22, -(SP)
MOy 5P ,RO
TRAP C$PNTF
ADD &6, 5P
EXIT b1¥]
.WORD J$JMP
.WORD L10027-2-,
NLIST  BEX
045 DROPD: JASCIZ  /¥NSAUNIT «D2«A DROPPED/
LIST BEX
.EVEN
ENDDU

L10027:
TRAP Csbu



MISCELLANEQUS SECTIONS MACRO M1200 26-0CT-83 15:22
ADD UNIT SECTION

5428
5429
5430
5431
5432
5433
5434
5435
5436

5437
5446
5447
5448
5449

5450
5462
5463
5464
5465

5466
5467
5468
54069

026702
026702

0267C2
026706

026706
026710

026712
026712
026712

026714

.SBTTL  ADD UNIT SECTION

GRS

e we Be we >

105060 004034

000167
000000

104452

T0 THE TEST

BGNAU

CLRB
EXIT

.EVEN
ENDAU

ENDMOD

PAGE 57

CYCLE.,

GLI

OROPED(RO)

AU

It

i

THE ADD-UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES
TO BE EXECUTED 1IN CONJUNCTION WITH THE ADDING OF A UNILT BACK

L$AU: :

SEQ 0136

FLLAG UNIT NOT DROPPED IN PARAM TABLE

L 10030:

. WORD
HORD

TRAP

J$JMP
L10030-2-.

CsAy



HARDWARE TESTS

ADD UNIT SECTION

5471
5482
5483
5518
5319 026714
5520
5521
5522
5523
5524
5525
5532
5538 026714
026714
5539 026714
5540 026720
5541 026722
5542 026724
5543 026726
5544 026732
026732
026736
026742
026746
026752
026754
5545 026760
5546 026764
5547 026770
5548 026774
5549 026776
5550 027002
021002
5551 027004
5552 027006
5553 027010
5554 027012
5555 027016
5556 027020
5557 Q27022
G2r022
027024
027026
027030
5558 027032
027032
027032
5559 027C34
H560 027036
5561 027040
$H562 027042
5563 027044
027044
027050
55,4 027052
Q27092
5565 027054

MACRQ M1200

004737
000417
027116
103465
005037

011714

004144

012746
012746
012746
012746
104437
062706
013701
162701
012702
005003
062701

104404
005004
005711
005704
004737
001405
005203

104456
000145
027150
007634

000340
027112
000004
000003

000010
003700
002002
000004

000002

012146

104405
005302
001357
005703
001404

013700
104451

002074

104444

00%737  Qoeg4ae

26-0CT-83 15:22

PAGE 58

H11

TITLE HARDWARE TESTS

SBTTL

L]
:
H
H
i
'

ITRACL:

10%:

20s$:

30s%;

TEST 1: REGISTER NXM TEST,

BGNMOD

THIS TEST CHECKS THAT ACCESSING THE DEVICE MODE, DATA, CSA AND

TEST 1 - REGISTER NXM TEST.

€SB REGISTERS (IF PRESENT) DOES NOT CAUSE A NXHM TRAP.

BGNTST

CALL
.WORD
TSHD1
BCS
CLR
SETVEC

MOV
5UB
MOV
CLR
ADD
BGNSEG

CLR
151
157
CALL
BEQ
INC
ERRHRD

ENDSED

DEC
BNC
151
BEQ
Hoov

DOCLN
ToT

SELECT
417

EXQV1
ITRCNT
#4,LOCATE , 4PRIO7

MOD,R1
02 ,R1
24 ,RD
R3
#2,R1

R4

(R1)

R4

INSERT

20¢

R3
101,E101,EERA

R2>
104
R3
204
(. S$LUN

QvPk

Ti::

; CALL SELECT ROUTINE

:GIVE TEST PARAMETER

:GIve TEST HEADER ADDRESS

;s IF CARRY IS SET, EXIT TEST

; CLEAR ITERATICN CCUNTER

; SET UP INTERRUPT ROUTINE
MOy
MOV
MOV
MOV
TRAP
ADD

:GET FIRST REGISTER ADDRESS

'

: SET COUNTER FOR 4 REGISTERS

; CLEAR (OCATTON FOR ERROR MARK
; GET REGISTER ADDRESS

TRAP

: TEST REGISTER ADDRESS

iWAS THERE A TRAP?

; SKIP BRANCH IF “SFI“ IS SET

: I NO, BRANCH

iMARK THE ERROR

; ERROR HANDLER
TRAP
.WORD
.WORD
.WORD

10000%
TRAP
$ ALL REGISTERS TESTED
; IF MO, BRANCH
} WAS THERE AN ERROR
i IF NO, DON'T DROP THE UNIT
; OROP THE UNIT UNDER TEST
MOV
TRAP
;s RUN THE CLEAN UP ROUTINE
TRAP

1Y QUICK VERIFY PAsY SELECTEDY?

SEQ 0127

FREARARRARARRRER R RA LR R RARR LR LR R AL RA B AR A AR ARk A AR bbb kbbb d bk bbbk bkt k

(S LIS L LR TS R LY LR Y LR LY LIy T PP VY Y Y Y Y Y P Y Y P Yy Y Y PR Y TRy YA

OPRIOT7, -(SP)
#LOCATE, -(SP3
#4,-(SP)
‘30'(Sp)
C$SVEC

210,5P

C$BSEG

CSERHRD
101
£101
EERA

CSESEG

Lo$ UNLRO
CsDuny

C3DCULN
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557
5590

5591
5592

5593
5594
5595
5596
5597
5598
5599
5600

027060
027062
027066
027074
027076
027100
027100
027104
027106
027106
027110

027112
027112
027112
c27114
027114
027114

027116
027150

027216
027216
027216

001007
005237
023737
001401
000730

012700
104426

104432
000106

005204

000002

045
122

104401

: REGISTER NXM TEST,

0v4144

004146 004144

000004

123
105

62
107

EXQV1:

TSTENL:

TSHD1::
£101;

26-0CT-83 15:22 PAGE S8 1

BNE
INC
CHP
BEQ

BR
CLRVEC

EXIT

BGNSRYV

INC
ENDSRV

NLIST
+ASCIZ
LASC12Z
JLIST
.EVEN

ENDTST

ExQvl i IF YES EXIT TEST
ITRCNT t ITERATION COUNTER + 1
ITRDEF , ITRCNT (OEFAULT ITERATINN EXECUTED
EXQV1 s IF YES EXIT TEST
élRACl 1 IF NO, TEST ITERATION
MOV
TRAP
TSTY
TRAP
. WORD
LOCATE : SERVICE ROUTINE LOCATE
LOCATE: :
R4 : INCREMENTS R4 IF A TRAP T0O 4
;HAS OCCURRED
110032;
RTI
BEX
/uSPEAREGISTER NXM TEST ¥N/
/REGISTER ADDRESSING ERROR - TRAP TO 4/
BEX
L10031;
TRAP

#4 RO
CSCVEC

C$EXTIT

L10031-,

CSETST

SEQ 0138
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TEST 2

5608
5609
5610
5611
5612
5613
5614

5615
5616
5617
5618
5619
5620
5621
5622
5623
D624
5525

5626
5627
5628
5629
5630
5631
5632
5633
5634

5635

5636
5637
5638
5639

5640

5641
%642
5643
5644
5645

5646

MACRO M1200

RESET TkST

027220
027220
027220
027224
027226
0217230
027232
0272%6
027240
oa7244
027250
027254
027256
0217256
027260
027262
027264
027266
2?2172
027274
027276
027300
Q27302
027304
027306
027310
027310
027312
027312
027314
027322
027326
027330
027330
027132
027334
027336
027340
027340
027342
0273%0
027356
027362
027364
027364
027366
027370
0217372
027374
0273174
027374

004737
000417
027562
103552
005037
005001
113701
032701
004737
001404

104457
000310
027605
007724
012702
005202
006201
103375
006302
006302
006302
005003

104404

104433
032777
004737
001404

104457
0003511
027703
007724

104406
052777
032777
c04737
001004

104457
0003512
027710
007724

104405

011714

004144

004132
000020
012146

Y777

000100
012146

000100
000100
012146

154356

154330
154322

LSBTTL

26-0CT-83 15:22 PAGE 60

TEST 2

JL1

RESET TEST

E TSI RS AL PR PR P Y R R PR PN ISR R YRR P P RN P PPV PRV E N FYRFEE Y

L THIS

TEST 2 - RESET TEST,
TEST CHECKS THAT THE DEVICE REGISTERS
i AFTER A BUS RESET,

ARE CORRECTLY SET OR RESET

IN THE MOD REGISTER ONLY THE LED BIT IS TESTED .

T I ETE SV Y Y Y Y P I Y PR P Ry P F IS R Y R Y Y P Y PP Y P Y Y P C YV VYV YTy

ITRAC2:

104
20%:

30%:

403 ;

BGNTST

CAaLL
. WORD
TSHD2
BCS
CLR
CLR
MOVB
BIT
CALL
BEQ
ERRSOF Y

MOV
INC
ASR
BCC
ASL
ASL
ASL
CLR
BGNSEG

BRESET

BIT
CALL
BEG
ERRSOF T

CIKL.00P

BIS
BIT
CALL
BNE
ERRSQOF T

ENDSEG

SELECT
417

EXQve

ITRCNY

R1

CONMSK ,R1
#20,R1

INSERT

104
200,E200,EERG

#-1,Re
Re

R1

20$

Re

R2

Re

R3

2100, &M0OD
INSERT

304
201,E201,EERG

#4100, aMoD
#100, aMOD
INSERT

40%
202,k202,EERG

T2::
t CALL SELECT ROUTINE
:GIVE TEST PARAHETER
;GIVE TEST HEADER ADDRESS
1 IF CARRY IS SET, EXIT TEST
tCLEAR ITERATION COQUNTER
; CLEAR TEMPORARY STORE
: GET MODULE TYPE
;O0ON' T TEST SPECIAL MODULES
; SIKIP BRANCH IF “SFI" IS SET
;BRANCH TF NO SPEC, MODULE
; ERROR HANDLER
TRAP
. WORD
LWORD
.WORD
tMODULE IDENTIFICATION
I

.
[ ]

sMULTYPLY BY 10 TO GET TABLE
s OFFSET

:START WITH DAT REGISTER

TRAP
;00 A BUS RESET
TRAP
;IS LED BIT CLEARED ?
;i SKIP BRANCH IF "SFI"™ IS SET
iBRANCH IF YES
i ERROR HANDLER
TRAP
. WORD
. WORD
.WORD
TRAP

{SWITCH UON THE MUODULE LED
$ IS LED BIT NOW SET 2

1 SKIP BRANCH 1F "SF1" IS SET
tBRANCH IF YES
; ERROR HANDLER

TRAS

L HWORD

RN

T 1

1O0Q0%
TRAP

C3ERSOFT
200

F.200
EERG

C$BSEG
CSRESET

CSERSOFT
201

E201
EERG

CsCLPY

CSERSQFY
JO0

EoQ”
EERG

CSESEL

SEQ 0139
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TEST 2: RESET TEST
5647 027376 013705 003702
5643 027402 062702 000002
5649 027406
027406 104404
5650 027410
027410 104433
5651 027412 052777 000100 154260
5652 027420 016237 030102 004062
5653 027426 011537 004064
3654 027432 005703
o655 027434 001006
5656 027436 032717 000005 004132
5657 027444 001402
5658 027446 005037 004064
5659 027452 042737 000040 004064
5660 027460 Q023737 004062 004064
5661 027466 004737 012146
5662 027472 001404
5663 027474
027474 104457
027476 000313
027500 030035
027502 007664
5664 027504
027504 104406
5665 027506 005203
0666 027510 022703 000003
3667 027514 001405
5668 027516 062702 00U002
5669 027522 062705 000002
3670 027526 Q00734
5671 027530
027530
027530 104405
5672 027532 005737 00224-
5673 027536 001007
5674 027540 005237 004144
5675 027544 023737 004146 004144
2676 027552 001401
Ho77 027554 000630
5678 027556
027556 104432
027560 000362
He79
5680 021562 045 123 06¢
5681 027605 123 120 105
D682 027703 114 105 104
5683 027770 114 105 104
L6864 030035 122 105 107
5685
5686
D687 030102 000000 000010 00000V
5688 030112 000000 000000 CO0LOV
2689 030122 000000 000V00 100000
£330 030132 QOC000 0Q0000 100200

Ly
5692

15:22

50%:

605

70%;

803 :

EXQve:

TSHD2:
200!
E201:
E202:
ERC3:

RSAV:

PAGE 60-1

MOV
ADD
BGNSEG

BRESET

BIS
MOV
MOV
TST
BNE
BIT
BEQ
CLR
BIC
CHMP
CALL
BEQ
ERRSOFT

CKLOOP

INC
CHp
BEQ
ADD
ADD

8R
ERDSEG

TST
BNt
INC
CHP
BEQ
BR
EXIT

LNLIGT
JASCILY
LASCYZ
JASCIZ
JASCILYZ
LASCIZ
.EVEN

L WORD
. WOKD
LWORD
. WORD
LLST
.EVEN

DAT RS
#2,R2

€100 ,aM0D
RSAV(RZ),600D
AR5, BAD

R3

608

&5, CONMSIC

60%

BAD

#40,BAD
GOO0D,BAD
INSERT

704
203,E203,EERB

R3
43, R3
80s$
#e,R2
02 ,R5
50%

QVP

EXQYE

ITRCNT
ITRODEF , ITRCNT
Exave

ITRACe

TST

BEX
/ASCRARESE T

TEST , WN/
JSPECTIAL MODULE FOUND

s GET FIRST REGISTER ADDRESS
1POINT TABLE GFFSET TO DAT CONT,

TRAP C$BSEG
:00 A BUS RESET
TRAP

C$RESET
: SWITCH ON THE MODULE LED
;GET FIRST COMPARE CONTENTS FROM TABLE
sGET FIRST REGISTER CONTENTS
:I5 THIS THE DAT REGISTER?
i+ IF NO, BRANCH
i IS THIS AN INPUT MODULE?
: IF NU, BRANCH
;: TF YES, CLEAR DAT CONTENTS
tMASK QUT OPL BIT FOR ANA, OUTPUT
;CMP TABLE CONT . WITH REG, CONT,
; SKIM BRANCH IF "SFI" IS SET

:ERROR HANDLER

TRAP CSERSOFT
. WORD 203
. WORD E203
. WORD EERB
L]
TRAP CsCLPL
; COUNTER FOR NEXY REGISTER
+3 REGISTERS TESTED ?
:BRANCH IF YES
:LOAD NEXT TABLE ADDR.
i LUAD NEXT REGISTER ADOR,
10001%:
TRAP CSESED
; I5 QUICK VERIFY PASS SELECTYED?
I YRS EXIT TEST
t ITERATION COUNTER + 1
;OEFAULT ITERATION EXECUTED
sIF YES EXIT TEST
s IF NO, TEST ITERATION
TRAP C3exIT
LWORD [.10033 -,

CAN'T BE TESTED WITH THIYS DIAGNOSTIC /

ALED BIT IN MOD REGISTéR NOT CLEARED AFTER BUS RESET ~
/LED BIT IN MOD REGISTER CAN'T BE SET/
/REGISTER INCORRECT AFTER BUS RESET /

0,0,0,0
0,0,0,0
0,0,100000,0
0,0,100200,0
BEX

s MASKS FOR DIGLTAL INPUT
s MASKS FOR DIGLITAL QUTPUI
sHALICH FOR ANALOGUE TN
iMASKS FOR ANALQGUE QUTRUT

SEQ 0140



HARDWARE TESTS  MACRU M1200 26-0CT-83 15:22 PAGE 60-2
5EQ 0141
TEST 2: RESET TEST

5693 030142 ENDTST
Q3014° '1_10053:
030142 104401 TRAP CsETNT



HARDWARE. TESTS  MACRO M1.200

TEST 3: REGISTER R/W BIT TEST,
5695
5696
5697
5698

»699
5700
5701
5702

=703
“704
57905
S706
5707

5708
5709
5710
5711
5712
5713

5715
5716
717
5718
5719
5720
5721
5722
5723%
5724
5725
5726
Sl2?
v728
5729
5730
5731
57%p
5733
11734
573
IRVAIS)
573437
5738
57139
H/40
5741

030144
030144
030144
030150
030152
(20154
030156
030156
030160
030162
030166
030172
030176
030202
030204
0350204
030206
030210
030212
030214
030214
030220
030222
030224
030230
030234
030236
030240
030242
030244
030246
030250
030252
030260
030266
030274
030300
030302
030306
030310
030314
030322

030324
030324
030326
Q303532
030336

004737
000417
030626
10300

104432
001144
005037
113701
032701
004737
001404

104457
000454
030652
007724

012700
104441
005001
113701
012702
005202
006201
103375
006302
006302
006302
005003
013737
012737
0l6257
004737
005203
Q22703
001406
062702
062737
000756

104404
113701
032701
001515

011714

004144
004132
000020
012146

000340

004132
177777

003700
000455
031264
010440

000004

000002
000002

OV B I
000001

26-0CT-83 15:2¢

010760
007200
010754

010760

M11

PAGE 61
LSBYTL TEST 3; REGISTER R/W BIT TEST,
Y Y PNy VY Y Y P N PR P YTy P R Y N P R YV VY P Y P N VTN P Y YV YV Y PSR Y ]
: TEST 3 - REGISTER R/W BIT TEST,.
t THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGISTER CAN ALL BF
:SET, ALL CLEARED AND INDIVIDUALLY SET,
T T T Oy g N T Y Y Y Y L VY I L L L T L T O W WU gy
BGNTST
T3::
CALL SELECT ;CALL. SELECT ROUTINE
. WORD 417 ; TEST SELECT MASK
TSHD3 t TEST HEADER ADDRESS
RCC 14 ; IF CARRY IS SET, DON'T HRANCH
EXIT 78T {tEXIT TEST LF CARRY IS SET
TRAP CeEXIT
. WORD 110034 -,
1%: CLR ITRCNT ;CLEAR ITERATION COUNTER
MOVA CONMSK,R1 ;GET MODULE TYPE
BIT #2420, ,R1 s TEST ONLY ANAL .+ DIGITAL MODULES
CALL. INSERT  SKIP BRANCH IF "SFI" 1S SET
BEQ TITRAC3 P
ERRSOFT 300,E300,LCRG 1 ERROR HANDLER
TRAP CSERSQOFT
. WORD 200
. WORD E300
.WORD EERG
ITRAC3: SETPRI #PRIOY iDISABLE INTERRUPTS
MOV 2PR1OT,RO
TRAP C$SPRI
CLR R1 i CLEAR TEMPORARY STORE
Hove CONMSI(, R ; GET MODULE TYPE
MOV &£-1,R2 :
10%: INC RZ tMODULE IDENTIFICATION
ASR R1 [P
Bcc 10 T
ASL R2 sMULTYPLY BY 8. TO GET TABLE
AsL R2 tOFFSET
ASL R2 :
CLR R3 tSTART WITH MOD REGISTER
MoV MOD , REGADD {LOAD FIRST REGISTER ADDRESS
20%: MOV 0%501, ,ERRNBR (LOAD FIRST FRROR NUMBER
MOV RWMAK{R2) ,MASK {GET R/7W MASK FORM TABLE
CALL REGTST s CALL REGISTER TEST
INC R tCOUNTER FOR NEXT REGISTER
CHP 24 ,R3 14 REGISTERS TESTED ?
BEQ 30s ; BRANCH IF YES
ADD 40, R2 tLOAD NEXT TABLE ADDR,
ADD 02, REGARD (NEXT REGIGTER ADDRESS
BR 20% 1 TEST AGAIN WITH NEW PARAMEITER
; THE FOLY OWING CODE IS FOR TESTING THE RT1 BIT IN A DIGITAL INPUT HMODULE,
203 AGNSEG
TRAP ¢sBstu
MOVH CONMYSK ,R1 ;LE 1 MODWL R TYPE
It #1,R1 ;T MOV E A DIGITAL INPUT?
BEQ 70% 1BRANCH 1F NO

SEQ 0142
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REGISTER R/W BIT TEST,

TEST 3:

5742
5743
5744
5745
5746
5747
5748
5749
5750
5751

5752

5753
5754
5755
5756
5757
5758
5759
5760
5761

5762

5763
5764
5769
5766
5767
L7606
5769
5770
"771

Lr
-
-4
g%

R R RN R0 R0
B T B T
T
L X~ (N

n
-
(o~
<

030340
NI0346
030354
030362
030370
030374
030376
030402
032410
Q30416
030416
030420
030422
030424
030426
030476
030430
030436
030444
Qr0452
030456
030460
030464
030472
030500
030500
030502
030504
030506
030510
030510
030512
030520
030526
030534
030540
130542
030546
030554
030562
030562
030564
030566
030570
Q30572
030572
Q30572
030574
.. 2600
050602
030606
03061+
030616
030622
V30622
030624

052717
0427177
017737
122737
004737
001414
013705
012737
042737

104457
000460
030747
007664

104406
0427177
017737
122737
004737
001414
013705
012737
042737

104457
000461
031037
007664

104406
052777
117737
122737
004737
001414
013705
012737
142737

104457
000462
031150
007664

104405
005737
001010
005237
023737
001402
000137

1044372
000500

000001
000002
153320
000101
012146

003700
000101
177600

000001
153236
000102
012146

003700
000102
177600

000001
153154
000103
012146

C03700

000103
177600

002242

004144
004146

030214

153332
153324
004064
004064

004062
004064

153242
004064
004064

004062
004064

153160
004064
004064

004062
004064

004144

405%:

604

0%

EXQV3:

BIS
BIC
MOV
CHMPB
CALL
BEQ
MOV
MOV
BIC
ERRSOF T

CKL.OOP

BIC
MOV
cHPB
CALL
BEQ
MOV
MOV
BIC
ERRSOF T

CKLooP

BIS
MOVB
CHPB
CALL
BEQ
MOV
MOV
BICB
ERRSOF T

ENDSEG

TST
BNE
INC
CHP
Btd
JMp

EXIT TsY

N11

&1, oM0OD
#2,8M00
aM0D,BAD
#101,8AD
INSERT

404

MOD,R5
101,G00D
#177600,8BAD
304 ,E304 ,EERB

3, 89M0D

&MOD, BAD
2102,BAD
INSERT

60}

MOD, R5
2102,G000
#177600,BAD
305,E305,EERB

#1,8M00

aM00 ,BAD
#103,BAD
INSERT

704

MOD.RS
#103,G00D
#177600,BAD
306,E306,EERDB

Qavp

EXUV 3

ITRCNT
LTRDEF , ITRCONT
EXQV3

ITRAC3S

1SET RTO 81T IN DIGITAL INPUT
:CLEAR RT1 BIT
tGET MOD REGISTER CONTENTS

tRT1 BYXT CLEARED + RTO BIT SET ?

1 SIKIP BRANCH IF
1 BRANCH Ir YES
;SET UP DATA FOR ERROR MESSAGES
;1 SET UP DATA FOR ERROR MESSAGES
s MASK QUT UNUSED BITS

t ERROR HANDLER

"SFI" IS SET

TRAP
JWPRD
WD
I RAF

{CLEAR RTO BIT

{GET REGISTER CONTENTS

;IS RT1 BIT SET 72

; SKIP BRANCH IF "“SF1~ IS SET

;:BRANCH IF YES

1 SET UP DATA FOR ERROR MESSAGES
;:SET UP DATA FOR ERROR MESSAGES
$MASIKK QUT UNUSED BITS

; ERROR HANDLER

TRAP
LWORD
. WORD
.WORD
TRAP

i ST RTO BIT

iGET MOD REG, CONTENTS

: IS RTO AND RT1 EIT SET

i SKIP BRANCH IF “SFI® IS SET

:BRANCH IF YES

;SET UP DATA FOR ERROR MESSAGES
1 SET UP DATA FOR ERROR MESSAGES
i MASK QUT UNUSED BITS

; ERROR HANDLER

TRAP

. WORD

. WORD

. WORD

10000%:

T RAP
1 IS QUICK VERIFY PASS SELECTED?
1 IF YES, EXIT TEST

{ ITERATION COUNTER » 1
tDEFAULT ITERATION EXECUTED
{IF YES, EXIT TEST

i IF NO, TEST ITERATIQON

TRA
«WORD

CSERSOFY
304

£E304
ErRB

CsCLP1

CSERSOFTY
305

E305
EERB

C$CLPL

CSFRSOFT
306

EX0b
EERB

CsEstL

SEG 0143



HARDUWARL:

TEST X,

LUR1
bWl I
578%
5784
578%
5786
sa’
5H88
5789
5730
ha)

Hrap
fraR
AR
5.79%
%66

519
?‘ SR
L7799

TE STy

MACRO M1.00

REGISTER R/W 81T TEST,

030626
030652
030747
031037
031126
031150
031237

031064
X107
031274
0X1202
031304
081312
G¥13%14
0X1322

051324
0X1324
031324

031326

000011
0Q000¢
QL0000
000000
000000
000000
0V0000
000000

104401

O O re e e
et et b g ") [
Nd N O

000000
1?2717
000000
000000

J6-0CT -83

06¢
105
104
104

104
12
070000
000000
077136

001420

15:22  PAGE 61

JNLIGT
TSHD3:: ,ASCIZ
E200: JASCTIZ

£304; LASCIZ
F 305: JASCTI
JASCIZ
E306: LASCII
ASCTYZ
AIST
JEVEN
RWMAK: ,WORD

. WORD
.WORD
JWORD

LEVEN
ENDTST

ENDMOD

Q

[}1 ()

BEX

/USOWAR-W BIT TESTEN/

/SPECIAL MOOUWLE FOUND - CAN'T BE TESTED WITH THIS DIAGNOSTIC /
/MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT/

/7MOD REGISTER CONTENTS OF DIGITAL INPUT MODWA & INCORRECT/
«12>¢15>»/RT1 BIT NOT SET/

/MOD REGISTER CONTENTS OF DIGITAL INPUT MODWLE INCORREC!Y/
<12>¢15/RTO + AT1 NOT SET/

BEX

11,0, 10000,0 JR7W MASKS FOR DIGITI INEYT

0,1/7727/7,0,0 IRZW MAGKS FOR DIGITAL QuiTtPoY

0,0,77136,0 1RZW MASKYS FOR ANAL DGLE  INPOIT
0,0,1420,0 1RZW MASKS FUR ANAL OGUE QUTRLT
L. 10034,

TRAP Cst7oT

SEQ 0144



HARDWARL
TEST X

K80
343
LiHag
LS
5841
585
5893
5854
H85%
LALH
HAah!
5858
5859

5860
5861
5862
863
5864

5865
5866

586~
5868
5869

5870

5871
5872
5873
5874
5875
5876
5877
5878

5879
5880
5881
5882

5883

884

HE AT A

MACRO MO0

REGISTER R/W BIT TEST,

031326

031326
031326
021326
031332
031334
0%1336
031340
031340
031342
031344
031350
031350
0X1352
031356
031362
031362
031366
031372
031376
031402
031404
031410
031410
031414
031416
031424
03143,
031436
031442
031446
031450
031454
031454
031455
031460
031464
031470
031472
0%147p
031474
031476
031500
031502
031502
031504

004737
000401
031760
103002

104432
001050
005037

104404
005037
005077

012746
012746
013746
012746
104437
062706

012700
104441
012777
0527177
012701
004737
0057%7
001015
162701

010100
101441
020127
004737
001362

1044%7
000621
032040
0ora4ap

104406

011714

004144

004150
15232¢

000340
017276
003710
000003

000010
000340
040000
000400
000340
0l152¢
004150

000040

000100
012146

Je QCT 8% 1500

152260
152252

204!

PAGE 63

LTITLE HARDWARE.

JSBTTL TEST 4.

TEGTS
BGNMOD

INTERNAL INTERRUPT LOGIC TEST

- DIGITAL INPUT,

SEQ 0145

IRELIEELE AR Y Y YRR YRR YR Y Y Y Y Yy Y Y Y Y Y Y Y N Y Y Y Y Y R YN YR N Y Y Y

1QUESTIONS.,

TEST 4 - INTERNAL INTERRUPT LOGIC TEST

H
tTHIS TEST CHECKS THAT THE INTERNAL INTERRUPY LOGIC 1S ABLE TO CAUSE AN
$ INTERRUPT USING THE VECTOR AND PRIODRITY LEVEL

tAND THEN INTERRUPT TEST BITS., AFTER INTERRUPT, THE CSA CONTENTS
1ARE ALSO CHECIED,

1R AR 0000000040000ttt ittt tdddddddddddd ettt addd At ddbitsbttbRbbdtbbbian

BGNTST

CALL
. WORD
TGHD4
BCC
EXIT

CLR
BONSEG

=F
]~
¢ 2
>
0
F--

CLR
CLR
SETVEC

SETPRI

MOV
BIS
MOy
CAL L
ST
HNFE
50U

SE TPR]

10%;

cHp
CAL L
HNE
ERRGQF T

Ciet 0P
St TRR]

4

SELECT
401

14
TSI
ITRCNTY

INTFLA
A SA

VEC, #INTSR, OPRIO?

OPRIO/

240000, BCHA
&400,aC5A
oPRIO! . R
“T."S

INTHL A

JO%

240 ,R1

R

Ri,0PRIO.
INGERT

104

401 ,E401,EERY

PRIO/Y

T4.:
JUMP TO SFLECT ROUTINE
tGIVE TEST PARAMETER
JGIVE TEST HEADER
JHRANCH IF CARRY I4 CLEARED
jEXIT TEST IF CARRY WAS GET
TRAP
L WORD
1tCLEAR ITERATION COUNTER

TRAP
iCLEAR INTERRUPT FLAG
iCLEAR CONTOL STATUS REGISTER

1SET VECTOR AND SERVICE ROUTINE

MOV
MOV
MOV
MOV
TRAP
ADD

10ISABLE INTERRUPT AT THIS POINT

MOV
TRAP
JSET IE 81T IN CSA

- DIGITAL INPUT,

SELECTED IN THE START 1P
THE INTERRUPT 14 GENERATED By SETTING THE IMTERRUPT ENABLE

Csb [
L1003% |

C$BSED

210,5pP

OPRIOC! RV
C$SPR]

151GET TST IR BIT IN CSA REGISTER

111LCAD Rl WITH PRIORITY NUMEIER

1 WAITY 20 LS

P INTERRUPT DCCURREL 7

1BRANCH IF YEY

tDECREMENT PRIORITY

1SET PRIORIT
MOV
TRAP

tI% THE PRIORITY OVER v}

1HHKIP BRANCH [F SET FLAG 9ET

1 I S, BRANCH

JERROR HANDI ER
TRAP
. WORD
WORD
L WORD

tHRANCH T HUNSEG TF LOF Iy b
IRAP

(DISABLE INTERRUPT AT THIS PQINT

CIEN
C$SPR1

CSERSOFT
41

4 -10 '_
EER?

CiCLRY



HARDWARLE

TEST 4

5885
ptatelol
o887
5888
5889
58490
5891
5892
5893
5894
5895
5896
5897

5898

5899
5900
5901
5902
5903
5904

5905

5906
5907
5908
5909
5910
5911
912

5213

5914
5915
5916
5917
5918
5319
5920
5921

TEaTs

MACRU M1.700

INTERNAL INTERRUPT LOGIC TEST

031504
031510
031512
031516
031522
031526

031542
031546

C31600
031600
031602
031604
031606
031610
031610
031612
031620
031626
031632
031634
031642
031642
031644
031646
031650
031652
031652
031654
031662
031670
031676
031702
031704
031712
031712
031714
031716
031720
01722
031722
031722
031724
031730
031732
031736
031744
031746
031750
031754
031/54
031756

012700
10444
062701
020137
004737
001430
000005

010137
013737
000005

104457
000622
032122
007342

104406
017737
022737
004737
001407
012737

104457
000623
0%e211
007342

104406
052717
017737
022737
004737
001407
012737

104457
000624
032310
007342

104405
005737
001007
005237
023737
001401
000600
005077

104432
Q00434

000340
000040

003710
012146

004064
003712

152066
140000
012146

140000

100000
152016
040000
012146

040000

002242

004144
004146

151730

004062

004064
004064

004062

152022
004064
004064

004062

004144

J6 0CT 8% 1520

30%:

4013

504

ExXQvae:

PAGE
- DIGITAL INPUT,

65 1

ADD
CMP
CALL
BEQ
REPT
ASR

. ENDR
MOV
MOV
REPT
ASR
.ENDR
ERRSOF T

CKLOOP

MOV
cMpP
CALL
BEQ
MOV
ERRSOF T

CKLOOP

8IS

MOV

CHP
CALL
BEQ
MOV
ERRSOFT

ENDSEG

ST
BNE
INC
CHP
BEQ
BR
CL.R
EXIT

D1¢

440 ,R1
R1.PRIO
INSERT
304

5

R1

R1,8AD
PRIO,GOOD

o
GOOD
402,E402,EER]

BCSA,BAD
£140000,8AD
INSERT

404
4140000,G000D
403,E403,EERL

©100000,aCSA
@CSA,BRD
©40000,8BAD
INSERT

504

240000 ,600D
404 ,E404 ,EER)

QvP

ExQva

TTRCNT
I1TRDEF , [ TRECNTY
EXJVa

ITPACH

MCYHA

Ts7

MOV #PRIO/, RO
TRAP C$SPRI
tCORRECT PRI, FOR CMP (=INC By 1)
iCHECIK INTERRUPT PRIORITY
1 SKIP BRANCH IF SFTI FLAG SET
1BRANCH IF PRIORITY WAS CORRECT
1SET UP DATA FOR ERROR MESSAGES

SET UP DATA FOR ERROR MESSAGE

TRAP CSERSOF T
JWORC 402
JHORD  EA02
,MORD  EERI

tBRANCH TO BGNSEG IF LOE IS SET
TRAP C$CLPL

tGET CSA CONTENTS

;IE AND IR SHOULD BE SET

;SKIP BRANCH IF SFI FLAG SET

1BRANCH IF YES

1SET UP DATA FOR ERROR MESSAGES

;ERROR HANDLER
TRAP CSERSOF T
.WORD 403
.MORD  EAQS
JWORD  EER1

{BRANCH TO BGNSEG IF LOE IS SET
TRAP cscLPy

yCLEAR IR 1S BIT IN CSA

{GET CSA CONTENTS

+1S TR1S BIT CLEARED

;GIKIP BRANCH IF GFI FLAG SET

;BRANCH IF YES

;SET UP DATA FOR ERROR MESSAGES

;ERROR HANDLER
TRAP CSERSOF T
.WORD 404
.WORD  E£404
.WORD  EER1

100004 :

TRAP C$ESEG

1 IS QUICK VERIFY PASS SELECTED?

(1P YES, EXIT TEST

JITEQATION COUNTER . 1

(DEFAULT TTERATION EXECUTED

(IF YES, EXIT TEST

I+ NO, TEST TTFRATION

;CLEAR CSA REGISIER

(EXLT TETS
TRAR (D YRR O
JWORD L 1003s

5EQ 0146



HARDWARE TtS51S  MACRO M1.200

TEST 4: INTERNAL

5922

5923 031760

5924 032040

5925 032122

5926 032211

5927 032310

5928

5929

5930

5931 032417
032412
Q32412

Ele

26 -0CT-83 15:22 PAGE 63-2

INTERRUPT LOGIC TEST

045
116
1t
103
111

104401

123
117
11
13
le2

062
040
124
101
061

- DIGITAL INPUT,

NLIST BEX
TSHD4:: ,ASCIZ /«S2¥AINTERMAL INTERRUPT TEST - DIGITAL INPUT,#N/
E401: JASCIZ /NO INTERRUPT AFTER SETTING EI + 75T IR BIT IN CSA/
E402: JASCIZ  /INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL/
£E403: ,ASCIZ /CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT/
E404: ,ASCIZ /IR15 IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT/
LIST BEX
.EVEN
ENDTST

L10035;
TRAP CSETST

SEQ 0147



HARDWARE TtSTs  MACRO M1200

TEST S: INTERNAL LOGIC TEST

5933

5924

5935

5936

5937

5938

5939

5940

5941

5942

5943

5944

5945 032414

032414

032414

5947 032420

5948 032422

5949 032424

5950 032426
032426
032430

5951 032432

2952 032436

5953 032440

5954 032442
032442

5955 032444

5956 032450

5957 032454

5958 032460

5959 032466

5960 032474

5961 032500

5962 032506

5963 032512

5964 032514
032514
032516

5946 004737
000404
033204

103002

104432
001242
005037
005003
005004

104404
005777
005077
050477
017737
Cl12737
050437
023737
004737
001404

011714

004144

151232
151230
151224
151220
100000
004062
004062
012146

104457
000765

5365

5966
5967
5968
0969
5970
5971
5972
5973
5974
5975
5976
5977

032520
032522
032524
032524
032526
Q032534
032540
032544
032552
0325690
032562
032564
032570
032572
032600
032604
032604
Q32006
032610

033261
007474

104406
052777
012701
ooavr37
017737
032737
001015
005301
004737
001363
012737
050437

104457
000766
033345

000001
000024
011514
151134
000200

012146

100200
004062

J6 0CT-83% 15:22

004064
004062

004064

151150

004064
004064

004062

- ANALOGUE INPUT,

LSBTTL

PAGE 64

TEST 5:

F L

INTERNAL LOGIC TEST - ANALOGUE

2

INPUT,

R ELITET L LY ITY Y ST LSS Y SRR Y RS P PR RN P RN P Y LY P NSV R YR YT Y YR TTY Y

TEST 5 - INTERNAL LOGIC TEST

- ANALOGUE INPUT,

;THIS TEST PERFORMS A PSEUDO CONVERSION ON EACH CHANNEL THAT IS FOUND, BY

iSETTING THE A/D START BIT AND THEN POLLING THE ‘DONE!

BIT TO CHECK THAT

:TEES$ONXER§ION HAS BEEN COMPLETED WITHIN THE ALLOWED TIMECUT PERIOD (AT
i L 10MS ).
{BEFORE A/D START IS SET, A CHECK IS MADE THAT THE DONE BIT IS CLEARED.

; THE ERROR CONDITIONS ARE ALSO CHECKED, BUT NU CHECK IS MADE ON THE RESULTING
1 INPUTS OR ON THE GAIN SETTING.
1RAARARRRR A AR AR R AR AR AR Rk kAR Ak R Ak R R Rk ddhkoh b kh ok kAR ok

1%:
ITRACS:

104:

20%:

30%:

BGNTST

CALL
.WORD
TSHDS
BCC
EXIT

CLR
CLR
CLR
BGNSEG

TST

CLR

B1S

MOV

MOV

BIS

CMP
CALL
BEQ
ERRSOFT

cKLogr

BIS
MOV
CALL
MOov
BIT
HNE
DEC
CAL L
BNE
MOV
Bis
ERRSOFT

SELECT
404

18
TST

ITRCNT
R3
R4

@DAT

LCSA

R4 ,aCSA
9CSA,BAD
€100000,G0O0OD
R4,G000
GO0D,BAD
INSERT

203
501,E501,EER4S

o1,dC5A

©20. ,R1
w1500
CHA,BAD
¢200,BAD

404

R1

INSERT

X0
#100200,GG0OD
R4, GOOD
502,E502,EER4

T5::
;CALL SELECT ROUTINE
;GIVE TEST PARAMETER (BASIC,AIP)
{GIVE TEST HEADER ADDRESS
s BRANCH IF CARRY IS CLEARED
sEXIT TEST IF CARRY WAS SET

TRAP CIEXIT
.WORD L10036 -,
; CLEAR ITERATION COUNTER
; CLEAR MAXIMUM CHANNEL COUNTER
;GET FIRST CHANNEL
TRAP C3$BSEG

; READ DAT TO CLEAR DONE+ERR IN CSA
tCLEAR CONTROL STATUS REGISTER

;s LOAD CHANNEL NUMBER

:GET CSA CONTENTS

$sSET UP GOOD DATA

: SAVE CHANNEL NUMBER IN GOOD

:+ IS CHANNEL AVAILABLE AND OONE CLEARED
; SKIP BRANCH IF SFI FLAG SET

;BRAMCH IF YES

i ERROR HANDLER

TRAP C$ERSOFT
.WORD 501
WORD E501
.WORD EER4

: BRANCH BACK TO BGNSEG
TRAP CsCLPL

1 START A CONVERSION

¢ SET UP TIME OUT COUNTER

tWAIT S00 US

:GET CSA CONTENTS

:POLL THE DONE BIT

tBRANCH IF DONE BIT WAS SET

sDECREMENT TIMEQUT COUNTER

i SKIP BRANCH IF SFI FLAG SET

:BRANCH IF 4 MS NOT REACHED

;SET UP DATA FOR ERROR MESSAGES

; LOAD CHANNEL NUMBER INTO GOOD

: ERROR HANDLER
TRAP LI3BERSUFT
WORD 500
+WORD ES00

SEQ 0148



HARDWARE TESTS MACRO M1.200

TEST 5;

53987

5988

5989
5990
5991
5992
5993
5994
5995
5996

5997

5998
5999
6000
6001
6002
6003
65004
6005
6006

6007
»003

~009
5010
5011
LO12
6013

INTERNAL LOGIC

032612
032614
032614
032616
032624
032632
032640
032644
032652
032656
032660
032660
032662
032664
032666
032670
032670
032670
032672
032672
032674
032702
032710
032716
032722
032730
032734
032736
032736
032740
032742
032744
032746
032746
032750
032756
032764
0327172
033000
033004
033012
033016
033020
033020
033022
033024
033026
033030
033030
032032
033032
033032
033034
0353042
033044
033050
033052

007474

104406
052777
017737
012737
050437
023737
Q04737
001404

104457
000767
033427
007474

104405

104404
017737
017737
012737
050437
023737
004737
001404

104457
000770
033517
007474

104406
052777
0527177
017737
012737
050437
023737
004737
001404

104457
000771
033604
007474

104406

104405
017737
005207
022703
002027
017737

TEST

000001
151054
100240
00406.
004062
012146

151002
150776
100000
004062
004062
ol2146

000001
000001
150714
100040
004062
004062
012146

150642
000017/

150626

151060
004064
004062

004064

004064
004064
004062

004064

150726
150720
004064
004062

004064

004064

004064

405

50%:

603

704

26-0CT7-83 15:22 PAGE 64-1
- ANALOGUE INPUT,

CKL.00P

BIS

MOV

MOV

BIS

CMP
CALL
BEQ
ERRSOFT

ENDSEG

BGNSEG

MOV

MOV

MOV

BIS

CHP
CALL
BEQ
ERRSOFT

CkLOQOP

BIS

BIS

MOV

MOV

8IS

CMP
CALL
BEG
ERRSOFT

CKLOOP
ENOSEG

MOV
INC
CHP
BGE
MOV

Gle

41,aCSA
®CSA,BAD
4100240,6000
R4 ,600D
GOCD,BAD
INSERT

504
503,E503,EERA

QDAT .BAD
8CSA,8AD
2100000,G00D
R4 ,G0O0D
GO0D,BAD
INSERT

604

504 ,E504 ,EER4

¢1,aCSA
¢l,aCsA
aCSA,BAD
£100040,G00D
R4 ,G00ON
GOOD,BAD
INSERT

0%
505,E505,EERA

SOAT, BAD
R3
015, ,R3
G0'$
ACSA,BAD

=] 1

.WORD EER4

1BRANCH TO BGNSEG
TRAP

$1SET A/D START BIT TO GET AN ERR
;GET CSA CONTENTS
ySET UP GOOD DATA FOR COMPARISON

:ERROR BIT SHOULD NOW BE SET
; SKIP BRANCH IF SFI FLAG SET
tBRANCH TIF YES
: ERROR HANDLER

CsCLPL

TRAP CSERSOFT

.WORD 503

.WORD ESO3

. WORD EERA
100004

TRAP CSESEG

TRAP C$BSEG

;CLEAR DONE + ERR BY READING DAT REG.
sGET CSA CONTENTS
;SET UP GOOD DATA FOR COMPARISON

R

;OONE + 'RR BIT SHOULD NOW BE CLEARED
; SKIP BRANCH IF SFI FLAG SET

iBRANCH iF YES

i ERROR MANDLER

TRAP CS$ERSOF T

.WORD 504

. WORD E504

. WORD EER4
:BRANCH YO BGNSEG IF LOE IS SET

TRAP CS$CLPL

i SET A/D START BIT IN CSA

:SET A/D START A SECOND TIME
1GET CSA CONTENTS

:SET UP GOOD DATA FOR COMPARISON

;ERROR BIT SHOWD BE SET

$ SKIP BRANCH IF SFI FLAG SET
:BRANCH [F YES

;ERROR HANDLER

TRAP C$ERSOF Y
WORD 505
.WCRD ES05
.WORD EER4
i BRANCH BACIKK TO BUNSEG (LOE SET)
TRAP CsCLpy
100014 .
TRAP CSESEL

;CLEAR ERROR BIT IN CSA
tMARK CHANNEL NUMBER
;16 CHANNELS TESTED ?
;BRANCH IF NOT

tGET CSA CONTENTS

SEQ 0149



HARDWARE

TESTsS

MACRO M1.200 2

INTERNAL LOGIC

033060
033066
033074
033076
033102
033106
033112
033120
033122
033124
033130
0335134
033140
033144
033150
033152
033156
033160
033164
033172
033174
033200
0335200
033202

033204
033261
033345
033427
033517
033604

033672
033672
033672

042737
023727
103026
062704
005077
050477
032777
001407
005003
000137
062704
000137
062704
020427
101754
Q05737
001010
005237
023737
001402
000137

104432
000470

045
103
104
105
105
105

104401

TEST

100377
004064

000400
150576
150572
100000

032442
000400
032442
010000
070000

002242

004144
004146

032436

123
123
117
122
122
122

6 0CTr.-83

- ANALOGUE

004064
077400

150564

004144

062
101
116
122
122
122

15:28
INPUT,

B0O4%:

90%:
100%:

110%:

EXQVS:

TSHDS: :
ESO0L:
ESQ2:
ESQL:
£S04
ESO05:

PAGE 64 .2

BIC
CMP
BHIS
ADD
CLR
BIS
BIT
BEQ
CLR
JMP
ADD
JMP
ADD
CMP
BLOS
157
BNE.
INC
cHp
BEQ
JMP
EXIT

JNLIST
LASCIZ
ASCIZ
JASCIZ
JASCIZ
.ASCIZ
ASCIZ
LIST

EVEN

ENDTST

H1e

#100377,BAD
BAD, #77400
1108

84400 ,R4
SCSA

R4, CSA
€100000,8CSA
1003

R3

104

4400 ,R4

104
#10000,R4
R4, 870000
803

QVP

EXQVS
ITRCNT
ITRDEF , ITRCNT
EXQVS
ITRACS

TST

BEX

§MASIK OUT UNUSED BITS
sHAVE WE REACHED LAST CHA.
tEXIT IF YES

: INCREMENT CHANNEL NUMBER
; CLEAR OLD CHANNEL NUMBER
:LOAD NEW CHANNEL NUMBER

: IS THE LOADED CHANNEL AVAILABLE ?
1BRANCH IF NOT

1POINT TO FIRST CHANNEL IN BANK

s IF YES GO TO TEST CHANNEL

;GET NEXT CHANNEL

sREPEAT WITH NEXT CHANNEL

;POINT TO NEXT CHANNEL BANK

tHAVE WE REACHED THE LAST CHA.
;BRANCH IF NOT

; IS QUICK VERIFY PASS SELECTED?
:IF YES, EXIT TEST

; ITERATION COUNTER + 1

; DEFAULT ITERATION EXECUTED

s IF YES, EXIT TEST

IN LAST BANK

/8S28ATNTERNAL. LOGIC TEST - ANALOGUE INPUT,sN/
/CSA CONTENTS INCORRECT AFTER READ DAT AND CLEAR CSA/
/DONE BIT IN CSA NOT SET (TIMEQUT) AFTER AND START/

\ERR BIT IN CSA NOT SET

/ERR, DONE BIT IN CSA NOT CLEARED AFTER READ DAT REG, /
\NERR BAiT IN CSA NOT SET AFTER LOADING A/D START TWICEN

BEX

112

:IF NO, YEST ITERATION
sEXIT TEST
TRAP CSEXIT
. WORD L10036-,
AFTER A/D START WHEN DONE IS SETN
L10030:
TRAP CSETST

SEQ 0150



HARDWARE TLESIS

TEST 63

6048
6049
6050
6051
6052
6053
6054
6055
6056
6057
0058
6059
6060
6061

6062
6063
6064
6065
6066

6067
6068

6069
€070
6071

6072
6073

6074
6075
6076
6077
6078
K079
#080
6081
6082
K083
6084
6085
6086

MACRO M1200 26-0CT-8% 15:22 PAGE 65

T1le

SEQ 0151

INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT.

SBTTL  TEST 6: INTERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT,

(RRAARRARRARRERRRRRR AR R ARARERLRRARA AR CARARRARRRA AR h bbbkt hhbbhhbbhdbhhbhhd

] TEST 6 - INYERNAL INTERRUPT LOGIC TEST - ANALOGUE INPUT,

'

i THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO CAUSE A

iDONE AND AN ERROR INTERRUPT USING THE VECTOR AND PRIORITY LEVFL SELECTED

iIN THE START UP QUESTIONS.

i THE DONE INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE

tBIT AND THE A/D START BIT.

i THE ERROR IMTERRUPT IS GENERATE(D BY SETTING THE A/D START BIT TWICE,

;A TIME OUT IS GENERATED IF THE INTERRUPT HAS HOT OCCURED WITHIN THE

tALLOWED TIMEQUT PERIOD,

Yy Yy Yy Yy Yy Yy Yy ey Y Y Y Y YT YY
033674 BGNTST
033674 T6:;
033674 004737 011714 CALL SELECT {CALL SELECT ROUTINE
033700 000404 .WORD 404 iGIVE TEST PARAMETER (BASIC+AIP)
033702 034524 TSHD6 tGIVE TEST HEADER ADDRESS
033704 103002 BCC 1% :BRANCH If CARRY IS CLEAKRED
033706 EXIT TS7 {EXIT TEST IF CARRY WAS SET
033706 104432 TRAP C$eXIT
033710 001242 . WORD L10037 -,
033712 005037 004144 1%: CLR ITRCNT :CLEAR ITERATION JOUNTER
033716 SETVEC VEC,#INTSR,#PRIO7 ;SET DONE VECTOR AND SERVICE ROUTINE
033716 012746 000340 MOV QPRICT7, -(SP)
033722 012746 017276 MOV #INTSR, -(S5P)
033726 013746 003710 MOV VEC, - (5P}
033732 012746 000003 MOV 3, -(SP)
03373€& 104437 TRAP C$SVEC
0337472 062706 000010 RDD #10,5P
033744 013702 003710 MOV VEC,R2 tGET DONE VECTOR
033750 062702 000004 ARD 24 ,R2 :CREATE ERROR VECTOR (VEC+4)
033754 SETVEC R2,2INTSR2,#PRIOY :SET ERROR VEC, AND SERVICE ROUTINE
033754 012746 000340 MOV *PRIO7, -(SP)
033760 012746 017306 MOV FINTSRS, -(SP)
033764 010246 MOV R2, -(SP)
032766 012746 000003 MOV 23, -(SP)
033772 104437 TRAP C$SVEC
033774 062706 000010 ADD €10,5P
034000 ITRACH: BGNSEG
0340C0 104404 TRAP CsBSEDL
034002 SETPRI 4#PRIO7Y ;DISABLE INTERRUPT AT THIS POINT
034002 012700 000340 MOV <PRIO,RO
034006 104441 TRAP C$SPRI
034019 005037 004150 CLR INTHLA ;CLEAR INTERRUPT FLAG
034014 005037 004152 CLR INTHL2 i CLEZAR ERROR INTERRUPT FLAG
034020 005777 147656 167 @DAT tREAD DAT TO CLEAR ERR+DONE IN CSA
034024 005077 147654 CLR alC SA tCLEAR CONTOL STATUS REGISTER
034030 012701 000340 MOV ?PRIC/ RY 111 L0AD R1 WITH PRIORITY NUMBER
034034 012777 000100 147642 MOV #4100, aCSA 1:35ET INTERRUPT ENABLE BIT
034042 052777 000001 147634 BLS a1,a8C5A 111 START THE CONVERSTION
034050 012703 000036 HOoV #30. ,R3 s+ 3SET UP TIME OUT COUNTER
034054 004737 011514 10%: CALL WT5G0 i3 sWAIT 500 US
034060 032777 000200 147616 BIT #2200, aACSA 11 POLL THE QONEF BIT
034066 001010 BNE 204 1: tBRANCH IF DONE BYT WAS kT
034070 005303 bec R3 i s DECREMENT TIMEQUT o ivikR
034072 004737 012146 CALL INSERT 14 SKIP BRANCH IF SFI FLAG SET



HARDWARE TESTS MACRO M1200 26-0CT-83 15:22 PAGE 65-1
INTERNAL INTERRUPT LOGIC TEST

TEST 6

6087
6088

6089

6090
6091
092
6093

0094
6095
6096
6097

6098

6099
6100
6101
6lce
610%
6104
6105
6106
6107
6108
6109
6110
6111

6112

6113
6114
6115
6116
6l1/
6118

6119

6120

034076
034100
034100
034102
034104
034106
034110
034110
034112
034116
034120
034124
034124
034126
034130
034134
034140
034142
034142
034144
034146
034150
034152
034152
034154
034160
034164
034170

034204
034210

034242
034242
034244
034246
034250
034252
034252
034254
034262
034270
038274
034276
034304
034304
034306
034310
034312
034314
034314
034314

001366

104457
001131
034605
007724

104406
005737
001015
162701

01C100
104441
020127
004737
001363

104457
001132
034670
007724

104406
062701
020137
004737
001420
000005

010137
013737
000005

104457
001133
034751
007342

104406
017737
022737
004737
001407
012737

104457
001134
035000
0073542

104405

004150
000040

000100
Q12146

000040
003712
012146

004064
003712

147424
100300
012146

100300

004062

004064
004064

004062

20%:

308

404

- ANALOGUE INPUT,

BNE
ERRSOF T

CI<LOOP

TST
BNE
suB
SETPRI

CHMP
CALL
BNE
ERRSOF T

CKLOOP

ADD
CHP
CALL
BEQ
LREPT
ASR
LENDR
MOV
MOV
REPT
ASR
.ENDR
ERRSOF T

Cl.00P

MOV

CHP
CAL.L
BEQ

MOV
ERRSOFT

ENDSEG

Jid

10¢
601,E601,EERG

INTFLA
304
440 ,R1
Rl

R1,4PRIOZ
INGERT

20$

602 ,E602 ,EERG

240.R1
R1,PRID
INSERT
403

5

R1

R1,BAD
ERIO.GUOD
GOOD

603,E603 ,EER]

tCSA,BAD
¢1003CO,BAD
INSERT

tag

&1 00300,C000
604 ,E604 EERL

i3 i BRANCH IF 4 MS NOT REACHED
i + tERROR HANDLER

TRAP C$ERSCFT
. WORD 601
. WORD EeOl
. WORD EERG
i 1 1BRANCH TQ BGNSEG
TRAP CsCLPl
iDCNE INTERRUPT OCCURRED 7
1BRANCH T¥ YES
{DECREMENT PRIORITY
+SET PRIORITY
MOV R1.RO
TRAP C4SPRI
1 IS THE PRIORITY OVER 2?
; GKIP BRANCH IF SFI FLAG SET
i IF YES, HBRANCH
;ERROR HANDLER
TRAP CS$ERSOFT
. WORD 602
. WORD E602
. WORD FERG
tBRANCH TO BGNSEG IF LUOE IS SET
TRAP CsCLP1
tCORRECT PRI.FOR CMP
;CHECK INTERRWPT PRIORITY
1 SKIP 8RANCH IF SFI FLAG SeT
{BRANCH TF PRTIORITY WAS CORRECTY
{SET UP DATA FOR ERROR MESSGAES
-
1 SET UP DATA FOR ERROR MESSAGE
$oeov s
; ERROR HANDLER
TRAP CSERSQOFT
. WORD 603
.WORD E603
. WORD EFR]
;BRANCH TO HONSEG IF \OE I35 SET
TRAP CsCLP1

;GET CSA CONTENTS

;CHAVAT + TE + DONE SHOULD BE SET
i SKIP BRANCH TIF SFY FLAG SET
BRANCH 1F Y[(S

1obE T UP DATA FOR ERROR MESSAGES

1 ERROR HANDLER

TRAP CSERSOFT
. VJORD hO‘l
CWORD b e
.WORD trRi
L}
100004
TRRP C$ESEL

SEQ 0152



HARDWARE:
TEST 6:

6121
6122
6123

6l24
6125
6126
ola’
6128

6129

6130
6131
6132
6133
6134
6135
6136
6137
6138

6139

6140
6141
6147
6143
6144
614%

bl46

6147/
6148

6149

6150
H151
£152
6153
6154
H15"

6156

TESTS  MACRO Mi200 26 0OCT-83 15:22 PAGE 65-2
INTERNAL INTERRUPT LOGIC TEST

034316
034316
0X4320
034324
034330
024334
034336
Q34336
034340
034342
034344
034346
034346
034350
0X4354
034362
034366
034374
034376
034400
034404
(34406
0324406
0324410
0344172
034414
034416
034416
034420
034426
034432
034436
034447
034444
034444
034446
024450
034452
034454
034444
034456
034462
03446
034442
034464
034464
0X4470
034472
054476
034500
024504
03451,
034514
034520

104404
005777
005737
004737
001404

104457
001135
035052
007724

104406
Q13703
052717
004737
032777
001010
005303
Q04737
001366

104457
001136
034605
007724

104406
0527177
004737
Q05737
00a737
001004

104457
001137/
035102
Q07724

104406
005777

104405

012700
10444
o0H 7137
Q01010
00L2587
0237137
Q01402
QCC137

10443¢

147356
004152
012146

000036
000001
011514
000200

012146

000001
011522
004152
Ol2146

147220

000340
002242

004144
004146

134000

147322
1473510

147256

004144

- ANALOGUE INPUT,

;NOW WE TEST THE ERROR INTERRUPT

60¢%:

70%:

80¢%:

90%:

EXUVE:

BGNSEG

ST
T5T
CALL
BEG
ERRSOF T

CKLOOP

MOV

BIS
CALL
BIT

BNE

DEC
CALL
BNE
ERRSOF T

CKLOOP

BIS
CALL.
157
CALL
BNE
ERRSCOFY

CKLOOoP

1451
ENDSEG

SETPR1

Tar
BNE
INC
CHMP
Heq
JMP
EXLY

IKle

aDAT

INTFLEZ

INSERT

60%
605,E605,EERG

30,.R3
#1,3CSA

WT500

2200, 8CSA

BO#$

R3

INSERT

708

606 ,E601,EERG

a1 ,aCSA

WTsS

INTFLD

INSERT

904
607,E606,EERG

QUAT

#PRICY

avp

EXUYe

TTRCNT

[ TRDEL , 1 TRCNT
XUV

1TRACG

141

TRAP C$BSEDG
tREAD DAT TO CLEAR ERR+DONE 1N CSA
sERROR INTERRUPT OCCURRED 7?2
; SIKIP BRANCH IF SFI FLAG SET
s BRANCH IF NO
tERROR HANDLER

TRAP C$ERSOFT

. WORD H0%

. WORD E605

.WORD EERG
H

TRAP CsCLP1
1 SET TINEQUT COUNTER
1 START A CONVERSION (SET A/D BIT)
sWALT 500 US
tPOLL THE DONE BIT
1BRANCH IF DONE BIT WAS SET
tDECREMENT TIMEQUT CUOUNTER
;) SIKIP BRANCH IF SFI FLAG SET
sBRANCH TF 4 MS NOT REACHED
;ERROR HANDLER

TRAP CS$ERSOFT

WORD 606

. WORD E601

.WORD EERG

TRAP CsCcLPl
sOET AZD START A SECOND TIME
tWALT 25 US FOR INTERRWUPTY
ERROR INTERRUPT QCCURRED ?

P SICIP BRANCH TF SFI FLAG SET
tBRANCH TF YFS
{ ERROR HANDLER

TRAP CSERSOFT

. WORD 607

. WORD 606

. WORD Fi-RG
}

TRAP CsCLPL
tREAD DAT T0O CLEAR FRK+DONEF IN CSA

1000138

TRAP CstSEG
tDISABLE INTERRUPTYS

MOV SPRIO RO

TRAP CssPR1

1S QUICK VERTHN
t I TES, EXTT TEST
PITERATYTION COUNTER + L
JUEFAULT LTERATION EXECUTLED
pIE abs, EXIT TESI
1 IF NO, TEST ITERATION
]

TRAP

PASS SELECTED?

CSENTY

SEG 0153



L1
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SEQ 0154
TEST 6: INTERNAL INTERRUPT LOGIC TEST - ANALUGUE INPUT,

034522 0004350 .WORD 1.10037 -,
6ih!
6158 LNLIST  BEX
0159 0345.24 044 123 06> TGHDG6:: ASCIZ  /«S2aATNTERNAL INTERRUPT TEST - ANALDOGUE INPUT <N/
ol60 034605 124 111 115 E601: JASCIZ NTIME QUT - DONE BIT IN CSA NQT SET AFTER A/D STARTA
Llh)l 03a6/0 1146 117 040  L6OZ: JASCIZ ANO INTERRUPT AFTER SETTING E1 » A/ZD START IN CSAN
6160 034751 120 122 111 E6O3: JASCIZ /PRIOQRITY LEVEL INCCRRECT/
6163 035007 103 1238 101 E&0G4: JASCIZ  /CSA CONTENTS INCORRECT AFTER CONVERSION/
olhd 039505 10% 1.2 S8 BE6OS: JASCIZ  /ERROR INTERRUPT OCCURED/
6leh 035102 116 117 040 E606: JASCIZ  NND ERROR INTERRUPTY AFTER TWO A/D STARTSS
olob LIST BEX
tle? .EVEN
6168 Q35152 ENCTST

O34h1He 210037

035152 10C4401 TRAP CSETSHT
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SEQ 0155
TEST 7: INTERNAL LOGIC TEST - ANALOGUE OUTPUT,
6170 SASBTTL TEST 7. INTERNAL LLOGIC TEST - ANALOGUE QUTPUT,
H171 LRARARAARANARAR PR AR AR RS h A bbb bbb bbb bbbk bbbk a kb h bk kb hd ik kk
6l/z : TEST 7 - INTERNAL LOGIC TEST ANALGGUE QUTPUT
6173 :
6174 : THIS TEST PERFORMS A CONVERS1ON ON EACH NVAILABLE CHANNEL, LOADING THE
6175 {DAT REGISTER AND CHECICING THAT THE CONVERSIONS ARE COMPLETED WITHIN THE
6l/6 {ALLOWED TIMEOUT PERIOD ( READING THE READY BIT AFTER 150 US).
6l/!/ RIS L E L L R L E IR PR R Y T YL LRy Y R Yy YV Y Y YY)
6178 0351%4 BONTST
035154 T7::
tl/9 035154 004737 011714 CALL SELECT i CALL SELECT ROUTINE
6180 035160 000410 .WORD 410 ;GIVE TEST PARAMETER (BASICAQR)
181 035162 035424 TSHO? +GIVE TEST KEADER ADDRESS
6182 0¥5164 103515 BCS EXQV7 i IF CARRY 1S SET, EXIT TEST
0185 035166 005037 004144 CLR ITRCNT ;CLEAR ITERATION COUNTER
6184 035172 005002 ITRAC?7: CLR R (1LOAD Re WITH FIRST CHAN, NUMBER
6185 035174 012704 012525 MOV #12525,R4 {SET UP DATA FOR DATA REGISTER
6196 035200 10%: BGNSEG
Q35200 104404 TRAP C$BSEG
6187 035202 042777 003400 146474 BIC 83400, d(SA :CLEAR CHANNEL BITS
6188 035210 050277 146470 BIS RZ,aCSA (LGAD CHANNEL. NUMBER
6189 035214 017737 146464 004064 MOV @CSAK,BAD iGET CSA CONTENTS
6190 035222 012737 100200 004062 MOV £100200,600D 1LOAD GOOD DATA + OR COMPARISON
6191 035230 050237 004062 BIS R2,G00D e
6192 035234 042737 000040 004064 BIC #40,BAD {MASIKC QUT OPL BIT
6193 035242 023737 004062 004064 CHP GO0OD,BAD t CHAVAT ,READY SHOULD BE SET
6194 035250 004737 012146 CAlLL INSERT 1 SKIP BRANCH IF SFI FLAG SET
6lS5 035254 001404 BEQ 204 tBRANCH IF YES
G196 035256 ERRSOFT 701,E701,EER1 ;ERROR HAND'_ER
035256 104457 TRAP CSERSQOFT
035260 001275 . WORO 101
035262 035502 L WORD t.701
035264 007342 . WORD EER1
6197 035266 208 ENDSEG {BRANCH TO BGNSEG THF {DE TS SETY
035266 100003 ;
035266 104405 TRAP CYtSkEG
6198 035270 006104 RuL R4 i CHANGE. DATA FOR LOAD DAT REGISTER
6199 035272 BGNSEG
035072 104404 TRAP CsBsED
H200 035274 010477 1464072 MOV R4, aDAT i LLOAD DATA REGISTER
6201 035300 012703 000006 MOV 296, R3 iLOAD WALT COUNTER
6202 035304 004737 011522 30%: CALL WilH (WAIT 25 US
62035 035310 005303 DEC RY tDECREMENT COUNTER
6204 038310 001374 BNL. 304 {BRANCH IF NOT ZERO
6205 035314 017737 146364 004004 MOV alsA,BaAD {GET CSA CONTENTS
206 0353522 042737 000040 004064 BIC 240 ,BAD (MAGLIKC OUT OPL BIT
6207 035330 023737 004062 004064 CMpP GOOD,BAD  COMPARE GOOD AND BAD
6208 035336 00473) 012146 CAL L INSERT JSKTP BRANCH 1F SFI FLAG SET
6209 030342 001404 BEQ 403 (BRAMCH TF YES
6210 035344 ERRSOFT 702.£/02,EER]L i ERROR HANDLER
035344 104457 THAP CeERSUFT
035345 001276 CHWORD N
035350 035%606 L WORD Eroe
0553552 007342 CWORD EERL
6211 035354 4046 ENDSED (BRANCH TO BUNSEG BV LOE TS SET
035354 10001
035354 104405 TRAP CsEsntn



HARDWARE TESTS  MACRO M1200

TEST 7:

6212
613
214
6215
6216
6217
65218
6219
6220
6221
el
0223
6224

6225
6226
6227
628
6229
6230
6231
6232
6233

6234
6240
6241
6253

INTERNAL

035356
03536C
035364
035366
035370
035372
035374
035400
035402
035406
035414
035416
035420
035420
035422

035424
035502
035565
035606
035665

035716
035716
035716

26-0CT-83
L.OGIC TEST - ANALOGUE
000302
120227 000003
001403
005202
000302
000702
005737 002242
001007
005237 004144
023737 004146 004144
001401
000665
104432
000274
045 123 062
103 123 101
050 111 107
103 123 101
122 105 101
104401

15:22 PAGE 66-1

CUTPUT,

604

EXQVT:

TSHD7:
E701:

E702:

SWAB
CMPH
BEQ
INC
SWAB
BR
TST
BNE
INC
CHMr
BEQ
BR
EXIT

NLIST
.ASCTIZ
+ASCI1
.ASCIZ
JASCTI
ASCIZ
LIST

LEVEN

ENDTST

N1

R2 1SWAB HIGH AND LOW BYTE

Re, 03 ;ALL 4 CHANNELS EXECUTED?

60% tBRANCH IF YES

R tNEXT CHANNEL NUMBER

R 1 SWAB LOW AND HIGH BYTE

104 tPERFORM A CONV . WITH NEXT CHAN,

QvP IS QUICK VERIFY PASS SELECTED?

EXQV? 1 IF YES EXIT TEST

ITRCNT tITERATION COUNTER « 1

ITRDEF , ITRCNT ;DEFAULT ITERATION EXECUTFD

EXQV? 1T YES, EXIT TEST

%T?AC? s IF NO, TEST 1TERATION

) :

TRAP CseXIT
. WORD 10040 -,

BEX

/uS2MAINTERNAL LOGIC TEST - ANALOGUE QUTPUT %N/
/CSA CONTENTS INCORRECT AFTER LOADING NEW CHANNEL /<1i»<(15>
/CIGNORE OPL BIT)/
/CSA CONTENTS INCORRECT AFTER LOADING DAT REG./<12><15»>
étEADT TIMEQUT WAS 15H00%/

X

L10040:
TRAP C$ETST

SEQ 0156



HARDWARE  TESTS  MACRO M1000 0 g6 OCT B3 N0 PAGEL 68
TEST ": INTERNAL LOGIC TEST - ANALOGUE OUTPUT,

tonl 035720 '
bk ENOMUD

9EQ 0157



HARDWARL

TEST 7

t.bo
hsl“
[
tA14
P B
03l
il
R
LB AL
i
oi0l
SRR
630
X9
ol 5
606
Lo R P
S )
HE09
6330
6313
680
6333
6324

6335
6336
6337
6338
6339

340
6341
34D
rX4%
6344
6345
6346
»34)
6348
6349
6350
6351
6352
6353
354
355
S S

HIh?
1548
359
150
636l

Ty

INTERNAL LOLIC TEST

035720

Q35720
0351720
035720
035724
035726
035730
035732
0315732
035/34
035736
035742
0357%0
035752
035756
035760
035764
035710
Q357712
035776
036004
036006
036012
036016
036024
03/0%0
0%50%4
034034
036036
036040
036046
036052
086,054
O5~0%4
03605%6

MACRKRY M1.00

004737/
002001
036570
103002

10443,
001140
005037
013737
005002
005737
001402
000137
015705
005205
042705
022757
0010072
012705
1105177
05277¢!
116503
L1701

104404
010304
0.21587
ooars?
103000

10a43%)
001016

011714

004144
004154

003716

036360
003720

177774
000003

000001
145660
000100
00417
002236

001441
0lélee

036566

003720

145654

007200

Jdb OCT 8% 1500

- ANALOGUE OUTPUT,

PAGE 70

LTITLE HARDWARE TESTS

LOBTIL

BGNMOD
TEST 8: DIGITAL INPUT LOOPBACK TEST WITH SELECTABLE DATA PATTERN PAIR,

104040000080ttt additddtdtdddddaddtadlttsdadsdttddsbbddbdbbbbbbboasbbbsadbia

l
H
i
H
i
H
i
i
1
}
i
i
i
[
H
i
’
!

14:
ITRAS:
10%:

S0

204 :

408
50%;

TEST 8 - DIGITAL INPUT LOOPBACK WITH SELECTABLE DATA PATTERN PAIR,
DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS
TEST A DIGITAL INPUT) AND THE MODWE SPECIFIED AS THE “OTHER" [N
THE AARDWARE QUESTIONS (IN THIS TEST A DIGIYAL QUTPUT), IF LOW
LEVEL IS NOT SELECTED, ONE HUNORED CYCLES ARE PERFORMED USING

THE DATA PATIR AND DEBOUNCE PERIOD SPECIFIED IN THE SOF TWARE

ANO HAROWARE QUESTIONS., A DEBOUNCE PERIOD OF 10 HMILLISECONDS I
THEN USED TO CHECK THAT THE DAT REGISTER DOES NOT CHANGE IN THE
FIRST 2.5 MILLISECONDS,

IF LOW LEVEL IS SELECTED, ONLY 4 CYCLES ARE PFRFORMED AND THE

DEBOUNCE FUNCTION IS NOT CHECKED,

B8y DEFAWT,

A FIXED OQUTPUT WILI

BOGNTST 8,
T8::
CALL SELECT 1CALL SELECT ROUTINE
. WORD S001 yGIVE TEST PARAMETER
TSHDA JGIVE TEST HEADER ADDRESYS
8CC 1% i IF CARRY IS CLEARED BRANCH
EXIT ST tIF CARRY [9% SET, EXIT TE T
TRAP Cse IV
.WORD LiQo4ay -,
CLR ITRCNT (CLEAR ITERATION COUNTER
MOV CYyCLF,GAVH 1L.OAD CYCLF COUNTER
CLR K tFLAG FOR PATTERM CHOICE
ToT LOWL VL 116 LOW LEVEL SELEC, IN P TARLL?
BEQ 208 1BRANCH IF NO
JHP 1L PA8 JJUMPE TO LOW LEVEL PAR!
MOV DBOWUNC ,RY sGET DEBOUNCE FROM P TABLE
INC RS JCREATE DEBOUNCE VALUE F(OR MUD
HIC Q171774 RS sONLY BITS 1 AND 2 ARE USED
CHp 03, 0BOUNC yALL DEBOUNCE PERIODS SELECTED 2?2
HNt 308 JBRANCH IF NO
MOV a1, R% 1GET FIRSY DEBOUNCE
MOVvH RY, 0D 1ILOAD INPUT DEBOUNCE INTO MOD REGISTER
BIs 900, aMaDn HET MODWLE LED BIT AGAIN
MOvH DHINABCRS ) RY 1GET DEBOUNCE wWALT VALUE FROM TAHLLE
MOV PAT1 R tGET FLIRST PATTERN FROM P TAHLE
HOUNSE G
TRAP Ciskn
MOV R%,Rd 1LOAD WALT COUNTER
MOV A801 . \ERRNER tERROR NUMAER FOR WRITE SUgROU,
CAat WRITE tCALL WRITE ROUTINFE
BeC L0} tBRANCH I+ NO ADDR. ERRUR + OUND
EX1T IS8T IEXLT TEST IF ADDRESSING ERRUR
TRAP Gt vy
» WORD L1lovdl -,

THE DATA PAIR 1S
PATTERN PAIR CAN 8F SELECTED,

ALL ZJEROS AND ALL ONES, BUT ANy

THE TWO PATTERNS ARE IDENTICAL,

0304844008808 8000080000 0444000228000 00404040000343 00 bbb ddddbbbbbhbabbbbbbibbnis

SEQ 0194



HARDWARE T T8

TEST 8:

63x6
3638
6364
6265
6366
367
6368
6X69
6370
6371
| & T ?(.‘
I
374

w375

6376
6&x72
63178
6379
63280
5351
6282
63233
6384
6385
6386
387
X848
6389
6390
6391

6392
6391
5394
6395
6396
6397

H 198
6399
6400
54C1
402
»403%
404
£40°%,
+,40¢,
6407

DIGITAL

026060
036064
0360172
036074
036100
0I6104
036106
036110
036116
036120
036126
036130
0%6134
036134
036136
036140
Q%6140
036144
036144
0316144
036146
036150
036152
036154
036160
036162
036170
036172
CGl6174
0X6200
036202
036206

036210
036210
036212
06214
036220
036226
036232
036234
036234
036236
Q%6240
036244
036246
036250
036256
036262
036266
036174
034300
036300
U360
036304

MACRO M1.700 20 OCT 83 15:02 PAGE 70
INPUT LQOPBACK TEST WITH SELECTABLE DATA PATITE

Z
D

1ADD DPTU QUTPUT DEBOUNCE
1 IS DEBOUNCE OF OUTPUT S00 US ?
tBRANCH IF YES
1 IF NO ADD RLEAY DEBOUNCE
{WAIT S00 US
;DECREMENT DEBOUNCE WALT COUNTER
;BRANCH IF COUNTER IS NOT ZERD
yREAD DIGITAL INPUT PATTERN
1CMP READ AND LOADED DATA
JSKIP BRANCH IF 'SFI' IS SET
JBRANCH IF EQUAL
i1GET GOQD PATTERN
{ERROR MANDLER

TRAP CSERSOFT

.WORD 802
.WORD EROC2
WORD EER?

100004 ¢
TRAP C3ESED

1 1S THE 2ND PATTYERN USED
:BRANCH IF YES
; INC FLAG TO SHOW 2MD PATTERN
tGET SECOND PATTERN FROM P TABLE
tBRANCH T0 OUTPUT LOOP
AL DEBOUNCE SELECTED?
tBRANCH IF NO
tPOINT 7O NEXY DEBOUNCE VALWE
1ALL DEBOUNCE PI'RIODS EXECUTED
1BRANCH IF NO
tDECREMENT CYCLE COUNTER
tBRANCH IF NO ZERO

iNOW WE Wl. L TEST THAT THE DEBOUNCE TIME 15 NOT FINISHED TOO FASY

063704 004166 604 ADD OUTDE] R4
032777 000001 145630 BIT #1,80THMOD
001002 BNE 108
063704 004170 ADD QUTDEZ,R4
004737 011514 0% JSR PC,WT500
005304 OEC R4
001374 BNE 704
017737 145566 004064 MOV S0AT,HBAD
020137 004064 CHP R1,BAD
004737 012146 CALL. INSERY
001406 BEQ 804
010137 004062 MOV R1,G00D

ERRSOFT 802,E802,EERR
104457
001442
036665
007400

80%: ENDSEOG
104405
005702 15T Re
001004 BNE 903
005202 INC R2
013701 002240 MOV PATZ2,R1
000725 BR 50%
022737 000003 003720 903%; CHp 23, DBOUNC
001004 BNE 1004
005205 INC RS
022705 000004 CMP 24 ,RS
001304 BNE 30%
005337 036566 1004 DEC HAVS
001260 BNE 108
PoUES: BGNSEG

104404
005001 CLR R1
012704 000062 MOV 050, ,R4
012737 001443 007200 MOV @805, ,ERANBR
004737 O0l6l2e JSR PC,WRITE
103002 BCC 104

EXIT ST
104432
0006 36
004737 011514 108 JSR PC,WISH00
005304 bEC R4
001374 BNE 104
052777 000003 145422 BIY 0%, MOD
012701 177777 MOV 01771717 ,RL
012704 000004 HOV %4, R4
012737 001444 QQ7200 MOV 2804, ,L RRNBR
c04737 0lelee JSR PC,WRITE
103000 RCC 04

ExXIT (st
10443,
000570

TRAR CsBSEG
1GET VALUE FOR WRITE ROUTINE
(WALT COUNTER FOR CLEAR DAT REG,
iLOAD FRROR NUMBER
tCLEAR QUTPUT DAT REGISTER
{BRANCH IF NO ADDR. ERROR FOUND
tEXIT TEST IF ADDRESSING ERROR
TRAP Csexl?
JWORD L1004l

o

Poo

tLOAD INPUT DEBOUNCE OF 10 My

1LOAD VALUE FOR OUTPUT DAY REG,

tLOAD (2MS)Y WAIT COUNTER

+LURD ERROR NUMBFR

1HEND DATA

JBRANCH I NO RDDR. £ RROR + OUND

sEXIT TEST 1IF ADDRESSING tRRUR
TRAF e !
+WORD Lioodl

SEQ 0159



HARDWARE TESTS

TEST &

6408
6409
€410
6411
6412
bdl1l3
5414
6415
6416

6417

6418
6419
6420
6421
6422
6423
6424
6425
6426
6427
6428
6429
6430

6431
6432
6433

6434
6435
6436
6437
A438
6439
6440
6441
6442

443

6444
5445
6446
£44 7
£448
6449

DIGITAL

036306
036312
036314
036316
036324
036330
036334
036336
036342
0356342
036344
036346
036350
036352
036352
036352
036354

036360
036366
0363574
036402
03,410
0%6412
036416
036422
036430
036430
036432
036436
036440
036440
036442
036444
036450
036452
036454
036462
036466
036472
036474
036500
036500
036502
036504
036506
036510
036510
036510
036512
036514
036516
036520
036524
036526

MACRL M1.200
INPUT LOCPBACK

Co OCT-83 15:22

PAGE 70 o
TEST WITH StLECTABLE DATA PATTE

004737 011514
005304
001374
017737 145360
020137 004064
004737 012146
001006
005037 004062
104457
001445
036764
007400
104405
000137 036534
013737 004156
052777 000002
042777 000001
052777 Q00010
005002
013701 002236
013704 004162
012737 001446
104404
004737 016122
103002
104432
000432
004737 (11514
005304
001374
017737 145222
020137 004064
004737 012146
001406
010137 004062
104457
001447
036665
007400
104405
005702
001004
005202
013701 002240
000734
005337 036566

IWAIT 500 US

bowe
IBRANCH IF NOT FINISHED
tREAD INPUT DATA REG.
iDATA SHOULD NOT BE CHANGED
1SKIP BRANCH IF "SFI' IS SET
iBRANCH IfF OK
1S5ET UP DATA FOR ERROR HANDLER
1ERROR HANDLER

TRAP

.WORD

.WORD

.WORD
100014

;SKIP LLOW LEVEL PART

TRAP

C$ERSOFT
805

E803
EERZ

C3ESEG

i THE FOLLOWING CODE WILL TEST THE LOW LEVEL (IF SELECTED) OF THE INPUT MODULE

20%: JSR PC,WT500
DEC R4
BNE 204
004064 MOV aDAT  BAD
cMp R1,BAD
CALL INSERT
8NE 30%
CLR GooD
ERRSOFT 805,E803,EER?
308 ENDSEG
JHMP {IVR8
036566 LLPAB: MOV CYCLLS,SAVS
145304 BIS &2,aM0D
145276 BIC &1,aM00
145270 BIS 210,aM0C
10%: CLR R2
MOV PATL1,R1
20%: MOV LLWC,R4
007200 MOV 4806, ,ERRNBR
BOGNSEG
CALL WRITE
BCC 309
EXIT TST
30¢: JSR PC,WIS00
DEC R4
BNE. 303
004064 MOV WOAT ,BAD
CMP R}l ,BAD
CALL INSERT
BEQ 404
MCV R1,G6000D
ERRSOFT 807,L8B02 ,EER?
404 ENDSEG
T‘)I ‘*l.
BNt 5034
INC ]
MOV PATZ R
HR JU S
04§, DEC SAVH

1LOAD LOW LEVEL CYCLE COUNTER
tLOAD SMS INPUT DEBOUNCE

| P

iSWITCH INPUT MODULE 70 LLS
tFLLAG FOR PATTERN MARKING
itGET FIRST PATTERN

iGET LOW LEVEL DEBOUNCE TIME
iLOAD ERROR NUMBER

TRAP
iCALL WRITE ROUTINE
1BRANCH IF NQ ADDR. ERROR FOUND
tEXIT TEST IF ADDRESSING ERROR
TRAP
.WORD
tWALT 500 US
{DECREMENT WALIT COUNTER
tARANCH IF COUNTER IS NOT ZERO
tREAD DIGITAL INPUT PATTERN
tCHMP READ AND LOADED DATA

i SKIP BRANCH IF :SFI' IS SET
;BRANCH TIF EQUAL
1GET LOOD PATTERN
tFRROR MANDLER
TRAP
JWORD
.HWORE
WORD
1000.%
TRAP
WAS THE OND PATTERN USED?

tBRANCH IF YES

s INC FLAG TU YHOW OND PATIERN
3[;[’]
HRANCH TO QUTPUT L OOP
19 CYCLE CUUNTER OVER?

SECOND PATTERN FROM P TABLE

CiBSED

CS$EXIT
L10041 -,

CSERSQFT
807

E'. HOc\
EERO

CSESEL

SEQ 0160



HARDUWARE.
TEST 8:

6450
6451
6452
6453
€454
6455
6456
6457

0458
6459
6460
6461
46
6463
6464
6465
6466
6467
6468
6469
6470
6471

TEsTs
DIGITAL

036532
036534
036540
036542
036546
036554
C36556
036562
036562
036564

036566

036570
036665
036764
037015

037074
037074
037074

MACRU M1200

INPUT LOOPBACK

001326
005737
001010
005237
023737
001402
000137

104432
000310

0000C0

045
114
104
104

104401

ovl242

004144
004146

035742

123
117
105
101

004144

062
120
102
124

J6-0CT-83 15:22  PAGE

QAVRA8:

EXQV8:

SAVE:

TSHDA : ;
E802;
E8Q3:

BNE
TST
BNE
INC
CHMpP
BEQ
JMP
EXIT

. WORD

NLIST
JASCIZ
ASCIZ
JASCIT
JASCIZ
LIST

.EVEN

ENDTST

10-3

TEST WITH SELECTABLE DATA PATTE

104

QvP

EXQV8

TTRENT
ITRDEF , ITRCNT
EXQv8

ITRA8

TST

BEX

;BRANCH IF NO
1 1S QUICK VERIF Y PASS SELECTED?
s IF YES, EXIT TEST
t ITERATION COUNTER + 1
;DEFAULT ITERATION EXECUTED
1IF YES, EXIT TEST
;IF NO, TEST ITERATION
{EXIT TEST
TRAP CSEXIT

+WORD L10041 -,

/a528ADIGITAL INPUT LOOPBACK TEST - PATTERN PAIR SELECTABLESN/
/LOPPED DATA IN DATA REGISTER OF DIGITAL INPUT MODUL¥ INCORRECT/
/DEBOUNCE FUNCTION ERROR/<12»<15»

/DATA ACCEPTED BEFORE LUADED OEBOUNCE F INISHED/

BEX

L10041:
TRAP CSsETST

SEQ 0161



HARDWARE TESTS

TEST 9:

P43
6479
04’5
~d 7o
647y
e4 73
a4 T
H480
HdA1
648°
vd83
6484
6485
8486
odfl’”
€488
+489
6490

6491
6492
6493
6494
6495

6496
6437
6498
6499
6500
6501
6502

6503
6504

MACRCO M1.200

26-0CT-83 15:22

PAGE 71

GT3

DIGITAL OUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATT

037076
037076
037076
037102
037104
037106
037110
037110
037112
037114
037120
037124
037126
037134
037140
037142
037142
037144
037146
037154
037162
037166
037174
037176
037202
037204
037210
037214
037216
037222
037226
037230
037232
037240
037244
037250
037252
037256
037296
037260

004737
002002
N37616
103002

104432
001102
005037
013705
005002
Olel?3?
004737
103002

104432
001050
052777
1427772
012703
032777
001003
063703
000402
063703
013701
010304
010177
004737
005304
001374
017737
020137
00473%7
001406
010137

104457
301606

N11714

004144
004154

001605
016326

000001
000002
000001
000001

004170

004166
002236

144460
011514

144444
004064
012146

00406

007200

144546
144540

144504

004064

Ol TL

*
[ ]

TEST 9: DIGITAL OUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATTERN PAIR,
Y Yy Yy Yy Y Y Y Y Yy Y Y Yy Y Y Yy Y Y Y Y Y Y Y VY YV VY VWYY

TEST 9 -

DIGITAL QUTPUT LOOPBACK TEST

- SELECTABLE DATA PATTERN PAIR,

;DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDCR TEST (IN THIS TEST A

tDIGITAL QUTPUT) AND THE MODWE SPECIFIED AS TRE 'OTHER'
;QUESTIONS (IN THIS TEST A DIGITAL INPUT),

IN THE HARDWARE
SEVERAL CYCLES

:ARE PERFORMED USING THE DATA PAIR FROM THE SW P-TABLE AND A DEBOUNCE

iPERIOD FOUND IN THE MOD REGISTFR OF THE DIGITAL OUTPUT MODULE

:FOR THE INPUT MODULE THE DEBOUNCE OF (SQ0US) IS USED,

1BY DEFAULT,

sA FIXED QUTPUT WILL RESULT,
:IF A RELAY OUTPUT MODWE IS USED, A CHECK IS ALSO MADE THAY THE

:DAT REGISTER OF THE DIGITAL INPUT MODULE WILL NOT BE CHANGED

: TOO FAST AFTER LOADING THE OUTPUT CATA REGISTER.

(ARARAARAL 0400000000000 404000000000 RRRRRRRAAREIALARALARIRARRALRAGRERRAKS

1¢:
ITRA9:
10§

20%:

30%:
40%:
50%:

60%:

BOGNTS

CALL
. WORD
TSH09
BCC
EXIT

CLR
MOV
CLR
MOV
CALL
BCC
EXIT

BIS
BICH
MOV
BIT
BME
ADD
B8R

ADD
MOV
MOV
HOV
JHR
DEC
BNk

MOV
CHP
CAL L.
BeQ
MOV

ERRSOFT 9072,£902,bER

SELECT
2002

1%
TST

ITRCNT
CYCLE.RS

R2

4901, ,ERRNBR
READ

204

ST

81, a0 THMOD
42, a0 THMOD
&1 ,R3%

&1, 0D
304

QUTDE? ,R3
404

QUTDEL ,R3
PAT!1.R1
R4%,R4
Ri,A0AT
PC,WTS00
R4

603

@DAT ,HAD
R1,BAD
INGERT

10%
R1,4000

THE DATA PAIR IS ALL ZERDOS AND ALL ONES,

iBUT ANY PATTERN PAIR CAN BE SELECTED., IF THE TWO PATTERNS ARE IDENTICAL,

T9. .
;CALL SELECT ROUTINE
tGIVE TEST PARAMETER
tGIVE TEST MEADER ADDRESS
1 IF CARRY IS CLEARED, BRANCH
1 IF CARRY IS SET, EXIT TESQT
TRAP
.WORD
;CLEAR ITERATION COUNTER
;LOAD CYCLE COUNTER
sFLLAG FOR PATTERN CHOICE
;LOAD ERROR NUMBER
i TEST OTHER MODULE ADDRESS
{BRANCH IF NOQ ADDR. ERROR FQUND
(EXIT TEST IF ADDRESSING ERROR
TRAP
, WORD
;LOAD S00 uS INPUT DEBOUNCE

| IR

tLOAD INPUT DEBOUNCE COUNTER
iFIND DEBOUNCE OF QUTPUT MODWHLE
tBRANCH IF RTO IS SET (500 us)
tADD RELAY QUTPUT MODWLE DEB
iBRANCH OVER NEXT COMMAND

tRDD OPTP QUTPUT DEB,

:GET FIRSY PATTERN

1 SAVE WAIT COUNTER VALUE

tLOAD QUTPUT DATA REGISTER
(WALT 500 US

tOLCREMENT WALIT COUNTER

JBRANCH IF COUNTER I4 NOT ZERU
tREAD LOADED DATA BACK
tARE THE LOADED DATA STILL
i SKIP BRANCH IF
{BRARCH 1Ff ES
1SET UP DATA FUR ERRUR RFPORT
tERRUR HANDLER

CS$EXTIT
L1QOG4AZ2 -,

CS$EXIT
L10042-,

THERLE ?
CSETY 1S ST

TRAP
LWORD

CSERS(HFT
S TW

SEQ 0162



HARDWARE TESTS

TEST 9;

6523
6524
6525
6526

6527
6528
o529
6530
6531

6552
€533
6534
6535
6536
6537
6538
6539
6540
6541
6542
6543

6544
6545
6546
6547
6548
6549
6550
6551
6552
5553
6554
6555
6556
6557
6558
6559

6560
6561
6562
6563
6564

DIGITAL

037262
037204
037266
037274
037300
037302
037302
037304
037306
037312
037316
037320
037324
037324
037326
037330
037332
037334
037336
037340
037342
037346
C27350
037352

037354
037354
037356
037364
037366
037374
037376
037402
037404
037406
037412
037416
037422
037424
037426
037434
037440
037442
037442
037444
037446
037454
037360
037462
037470
037470
037472
037474
037476

MACRO M1200 ¢26-0CT-83 15:22

OuUTPUT

037714
007400
012737
004737
103002

104432
000710
020137
004737
001406
010137

104457
021610
040017
007400
005702
001004
005202
013701
000722
005305
001264

104404
032777
001076
012777
010304
004737
005304
001374
005077
012704
004737
005304
001374
012737
004737
103002

104432
000550
022737
004737
001407
012737

104457
001612
040074
Q07400

PAGE 71-1

H S

LOOPBACK TEST WITH SELECTABLE DATA PATIT

001607
016326

004064
012146

004062

002240

000001
1777277
011514
144270

000002
011522

001611
016326

1777717
012146

1P

007200

144314

144306

007200

004064

004062

704 MOV
CALL
BCC
EXIT

80%: CMP
CALL
BEQG
MOV

ERRSOF T

90$: ST
BNE
INC
MOV
BR

1005$: DEC
BNE

#903, ,ERRNBR
READ

80¢

TST

R1,BAD

INSERT

904

Rr1,GO0D

904 ,E903,EER2

R2

1004

R2
PAT2,R1
50%

R5

103

.WORD

. WORD
iLOAD ERROR NUMBER
tREAD DATA REG. OF INPUT MODULE
tSRANCH TF NO ADDR, ERROR FOUND
(EXIT TEST IF ADDRESSING ERROR

£902
EERZ

TRAP C$EXIT
LWORD  L10042-.

;CMP READ AND L.OADED DATA

1SIKIP BRANCH IF ‘SFI' 1S SET

;BRANCH IF EQUAL

:GET GOOD PATTERN

;ERROR HANDLER
TRAP C$ERSOFT
JWORD 904
.WORD  E903
.WORD  EER2

;IS THE 2ND PATTERN USED?
tBRANCH I# YES

s INC FLAG T SHOW 2ND PATTERN
iGET SECOND PATTERN FROM P TABLE
tBRANCH TO DUTPUT LOGP

jALL CYCLES PERFORMED?

iBRANCH IF NO

iNOW WE WILL TEST THAT THFE QUTPUT DEBOUNCE TIME XS NOT FINISHED Y00 FAST
:ONLY IF WE HAVE A RELAY QUTPUT (5 MS DEBOUNCE).

BGNSEG

BIT
BNE
MOV
MOV
110%; JSR
DEC
BNE
CLR
MOV
120%: JSR
OeC
HNE
MOV
CALL
BCC
EXIT

1304 CMP
CALL
BEQ
MOV

¢1,am0D

1708
H177777,aDAT
R3,R4
PC,WT500

R4

110¢

QDAT

# R4
PC,WT25

R4

1204

2905, ,ERRNBR
READ

1303

5T

@L2/7717,BAD
INSERT

140
N1774017,0000

ERRSOFT 9C6,E904,EERS

1134

TRAP C$BSEG
$ IS THE DEBOUNCE OF QUTPUT 500 uS
(SKIP THE FOLLOWING PART IF YES
iLOAD QUTPUT MODULE DAT REGISTER
iGET IN AND CUTPUT DEBOUNCE
i INPUT DAT REGLSTER WILL ALSQO
:BE LOADED

b,

iCLERAR OUTPUT DATA REGISTER
tLOAD WAIT COUNTER

(WAIT 2% US

b

iBRANCH IF NOT FINISHED

tERROR NUMBER +0R READ ROUT,

{READ LOOPED DATA

{BRANCH TF NO ADDR. CURROR FOUND

(EXIT TEST IF ADDRESSING ERROR
TRAP CSEXTT
LWORD L.10042- .,

tDATA REG OF INPUT SHOLLD NOT CHANGE

i SKIP BRANCH TIF *SFTI' IS SET

1BRANCH TIF YES

15ET UP DATA FOR ERROR HANDLER

;ERROR HANDLER

TRAP CetRSOFT
JHORD AL TR
CWHORD E 304
WORD EERS

SCQA 0163



HARDWARE TESTS

TEST 9;
6565

6566
6567
65638
6569
6570
6571
6572
6573

6574
6575
o576
6577
6578

6579

6580
6581
6582
6583
6584
6585
6586

o587
6588
6589
6590
6591
6592
H593
6594
6595
6596
6597
6598
6599

DIGITAL

037500
037500
037502
037504
037510
037512
037514
037522
037526
037530
037530
037532
037534
037540
037544
037546
037552
037552
037554
037556
037560
037562
037562
037562
037564
037570
037572
037576
037604
037606
037612
037612
037614

037616
037714
Q37771
040017
040074
040125

040214
040214
40214

QUTPUT LOOPBACK TEST

1LOAD WAIT COUNTER

tWALT FOR 500 US

o
1BRANCH IF NOT FINISHED
:LOAC ERROR NUMBER

tREAD DATH REG. OF INPUT MODULE
ERROR FOUND
(EXIT TEST IF ADDRESSING ERROR

i BRANCH IF Mo

;OUT +INPUT DATA SHOULD BE EQUAL

i SKLFP BRANCH IF
{BRANCH TIF EQUAL

ADDR.

[ S‘_‘Io

1%

(ZERQ)

:GET GOND PATTERN

tERROR HANOLER

i IS GQUICK VERIFY PASS SELECTED?

100004 :

I YES, EXIY TEST
i ITERATION COUNTER
(DEFAULT TTERATION EXECUTED

s IF YES, EXIT TES!
: IF NO,
{EXIT TESY

1

TEST ITERATIUN

- CHECIKK OUTPUT LOGIC/

1.1004.2:

MACRQ M1200 26-0CT-83 15:22 PAGE 712
QUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATT
140%: CKL.O0P
104406
010304 MOV R3,R4
004737 Q11514 1504: JSR PC,WT500
005304 DEC R4
001374 BNE 1504
0127537 001613 Q07200 MOV #907. ,ERRNBR
004737 016326 CALL READ
103002 8CC 160$
EXIT TST
104432
000462
005737 004064 160¢: TST BAD
004737 0lel4aé CALL INSERT
001406 BEQ 170¢
005037 004062 CLR GO0D
ERRSOFT 908,E903,EER2
104457
001614
040017
007400
1704 ENDSEG
104405
Q05737 002242 IST QvP
001010 BNE EXQV9
005237 004144 INC ITRCNT
023737 004146 004144 CHP ITROEF , YTRONT
001402 BEQ EXQV9
000137 037120 JMP ITRA9
EXQV9: EXIT TST
104432
000400
NLIST  BEX
045 123 062 TSHD9:: ,ASCIZ /«S2#ADIGITAL
104 101 124 EQ02: JASCIL  /DATA REGISTER QOF
101 106 124 LASCIZ /AFTER READ BACK/
122 105 103 E903; ASCIZ /RECEIVED DATA INCORRECT
104 105 102 E904: JASCIT  /DEBOUNCE TIME INCORRECT/<12><15>
104 101 124 +ASCIZ
LIST BEX
.EVEN
ENDTST
104401

TRAP

TRAP
. WORD

SET

TRAP

.WORD
.WORD
.WORD

TRaP

TRAP
.WORD

/DATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED)/

TRAP

C$CLPL

CsEXTT
L10042 -,

C$ERSOFT
908

EQCHS
EERZ

CS$ESEG

CSEXIT
L1do4e2 -,

- PATTERN PAIR SEL ECTABLE®N/
DIGITAL CUTPUT MODUWLE INCORRECT /<12><15»

CSETST

SEQ 0164



HARDWARE TESTS  MACRO M1.200

TEST 10

6601
6‘.‘03
6603
6604
6605
6606
6a0 7
b8
6607
6610
o6ll
6612
6bl3
6614
o615

6616
6617
6618
6619
6620

65621
6622
6623
6624
6625
66206
6627
6628
6629
6630
6631
66352
66313
6634
6635

6656
6637
6658
6639
6640
6641

6640
66453
6644
Hh4s,
646
Hhg /
6L6a8
£A49
£,550
6h51

+DIGITAL INPUT LOOPBACK TEST -

040216
040216
040216
040222
040224
040226
040230
040230
040232
040234
040240
040244
040250
040252
040256
040262
030264
040270
040276
040300
040304
040310
040316
040302
040322
040324
040330
040332
040340
040344
040546
040346
040350
040352
040356
040364
040366
040372
040376
040400
040402
040410
040414

Q04737
002001
040676
103002

104432
000642
0050387
013702
005737
001402
000137
013705
005205
042705
022737
001002
012705
110577
052777
116503

104404
013701
010304
012737
004757
103002

104432
000524
063704
032177
00100¢
D63704
004737
00%504
001374
017737
020137/
004757

011714

004144
004160
003716

040504
003720

177774
000003

000001
143370
000100
004172

016574

001751
016122

004166
000001

004170
011514

143274
004044
012146

003720

143362

007200

143336

0040064

26-0CT-83 15:22 PAGE

12

RANDOM PATTERN

JSBTTL

H
H
i
i
i
i
H
H
L ]
H
H
H
i

14:
ITRA10:

10%:

0%
304

404 ;

S0%:

604

{085

TEST 10:DIGITAL INPUT LOOPBACIKK TEST

(AAAANAARGARRARL AR AR EA AR A R AR a AR AR AR d R b A bbbt d bbb i bbd b Abbi bbbk
- DIGITAL LOOPBACK TEST WITH RANDOM PATTERN AND RANDOM OR

TEST 10

J1 5

SELECTABLE DEBOUNCE PERIOD.
THIS TEST CHECKS THE DATA TRANSFER BETWEEN INPUT AND OUTPUT

MODULES. THE
THE HARDWARE
GENERATED BY

IF LOW LEVEL
THE SELECTED

OUTPUT MODUWLE TS THAT SPECIFIED AS THE

QUESTIONS.

RANDOM PATTERN

“"OTHER"
SEVERAL CYCLES ARE PERFORMED USING DATA

IN

A RANDOM PATTERN GENERATOR WITHIN THE PROGRAM,

TESTING WAS NOT SELECTED IN THE HARDWARE QUESTTONS,
“"ALL " WAS SPECIFIED,

DEBOUNCE

PERIOD IS USED.

I¥

THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLOWED VALUES.

BGNTST

CALL SELECT
.WORD 2001
TSHO10

BCC 18

EXIT TST

CLR ITRCNT

MOV CYCRAD,R2
157 LOWL VL

BEQ 103

JHp LLPALO

MOV DBOUNC ,R5
INC R5

BIC 177774 ,R5
cHP €3, DBOUNC
BNE 30

MOV @1,R5

HOovB RS, aM0OD
BIS €100, aMOD
MOvB DBTA8(RY),R3
BGNSEG

MOV RB,R1

MOV RX, R4

MOV 41001, ,ELRRNBR
JHR PC,WRITE
BCC 603

EXIT TST

ADD OUTDEL R4
BIT #1, w0THMOD
HBNE 104

ADD OUTDE? R4
JGR PC,WTH00
DEC R4

BNE 103

MOV wDAT ,BAD
CHPp R1,BAD
CALL INSERT

T10::

;CALL SELECT ROUTINE
;GIVE TEST PARAMETER
;GIVE TEST HEADER ADDRESY

i IF CARRY IS CLEARED, BRANCH

3 IF

;CLEAR ITERATION COUNYER
COUNTER

;LOAD CYCLE
t+ IS LOW LEVEL
1BRANCH IF NO

CARRY IS SET,

SELEC.

IN P-TABLE?

$JUMP 10 LOW LEVEL PART
iGET DEBOUNCE FROM P TABLE
iCREATE DEBOUNCE VALUE FOR MOD
tWE ONLY VSt EITS 1 AND 2

tAcL DELOUNCE P RIODS SELECTED ?

{BRANCH IF NO

;GE1 FIRST DEBJUUNCE

;LOAD DEBOUNCE INTO MOD REGISTER
iSWITCH ON THE MODUW.E LED AGAIN

EXIT TEST

TRAP
JWORD

1GET WAIT VALUE FROM YABLE

TRAP

tGET FTRST RANDOH PATTERN
i SAVE WATIT COUNTER VALUL
{LOAD ERPIR NUMBER FOR SUBROU.

1 CALL

WRITE ROQUTINE
iBRANCH IF NO AQDR,

(EXTIT TEST I ADDRESSING ERROR

TRAP
. WORD

tADD OPTO OUTRUT DEBOUNCE

315 DEBOUNCE OF QUTPUT

tBRANCH TIF YE4
s TF
JWATLT “00 Uy
i DECREMEN)

WALT COUNITLER
iBRANCH TF COUNTER T4 K0T

NOU UY
NGO ARD RELAY DEBOUNCE

1. [ RU

tREAD DIGITAL INPUT PR TERN
{CHME READ AND LOADED o0 A

15K1IP BRANCH TF

] SFI'

15

Gk

ERROR FOUND

»

[T Y Y I Y R Y Y Y Y R P Yy Y P Y Y Y N Y R S Y Y PP R PPV VYRS P YRS Y §

CstxiT

1.10043 -,

csbskLn

Cevnll
1.1004 5

SEQ 0165



HARDWARE TESTS

TEST 10:

6652
6653
6654

6655

ob56
6657
6658
6659
onb
NI
6662
to63
6664
6665
6H6H66
6667
6668
H669
6670
66171
6612
6673
bb 74
6675
6676

bei!
b&75
bh’Y9
6hHB0
6081
66872

HHH T
Hbb34
6685
6686
&Lhl
£6H88
H68Y9
66590
6H691

hé 00

byt

6694

DIGITAL

040420
040422
040426
040426
040430
040432
040434
040436
040436
040436
040440
040444
040452
040454
040456
040462
040464
040466
0404 10
040414
0404 76
040500

040404
040512
040520
040526
040532
040532
040534
04054y
040544
0405%2
040556
040560
340560
040562
040564
040570
040572
040574
040602
040606
040612
040614
040620
04060
Q400
04064
V40N,
QA0OR X0
040439
0403}
Q40636

MACRO M1.200

INPUT 1LLOOPBACK TEST -

001406
010137

104457
001752
040762
007400

104405
00437
027"
001010
Q0% 05
002705
001310
VoL 30¢e
001304
000137
005302
001311
000137

Q52777
Q42717
0S2777
013702

104404
013701
013704
012737
00473}
103002

1044352
000310
004737
005304
001374
o1773%7
02013/
Qo4 7X%7
001400
010137

10444/
Q01794
Q40 /6,
Q07400

104406
Qa4 /7
Q05302

0va062

01645354
Q00003

000004

040644

040644

00000
000001
000010
004156

016574
004162
001753
016122

011514

143102
004064
012146

004062

016534

003720

143166
143160
143152

007200

004064

d6-0CT-83 15:22
RANDOM

804

90%:

PAGK

/i2-1

PATTERN

BEQ
MOV
ERRSOFT

ENDSEG

CAL.L.
CHp
BNE
INC
CMP
BNE.
DEC
BNE
JMP
DEC
BNE
JMP

; THIS PART WILL

1 PATTERN.

LLPALO: BIS

10%:

204

304

BIC
BIS
MOV
BGNSED

MOV
MOV
MOV
JHR
BCC
EXIT

JSR
DEC
BNE.
MOV
CHp
ChlL
B O
HOV
FRRSOFT

Cict Q0P

CAl L,
bLC

IKL S

80%
R1,G0O00
1002 ,E1002,EER2

RANDOM
#3,0BOUNC
90

R%

244 ,RS
304

R2

204
UVR10
R2

403
QVR10

TEST THAT THE

02,aM0D
41, aH0Dn
%10, 0D
CYCLLS,RZ

RB,R1

LLWC ,R4
#1003, ,LRRNBR
PC,WRITE

208

TST

PC,WTHQO

H4

JOS

aQDAT , 840

Ri,HAD

INGERT

504

H1,GoUD

1004, 11002, ELRe

RANDOM
R

L OW LEVEL SELECT WILL

1BRANCH IF EQUAL

iGET GODD PATTERN

tERROR HANDLER

iGENERATE NEXT PATTERN
tALL. DEBOUNCE REQUESTED

i BRANCH T NO
{NEXT DEBOUNCE

{ALL DEBOUNCE PERIODS EXECUTED?

;HBRANCH T+ NO

;ALL CYCLES PERFORMED

{BRANCH IF NO
sSIKTP | OW LEVEL

10000%:

PART

?

tALL CYCLES PERFORMED ?

{IRANCH IF NO
TSKIP LOW LEVEL

iLOAD A DEBOUNCE
tCLEAR DEBOUNCE

1LOAD CYCLE COUN

iLOAD DATA

(LOAD LLS WATT COUNTER

{LOAD ERROR NUMB

s SEND DATA AND ADD QUTPUT DEROU,
ERROR F OUND
(UXIT TEST IF ADDRESSING FRROR

;BRANCH IF NO AD

tWATT 500 US

PAR1

OF ¢

M5

OF 5 us
s OWITCH INPUT MODULE TO LLS

TER

ER
DR.

TORANCH [F NOT FINISHED

iREAD INPUT UATA

TRAP

. WORD
. WORD
.WORD

TRAP

?

WORK WITH RANDUM
THE DEBOUNCE OF THE DIGLITAL INPUT MODULE IS FIXED AT 5 M§

TRAP

TRAP
<WURD

(DATA SHOUL D NOT Bt CHANGED

1 SICIP BRANCH I
tHRANCH TF 0K

iSET UP DATA FUR ERRUOR HANDL R

i LRRUR HANDLER

tCREATE NExT AT

LSE L

TLRN

Is

11u CYCLE COUNTER UVLRY

ST

TRAR

L WURLD
CWORD
CWDRD

TRAP

C$ERSOFT
1009
£1002
EERZ

C$ESEG

C$RSEG

Cstall
L.10043

Ut RYSOR T
10
ELog!
FER

CiCLPl

SEQ 0166



HARDWARE TESTS

TEST 10:

Heas
6656

bbb/
tn6H98
HhI9
6700
/01
670
/03

04
u. 05
t -r’ O('\
670!
08
£/09
6710
/1l
610

6713

DIGITAL

040640
040642
040642
040642
40644
040650
040652
040656
040664
040606
040672
040672
040674

040676
040762
041032

041074
041074
041074

HACRL) M1.00
INPUT LOOPBACK TEST

001335

104405
005737
001010
005237
023737
001402
000137

104435
000200

045
1049
114

104401

002242

004144
004146

040240

(ol el
==,
—~Ir M

004144

06
107
101

J6-0CT-83 15:2¢

WVR10:

PAGE. 12-2
- RANDOM PATTERN

BNL
ENDSEG

57
BNE
INC
CHP
BEG
JHP

EXQV10: EXIT

CNLIST

TUHD1O::, ASCIZ

E1002:

LASCTL
ASCIZ
LLIST
EVEN

ENDTST

103 tBRANCH 1F NO
10001¢:
TRAP C$ESEG
Qave IS QUICK VERIFY PASS SELECTED?Y
E£XQV10 s IF YES, EXIT TEST
ITRCNT ; ITLRATION CUOUNTER + 1
ITRDEF , ITRCNT (DEFAULT TTERATION EXECUTED
EXQV10 IF YES, EXIT TEST
ITRAL10 T NO, TEST ITERATION
157 (1EXIT TEST
THAY CstxI
WORD L10045% -,
HEX

/8SOADIGITAL INPUT LOUPBACIK TEST - HANDOM PATTERNSN/
ZOIGITAL INPUT DATA REGISTER INCORRECT Z¢le»<15»
/LOADED AND READ DATA NOT THE SAME/

BEX

1.10043;
TRAP CSETSY

SEQ@ 0167



HARDWARE TESTS  MACRO M1200

TEST 11:D1GIVAL QUTPUT LUOPBACK TEST

[ S )
6716
6717
6. 18
6719
6720
t‘.\ 7?1
67o0
w703
6724
[ §] ?(?5
6770
6707 C41076

Q41076
o728 041076 004737 (11714
6729 041102 002002
6730 041104 041400
6731 041106 103002
6732 041110

041110 104432

041112 000560
6733 041114 005037 Q04144
/34 041120 013702 004160
6735 041124 012737 002115 Q07200
6736 041132 Q004737 016326
6737 041136 103000
6738 041140

041140 1044352

041142 000530
6739 031144 152777 Q00001 147550
6740 041192 242771 000002 142542
6741 041160 012703 000001
&/a40 041164 032771 000001 142506
6743 041172 001003
6744 041174 06370% 00ALTO
6745 041200 000402
6746 041202 063703 004166
6747 041206 013701 016574
6748 041210

oq1.21p 104404
6749 041214 010304
6&7H0 0410 010177 142460
C7/H1 041222 004737 0114514
652 041206 0053049
6/55 041230 001374
6/H4 041232 017737 142444 004064
6/7/5% 041240 020137 004064
6/56 041244 004737 012146
6757 041250 001406
BI5%8 04105 010137 004062
H759 041056

041256 fodan

041260 002116

04126 (041465

041064 007400
6760 VAl ey

041266 104406

26 -0CT-83 15:22

PAGE

LSBTTL

73

- RANDOM PATTERN

ML3S

TEST 11:DIGITAL CUTPUT LOCPBACK TEST

- RANDOM PATTERN

Y Y Y Y Y Py Y Y P Yy T Py Y Y Yy Y Y Y Y Y Y P P Y P Y VYN R P PV PO NYY

; TEST 11

- DIGITAL

CQUTPUT LDOOPBACIKK TEST WITH RANDOM PATTERN

;THIS TEST CHECKS THE DATA QUTPUT L INES OF DIGITAI OQUTPUT MODULES

iBY READING THE OQUTPUT DATA WITH AN INPUT MODULE.

; SPECIFIED AS THE ‘OTHER'

i PROGRAM,

IN THE HARDWARE QUESTIONS.
iPERFORMED USING DATA GENERATED BY

THE INPUT MODULE.
500 CYCLES ARE

IS THAT

A RANDOM PATTERN GENERATOR WITHIN THL
THE TIMEQUT PERIOD IS BASFD ON THE DEBOQUNCE PERIOD FOUND IN THE

tMOD REGISTER OF THE DIGITAL OQUTPUT MUDULE.,
s THE DIGITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE OF 500 US.
R R Y g N S Y Y Y Ny Y Y Y Y Y YV VYT VY P VYT

BGNTST

CALL
.WORD

THHDLL

BCC

EXIT

1% CLR
ITRAll: MOV
MOV

CALL

BCC

EXIT

10%:
B1C
MOV
BILT
BNE
ADD
BR

ADD
MOV

BUGNSEG

MOV
MOv
JOLR
Dt C
BNE
MOV
CHP

3158

CALL

Bt Q
MOV

SELECT
2002
1

TST

1TRCNT
CYCRAD,R2

#1101, ,ERRNBR

READ
10¢
TST

&1, w0 THHOD
#2,20THM0D
#1,R3

41, ariib
203
QUTDE,> A3
30%
QUTDE.1,R3%
R, R1

R3,R4
R1,a0AT
PC.,WT5%00
R4

Lo
wWOUAT , BAD
R1,8BAD
INGSERT
6O
H1,G0O00D

ERRSOFT 1102,0110,BERE

B0

CKLOUP

r11::
i CALL SELECT ROUTINE
;GIVE TEST PARAMETER
{GIVE TEST HEADER ADDRESS
16 CARRY IS ClEARED, BRANCH

:IF CARRY IS SET, EXIT THEST
TRAP CsEXILT
.WORD L10044 -

sCLEAR TTERATION COUNTER
;LOAD CYCLE COUNTER
iL. OAD FRROR NUMBER
:TEST OTHER MODULE ADDRESS (TNPUT)
;BRANCH IF NO ADDR. ERROR FOU D
(EXIT TEST IF ADDRESSING ERKUR
TRAP
. WORD
:SET 500 US DEBOUNCE TN INPUT
{CLEAR 5 MG DEBOUNCE IN INPUT MOD
i LOAD WATT COUNTER WITH INPUT DEB.
(FIND DEBOUNCE CF OUTPUT MUDULE
sBRANCH TF RTO Iy SET (500 US)
:ADD RELAY OQUTPUT MODULE DEB.

CSEXIT
1.10044 -,

$ADD DEBOUNCE. OF OPTO QUTPUT MODULE
iGET FIRST RANDOM PATTERN
TRAP C4BSEL
i SAVE WAIT COUNTER VALUE
{LOAD QUTPUT DATA KREGISTER
JWALT 500 US
i O CRIMENT WALT COUNTER
iBRANCH IFf COUNTER T4 NOY
{READ LOADLD DATA BACK
tLOADED DATA STILL THERL?
$OIKIP QRANCH Ik P SH T T4 SEY
sBRANCH TF YES
1O T UR DATA F OR ERRUR REPORI
i ERROR HANDLER

ZERO

TRAP CSbERSOFT
CWORD 1100
CWORD Elraol
CWORD FER

H
TRAK C3CL Pl

SEQ 0168



HARDWARE
TEST 11:

661
b6
6163
6764

6765
6766
bl67
6768
n769

6170

6771
67172
6713
6174
67175
6776
6717
67178
6779
6730

6781
6080
6783
/84
6785
6786
6&/87
6788
789
6790

TESTS
DYXGITAL

041270
041276
041302
041304
041304
0413046
041310
041314
041320
041322
04132

041326
041330
04133
041334
041336
0413306
041336
041340
041344
041346
041350
041354
04135"
041362
041370
041372
041374
041374
041376

041400
041465
041550
041603

Od1a7e
0416172
041672

MACRO M1200

ouUTrPUT

012737
004737
103002

104430
000364
020137
004737
001406
010137

104457
002120
041605
007400

104405
C04737
005302
001317
005737
001007
005217
0231737
001401
000652

10445,
000274

045
104
104
114

104401

002117
016326

004064
012146

004062

016534

oo2242

004144
004146

123
101
101
117

007200

004144

06
124
124
101

26-0CT-83 15:22
LOOPBACK TEST

10%:

80%;

EXQV1l:

TSHDY L :

110,
ELLO3:

PAGE 73-1
- RANDOM PATTERN

MOV
CALL
BCC
EXIT

CMp
CALL
BEQ

MOV
ERRSOFT

ENDSEG

caLL
DEC
BNE
151
BNE
INC
CHP
BEQ
BR
EXIT

JNLIST

: JASCIZ

JNASCIL
JASCIZ
ASCLYZ
LIGT
LEVEN

ENDTST

NL1S

#1103, ,ERRNBR
READ

70%

TST

H1,BAD

INSERT

80¢

R1,GO0D

1104 ,E1103,EERR

RANDOM

Re

304

QvpP

EXQV1l

ITRCNT
ITRDEF , TTRCNT
EXQV11l

ITRA11

187

BEX

/WS2ADTIGITAL QUTPUT L OOPBACK TEST
/DATA REGISTER OF DIGITAL OUTPUT MODULE

i LOAD ERROR NUMBLER
tREAD D70 LINES WITH DT MODULE
{BRANCH T NO ADDR,
{EXIT TEST IF ADDRESSHING ERROR
TRAP
. WORD
;CMP READ AND LOADED DATA

1 SKIP BRANCH IF 'SFI* 1S SET

; BRANCH IF EQUAL

iGET GQOOD PATTERN

: ERROR HANDLER
TRAP
.WORD
WORD
.WORD

100005 .

TRAP

i CENERATE NEXT PATTERN
iALL. CYCLES PERFORMED ?
i BRANCH IF NO

1 IS QUICK VERIFY PASS SELECTED?

i IF YES, EXIT TEST
 ITERATION COUNTER + 1
;DEFAULT ITERATICN EXECUTED

sIF YES, EXIT TEST

$ It NO, TEST ITERATION

(EXIT TESTY
TRAP
+WORD

RANDOM PATTHRNmN/

/DATA CHANGED AFTEFR { OADING/

/LOADED AND READ DATA NOT THE SAME - CHECK OUTPUT LOGIC/

BEX

L10044;
TRAP

CRROR FOUND

CsEXIT
L100VE -,

C' “RSOFT
1104
E1103
EER2

CeESED

CsLX11
L10044 -,

INCORRECT #<¢12>¢15>

CSETST

SEQ 0169



HARDWARE

TEST L.

Lo} .“‘.\
s "3
r. 94
[ o] l’L)r'l
t\ ;")(\
SN
TR ]
99
HO0
tH20]
ol

RS
LeTo TV ]
ol
ha(\t\
6807

6808
6809
6810
6811
6812
6813
6814
6815
6816
81/
6£813
65619
R0
6821
6800

Y.
GH24
H8.25
HE D
6827

bi2b
68°9
6830
H8x]
HALY
HARE
A
F,a8r,
# A%,
HAL/
$ M 0N
+HLY
P HAD
£441

TESTY

DIGITAL

Cca1e 4
041674
0416’4
041700
04170
041704
081706
041706
041710
041712
02,216
041722
041726
041730
041734
041740
041747
041746
041754
041756
041762
41766
041774
042000
042000
042002
042006
042,014
042020
042022
042022
042024
042026
0420382
042040
042042
042046
042050
042054
04.0%6
042060
04,7066
a0
CA0TE,
04,100
04,'104
042104

MACRU M1.,00 6

OCT a3z

INPUT LOOPBACK TEST

ov4 '8!
002001
042470
103002

104452
001064
005037
013702
005737
001402
000137
013705
005205
042705
022737
001002
012705
110977
05217177
012701

104404
116503
012737
00ars?
103002

10441372
000750
063703
03277
001002
063708
010304
004737
005304
0C15/4
o1/187
OIIPD B I
ovuarsy
00140¢.
o118/

104457

011714

0048144
004156
co3716

042270
003720

1777174
0000053

000001
141712
000100
000001

004170
00261
olelde

004166
000001

00410
011514
141414
Q04064
01.°14n

QQ4Q6L

003720

1411704

007200

l141e62

004064

r
15 : R

PAGH 74
SLIDTNG PATTERN

LaBTTL

SERd

TEST 12: DIGITAL INPUT (L OOPRACK TELT

HSLIDING PATTERN

IREE R RS SRR R R R IR RN R R Y Y S R R Y Y Y Y Y Y Y F Y Y F YR VY Y Y

- DIGITAL INPUT LOOPBACK TEST WITH SLIDING PATTERN
i
1 THIS TEST TRANSFERS SLIDING ONES AND THEN SLIDING ZEROCS BETWEEN

i TEST 12

1OUTPUT MODWLF AND INPUT MODWLES,

tAS THE 'OTHER'

i THE TRANSFERS ARE PERFORMED USING THE LEVEL
tPLRIOD SPECIFIED IN THE HARDWARE

THE QUTPUT MODW E THAT SPECIFIED

IN THE HARDWARE QUCSTIONS,

SELECT AND THE DEBOUNCEL

QUESTIONS.

1R RB RGP0 00 0R bttt tRdRadddt sttt Rttt datbdatsadbdatdddtddddsdoitdstsd

BONTHT

CALL
.WORD
Tsn012
BCC
EXIT

CLR
MOV
15T
BEQ
JHe
MOV
INC
BIC
CHP
BNE
MOV
HOVB
als
MOV
BGNSEL

JOs
LI¢E

4014

HMOVH
MOV
JJ5R
BCC
EXYT

%0%: RADD
Bl
ANt
ADD
My
JSR
Dt C
BNt
HOV
CHp
CAL Y
Ht
MUV
ERRGQF T

HOS
0%

SELECT
JO0L

14
TST

LTRCNT
CYCLLS,RY
LOWL VL.
104
LLPALY
DBOUNC ,R%
RS
o1/77774 1Y
3%, DHOUNC
204

Q1,RY

RS, &MOD
2100, aMOD
e1,R

DBTAB(R%) RS
01,01, ,F RRNBR
PC.WRITE

S04

76T

OuTDE L RS
o1, 0 THHOD
TS|
puTDt . R *
RY, R4
PC,WIsLO0
Ra

104

ROAT , HAD
R1,HAD
]NIII'H'

H018
R1,6000
1202, B 200, e bt

Tto::
jCALL. SELECT ROUTINE
1GIVE TEST PARAME TER
sOIVE TEGT HEADFR ADDRE G5

1 If CARRY 15 CLEARED, BRANCH

¢ IF CARRY 19 SET, EXIT TEOT
TRAP
.WORD

1CLEAR ITERATION COUNTER
JLDAD CYCLE COUNTER
1149 LOW LEVEL SELEC,
1BRANCH IF NO

JJUMP TO LOW LEVEL PART

+GET DEBOUNCE FROM P TABLE
1CREATE DEBOUNCE VALLE FOR MOD
JWE ONLY USE BITS 1 AND 2

1AL L DEBOUNCE PERLODY SELECTED
JBRANCH IF NO

JGET FTRST DEBOUNCL

1t UAD DEBOUNCE
1SWITCH ON THE MODWLE LED
1GET MASK P OR SLLIDING ONES

TRAP

BT WALT VAL E FROM TABRLE
1LOAD ERROR NUMBER
iCAl L WRITE ROUTINE
JBRANGH IF NO ADDR.
iEXIT TEST IF ADDRESSING € RRUR

TRAP

. WURD
1ADD OPT0 QUTPIIT DFBOUNCE
115 OEBROUNCE
sBRANCH IF by
1 IF NGO, ADD REL A1 DEBROUNCE
3HAVE WALT COUNTER vALWE
pHALT S00 us
;O CREMENT WALT COUNTER
JHRANCH [F COUNTER T4 NOT JtRUY
1READ DLIGITAL TNPUT PATTERN
JCHP RE KD AND | QADED PATA

Por IR HRANCH T+ Skt 18 st T
JHRANCH [+ F o
sOE T Lguly PRl TERN
18 RRUR HANDLER
THAP

OF OUTPUT 500 US|

IN P-TAHLE

INTO MOD REGISTER

ERROR F UULND

]

Cstxl1
L 1004% -,

Citlutu

Citr 1"
L 1uods |

LItRaM?

SEQ 0110



Ll
HARDWARE  TESTS MACRO MO0 6 OCT HE 15000 PAGE /4

GEQ Q171
TEST 1 DIGITAL INPUT LOOPBACIK TEST SLIDING PATTERN
04;‘106 00&’1“6;‘ R WORD 1-/0:
042110 042660 LWORD Fione
04,112 007400 JWORD FERY
684 047114 804 ENDSEG )
vacll 14 1000048 ;
042114 104404 TRAP CHESEG
6245 0dll1e 006301 Acl R1 sNEXT SUIDING ONFYS DATA
obd44 042120 103327 Bee 404 JBRANCH TILL ALt HAVE BEEN QNFS
6345
o84 1 THE FOLL OWING CUDE T4 FOH SENDING SULIDING ZFEROS
pBa 7
6818 04212 Q12070 117776 MOV H177774,R1 jLOAD MASK FOR SLIDING JFROY
6H4Y9 04,106 9048 BUGNSEDG
042126 104404 TRAP CsBSEL,
8% 042130 Q10304 MOV R3,R4 1SAVE WALT COUNTER VAL LE
6851 04213 012737 202063 007200 MOV 2120%, ,ERRNDR iLOAD ERRDR NUMBER
6852 042140 0047137 0Ol6lee JSR HC,WRITE 1CALL WRITE ROUTINE
6853 04,2144 103007 ticC 1004 tARANCH IF NO ARDR. FRROR & (0 ND
6854 047146 EXIT ST fEXTIT TEST IV ADDRESSING FRROW
042146 1044730 THAP Cst rl1
042150 000624 . WORD L1004y |
6855 042152 004737 o154 100%: JSR PC.WTS500 tWAIT 500 US
6856 042156 005304 DEC R4 (DECREMENT WAILT COUNTFR
6857 042160 Q01374 BNE. 1001 IBRANCH IF COUNTEH IS NUT ZtRO
68458 Q42162 017737 141514 0040464 MOV SDAT ,BAD IREAD DIGITAL INFUT PATTERN
6859 042170 020137 004064 CHP R1,BAD 1CHMP READ AND LOADED DATA
6860 042174 004737 012146 CALL INSERT 1SKIP BRANCH IF -9k I IY SET
6801 042200 001406 Bt.Q 1104 tBRANCH [+ FUUAL
6862 042202 010137 QQAQLS MOV R1,06000D JGET GOOD PATTERN
6863 042206 FRRSOFT 1204,E1202,FER? JERRUR HANDL.ER
042206 104457 TRAP COERGOFTY
042210 002264 . WORD 1.'04
042212 042660 L WURD P00y
Q42214 007400 . WORD LEERY
6864 042216 110%: ENDSEG
042216 100014
042216 104405 THAP Cstntbw
0B6S 042220 006301 ASL R1 INEXT SLIDING ZERUS DHTA
6866 04222¢ 103000 BCC 1,018 tBRANCIH TF ALL DATA L INLY WERE ZERUS
6867 042224 005501 ADC R1 tADD THE CARRY AND REPEAT
6868 042226 0001737 BR Q08 IWITH NtW DATA
6869 042230 022737 Q00003 003720 120%; CMP 03, DHMINC tALL. DEBOUNCE SELECTED?
6870 042236 001010 HNE 12%0% {BRANCH [F NO
HKR71 042240 005205 INC R i NEXT DEBOUNCE
K82 042242 02279% 000004 CHp 04, RS JALL DEBOUNRCE PERTODY ExXECUTED
6873 042246 001.'45 BNt Livy JBRANCH TF NO
6R74 042250 00530¢ Dt C R, JALL CTCLEY PERFURMED ?
6875 042252 0010241 BN} St IBRANCH I+ NO
6876 0420254 000137 042540 JMP WVHL, POKIP L OW LEVEL PART
AB7T 042,60 0US S0 130%: Dt C K, 1ALl CrCLES PERFORMED
ABT7A 042262 001048% HINE 401 1BRANCH I} NO
53&9 042264 Q00137 Qaghao P QvR1,’ PP T0 QUICK VERIF Y HOUT INE
HERO
nHK1 (THIY PART Wltt TEST THAT THE O tbvEe SELECT WILL WORK WITH LT LING
KD IPATTERNG,  THE DEBUUNGE (v FHE DLIGITAL INPUT MODULE WILL FIX S Ms
LHR tHUT THE WALT LOUP FUR LIS WILL HE 10 My,

hika



HARNWARE
TEST 1.0

688
atalal )
by /!
o848
6887
0890
9]
a9

6893
od 94
8935
6896

6897
898
6899
6300
690}
69302
6903
6904
A905
6906

6907

H308
6909
6910

6911
6912

5913
6914
6915
6916
6917

6318
6919
6920
£921
A922
9%
£924
L% M)

£'326

TEHTS MACRO MO0 o6 OCT Ax

DIGIYAL INPUT LOOPBACK TEST

042210
042276
042304
042312
042316
0423822
042326
Q42326
042,330
042336
Q42342
042344
04:%44
042346
042350
042352
042556
042360
Q42360
042370
042%5/4
042400
042402
042406
U42406
04410
cazale
042414
042416
042416
042420
042422
04,424
042424
042424
0azarze
042432
042432
042434
042436
042444
042450
042452
042452
042454
04245%¢
042462
042464
042466
042474
042500
Q42504
0425046
NasHh1:2
04.,u12
042%14

os27Tt?
o4z’
oS82 r?
013702
013703
012701

00000
Q00001
000010
004156
004162
000001

141400
141374
141360

104404
0D Palr Iy
004737
103000

0065
0lslee

007200

104432
000426
010304
004737
0053v4
001374
017737
020137
0047387/
001406
010137

104457
002266
042660
007400

011514

141314
004064
012146

004082

004064

104406
006301
103342

104405
012701 177776
104404
010304
012737
0047587
103002

002267
olelee

007200

1044 3.
000320
004737
v05304
001374
017737
020137
004737
001406
010137

011514

141210
004064
012144

004064

00406

10445,/
002170

l!.ﬁ HUATH

SLIOING PATTERN

LLPALZ: BIY
BIC
BIS
MOV
MOV
MOV
BOGNSED

10$:

20%: MOV
JUR
BCC
EX1T

I0%:
a0,

MOV
JGR
OEC

BNE.

MOV
CHP
CALL
BEQ
MOV
ERRSOFT

50%: CxLcop
ASL
BCC
ENDSEG

MOV
BONSED

MOV
MOV
JSR
BCC
EXTT

60s%:

{0 JuR
Dt C
BNE
MOV
CHP
CAlLL
gt Q
My
f RRSOFT

PAGE 4

D14

2, aM0D
a1, M0
610,amM0D
CYCLLS,Re
LLWC,R3
@1,R1

21205, ,FRRNBR
PC,WRIIE

304

15T

RX,R4

PC.WTH00

R4

A04

R0AT ,BAD

R1,BAD

INSERT

5014

R1,G000
1206.E1202,EERS

R1
203

#1777 76 R

R3,R4

21,07, ,FRRNBR
PC,WRITE

104

157

PC,WTH00

R4

104

DOAT ,HAD

R1,.BAD

INGERT

8013

21,6000

1908 N E 1:’0() ' (‘l R¢’

1LORD AN INPUT DEHOUNCE OF S M
;cc-

t SWITCH INPUT MODULE TO L1 S
t1.0AD CYCiE COUNTER

1tLOAD LUS WAIT COUNTER

; LOAD MASK OF SLIDING DATA

TRAP
11.0AD EHROR NUMBER FOR SURR,

1 SEND DATA FORM OQUTPUT TO INPUT
ERROR FOUND

1BRANCH IF NO ADOR,
JEXIT TEST IF ADDRESSING ERROR
TRAP
.WORD
1SAVE LLS WAIT COUNTER (30 MS)
\WAIT FOR 500 US

| R
JBRANCH IF NOT FINISHED
JREAD DATA
iDATA SHOWLD NOT BE CHANGED
{SKTP BRANCH IF "SFI' IS5 SET
s BRANCH IF OK
;SET UP DATA FOR ERROR HANDLER
1 ERROR HANDLER
TRAP
. HWORD
. WORD
. WORD
H

[RAP
sNEXT SUIDING ONES DATA
{BRANCH IF CARRY !4 CLEARED

10002%
TRAP
1L OAD MASK FUOR SLIDING ZEROS

TRAP
;HAVE WAIT COUNTER VALUE
: LOAD ERROR NUMBER
;CALL WRI1TE ROQUTINE
sBRANCH (F NO ADDR.
sEXIT TESTY IF ADDRESSING £ RROR
TRAP
WORD
IWALT 500 US
1DECREMENT WALT COUNTER
1BRANCH [F COUNTER Iy NOT JtRY
(READ DIGITAL INPUT PATIERN
i CHP READ AND LOADED DATA

s OKIP BRANCH IF "SFI' 1S SETY
JBRANCH [F & QUAL
sGET LOOD PATTERN
s RROR HANDLER
T AR
WORD

ERROR FOUND

C3SBSEG

CeExit
L1004% -,

CSERSOFT
106
E1.202
EER?

CsClPl

CsEuEn

C3BSED

Ceb 1"
Llouas -

bR
L1004

SEQ O1/¢



HARDWARE TESTY

TEST 10

6927

6928
6929
6930
6931
693>
933
6934
£93%
H936
60937
6318
6939
6940

6941
6942
6943
6941
6945
6946
6947
6948
6949
6950

DIGITAL INPUT LOOPBACIKK TEST

042516
042520
042522
042522
042522
042524
042526
042530
042532
042534
042536
042540
042544
0472546
042552
042560
042562
042566
042566
042570

c4az257'0
042660
042732

042774
042774
042774

MACRU M1.200

042660
007400

104405
00,301
10300
005501
000737
005302
001267
005757
001010
005237
023731
001402
000137

104432
000204

045
104
114

104401

J6 UCT 83 15:22 PAGE /4

- 85U IDING PATTERN

804 ENDSEG

ASL
BCC
ADC
BR

DEC
BNE
TST
BNE
INC
cHP
BEQG
JHP
EXQV1e: EXIT

904 .

002242 QVR12:
004144
004146 004144

041716

LNLIST
TSHOL2:: L ASCTYZ
El202: ASCII

ASCIZ

LIST

.EVEN

o6
124
101

ENDTST

3

L4

SEQ Q1/73%
JWORD  E1702
.WORD  EER2
10003$ ;
TRAP CS$ESEG
R1 JNEXT SLIDING ZERO DATA
904 (BRANCH IF ALL ZEROS WHERE DONE
R1 JADD THE CARRY
60 ; AND REPEAT
RO ;ALL CYCLES PERFORMED 2
104 ;BRANCH IF NO
QvP 1I5 QUICK VERIFY PASS SELECTED?
EXQV12 sIF YES EXIT TEST
ITRCNT t ITERATION COUNTER + 1
1TRDEF , ITRCNT JDEFAULT ITERATION EYECUTED
EXQV1> s IF YES, EXIT TEST
ITRA12 s TF NO, TEST ITERATION
ST fEXLT TEST
TRAP CerxTT
JWORD  L.10045 -,
BE X
7%S28ADIGITAL INPUT LOOPRACK TEST - 51 IDING  PATTHRNSN.

/0ATA REGISTYER CF INPULD MO E INCORRECT /<¢12>¢15»
/LLOADED AND READ DATA NOTV THE SAME/
BEX

110045;

TRAP CETH)



HARDWARE Tt 514

TEST 13

6952
pah3d
6954
6955
6956
6957
6Ih3
HIH9
6960
6961
o302
6963
69364

0365
6960
6967
6968
6969

6970
6971
6972
6973
6974
6975

6976
6977
6978
6979
€980
6981
69087
6981
6984
6985

6986
6987
6988
6989
6990
6991
6992
6993
6994
£995
65996

6997

HACRY M1.200

Je 0CT 83 15:20

(DIGITAL QUTPUT LUOPBACK TEST -

042776
042776
042776
043002
043004
043006
043010
043010
043012
0432014
043020
043024
043032
043036
043040
043040
043042
043044
043052
043060
043064
043072
043074
043100
043102
043106
043112
043112
043114
043116
0431022
043126
043130
043132
043140
043144
0431%0
043152
043156
043156
043160
043162
043164
043166
04366

004737
002002
043450
103002

104432
000666
005037
013702
012737
004737
103002

104432
000636
152777
042777
012703
0327717
001003
063703
00402
063703
012701

104404
010304
010177
0047%7
QU5 304
001374
017737
00137
004737
001406
Glo13?

104457
002406
04 353¢
007400

104406

011714

004144
004156
002425
016326

000001
000002
0000014
000001

004170

004166
000001

140560
011514

140544
004064
012146

co04062

007200

140650
140642

140606

004064

PAGE /%

SLIDING PATTERN

SBTTL

14

TEST 1%:DIGITAL OUTPUT LOCPBACK TEST

- SLLIDING PATTERN

(ARAAAARA LR b b sa b bRt a bbbt dddd sl dd bbbt bnbhbbbiadbtbdbdhbbbihinbhbdabnbbhbbinh
- DIGITAL QUTPUT LOOPBACK TEST WITH SLIDING PATTERN

;THIS TEST CHLCKS THE DATA QUTPUY LINES OF DIGITAL OQUTPUT MODULES

: TEST 13

1BY READING THE QUTPUT DATA WITH AN INPUT MODWLE.
i THAT SPECIFTIED AS THE

' OTHER'

IN THE HARDWARE QUESTIONS,

THE INPUT MODULE IG
SEVERAL CYCLES ARE

iPERFORMED USING SLIDING ONES AND THEN SLIDING ZERQOS.
i THE TIMEQUT IS DEPENDENT ON THE DEBOUNCE PERIOD SPECIFIED By RT BITS

i IN THE MOD REGISTER OF

{THE DIGITAL

THE DIGITAL

QUTPUT MODULE. .
INPUT MOOULE IS ALWAYS LOADED WITH A DEBOUNCE PRIOD OF 5 U5,

(AR AAAR 242080400000 40bddddddbddddddbdbbbbbbdbddddbbbdrbdbidbdbbhbdbbbbbdinia

BONTST

CALL
.WORD

TSHOD13

BCC
EXIT

14: CLR
ITRAL3: MOV
MOV
CALL
BCC
EXIT

1035 BIsB
B1C
HOV
BIT
Bilt
ADD
BR
A00
MOV

203
104
403%:

MOV
HOV
JGR
DeC
BNt
HOV
CHP
CALlL
BEQ
MOV

50%:

FRRSOFT 1302,E1302,FFRe

605 CrL.aupP

BGNSEG

SELECT
2002

14
18T

ITRCNT
CYCLLS,Re
1301, ,ERRNBR
Rt AD

104

TST

21, 8GTHMOD
22, B0THHMUOD
01, R3

a1, MOD
208
OUTDE?,RX
304

OUTOEL R
o1,R1

R%,RA4
Ri, QAT
PC,WTS00
R4

BTH

QDAT  HAD
R1,8A0
INSERT
4103}
R1,LOUD

£

T1X%::
tCALL SELECT ROUTINE
1GIVE TEST PARAMETER
tGIVE TEST HEADER ADDRESS
i IF CARRY IS CLEARED, BRANCH
1 IF CARRY IS SET, EXIT TEST
TRAP
WORD

CSEXIT
L10046 -,
tCLEAR ITERATION COUNTER
tLOAD CYCLE COUNTER
iLOAD ERROR NUMBER
1 TEST  OTHER MODULE ADDRESS
;BRANCH IF NO ADDR. ERROR F OUND
(EXIT TEST IF ADDRESSING ERROR
TRAP
.WORD
LOAD S5 UY DEBOUNCE IN INPUT

CSEXIT
1.10046 -,
HOD

R

$LOAD WALIT COUNTER WITH INPUT DEB,
iFIND DEBOUNCE OF OUTPUT MODWM E
(BRANTH IF RTO IS SET (500 UL)
tADD RELLAY OUTPUT MODULE OEB.
tBRANCH OVER NEXT COMMAND

1ADD 0PTO OUITPUT DEB,

JGET SLIDING ONES' MASK
TRAP CSBSEL

tSAVE WALT COUNTER VALUE

:LOAD QUTPUT DATA REGISTER

iMALT S00 US

DECREMENT WALT COUNTER

tBRANCH If COUNTER 15 NOT ZERO

+READ LOADED DATA BACK

:LOADED DATA STILL THERE?

(SKIP BRANCH 1F "SE1' 16 SET

tBRANCH IF YES

1967 UP DATA FOR ERRUR REPORT

JERROR HANDLER
TRAP COEIVWT
JORD LR
CWORD LAy
JWORD BRI

i
TRAP CsCLP)

SEQ 0174



G4

HARDWARE TESTS  MACRU M1200 26 OCT-83 15:00

TEST 13:0IGITAL OUTPUT LOOPBACK TEST

PAGE 75-1

SEQ 0175
- SLIDING PATTERN

6998 043170 012737 002427 007200 MOV #1303, ,ERRNBR 1LOAD ERROR NUMBER

6999 043176 004737 016326 CALL READ tREAD D70 LINES WITH DI MODUILF

7000 043202 103002 BCC 704 +BRANCH IF NO ADDR. ERROR FOUND

7001 043204 EXIT TST tEXIT TEST IF ADDRESSING ERROR
043204 104432 TRAP C$EXIT
043206 000472 JWORD L.10046 -,

Y002 043210 020137 004064 70%: CMP R1,BAD ;CMP READ AND L.UADED DATA

7003 043214 004737 012146 CAL.L INSERY 1SICIP BRANCH IF *SFI' 1S SEY

7004 043220 001406 BEQ B0 ;:BRANCH IF EQUAL

7005 043222 C10137 004062 MOV R1,G00D tGFET GOOD PATTERN

7006 043226 ERRSOFT 1304 ,E1303,EERZ {ERRQR HANDLER
043226 1044%7 TRAP CS$ERSOFT
043230 002430 .WORD 1304
043232 043622 WORD F1303
043234 007400 .WORD FER2

7007 043236 803: ENDSEG
043236 100004 ;
043236 104405 TRAP CSESEG

7008 043240 006301 ASL R1 fNEXT SLIDING ONES DATA

7009 043242 103323 BCC 404 ;BRANCH IF CARRY IS CLEARED

7010

3011 s THE FOLLOWING CODE 1S FOR SLIDING ZERO

7012

7013 043244 012701 177776 MOV #177776 ,R1 LOAD MAGK FOR SULIDING ZEROS

7014 043250 Q0% BGNSEG
043250 104404 TRAP C$BSEG

7015 043252 010304 MOV R%,R4 SAVE WATT COUNTER VALUE

7016 043254 Q10177 140422 MOV R1,aDAT 1 LOAD OUTPUT DATA REGISTER

7017 043260 004737 011514 100%; JSR PC,WIS00 {WATT SO0 US

7018 043264 005304 nrC R4 ;DECREMENT WAIT COUNTER

7019 043266 001374 HBNE 10048 {BRANCH TF COUNTER TS NOY ZERQ

7020 043270 017737 140406 004064 MOV BDAT ,BAD ;READ DIGITAL INPUT PATTERN

7021 043276 020137 004064 CHMP R1,BAD ;CMP READ AND LOADED DA!IA

7022 043302 004737 012146 CAL L INSERT ;SKIP BRANCH IF *SFI' IS SET

7023 043306 001406 BEQ 1104 tBRANCH TF EQUAL

7024 043310 010137 004062 MOV R1,G00D sGET GOOD PATTERN

7025 043314 ERRSOFT 1305,E1302,EER? {ERRUR HANDLL.ER
043314 104457 TRAP CSERSOFTY
043316 002431 . WORD 120%
043320 041536 , WORD) 13002
043322 007400 LWORD EELRD

7026 043324 110$: CKi.00pP H
0433524 104406 TRAP CsCLPY

7027 043726 012737 0024%2 Q07200 MOV #1306, , ERRNBR :LUAD ERRUR NUMBER

7028 043334 004737 016326 CALL e AD (READ D70 1LINES WITH DI MODWLE.

7079 043340 103002 BCC 1,708 {BRANCH IF NO ADDR., ERROR FOUND

7030 043342 EXTT TS1 tEXTY TEST IF ADDRESSING FRRUOR
043342 104432 TRAP Ceb [}
043344 000334 CWUORD L1004As -,

7031 043336 020137 004064 120$; CHp Rt,BAD 1CMP READ AND LOADED DATA

7032 04335 004737 012146 CALY INGERT (SICIP BRANCH T "1 IS SETY

7033 04335, 001406 Bt Q 1508 tBRANCH IF EUUAL

7074 043360 010137 004062 MOV Hi,GOOR iGET LUOD PATITERN

Y035 043304 ERRYQFT 150/,L1504, bR {ERRUR HANDLER
043%G4 104497 TRAR CHL R T
048366 000433 LWURD LA
043370 Q4362 JWORD £ 1303

1 7}



HARDWARE Tt 4Ty

TEST 13:016TTAL

70306

7037
7038
7039
7040
7041
7042
7043
7044
704%
7046
7047
7048
7049
7050

7051
voLe
7053
7054
7055
7056
1057
7008
7059

043372
043374
043%74
043374
043376
043400
043407
043404
043406
043410
043412
043416
043422
043424
043430
043436
043440
043444
043444
043446

043450
0435356
043622

Q43700
043700
043700

MACRU M12o00

Jo OCT

OUTPUT LOOPBACK TEST -

007400

104405
006301
102002
005501
000721
005302
001402
000137
005737
G01010
005237
023737
001402
000137

104432
000232

045
104
122

104401

043106
co2c4¢

004144
004146

043020

123
101
105

004144

o062
124
103

a3 1he PAGE N D

SLIDING PATTERN

130%: ENDSEG

ASL.
8CccC
ADC
BR
140%; DEC
BEQ
JMP
150¢: 57
BNE
INC
CcHP
HEQ
JMP
EXQV13: EXIT

NUIST
TSHD1X:: ASCIZ
E1302: LASClZ
E1303: .AsCIZ

LIST

EVEN

ENDTST

M4
SEG 0176

.WORD EERe

100014 :
TRAP CSESED
R1 iNEXT SLIDING ZEROS DATA
140 1IBRANCH I+ ALL LINES WHERE ZERO
R iADD THE CARRY T0O R1
Q04 1AND REPEAT
Re tALL CYCLES PERFORMED ?
1504 1BRANCH TIF YES
30 1IF NO, DO NEXT CyCLt
@AvP IS QUICK VERIFY PASS SULECTED?
EXQVEZ t1F YES EXIT TEST
ITRCNT tLTERATION COUNIER + 1
ITROEF , TTRCNT tOEFALLT ITERATION EXECUTED
EXQVLX IV O (ES, EXIT TEST
ITRA13 : IF NO, TEST 1TERATIUN
8T (EXTIT TEST
TRAP CSEXTT
.WORD 1.1004% -,
BE X

/MSOMADIGITAL QUTPLT LLOOPRACK TEST SUIDING PATTERNSN/
/DATAR REGISTER Ot QUIPUT MUDULE INCORKRECT A+ TFR LURD/
/RECEIVED DATA INCORRECT - CHECK QUTPUT L INES/

BEX

L100de::
TRAP CIETST

114



114

HARDWARE TE ST MACRO M1200 26 OCT -83 1%:22 PAGE 76

SEQ 0177
TEST 14: DIGITAL INPUT LOOPBACK TEST - INPUT MODW E INTERIURPT

T061 LSBTTL TEST 14: DIGITAL INPUT LOOPBACK TEST INPUT MODULE INTERRUPT LINE.,

TOH D Y Y Y Y Y Yy Y Y L Y VY Yy Y Y Yy Y Y Y Y Y Y Y Y VY YY PRI TS

RN H TEST 14 - DIGITAL 1L.OOPBACK TESY - INPUT MODULE INTERRUPT { INF,

Yond H

Y065 + THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODULE CAN BE SET

TOLH 1 TO CAUSE AN TNTERRUPT BY THE LEADING OR TRAILING EQGES 0OF THE MODW ¢,

Ta6T ;OATA LINE 15, THE DEBOUNCE PERIOD FOR THE DIGITAL INPUT MODULE

063 ;IS DEPENDENY ON THE OUTPUT MODULE THAT YOU SELECT AS THF OTHER®' IN THE

7069 tHARDWARE QUESTIONS, IT IS ALSO CHECKED THAT BTT 15 REMAINSG HIGH AFTER THE

Q0 :LINE HAS REVERTED BACK TO ITS INITIAL STATE. ALL SIGNALS ARE PROVIDED By

10701 sLINES FROM THE OUTPUT MODULE.

00 tALSD THE BITS 0-14 ARE SWITCHED ON AND OFF FOUR TIMES AND THEN A CHECGK IS

078 +MADE THAT BIT 15 IS5 NOT AFFECTED.

T0/4 ALL OF THE FUNCTICNAL TESTS ABOVE ARE ALSO CARPIED OUT IF L.0W | EVEL

SO0 JTESTING IS SELECTED,

7076 JRERARRRA SRR AR R bkt AR R AR R AR AR R AR E AR AR R R IR R A A AR d R ke kAR

T0V7 043702 BGNTSTY
oax?70p T14:;

7078 043702 004737 011714 CALL SELECT s CALL. SELECT ROUTINE

7079 043706 002001 . WORD 2001 (OIVE TEST PRRAMETER

7080 043710 045610 TGHD14 tGIVE TEST HEADER ADDRESY

7081 043710 103000 BCC 1t 1 IF CARRY IS SET, EXIT TEOT

7082 043714 EXIT 157 tEXIT TEST
043714 1044352 TRAP C$tXTIT
043716 Q02464 LHORD L1004/ -,

7083 043720 005037 004144 1%: CL.R ITRCNT iCLEAR ITERATION COUNTER

7084 043724 ITRAl14: SETVEC VEC,#INTSR,OPRIO? :SET VECTOR AND SERVICE ROUTINE
043724 Qle746 000340 MY APRIQ7, - (5P,
V43730 Q012746 0O1727e MUV 2INTSKH, (9P)
043734 013746 008710 MOV VEC, (5P)
0432740 012746 000003 MOV a5, (4P)
045/44 1044327 THAP Csuvbkil
043746 062706 000010 ADD {10,5P

7085 042752 SETPRT  OPRIO/ tDISABLE INTERRUPY
043752 012700 000340 Hoy PRIV, RO
043756 104441 TRAP CsuPRI

7086 043760 005037 004150 CLR INTHL A tCLEAR INTERRV#T HLAG

087 0437264 012737 000571 Q07200 HOV #1401, ,ERRNBR ;LUAD ERRUR NUMBER

7088 04377 004737 016122 JHH PC,VRITE pTEST SELECTED QUTPUT ADRR,

TOHY 043776 103002 HCC 10% tBRANCH 1P NO ADDR. BERROR FOUND

1090 044000 EXIT 18T EXIT TEST IF ADDRESSING t RROR
044000 1044302 TRAP Csb 17
044002 002400 . WORYD Livod! |

1091 044004 005737 QOF716 104 THT POl Vi by LOW LEVEL SELEFC. IN P - TARLE

7092 044010 001402 Ut u VOl tBRANCH IF NO

7093 044012 000157 044/04 JHP L PALd UM TO LOW L EVEL PART

1094 044016 112777 000001 137654  20%; MOvB 01, aHOD :LUAD 500U% AY INPUT DEHUUNCE

1095 044024 Q12703 000003 MV G35, R% tLUOAD DEBOUNCE WATT COUNTER WiTH |, WM

7096 044030 032777 000001 157664 BIT ¢1,0THMOD 11y DERBOUNCE OF OUTPUT MOD SO0 Ly}

7047 043036 Q01007 tINt 30 tBRANCH TF 500 Us DESBOUNCE 15 rnlp

1098 044040 112777 000002 137632 MUVEH &0, aMOD p1E RO, LOAD S My AY INPOD D BOVNLE

7049 044046 012703 00004 HOV .00,  HS L UCAD NEBOINCE WALT CUUNTER WLTH oM

7100 044052 O603  QLO010 AbD OH . RS sALD 4 MY DEBOUNCE TOLLERANCE

T101 0440%K 092777 QLOLLO 153/614 208 BLY #1100, aM0Dd d WITCH ON THE MOMRLE LEFD AGATN

7102 044004 HONSEQ
044aund 104404 TRAR cibst e

7103 044066 005001 CLR K UATA PR WRITL RAUTING



HARDWARE TESTS

TEST 14

7104
7105
7106
7107

T108
7109
Y110

7117
7118

7119
7120
7121
e
7183
7124

1105
116
7127
7108
7109
71350
7131

1152

FARE
11384
1489
11 %¢,
Y
71358

7139

DLGITAL INPUT LUUPBACK

044070
04407.
044076
044100
044100
044102
044104
044110
044117
044114

> 0441

04416
04413
44114
044140
044140
04414
044144
vddlae
044150
0441450
044102
044152
044156
044160
044164
044170
044174
044.200
044202
03420,
04404
044206
044212
044,14
044216
043422
044726
044,250
Q442 %0
03423
044244
044,256
044.40
044240
044.24r>
04450
044 %6
0441.‘('!;‘
04464
Qaqd.p 70
Oa4. 7.
044,74
044 76,
044300
vad ,11“‘ '
044302

MACRO ML200

010304
004757
102002

104432
002300
004737
005304
001374
o172737
Q051737
04737
001406
005037

104457
oVRs 7
04570%
007400

104406

01.2/00
104441
012701
Q12177
010304
004737/
103002

104452
002176
004737
005304
001374
0% 137}
Q047357
001004

1044%7
002L 15
04%h 764
00744

104406
O177%7
0225t
0047t/
001407
01273/

10444/
002h /4
0460 %4
QQ7342

Olelee

011514

13756
004064
012146

004062

000000

100000
060000

0lelee

011514

0041%0
012146

13743n
160000
012146

100000

TEST -

004064

137512

00404
004064

Qo406

J6-0CT 83 15: 20

PAGE 76 1

J14

INPLIT MODULE INTERRUPT

404

50%:

60%:

708

80%:

PIVEH

MOV
JHR
BCC
EXTY

JSR
DEC
BNE
MOV
1657
CALL
HEQ
ClR
ERRSOF T

CKL.O0P
SETPRY

MOV
HOV
MOV
JHR
HCC
EXIT

JSR
DEC
BNE
ST
CALL
HNE.
ERRSUF T

LIl Q0P

MOV
CHP
CALL
BE WU
MOV
t RRSOF T

ENDSEG

R3,R4
PC,WRITE
[‘o s

15T

PC.WTS00

R4

504

QDAT,BAD

BAD

INGSERY

603

(00D

1402,E1402 ,EER?

OPRIOO

#100000,R1
260000, 3CHA
R%,R4
PC,WRITE
704

57

PC,WTS00

R4

7O

INTHL A

INGERT

HOS
1403,61403,ELRS

WCUALHAD

4 160000,BAD
INGERT

O

2160000, LOND
1404,E1404 ,E£ERY

i GAVE. WAIT COUNTER

1 GEND DATA

1BRANCH TIF NO ADDR. ERROR F(hIND

(EXIT TEST IF ADDRESSING FRROR
ThAPR
WORD

(WALIT 500 US

:BRANCH IF NOT F INLSAED
{GET DATA REGISTER CONTENTS
115 DATA REG. OF
;SIKIP BRANCH [F
(BRANCH 1F YES
1SET UP DATA FUR ERROR HANDLLER
1ERRUR HANDLER

SETY OIS SET

TRAP
JURD
L WORD
CHWORD

tENARLE

TRAR
INTERRURTS

MOV

TRAP
1DATA (811
JENABLE INT., + LEADING EDGE
tRELOAD WALIT COUNTER
1 SEND DATA
tBRANCH IF NO ADDR, BFHROR FOUND
JEXIT TEST IF ADDRESSING ERRUR

TRAP

. WORD
sWATT 500 U

{BRANCH 15 NOT F INIGHED

(WAS THERE AN INTEFRRUPT ON L EAD,
(SICIP BRANCH IF fSFYI* I8 SHT
(HRANCH TF b S
{ERROR HANDLER
TR
WURD
L WURD
LWORD
TRAP
;0L T CHA CONTENTY
tI9 IR, IE AND ELE St
O TE BRANCH 1 rSE T Ty 4t ]
1BRANCH 1F YEYS

poE T U DATA FJR ERRUR HANDI HR
1ERROR HANDLER
THAY
WU
SIRIt
JWORD

10QUU 3 ¢

CEEXTIT
LlOOQ?' []

INPUT MODULE ZERO

CHEROOFT
140,
£1400
FER,

cslipl

APHEOO,RO
CisPR]Y

15 SET) FOR WRITE ROUTINE

C$ExTT
l.10047 -,

Cst RHUST
1404
$140%
tERA

CsCLPL

CHbboe Y
104
Eracd
EER]

S5EQ 0178



HARDWARE
TEST 14;

7140
7141
7140
7143

7144
7145
7146
7147
7148
7144
7150
15

Y152

7153

7154
7155
7156
7157

7158

7159
1160
7161
116
T163
Y169
7165

7166

Ti67
7168
7164
7110
71471
1172

13

g
"11 Jfl'

1176

TESTS
DIGITAL
044302

0443049
Ca4304
044306
044310
Q44320
044326
044 %34
044440
044546
044 550
044356
044356
0441360
04436,
044364
044306
044366
Qa4a3’0
Qa43/'4
oF: Y- W4
04440
044404
044404
044406
044410
a4414
044416
044420
04444
044420
0444 3>
(3344 3p>
044434
034434
044440
04444,
044442
0444434
Q44452
0d43460
044464
N q6E,
044474
044414
0444 /76
044400
Q44500
44404
0a4ath04
014504

MACRO M.200 6

INPUT LOOPBACK
104405

104404
012701
12777
0H2777
0y137
Q223!
004727
001407
0107587

077777
050000
100000
157352
050000
012146

050000

104457
00257
046103
007342

104406
00503587/
010304
0048/
103002

004150
016122

104432
001774
004’87
005304
0013/4
Q05737
00arsy
001004

011514

0041%0
01e2l46

1044%/
002576
0461658
Q07442

104400
QL7737
022737
o0arsy
001307/
o10/37

137039
150000
012146
150000
1044% /
o257/

04u0 34
007342

10430%

OCT 83 15:2¢

TEST -

157364
13735¢6
004064
004064

004062

004 0n4
004064

004062

PAGE /6 2

I<L 4

INPUT MODULE INTERRUPTY

SEQ 0179

TRAP C$ESEL

sNOW WE TEST THAT WE GET AN INTERRUPT ON THE TRAILING EDGE OF BIT 1%

BGNSEG

MOV
MOV
BIS
MOV
CHP
CALL
HEQ
MOV
ERRSOF T

100%: CiKL.OoP
CLR
MOV
JSR
HCC
EXIY

1108 JSR
nec
HNE.
T4t
CAlLl
BNE

ERRSOFY

CiKL.aap

MOV
CHMp
Cal L
Be
MUy
ERRSUF

130%: ENDSEG

pWh NUW
(AND TSI

SWITCH BLTS O
THAT WL GH

77T R1
#50000,aCHA
#100000, JCSA
OCSA,BAD
450000, BAD
INSERT

1004

£50000, 6000
1405,E1405,EER]

INTHLA
R3,R4
PC,WRLTE
110%

TST

PC,WIHO0

R4

1104

INTHLA

INGERT

1204

1406,£1406 ,LLR3S

SR BAD

¢ 150000, BAD
INSERT

14038

# 1HO000, GUUD
140/ ,E1404 ,EER1

14 ON ARD O
NU INITELRRUPT

TRAP C385F06
;OATA (BIT 15 CLEAR) FOR WRITE RUOUTINE
tENASLE INT, » VRAILING EDGE
(CLEAR IR BT IN CSA
tGET CSA CONTENTS
115 IR CLEARED AND b L+t TE S0 T2
s SKIP BRANCH IV *SFI' IS SET
tBRANCH TH r&S
1HET UP UATA FOR ERROR HANDI ER
: ERROR HANDLER

TRAP CS$ERNOFT

JWOKD 1405
JWORD  F1405
LWORD  FER)

i
TRAP £$CLPY

;CLEAR INTERRUPT FLAG

tRELDAD WALT COUNTER

i GEND DATA

TBRANCH 1+ NO ADOR. ERRUR f QUND

(EXIT TEST IF ADDRESSING ERROR
TRAP CSE X11
JWORD  L10047-.

PWATT H00 US

SHRANCH T NOT F IN[SHED

(WAL THERE AN INTERRUPT UN CRALL, ?

s OKIP BRANCH TF ' SF1' 1S SET

sHRANCH LE b 4

:ERROR HANDLER
TRAP Cst uOET
.WURU 140k
L WORD [L14Jo
LLORD FtR&
TRMP CsCLP1

LGE1 CUn CONTENTS

i lv IR, IE AND Bt T

HICIP BHANCH IF " SE0 1S e T

tHRANCH T b S

it LR DATA TR ERRUR HANMMER

1ERROR HANDLER
TR Csr R T
L WEHHD 1d0
CWUORD bl
L WORD tERL

100015,

TRAP S ER

FOQUR TLHMEY



HARDWARF

TEST 14;

A
e s
7179
T180
181

182
7183
7184
7185
/180
7187

7188
7184
7190
191
71
7193
194

T149%

7136
1197
71948
7199
7000
7201

720

7204
1204
7205
7206
72017
1004
7004
M0

7211

./ljlll
Yot
Torra
Tl

‘2le

rf Y';l I “

MACHY M1.200

DIGITAL INPUT

044596
04512
044520
04456
0445246
044530
04453p
04453n
044540
044544
Qa4 4
044546
044550
044552
Ut A55¢
0484560
044,62
044466
Qaanyg
0444%'4
044451y
044576
0446Q0
044602
044604
044604
044606
044614
014462
04466
044650
044636
044636
044640
04464,
044644
044646
044(14(\
0446450
0446452
044654
044656
044660
044662
0d446b¢
034670
Oa4an {0
044d¢ /4
V44n/n
043 [+,
Gade/n
044700

012705
012777
052777

104404
005001
005037
010304
Q04787
103002

104432
001632
0047357
005304
001574
OCS737¢
00473/
001404

1044%/
QOYRON
0L T P!
00744

104406
Q17737

Q0?37
004737
001407
Q127387

104457
00,601
046315
007242

104400
Q0570%
001006
Q05308
005701
001723
012701}
000721

012700
104441

Leaans
C0Q13v

Je 001 83

LOOPBACIC TEST -

CO0004
070000
100000

004150
Ol61l22

0115149

004150
012146

137072
070000
01:214¢

070000

or7vit

000340

Qubho0

137164
137156

0040064
004064

ov4062

1500

PAGE 76 - &

INPUT MUODULE INTERRUPT

MOV
MOV
BIS
BGNSEG

1404,
150%;

CLR
CLR
MOV
JSR
BCC
EXIT

160%; JSK

DEC

HNE

TS
CAL L
BEQ
ERRSOF T

170¢: CKLQooP
MOV
CHP
CALL
BE.Q
MOV
ERRSUFT

180%: CKlL OpP
st
BNE.
DEC
Tai1
BeW
MO

bR

190§ SETERT

ENDSEG

JHMP

P LW LR

WAL REQUESTLD IR
i C0DE WILL BE CXCCQUTED. WO WILL TEST

4 RN
$#70000, ACHA
#100000,aCSA

R1
INTFLA
RX, R4
PC.WRITE
160%

ST

PC,WT500

Ra

160

INTELA

INSERT

1708

1408,Et1408 ,EERA

NCSA,BAD
#70000,BAD
INLERT

1804

#0000, L0000
1409,E1409,EER]

RS

149048

K

R1

1108
o0 R
AT
{IPRIOY

WUvRk14

THE Qb Tuage p

(LLOAD FOUR TIMEYS LLOOP CUUNTER
1SET TELETE AND ELE IN CSA
iCLEAR IR BIR IN CSA
TRAP C3SBSEG
iDATA FOR WRITE ROUTINE
iCLEAR INTERRUPT FLAG
sRELOAD WALT COUNTER
;GEND DATA AND ADD QUTPUT DEBOL,
(BRANCH IF NO ADDR. ERROR FQUND
tEXIT TEST IF ADDRESSING FRROR
TRAP Cst 1l
.WORD Lioo4a7? -,
(WATT S00 us
tBRANCH IF NOT F INISHED
{NO INTERRUPT SHOULD BE SHOWN
s SYCTP BRANCH TH ' SET 1S SET
sHRANCH T NO INTERRUPT OCCURRED
;ERROR HANDL.ER
TRAP CSERSOFT
L WORD 1408
LHORD £.1408
CWORD FERZ
TRAP CsClLiP1
tLET CGSA CONTENTS
IS5 TR,IE AND LTE SET
TOKIP BRANCH IV ST I SET
{BRANCH IF YES
+SET UP DATA VR ERROR HANDI ER
tERROR HANDLER
TRAP CSERSQFT
CWORD 1404
.WORD 1409
LWORD EERL
H
IRAD CsCilPL
JHAVE WE DONE. THIS ROUTINE 4 TIME4?
tHRANCH IF YES
(DECREMENT FOUR TIMES L.OUP COUNTER
(USED DATA ALL ONES?
HRANCH I YES
s TH OND, TUAD ONEs DATA WRITE ROUTINE
(ORANCH BACK 10 WRITE ROUTING
iDISABLE INTERRUPTS
Moy SPRLIV RO
TRAP C3uPRI
100,28,
TH AP Csbst w
JJJUMP TO QUICHK VEFRTEF Y ROV INF

TABLE , THE P OLLOWLNG
SAME AS ABOUVE BUT WITH LOW LEvEL

SEQ 0180



HARDWARLE
TEST 14:

oLy
7018
T2
700
7201
1200

e En Yo
|I.-.(.3

720
235

1306
122l
7208
a9
{50
7231

7230
7333
1234
7235
1236
12387
738
1230
7240

7241
7242

7243
l2a4q
7345
1246
oA
7248

7.'44
1350
7251
FPARE
T05%
Taha

1255

TESTsS

MACRU M1200 26

DIGITVAL INPUT LOUOPBACK

044704
044710
044720
Q84726
04471
044736
044736
Q44740
044142
0444744
044752
0441756
044760
344 760
0841762
044764
0447170
0447/
Qua4774
045002
045006
04501
045014
045020
045020
044%00
045004
04506
0450350
045030
Q45032
045032
045036
045040
04%044
04505
4450%4
045060
045062
045060
04%064
045066
Q450170
045074
0450176
04510,
045106
043110
045110
Qa5s110
045114
04a%114
OUan 10
045120

0h2?17
o471
052777
013702
013703

104304
005001
010304
012737
004737
103002

1044 5
001420
004737
005304
001374
017737
005737
00473)
001406
005037

1044457
062603
045703
007400

104406

012700
104441
012701
o1a2777
010304
004737
103002

10443
001516
004 /387
00% 304
001474
Q0L 73/
OOq 73y
001004

10445/
00,604
045764
00744

104406

00000
000001
000010
004156
co04162

00602
Olblee

011514

135702
Q04064
012146

004062

000000

100000
060000

016122

011514

004150
012146

QCT 83

TEST

136766
126760
136752

007200

004064

136632

15122
INPUT MUODULE
: DEBOUNCE VALUE,

PAGE /6 4

LLPAl4: BIS

10%:

c0%:

304

a0%;

S04

HIC
B1S
MOV
MOV
BGNSEG

CL.R
MOV
MOV
JHR
RCC
EXIT

JGSR

DEC

BNE

MOV

TS T
CAL.L
Bt Q2

CLR
ERRSOFY

crL.oap
SETPRI

MOV
MOV
MOV
JSR
BCC
EXIT

JYR
Dt C
BNE
Tul
CALL
BNt
ERRSOF T

crLoor

ML1d

INTERRUPT

THE INPUT MODULE DEBOUNCE WILL BE SELECTED AS 5

@2, Mo
#1, MO0
410, aMOD
CYCLLS R
LLWC ,R3

Rl

R5,Ra

#1410, ,ERRNBR
PC,WR1TE

SO

TSY

PC,WTS00

R4

203

QOAT ,BAD

BAD

INSERT

308

GOoD
1411,E1402,EERZ

#PRIOO

#100000,R1
F60000, WC3A
R% R4
PC,WRLTE
403

TST

PCLWTS00

4

404%

INTEHL A

INStRI

508

1412 ,E1403 ,EERS

MS,

;LOAD AN INPUT DEBOUNCE OF 5 MS

L SWITCH INPUT MODULE TO LLS

;1 DAD CYCLE COUNTER
:LOAD LLS WAIT COUNTER
TRAP CSBSEDL
iDATA FOR WRITE ROUTINC
: SAVE WAIT COUNTER
:LOAD ERROR NUMBER FOR WRITE ROUT,
: HEND DATA
;BRANCH IH NO ADDR. ERROR HOUND
sEXIT TEST IF ADDRESSING ERROR
TRAD CI3bXTT
CNURD L-1004 7 T e

tWATT 500 US

:BRANCH TF NOT FINISHED

tGET DATA REGISTER CONTENTS

;IS DATA REG, OF INPUT MODULE ZERQ?
PO IP BRANCH IF *SFI* IS SET

s BRANCH TF YES

;5 T UP DATA FOR ERROR HANDLER
{ERRUR HANDLER

TRAP CSERSOFY
JMORD 1411
JWORD  E1409
JWORD EERD
TRAP CsCLP1
sENABLE INTERRUPTS
MOV SPR100, RO
THAP CsuPR1

sOATA (RIT 1% SET) FOR WRITE ROULTINE
tENABLE INT, + LEADRING EDGE
{ REL OAD WATT COUNTER
: DEND DATA
s BRANCH TF NO ADODR. tRROR FOUND
sEXIT TEST IF ADDRESSING LRRUOR
TRAP Csbxll
.WORD L1004 7 -
(WATT 500 US

'BRANCH TF NOT F INISHED
s WAL THERE AN INTERRURT ?

1 OTP BRANCH TF 'SFI* 1S SET

{BRANCH IF YE S

; ERROR HANDLER
TRAP C3ERSOFTY
CWORD 1410
CWORD t1aga
L WAORD bt RS
1RAR Cscuiy

SEQ 0181



HARDWARE T STS

TEST 14:

1357
73538
7259
7260
7061
1262

1263

1264
TaHS
1256
1267

7268
7269
7270
1271
212
7273
7274
1275
7276

72290

7291
7292
7293
1294

DIGTTAL

045122
045130
045136
0451472
045144
045152
04515
045154
045156
045160
045162
045162
045162

045164
045164
045166
045172
045200
045206
045214
case2e
045226
045230
045236
045236
045,40
045242
045244
045246
045246
045250
045254
045256
045262
045264
045204
045266
045270
04527
045276
045300
045304
0453510
045312
045312
0453514
045316
045320
04532
0453272
045324
045330
045340
045344

MACRO M1200 26-

INPUT

017732
022737
004737
001407
012737

104457
002605
046034
007342

104405

104404
012701
012777
0527717
017737
022737
004737
001407
012737

104457/
0026506
046103
007342

104406
005037
010304
004737
103002

104430
001114
004737
005304
001374
Q05737
00473/
001004

104457
002607
046163
007442

104406
Q17737
022737
COon !/
001407

.LOOPBACK

136556
160000
012146

160000

ortrri?
050000
100000
136472
050000
012146

050000

004150
0lél2e

011514

004150
012146

136354
150000
0lcl4éb

OCT-83
TEST

004064
004064

004062

136504
136476
04064
004064

004062

004064
004064

15:22

PAGE 76-5

INPUT MODULE INTERRUPT

60%:

i WE NOW

T0%:

80%:

9054

MOV
UMP
TALL
BEQ
MOV

WCSA,BAD
#160000,BAD
INSERT

604
#160000,G00D

ERRSOFT 1413,£1404,EER1

ENDSEG

tGET CSA CONTENTS

1IS IR, IE AND ELE SET
1 SIKIP BRANCH I ' SFTY
1BRANCH IF YES

IS SET

1SET UP DATA #0R ERRUR HANDLER

i ERROR HANDLER
TRAP
.HWORD
.WORD
.WORD

100034,
TRAP

TEST THAT WE GET AN INTERRUPT ON THE TRAILING EDGE OF BIT 15

BGNSEG

MOV
MOV
BIS
MOV
cHp
CALL
BEQ
MOV
ERRSQOF T

CKL.OQP

CLR
MOV
J5R
BCC
EXTT

JSR
DEC

BNt

TST
CALL
HNE
ERRSUFY

CKLOOP

Moy
CMP
CALL
BEQ

wielt 177 ,R1
#50000,3CSA
#100000,8C5A
2CSA,BAD
#50000,BAD
INSERT

704

£50000,6000
1414 ,E1405,EER]

INTFLA
R3,R4
PC,WRITE
80

TSY

PC,WT500

R4

80

INTHLA

INSERT

RIVE]

1415,E1406 ,EER3

WCSA,BAD
#150000,BAD
INSERT

100¢

TRAP

C3ERSOFT
11413
I.L404
EER1

CSESEG

CeBSEG

tOATA (BIT 15 CLEAR) FOR WRITE ROUTINE

{ENABLE INT, + TRAIL.ING EDGE

;CLEAR IR BIT TN CSA

iGET CSA CONTENTS

i IS IR CLEARED AND tI-ETE StT
i SKIP BRANCH IF ‘SFI' IS SET

iBRANCH [F YES

iSET UP DATA FOR ERRUR HANDLER

+ERROR HANDLER
TRAP
.WORD
. WORD
.WORD

TRAP

i

{CLEAR INTERRUPT FLAL
;RELOAD WATT COUNTER
i SEND DATA

;BRANCH It NO ADDR. ERROR FOUND

tEXTIT TEST IF ADDRESSING ERROR
TRAP
.WORD
IWAIT S00 US

{BRANCH TF NOT FINTISHED

CSERSOFT
1414
£.1405
EtR1

CsCLP1

CstxlT
1.10047 -,

iWAS THERE AN INTERRUPT ON TRAIL?

i SKIP BRANCH 1F 'SF1* 1S SET

JBRANCH TF YybS

i ERROR HANDLER
TRAP
. WORD
WCRD
LHORD
TRAP

iGET CSA CONTENTS

iIs IR,IE AND ELE BT

i SIKCIP BRANCH IF "SFI' Is SET

iBRANCH 1IF YES

CSERSQOET
1415

b 14Cw
EERZA

CsCLP1

S5tQ Olse



HARNWARE
TeEsT 14,

gt
AR Y

T2%0

" 75( .’l

Fho?
PN
A RE ]
“t JI '. O
BN

1335¢

TEuTs

DIGITAL

04534n
045354
045354
V45154
045360
Q45%>

T 0a%iha

Nanhing
045364

045368
Qan3Y e
Q45400
045406
045406
045410
045417
045416
04540
04%4.249
045426
045426
045430
045432
04%43%6
04a%440
04%434.>
045446
04545
0454%4
045454
045456
045460
0a%4a46,?
0Aa%464
045464
045466
04a%s4/4
045502
04%%506
044510
04%551¢
04assyté
045%20
044527
045%.°4
o406
Qass2¢
045%%30
045550
045343
f)d':'; ': b
LanL,a0o
QaLiag

MACRLU M1.00

INPUT
012737

104457
00610
V46034
QQ7XaA"

104405

Q100N
QLo
ohe!rr?

104404
005001
0050587
010304
00478/
103002

1044 %7
00075/
0047%7
005304
0015/4
005 7%}
004757/
001404

104457
002611
04634
00744

1044046
oL77%7
020131
004 ’s!
00140/
o1e758¢

1044%7
00612
044 51%
00734,

10440+
QU5 10%
0A100H
Q0% 50"
00" 701
Qo1 /7.8
014701

J6 BCT RR
LOOPBACIC TEST
150000 00408
000004
07000 136304
100000 136276
Q0a1no
Ql6lee
011514
0041%.0
01146
156,212 004044
070000 004064
0172146
070000 004062
0‘!"’[‘1’(‘

SERY

1500 PAGE 16 6
INPUT MODULE INTERRUPT
MOv #1%0000,600D

FRRSOFT 1416,F1404,EERL

100%; ENDSED
jWE NOW SWITCH BITS 014 ON AND OFF
1tGET NO TNTERRUPT
MOV 04 RS
MOV &70000,wCHA
BIS &100000, ACSA
BGNSEG
1108 CiR R1
1204 CLR INTELA
MOV RX, R4
JSR PC.WRITE
HCC 14048
EXIT Tot
13504 J4HR PC.WIS00
DeC R4
BNt 1808
Tl INTHL A
LALL INGERY
BF QG 1403
FRRSOFY 1417,E1408,FFRA
1404 CKl OQP
MOV all YA HAD
CHP 2 70C00 ,BAD
CALL INYERT
Bt U 1408
MOV #0000, LLOD
ERRGSOF T 141H,E 1409, FER]
1%04; Ci npp
Tt HY
HNE 1608
(B HE,
.1 11
bt U 1108
MOy 1+ I AN 1) |

FOUR TIMES AND TEST

s T 0P DATA FOR ERROR HANDL FR
jERRUR HANDLER
TRAP
JWORD
. WORD
WORD

100044
TRAP

THAT Wt

yLOAD # QUR TTIMES LOOP COUNTER
p5E T TR LETE AND Ei b IN CSA
3CLEAR IR BIT IN CAA

TRAP
yUATA FOR WRITE ROUTINE
JCLEAR INTERRUPT FLAL
JRELOAD WALT COUNTER
VSEND DATA AND ADD QUTPUT DEBOLV,

CHERNOFT
1416
1404
LERL

C3ESEG

CIBSEL

tBRANCH It NJ) ADDR. £HROR FOUND

sEXIT TEST IFH ADURESSING FRROR
TRAP Cst X1y
. WORD L1004 7

tWAIT 500 US

| S

tBRANCH o NOT F INIHHED

JWRAS THEHE AN INTERRLRT )

PHICIP BRANCH I8 ST 19 SET

‘;‘RRNCH 1’ {l BN

1FRRUR HANDIL ER
TRAP CyERLOFT
.WORD lay’
LWUORD L LA0OH
L WURD FERe
TRAP CscL Py

tGET CHA CONTENT

il IR,IE AND £ TE St T

KPP BRANCH IF ST Is SET

sHRANCH 1F by

s T Ue DATA P JR ERRUR HARDIUER

1P RRUOR HARDLLER
TRAP Ct i T
L WOR 131M
CHORD b lagy
WURD B

i
TRAP N PO

JHAVE WE DONRE THEY ROUTINE 4 1 1mh

tHRANCH TP tb
PO CREMENT P OUR
pUSED DATA AL
s HRANCH TF 1y
11 NO, LOAD UNES OATA wRITE RO

TIME - OO Conng?
UNE S )

IR

TINE

560 0183



HARDWARE

TEST 14:

TRRY
vz1y

3.1

?33h
TXXY
733y
JREY
r8ac
TXxa1
IR

T34 L
NEWY.!
T
T340
7347
YY)
TAAY
?5?"‘)
F X5
TERN
TR
T84
TR,
T
TRGY

r ,qt‘u
.‘,‘ .”\‘
," z vy

18

TENTS

DIGITAL

Qdahhae
045550
045550
045%%4
04554t
A RN
Ga%%%6
045560
045564
5566
Qans e
Q45600
G460,
RERT NS
04 SI(IOQ\
045610

04561,
045 70X
Q4% .4
4ani4q
046,102
C4nlnt
04 34
04631%

Qaksagy,
04n40.
046402

HACRO M1/o0

INPUT | OOPRACK

00071

01,0700
104441

120440%
Q05 7%7
001010
005,187
0l)X7X7?
00140
QUOL R/

1044380
000572

045
104
1te
1058
104
11?)
111
103

104401

000340

00,24

V04144
004146

043724

Al o R

At Pt G et Pt et it
T ~ s,

Lo —

Jo (e

TEST

004144

06
124
040
101
101
040
1,4
101

H-S l":."‘

PAGE /6

INPUT MODULE INTERRUPT

16014,

QVR14;

EXGV14:

HR
SETPRI

ENDSEG

ToT
BNE
INC
CHP
BtQ
JMP

EXIT TSY

JNLIST

165H014:: ,ASCI2

£E140.2:
E14058;
t1404;
E1405:
F1406;
E1408;:
E1409;

LASCIZ
JRSCT2Z
JRSCTIZ
LASCLZ
JASCTZ
ASCTZ
JASCTY
AUIST

JEVEN

tNDTOT

.EVEN

MY HPRID 7 RO

1.'0 tBRANCH BACIC TO WRITE ROUTINE
#PRIO/ 1015ABLE INTERRUPTS
TRAP C$GPRI
1000%$
TRAP CSESED
QvpP 315 QUICK VERIFY PASS SELECTEDY
EXQvia y IF YES, EXTIT TEST
ITRCNT y ITERATION COUNTER .+ 1
LTROEF , LTRCNT JOEFAULT ITERATION F Xt CUTED
EXQvia i IF rES, EXTT TEGT
ITRA14 1 IF NO, TEST TTERATION

PEXIT TEST

TRAP CtE <17
.WORD {1004,

BEX

/9S2HMADIGTITAL INPUT { OOPBACK TEST INTERROPT L INE TEGTHN/
/ZDATA REGISTER CONTENTS OF INPUT MODWX b INCORRECT/

/NO INTERRUPT ON LEADING £0DGE OF . INE 1%

7CSA REGISTER INCORREC! AFTER INTERRUPT

/CSA REGIGTER NOT LOADABLE WLITH THE CORRECT DATA~

/NG INTERRUPT ON TRATL ING FDGE OF tINE L%~

ZINTERRUPT DCCURRED WHEMN SWITCHING DATA HITH O 14/

/CoR REGISTER CHANGED Af TER SWITCHING DATA 8IT4% 014/

Ht X

8 1.004 'r‘ H

TRAR T8ETHT

SEQ 0184



HARDWARE  TE TS MACRU ML00 e OCT H#3 1Yo PAGE /K
SEQ 0145
TEST 14 DIGITAL INPUT LUOUPBACIKC TEGT INPUT MODULE TNTERRURT

FARYD 040404 ENDHUD
T3y



HARDWARE TE STy MACRUO M1.200

TEST 14: DIGITAL INPUT LOQPBACIC TEST

RRTAN

T

:'d "".I

T4AR Q46404

TR

TR

T 5

AR

74314

43y

o)

vaa

T4,

TaA R

Tadad

Taahy

T44dn

Ta44)

Y444

7444

Tano

?4“1

7450

74453

/4449

744%

?a‘“_\h

‘l"“j* n

TaL KM

T4ty

TA60

Tany

:'Qi\,‘

?qh £

?‘1!’:4

Taat

Tann

.-"1(1 1'

T“Uﬁ

7469 046404
046404

a0 046404

7471 046410

WA LY S W

7477 (046414

744 (Candle
044,416
04+4,.20

14t Qamap
UA'JQ;J(J

1474, 046404
0ae6a.,4

P47 080,40,
Ud')q‘)'n

1478 046450

A 0dng L4

7480 046436

004 78/
005004
05100+
103C0°

011714

10444
004 Ok

104440
103414
10441

08700
001410

QQ1000

Jo OCT-83 1600

PAGE 80
INPUT NODULE INTERRUPTY
LJITLE HARMUIARE TESTS

BLNIID
LSBTTY TEST 15: ANALOGUE INPUT TEST FIELD AND HANUFACTURING TE6T.
(ARt bbb b hsbdddbd bbb bttt bt ddddbdd bbb bbb bbrhbbdbbbabitbbbhbobabibid
! TEST 1% - ANALOGUE INPUT TEST,

i

JAT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTL v IF THF
yMODWL E HAS BEEN CALTBRATED CORRECITLY,

1 THEN HE TS AGKED HOW MANY MUXBOARDS ARE CONNECTED THE THE CONTROLLER,
tTHEN HE 1S ASKED TO CONNECT AR CALIBRATED VOLTAGE SOURCE ON THE EVEN
(INPUTS TO THE MODULE VIA THE ANALOGUE INPUT TeST CONNECTOR,

(PROMPTED BY THE PROGRAM, THE USER THEN

(SETS UP A SERTES OF YCLTAGES, TYPING ' CARRIAGE RETURN' AFTER FACH SO
1 THAT THE PROGRAM CAN CHECK THE D/A CONVERSIONS,

+ THE CONVERSION FOR 48,828 MV ARE PERFORMED ON ALl GAINS, ()THER
1CONVERSIONS ARE PERFORMED ONLY IN GAIN 1,

tIF "N TO THE SW QUESTION “RUN MANUFACTURING TEST” WAS ANSHERED THE O LOWING

1 TOLLERANCE MAY BE USED , FOR GAIN 1,2,5 1S 2 LSH, FOR GAIN 10 IS 4 LSH,
tFOR GAIN 20 IS 6, FOR GAIN 50 IS 7 LSB, FOR GAIN 100 IS5 10 UsB AND HOR
tGAIN 200 IS 20 LSB.

tIF v WAS ANSWERED THEN THE TOLIERANCE WILL 8t , FOR GIAN 1,2,5% 5 o LsH
iFUR GAIN 10 IS 35 LSB, FOR GIAN 20 IS5 5 198, FOR GAIN 50 149 5 LB, UK LAIN

1100 IS 10 LSB AND FNOR GAIN 200 IS 15 LSB, IF A MUX BOARY TS CONNECTED Wk WILL

{ADD 2 L5B MORE FOR GAINS OVER 10,

iNEXT THE USER IS PROMTED TO CONNECT THE VvOLTAGE SOURCE TU THE U0L INPUTYS
tAND DO THE SAME AS FOR THE EVEN | INES ABROVE

i THE VALUES USED DEPEND ON WHETHER THE MODULE T4

1SET WP FOR UNIPOL AR 0 BIPOL AR INPUT

i

iV INALLY, THE EXTERNAL TRIGGER FUNCTION 1S TESTED By SWITCHING Thit

(ENABLE EXTERNAL TRIGGER ON AND OFF TO DU THE EXTERNAL START (LET 14 1 (oPED
(BACK TO THE EXTERNAL TRIGGER INPUT VIA THE ANALOGIE  INPUT TEST CONNECTORY,
i THE EXTERNAL TRIGGER FUNCTION I4 TESTED UNDER INTERRUPT,

i

IF O THE "UAMS FLAG TS BT, THES TEST I NOT CARRIED Our,

(10 RUIN THIS TEST SuCCESSEUL v, TR DEVEICE HAS 10 Bt CAL [BRATED CUORREC T v .
(AR A0ARL20000000 0000000000800 0008 0000000000000 008000000000000000000000000

BONTST Y,

T15:
caL SHLECT (CALL SELECT ROUTINE
. WORD Y004 jLIVE TEST PARAMI TR
145HD1Y sLIVE TEST HEADER ADDREYSY
tCcC 14 b CARRY IS SET, BXIT TFESY
ExlT T fEXTY T T
TRAR NI SE
L WURD Cloatao
15: HAMLIY P MANUAL INTERVENTION ALL UWED Y
TRAB CEHANT
BCOMPUE Ty 103 pIE b S, BRARCH (UaM FL A NOT sk D
B AR
RELAGS S RO RE AD OPERATOR FLAGYS INTO HO
TRAP CSRr L&
Bl HENT  RQ (PRI MESSAGES )
Bt u 13 I TR S
BRINTF  #THM1S Pl vt PRINT TESY DLISARLED

SEQ 0186



HARDWARL
TEST 15:

1481

/482

7483

Y484

7485

7486
7487
7488
7489
7490
7491
749
78493

1494
7499Y
1496

ILRY,
TA9%
1499

T ST

AMNAL OGUE  TNPLUIT
046436 012746
04644, 012746
046446 010600
046450 104417
046452 062706
04645
046456 10445,
046460 004006
046462
046462 0127446
Oded66  OGlo746
040472 010600
0dnda/q4 10441/
GaekdaTe 062706
046502
04650 012746
04€E506 012746
04651, 010600
046514 104417
046516 062706
046529
046522 012746
046526 012746
04653 010600
046534 104417
046536 062706
046454
046542 012746
046546 012730
046552 010600
0464554 10441/
04bbh5%6 06270,
0465%2 00 7%/
046566 004737
046572 00175%
46574 005001
046576 0050357
046602 232777
046610 001414
Ua46h12
046612 012744
O46616 012744
4622 010600
046624 104417
046626 062706
046nidy 012718/
046640 000410
NanLa.

Ndbed? 012746
04a66d6 012746
046K52 010600
046k 10441/
Oa6khe  OK270H
O4eihe? Qos !
Q4 6,h0¢, (VALY
Udiku l'.'

QA6672 104443

MACRQ Mi00

TEST
051100
CQ0001

000004

052387
000001
000004
05H24 50
000001
000004
051200
000001
000004
091304
000001

Q00004
0165,/
017000

050664
000020

05265

000001

0oV0004a
000001

059201
000001

Va4
135014
050666

26-0CT 83 th: oy

PALE

BO

L

L

FLELD AND MANUFACTURING TEST,

13%070

050664

103

204

ITRALY,

08

30%;

EXIT

PRINTF

PRINTF

PRINT#

PRINTYF

CALL
141
BEQ
Ct.R
ClR
Bl
Bt
PRINTF

MUY
Bi
PRINTF

1l
CLi
GMANID

78T

GPMELS3

OPME1S4

fWME151

QWML 15

F1 ASH
F1GANY
Q0%

R1

BIPO

@, M
OS
HPMELS,

a1,8TPM
i)y
HPME 151

Wil
MUIXC
MEGLLL ANSTYY D,

1

Wy N

M)V

MOV

MOV

TRAP

ADD
tEXTT TEOT

TRAP

. WORD

S5E0N D187

BTMLS, (5P)
#1, -(5P)
48RO
C$PNTF

04, 5P

CseXIT
L1050 -,

JTELL WIYCH TEST FOR CALIBRATION

HOV
MOV
MV
TRAP
ADD

MOV
MOV
MOV
TRAP
ADD

#PME153, (SP)
@1, (5P)

4P ,RO

CHPNTF

LD IR

GPME LS4, -(SP)
o1, (SH)

P LRO

CIPNTH

©4,5p

(PRINT TeSY CONNECTUR CONNECTIOH

MOV
MOV
MOV
TRAR
ADD

GWME LS, - (SP)
21, (4P)

5P RO

CHPNTH

24.,45p

(PRINT TEST CUNNECTOR CONNECTION

HOV
MOV
MOV
TRAP
ADD
FLASHING LED ROUTINE
WAL THE ANSWER NO 7
I eSS, HRANCH
CLEAR TEMPORARY S TORE
1CLEAR QAIPOLAR FLAG
i1 UNTPOL AR RANGE SEHLECTED?
iBRANCH IF YES
tPRINT BIPUOILLAR MESSAGES

(CAL L

My
MOV
MOy
TRPP
ADD
tAND SET BIPOLRAR L AG
(SR UNTRPOL AR PRINTOUIT
1PRINT UNIPOL AR MESSAGES
MOy,
MOV
HOy
TRARP
ARD
T CLH DUNE ERE HITTY
HUARD CUUNTLER
tHOW MANY MUX BOARE DS

READ DAl

Ll bR MUY
Ak

TRAK

DUME L9, -(SP)
a1, (sP)
HP L RO

CIPNTW

a4 ,.5p

“”')Ht lf.‘u' -
al, (aE)
PR
CsPNIK
24 ,45P

L AP

DPME TS
‘7l Y \‘!U)
PR
USENTY
P B
]N L-“v'\

Lhab

THE bt
W SLMAN



HARDWAR

TEST 15:

7500

7502
Pt k]
Y504
7505
7506
1507
7508
7509
7510
7h1tl
1512
7513
7514
7515
7516
TRY17
7518

7519
T S0
7571
1522

7Ha33

7').“’\
Al
THE
FAIRE
T5HR
PATILE
A4V

u3l

TESTY

ANALOGUE INPUT TEST

0466174
046676
Q46700
MA6702
046704
046706
046710
046/12
046112
Q46?720
046724
04617126
046734
046/740
oa674:
046750
046754
046762
Q46766
046770
0467172
0&7000
047004
047006
047010
047014
047020
Q047020
047024
047030
047032
047034
047040
047044
Q47050
QAaA705%4
Q47054
047060
047064
04 7066
04/070
Q47074
0a/074
047076
047100
04710
047104
04/106
047110
oI- AR
oal114
04/116
047120
04716
a4/13%0
04 /| 3+,
(a/144

MACRO M1200

000406
050t 56
00004
051340
177777
G0O0000
000007

012737
Q05737
001411
012737
005737
001402
012737
012703
012737
005737
001004
005003
012737
00573/
001001
005004
042704
00503/

012/46
012746
010600
104417
06 706
016301
016302
004737

012746
0.‘ l.‘ 1,4(1
010600
104417
062706

10444 %
000404
050660
000130
051474
171771

0L 7357
001767
Q04%03%7
0057347
oC140”
01,737
0200768
001014

050726
002232

050746
050656

0501766
000014
000024
050664

000010
050666
007400
05066
051415
000001

000004
050676
050700
015764
051455
000001

000004

0%0660

Q04134
050664

0Ou001
000060

6 QCT-B3 15,

PAGLGE 80

- FIELD AND MANUFACTURING TEST,

050674 MOV OF TL.TOL, TOLOF
167 MANTST
BEQ Paist
050674 MOV AMAF TOL , TOL.OF
4T HRNS151
BEQ P5151
050674 MOy SMUXTOL, TOLDF
PS151: MOy 214 . RT
050670 MOV @24  VOLTE
747 BIPOL
BNE L0
CLR RS
050670 MOV 210.VOLTE
10%: TS1 MUXC
BNt JOs
CLR R4
Q% BIC ©1400,R4
CLR ANSG1INS
PRINTF aMEStEHe
MOV VOLVACRSY, KL
MOV VL VAL(RE) R2
CALL DECOUT
PRINTF 0QUT15
303 GMANIL  MES1%3,ANS1ISS, -1, YES
T4l ANS 1S,
$1t () 1014
C' R HMUD!
T BIPM
Bl Q YO8
UUa 1 La MUy 91, MODL
O6le  SH0%;: CHp 04K, VOLVA{HS?
UNb 404

(}'l{)

S5EQ 0188

BR 10000

VWORD ANS10L1

. WORD T4CODE.

LHWORD MESLHL

LWORD -1

. WORD T$LOLIM

.WORD T$HILIM

10000$ :

tGET FIELD TOLLERANCE TABIE.

tARE MANUF AC TURING TESTS REUUTRED 2
JBRANCH IF NOT

1GET MAMUFACTURING TULLERANCE TABLE
iARE  THERE SOME MUX HOARDS CONNECT: .
{BRANCH IF NOT

sGET MUX TULLERANCE TABLE
;POINT £3 10 BIPOLAR TABLE
L 0AD BIFOLAR VOLTAGE TABLE
;IS BIPOLAR SFLECTED ?
tBRANCH IF YES

(POINT R3 TO DUNIPOLAR TAHLE (VOLVA)
;L JAD UNIP, VOL TAGE TABLE END ADDR.
(ARE WE TEGTING A MUX BOARED ?
tHRANCH IF YES

JBEGIN WITH CHANNEL ZERO
tHEGIN WITH ¢ LRST CHANNEL TN BANK
{CLEAR ODDZEVEN b1 AG

{PRINT VOLT SOURCE ADJUSTMENT

(VOL VA« 14
END ADDRESS

MOV AHMESLHY (5P
MOV 21, (S5P)
MOV LR RO
TRAP C3PNITF
ALD 446, 5P

(L OAD DECOUT INPUT (R1)

(PRINT DECIMAL NUMBER

(PRINT vOL Y
HOvV FOUTLS, . CSP)
My a1, (49P)
Mo “8,RO
THAP CsPNT!
ADD 84 ,4Pp

AND SUURCE CUONNECTLON
TRAP CIuMAN
BR 13018
JWORD AN LS
LW T $CUt
LWORD MpnioE
LWORD ]

USRI
dTEST O ANSWER OF SOURCE CUNNECTIUN
GO ON IF ANSGWER WAS 185

L UAD ADCON INPUT (UNTPOULARD
I BHIPOL AR SELECTED

CUMAGTH TE YRS

LOAD ADCUN INPUT (HIPOL ARD
b THE AmED VUL TAGE 448,308 My
(BRANCH T+ NOT



MHARDWARE
TEST 15,

1‘?‘«‘;‘

7533

Thi4
75
7546
:53 *!
75

1539

JHa0
1541
Tha
754 7%
7544
7545
546
7547
1548
7549
.1'550
7551

552

752

79%4
755
5%6
15%7
7558
7559
7560
PR IS
3V _t)b;)

1565

7564

"f)f)',l
75964,
) ,r:h !
T56R
f RUAR)
-I.SJ ,U
75701
FAYR AL

I TRTA I TISAYS

PAGE

RO %

M1

FIELD AND MANUFACTURING TEST,

TEsts MACRO MLIOQ D6 OCT HE 150

ANALOGUE TNPUT TESTY
04146 0127020 0031720
47100
04715 012746 05467
Garisbe Q12746 Q00001
047162 010600
047164 104417
047166 067706 000004
Qa17> 004737 Q11506 414
047176 OOLIOSE
047200 0013574
047202 00500% 404 ;
047204 010537 004136 604%:
047210
047210 104404
QA7:210 AL O IhAe 134464
04 7220 O0630%
Q47202 00577 134456
47226 01,737 100000 0040602
047254 0O%0537 004062
047240 Q06205
04724, 0504/7 134434
car2a6 017737 1344%0 004Gk,
047054 050437 004060
Q47260 023737 004062 Q04064
047266 ON4T78¢ 012146
Q47271 001404
04170174
Q47274 1044%7
Q47376 002735
047300 OH1706
Q047502 007474
047504 108
047304 104406
047306 052771 000001 1%33%/0
047314 005002
Q47316 011737 134362 00406k4 8B0S:
Q47324 0327%7 000200 004064
Q4733 001013
047334 005300
Qar3%% 004737 01.144
Q47542 001369
047344 Q42757 000200 004062
Q4734
04 /38%2 10445/
car’inqa 00273k
Q47556 051754
047360 00/a74
04 86 90% .
047362 104406

lio)

N4 7%64 012702 00001,
DA74/0 004747 011914 100% ¢
Q47474 Q05450
Qarsrs Q01%74
047400 017737 134216 00064

L R

Bl ™I %. Y it . wsN -~a

FEY_ W 3P wu 8-

MOV
PRINTF

CALL
OtC
BNE
CL.R
HOv
BGNSEG

nic
ASL
i
MOV
BIy
ASH
BlY
MOV
BIS
CMP
CALL
Bt
ERRSOFT

Crl Q0P

Bl

CLR

HOV

BI!

BNt

DLC

CAl
HNE,

Hi4
ERRSUFT

cruLoop

MUV
Cal L
Lt C
BINE
MUV

#1000, , ke
#PME1%%

W T("’M
Re

418

RS

HY, GAIN

@77%36,305A
RS

HS, aCA
2100000, 6L00D
RS, GOOD

R5

R4, dC5A
aCshA,BAD

R4 ,GOQD
GOOD,BAD
INSERT

108
1501,E1501 ,EER4

21, WACSA
R,

SCSA,BAD

0200, BAD

90%

RO

INGERT

BOS

000, GOOD

1502, 1502, LERA

210, R
Wisay

R

1008
WJUAT ,HAD

TWATT LLOOP NECESSARY FOR
IPRINT WORKING MESSAGES
MOV
MOV
MOV
TRAP
ADD
tLOADING MEXT vOI TAGE INTO

1CAPACITOR

BRANCH It 30 SEC, NOT OVER
1LOAD ZERO INTU GAIN PUINTER
1LOAD ADCON INPUT (GAIN)

TRAP
JCLEAR ALL RZW BITS IN C7n
tCORRECT BIT POSTTION FOR CSA
1tLOAD GAIN INTO CHA
{SET UP GOOD DATA
;ADD GAIN Y0 GOOD
s CHANGE BACK BIT PUOSITION
1. UAD CHANNEL NUMEER
iGET CSA CONTENTS
yADD CHA, NUMBER TO 400D
1 I5 CSA CONTENTS CORRECT 2

1 SICIP BRANCH IV SFI* IS SET
iBRANCH I+ ri
1 ERROR HANDLER
TRAP
WURD
LWORD
.WGRD
TRAP
1O TART THE CUNVER“TUN
$SET WP TIMEOUT COUNTER
{GET CSA CONTENTY
tCONVERSTON OVER (DONE G TD72
tBRANCH TF YES
jOECREHENT TIMEOUT CQUNTER
(HIKIP BRANCH TE oSEIY IS S6T
tBRANCH It NUT ZERO
s o T DONE IN GOOD
it RRUR HANDLER
THAP
WORD
UKD
LWURD
i
TRAP

(REPEAT DATA DEALD
i ML CHANNE L

Pttt UVER
{HURANCH [
juk !l

FLUR

Nt
CONVERSIUN VALUL

LU 0189

APMEL5S, - (SP)
a1, (9P)

5P LRO

CHPNTF

04,5P

CS$BSEG

CIERSOFTY
1901

B 1901
ttha

CsClLPY

CSIRGOFT
1‘)\".\‘1

t| l"\.‘o‘

t' tf%gi

CsCLiPl



HARDWARE

TEST 1%

miy
7874
AT
THYG
TN7T
T
AT
15RO
THR)
THAaY
1H8%
ThHG
ThET
THHG
Pt I
TRRH
THH
TR0
]'E)‘)l
7590
759%
765094
75959
THY95
'," f,\‘i ?

7598

7599

'f"'l\\d
Ty
TaO,
THOL
P
THQ5
THU
THO 7
THOH
TH(Y
74, 10
a1
0.
TH1 S
7614
TH1Y
TH1E
Thl/
Thin
ST
OO

MORS!

YOS

TESTY

ANALOGIE INPUT TEST
047406 01630])
047412 016302
047416 004731}
047422 010137
0474l 012702
04743 Q22763
047440 001007
047442 010500
47444 005700
04/44¢, 0014049
047450 062700
047454 Q05300
Qalase Q01374
047460 011237
047464 063747
ocaral> 02X7%7
047500 101016
04750, 163747
047510 163737
Q916 0237%7
047524 002012
047526 0637357
04 7%34 000404
047536 16X%7%7
047544
047944 1044%/
04/'%4, QO 75/
047550 050380
04755 007540
047554
04/nH%a
0475%4  10440%
U3 /Hh Q00 e
04 /564 001006
04 7%66  C05H,0%
QASHTI0 070N
G4725%74 w0140,
0417576 Q00137
Ca4 7600 010400
Qar’s0a 042700
Q47610 Qo700
4614 0UlHaYy
04761y 000304
Qa6 00L204
Qa7 000304
AL
Q4 /604 104404
Ud Je0h, oa, g
047634 OOLHC S

MACRO M12l00

Q50676
0L0 /700
014 730
00406
050674
000060

000002

OH06 1
0%0672
004064
050672
050670
004064
05067

050b72

000060

000010

047204

1 f'() ‘ |’ r.
Q07400

0775356

26 007 -83 1500

050676

00406
00406

00506,
00406
Q0406
004060

004062

050676

1340%0

PALGE BO 4

[ T5

- FIELD AND MANUF ACTURING TEST,

StU 0190

MOV VOLVA(R3Y,R1 (GET EXPECTED vOLTAGE VAL
MOV VOULVALD(REY,R2 tGET EXPECTED MILLIVOLT val Ut
CAlLL ADCON PALALOGUE 10 DIGITAL CONVERYSLON
MOV K1l,GOOD (G T GUOD VAL UL FROM ADCUN RO INE
MOV TOLOF R sLOAD TOLLEHANCE POTNTER
CHMP 48, ,VOLVA(RZX) (IO THE USED VOLTAGE 48,828 My
BNE 120% tBRANCH IF NOT
MOV R%,RO s GET GAIN
ISt RO 115 GIAN 1 USED 7
it 1204% tHRANCH TV YES
1103, ADD 20 RO (POINT TO NEXT TOLL FRANCE VALUE
Ot C RO LOOK TD NEXT LAIN
BNE 1108 {BRANCH T GAITN NOT USED
1204 HOV (R2), TOLRA 1 LOAD TOLLERANY
ADD TOLRA,LGOQOD sADD TOLLERANYS 10 EXPECIED VALLE
CHp BAD, GOOD (tFOUND VALUE OQUTSIDE POS, TOLIERANS 7
HHT 1308 IRANCH TF YES 10 ERROR
1V, 31 TOL RA,GOUD FSUBRACT ADDED TOLL ERANG
Sug TOLRA,GOUD U TOLLLERANY FROM EXPECTLD vAL UL
CHP BAD, 500N tFOUND VAL LIE TNGTOD NEG TOL L FRANSG 2
BGE 150y VHRANCE TF YES
ADD TOLRA,GOON JCORREC T GOOD 10 ORIGINAL VALUE
BR 14013 ;
130%; NN S TOL RA,GUDD D ORM O EXPECTED VALUE
140%; ERRSOFT 1503,E150%,EERY tERROR HANDLER
THHP CHERSOFTY
LHURLD 19508
LHWORD E1Y%05
LWORD ELRY
1508 . ENDSEG
100028
TRAP CSESEG
i -
CHP L4y, VOLVA(RY) 1y THE UGED vul TAGE 48,828 My
BNt 1603 (BRANCH Tr NOT
INC K t INCREME NT GAIN
che 210 ,R%S dALL GAVENYS TESTED?
HE Q) 16,08 :HBRANCH IF 2 F S
JHP 603 sJUHP T KO
(NOW Wi TEST THAT THE Nt TGHBORING CHANNEL B9 ZERU FOR UNIPOL AR RANGE,
O HALE SCALE FOR R TPOL AR RANGE
160%: MUV R4 RO ;LE T R4 CONTENTS (CHANNEL )
nic gL7OR ] RO sCUEAR UNNEEDED BLTY
CHP #'400,R0 sALL CHANNEL TESTED 2
Ht u EIVA | tBRANCH TF 1b 5
W AR R4 JOMAR HIGH BYTE O INTO LW By T8
IMNC Ha s INCHEME NT CHANMELD  NUMKE R
WA ] s OWAB QW 8YTE TNTO HIUVH By Tt
BuNSED
TRAR (I
nic L0 I58A, ACHA sULE AR HoW BITS IN CSA
ClR RY JLUAD LAIN L



HARDWARE
TEST 1H:

YhoA
Thg
a0
h‘,t‘s\h
e
768
Tea
FL3-10]
THAL
THID
T633

684

T dh
T63A6
1637
Y38
7639
1640
7041

764,

76458
7644
.ll‘l" l)
7646
Thay?
THAH
76449
7640
Thh1
T,
THHs
654
7655
Tehh
FieYi
TehE
T6ho

1660

frye,]

-
AL

Hhi

TESTS

ANAL OGUE  TINPUT
Q47636 04271/
047044 015700
047650 0Ql112%7
ND4/e54 012737
D4 7660 %0477
47666 017737
Ov/6/4 060437}
047700 02,3731
Q47706 004737
Q4771 001404
4’714
Q47714 104457
Oalile Q02740
Q47720 O0HL7e6
047710 007474
041724
a/1724 104406
Oarren o927
47171134 005000
047736 Of2V77Y
047744 001006
0ar7v46 005300
042750 Q013
Q4775
4/ /s 10448
047754 002741
Qa5 0%1755
047760 007440
04762
047762 104406
047764 QLT 73x7
Va7 VOHOOL
Q47774 Q05002
Q47776 QQa4Y
05000 010137
050006 063737
50014 RALYAY)
050022 101020
QL2979 1h37137
OHD0%? 16373%7
0L%0040 Q2373
05004¢ 0Q0a’3)
O%00% 002013
0500%4 Obs/7 8!
04006 00040%
050064 16374/
QL0017
Q90070 10445/
0hOD T4 00274,
0L00 /6 05,2030
00100 Qoatla
05010,
LYo
050102  10440%

MACRU M1e ..

TEST

QQ001s
0L06 /4
05067,
100000
134016
134012
00406
Q0408
012146

000001
000200

133712

014710
00406/
050672
004064

0506172
0506172
004064
012146
050622

0Loe e

26-0CT-83 15:00

PAGE 80 -5

- FIFLD AND MANUFACTURING TEGT,

134040 B1c 016, WCSA
MUV 10LOF R
MOy (R, TOLRA
00406, MUY 4100000, GOUD
Bly R4, 0C:A
004064 MOV aCSA,.BAD
ADD Ha, GOOD
004064 cHp Go0D,HAD
CAL L. INSERT
BrQ 1704
ERRSOFT 1504 ,E1%01,ELR4
170%; CKLoopP
138750 B1Y 01, CSA
ClR R
133740 18034 ; BIT #200,aCSA
HINE 1903
DEC R
HINE 1808
ERRSOFT 1505,E1502 ,EER3
190%: CKLOOP
004064 MOV QOAT ,BAD
CiLR R1
CLR Re
CAL [ ADCON
MUy R1,G0OLD
00406, ADD TOLRA,GOOD
Q040! CHpP AAD, GUOD
BHI J00%
00406 LUA YOl RA,GOOD
00406, LU TOLRA,GOAD
004060 CMe HAD , GOOD
CALL INGERT
BGE 2008
00406, ADD T RA, GOOD
BR Sl
0040062 (008, Hwm TOLHA,LOLD
J108 CHRSOFT 1506 ,E1%0%,EERA
08 ENDSLEG

i LOAD GAIN 1

s LOAD TABLE POINTER

tLOAD TOL LERANCE FOR GAIN )
$OET UP GOOD CONTENTS

1 LOAD NLTGHHORING CHANNIEL
iGET CSA CONTENTS

JADD CHAL NUMBER TO GOOD

1 15 CHANNEL AVATILABLE ¥
dSKIP BHANCH IF O "SF" 1S SET
b IANCH T vE5S

i ERROR HANDLER

THAR CIERSOFT
L WORD 1404
CWORD 1501
, WORD BB fie

H
TRAP CsCLPY

{START THE CONVERGTON

tHET UP TTMEOUT COUNTER

; CONVERSTON OVER ?

tBRANCH TF Y& 4

tDECHEMENT TIMEOUT CUOUNTER

1BHANCH [F NOT ZEROQ

1 FRROR HANDLER
TRAP C4ERSOFT
L WORD 150%
CWORD L1502
. WORD FERE
TRAP C3CLPY

(GET CONVERSLON VAL UL

tADCON INPUT SHOULD BE Zt RO

SANCON INPUT SHOW D BE Jtnu

P ANAL OGUE. TO DIOITAL CONVERYION

sLET GO00 YALAWE FROM ADCUN RUOUTINE
(ADD TOLLERANS TO BEXRECIED VALUL

P OUND VALUE OQUTSIDE POS, TOLLERANY 7
IBHANCH TF YES TO EHRUR
{GURRACT ADDED TOL LERAN',

$SUB TOLLERANS FROM EXPECTED Vil b

P OUND VAL UE INSIDE NEG, Tl LERANS 7
P OICIP BRANCH T ST 19 4T

(HRANCH T YR Y

tCORRECT GOOD 10 ORTGINA VAL UG

H

sCORRECT GOOD TO URIuINAL vaALLE

1ERROR HANDLER
THAK CStHNH T
JWORD 190
CWURID Flhos
CJWORD B bR

1OV 4SS,

TRAP (13- 1 X9

5EQ 0191



HARDWARL

TEST 15;

7664
THHDH
T666
Ton
T6:68
7669
Yo/l
?t" 1’1
Tl
Tl
64
X 4s)
606
NI
Tl
7679
TodO
?'JHl
ThH)
7685%
7684
TH85
T6H86
I687
16848
T6HHRY
7690
7691

TR
T6L9X
7694
7695

7696

THY?
Than
PN
Favs
"! 4’[}1
vliap

PRV

MACRU M1.00

170377
007400
000400

0472072
050670

Q00004
OH066H
000004
OH066

047000
050662

020001
000014
05064

007400
000400
051410
000001

000004
0%06 76
350700
015764
051445,
000001

000004

OHOKAD

047136

TSy

ANAL OGUE TNPUT TEST
050104 010400

50106 Q42700
050112 022700
05011le 001404
0h0120 062704
050124 000137
050130 023703
050134 Q01414
OB013%6 062708
050142 005 /73¢
050140 00140
05019%0 UL 7038
0501%4 QOLT7L7
050160 Q01016
0%0162 000157
050166 00ON7E7
050172 0010L6
040174 010737
090702 012703
QL0206 QUHTRY
050212 001001
050214 005003
050216 042704
050’ 052704
0h00N 6
05076 01274¢
0H02382 012748
05086, 010600
050,40 10441/
0L0M42 060706
050,46 016301
050092 016302
050:0%6 004737
0H0 6k
0%0060 012746
090206 QL2744
OH0270 010600
0%0274 10441/
050276 062706
050302
0H030,2 104443
OHO X304 000404
050306 0LHOLHO
0%0510 0001%0
OHa 41, 0514571
0sh0314 Yl
OH0%1h
OLURE 00n 8
QL0502 DOY /n/
05%0%24 0001%7
0%04%3%0 QOHYS?

OLULLHL

J6-0CT

|<TLEJ

#3 1H:20 PAGE RO 6

FIELD AND MANUFACTURING TEST.

MOV R4 ,RO
HIC $170377,R0O
CHMP $1400,R0
Bt.Q 508
ADD #4400, R4
JHP 4018
o308, Cctip VOL TE ,R3
BEQ 2404
ADD Na,R3
1451 MUXC
BEQ J3Rs
ADD 84 ,R3
2333, TsY ANG 153
RBNFE MUNE
JHP 108
2404 757 ANG1 5%
ONE D08
tNOW WE
050662 MOV #1,ANG1ISS
MOV 214 ,R3
1471 BIFOL
HNE SH08
CtR R3
250%: Bic ©7400,R4
BT 400 R4
PRINTF  OMES1S2
MUV VOLVAIRL), R
MUV VUL VALCLRE) LR
CALL DFCOUT
PRINTF  O0UT1Y
2604 GMANIL  MESL194,ANS1YH, -1, YES
1] AN 1S
bt 08
JHP HBOs
JI0% T MUX(

SEQ 0192

1GE 1T R4 CONTENTS (CHANNEL)
1CLEAR UNNEEDED BITS

1 ALL. CHANNELS TESTED 7
tBHANCH TF YRS

i INCREMENT CHANNEL
tBRANCH 1t NOT

(AL vOL TAGES REQUFSTFD 2

{BRANCH IF YES

1 IF MO, POINT TO NEXT VAL UE

(ARE WE TESTING MUX BOARDS 2

iBRANCH T+ NOT

jIF YES SKIP HALE SCALF TESTING

{ARE. WE TESTING QDD CHANNEL S

(HRANCH IF YES

:AND REPEAT THE TEST WITH FIRST CHA,
s WAS (DD AND EVEN CHA, TESTED ?
tBRANCH TF Y5

NUMBER

DO CONVERSION WITH VOLTAGE SOURCE ON DDD CHANNELS

pSET ODDAEVEN FLAG

tPOINT R3 1O BIPOLAK TABLE
1 [S BIPOLAR SELECTED 2
tHRANCH IF kY

tPOINT RA TO UNIPOL AR TABLE
;CLEAR BITS FOR CHANKEL O -15
1LOAD FIRST 0ODD CHANNEL
(PRINT VOLT SOURCE ADJUSTMENT

(vaLvn«14)

{VOLVA)

HOV HE G152, -(9P)
MOV w1, (LP)
MOy SR
THAP CSPNIF
ADD b4, 5P

(LODAD DECUUT INPOT (R1)

boroe s

(PRINT DU CIMAL NUMBER

(PRINT vUL. T
Muv HOUTLS, L SP)
MOV 21, (ab)
MOy P, Ry
T1RAR CIPNTF
ADD a4, 4P

(CONNECT VOLT SOURCE TOQ O DY
TRAP UGN
BR 1UQN 8
. WURD ANS 1S
L WORD TACODE
CWORD Mt 5154
CWORD -1

1000048 ;
tTEST ANUWENR
PRI ALATN T ANSHE R 1 NO

JHEPEAT TESY WLITH ODD CHANNEL S

fARE WE TESTING THE CONTROV G ER



HARDWARE
TEST 15,

7204
TION
1106
oY
7708
SR
7710

7715

‘l, f' 5 t’)
1¢37

4

HMACRL: M1200

050656
000400
07755
133320

0017400
050666
046750

000340
017216
Q03710
000003
000010

000340

004150

077536
133212

000000

000120
000020

004150

012146

13314
1003500

TESTS
ANAL OGWE TNPUT TEST
0503534 00142/
050336 0237%7
05014 Q01%4.°
050446 06,2704
O%h0ih a4t/
0503n0 050477
050364
050364 104443
050366 000404
0503710 050660
050372 000130
040374 Q51666
OS0376 111
050400
050400 042704
050404 005237
050410 000137
050414
050414 012746
0H%0420 012746
O%0404 013746
Oh0430 0127416
050434 104457
OLO43E 062706
050442
050442 012700
050446 104441
050450
050450 104404
050452 005037
050454 00500%
050460 Q421707
050460 0OS0477
250470
05047 012700
050476 104441
y 050500 0% ?777
050506 042777
050514 005005%
05H0%16 Q05737
050522 001010
05%0%24 0053035
050526 00473/
OHOH%52 Q01571
090954
0:05%34 10445
050%36 002743
050540 0L 063
Q50%42 00774
050444
09%0%44 104406
O5045a¢ Q17757
050554 Q10737

J60CT -83 1500

PALGE 8O 7

L15

FIELD AND MANUFACTURING TEST,

050666 MUXPAR:

133324

BE
CHMP
Heq
ADD
BIC
B1s
GMANIL

BIC
INC
JMP

: THE FOLLOWING

EXTRI:

204!
135216

1331 /6
1335170

404

Q40649
00406

SETVEC

SETPRI

BGNSEG

CLR
CLR
BIC
BLY
SETPR1

BIy
BIC

CLR

T4

HNE

DEC
CALI

BINE
ERRSOFTY

Clar Q0P

MOV
MOV

5EG 0193
EXTRI sBRANCH TH vi % TO EXT,TRIGGER PART
ANS151 ,MUXC jALL BOARRDS TESTED 7
EXAVLS s IF YES, EXTI TELT
#400 ,RA i POINT TO NEXT BANK
411536, WCHA ;CLEAR Cun REGISTER
R4, QCHA 11 OKD CHANNEL [N CSA
MES155,ANS152, -1,YES 1PUT TEST CONNECTOR TO NEXT BANK
TRAP CSGMAN
BR 1000553
. WORD ANS 1%,
. WORD T$CODE
. WURD MESL5%
.HORD -]
10006%$
#1400 ,R4 sBEGIN Tt ST LTERATION WITH AN EVEN CHA,
HUX( s COUNT MUX BOARDS
P5151 s TEST ITERATTON
CODE I&H USED FOR TEST EXTERNAL TRIGGER FUNCTIUON
VEC, #INTSR, 4PRIO7 1SET VECTOR 1 AND SERVICE ROUTINE
MUV SPRIOZ, - (5P)
HOv RINTSR, (SP)
MOV VEL, (SP)
MOV N3, (5P)
TRAP CssvEC
ADD 210, 5P
#PRIOY iDISABLE INTERRUPTS
MOV GPRIQ!,RO
TRAP C$HPRT
TRAP CsBoLtG
INTFLA JCLEAR INTERRUPT FLAG
RS tCLEAR GAIN POINIER
27536, JCHA ;CLEAR ALL RANW BITS IN CHA
R4 QCHA ;1 OAD CHANNEL
#PR10O0 PALLOW IMTERRUPTYS
MOy HSERTOO,RO
TRAP C$SPRY
020,050 00 EXTERNAL SHTART (= CIR FET)
R3 s CLEARL TIMEOUT CUUNTER
INTHLA ;WAL THERE A DUONE INTERRUPT?
©08 sBRANCH TF YE Y
(2 (DECREMENT TIMEOUT CQUNTER
INUERT ;O TP BRANCH TH "SI 19 SE1
a0 tBRANCH TF NOY ZEROD

150/7,61507 ,EERG

WEHALHAD
100300, GOLD

1 ERROR HANDLER
TRAP
CHUORD
WURD
LWURD

i
TRAP

sOb T USA CONTENT Y

1HET UP DATA FUR ERROR MLSHAGES

Cst RHOFT
1900
SRR TR
Fi R

CsCiPl



HARDWARE
TEST 15:

7738
77349
7740
7741
1740
7743

TSy

ANALOGUE TNPUT TEST

050562
050566
050572
050600
050604
050606
050606
050610
050612
050614
050616
050616
050620
050626
050632
050632
05061346
0L0640
050644
050644
050644
050646

050652
050652
0506454

CH50b56
050660
050662
050664
050666
050670
0LH06 12
L0674

0506176
0H0 7102
Q40 /06

oh0712
050716
050722

U‘)U /L]f_)
050734
OHh0774p
050746
0501754
UH0 /6
UHO 06
050774

MACRO M1200

050437
0505387
023737
004737
001404

10445/
Q0N 744
052134
007474

104406
042777
005037

012700
10444]
00571717

104405
000137

1044302
001642

000000
000001
200000
000000
000000
000000
00000
0Cc0o000

000060
011610
023413

154 56%
000060
023413

Q0UV002
Q0004
Q00014
OOV00?
Q00002
00001
000000
000003

00406
0v40b¢
004062
012146

¢00100
004150

000340
153036

050336

001474
Co0000
000144

1. 1' 1,()3'1
001474
000144

00000
000006
V024
(o000
Q0003
ou0oL/
00000,
00000%

004064

133056

Q0000
00000/

000000
Q00005

00000,
000006

604

EXQV15:

AN5151:
ANS152,
ANS153;
BIPOL:
MUXC:
VOLTE ;
TOL.RA:
TOLOF :

VOLVA:

[l
»
.
+

FILTOL .

MAF TOT

HMUXTOL ¢

26-0CT-83 15:02  PAGE 80 8
- F1ELD AND MANUFACTURING TEST,

BIS

BIs

CHP
CALL
HEQ
ERRSOFT

Ciki.o0pP

BHIC
CLR
SETPR1

IHT
EMDSEG

JMP
EXIT

WORD
. WORD
. WORD
. WORD
. WORD
HWORD
. WORD
.WORD

WORD
. WORD
HORD

. WORD
.WORD
.WORD

M1

R4 ,G0O0OD

R5,G0O00

GO0D ,BAD

INSERT

6C3

1508 ,E1508,EER4

#100,aCSA
INTFLA
HPRIO?Y

ADAT

MUXPAR
TST

OGS COoO—~O

48, ,8.8,
5000, ,0
99945, ,100.

9995 , 100,
44, ,8:28,
3995, ,100,

TOLLERANCE TABLE.

GAIN
HWORD

L WORD

WURD

SEQ 0194

‘... (CHANNELD)

i... (GAIN )

(IS CSA CONTENTS 0K AFTER CONVERSION?

1SICIP BRANCH IF " SH1’ I5 SeT

{BRANCH [F DONE IS CLEARED

:ERROR HANDLER
TRAP CS$ERSOFT
.WORD 1508
.WORD £E1508
. WORD ErR4

TRAP CsCLP1
:CLEAR INTERRUPT CNABLE BIT
;CLEAR DONE INTEQRUPT FLAG
tDISABLE INTERRUPTS
MOV #PRIO7 RO
FRAP CSSPRI
{READ DAT TO LR DONE+FRR IN CSA

100064
TRAP C3ESEG
{JUMP TO MHUX PART

TRAP CSEXIT
.WORD L.100%0 -,

{ SAVE L OCATION FOR MUX BOARD ANSWER

i SAVE L.OCATION FOR SOURCE CUNNECTYION ANSMWER
iLOCATION FOR ODD/EVEN FLAGS

{BIPOLAR FLAG

i MUX BORRD COUNTER

: SAVE LOCATION FOR VOLVA TABLE END ADDR,
tLOCATION TO STORE THE TOULERANS VALUE

; GTORE TO SAVE TABLE POINTER

tUNIPOL AR L SB VALUE
UNIPOLAR HALE SCALE VAL UL,
tUNIPOLAR FULl SCALE VAL UF

iBIPOLAR FULL NEG. VAL UE
(BIPOLAR JERD SCALE vAlLLE
iBIPOLAR FULL POS., VALUE

1 5% 10 20 B0 100 200

a3y 4, 6, 70120, Q0. FIRLG TABLE

a2y 8, 3 5,10, 15,

22, 5 by w12, 1Y,

fMANUFACTURING TABLE (NO M)

(MANUFACTURING TABLE (WLTH MU



HARDWARE TESTS

TEST 15,

7779
7730
7781
7080
7783
7784
778%
7786
7787
Y188
7789
7790
7791
1792
1793
7194
7795
7796
7797
7798
7799
7800
7801
7800
7803
7804
780%
7806
7807

MACRO M1200 26-0CT-83 15:22
ANALOGUE  INPUT TEST

051002 000014 0Q0Cuel

051006
051100

0510
051301
051349
051415
051455
051474
0515/1
051666

Q51 7:0¢
CH1 755
052030
Ohatnl
0551 A
0502
05206%
0523%/
052430
052467

053506
OH5H06
052506

045
045

04

116
04%
045
101
101
120

103
224
103
116
1035
045
045
045
045
045

104401

124
101

101
125

116
101
116
116
125

123
111
117
117
1235
116
116
116
101
116

062
124

Qas
127
115
045
040
1049
104
124

101
115
116
040
101
045
045
045
103
045

THHD1S: .

THM15:

WHEL151:
WMEL1S2:
MES1ST .
MESIS?:
OuT1S:

MES1S53,
MES154;
MES155:

F1501:
E150;
E1503:
E1507:
E1508:
PME151:
PME1S2:
PME153:
PME154;
PME1S5:

PAGE

NG IST
.ASCIZ

ASCIZ
.ASCIZ
ASCIZ
JAGSCIZ
ASCIZ
JASCIZ
JASCLZ

JASCIZ
LASCIZ
.ASCIZ
.ASCIZ
LASCIZ
JASCIZ
JASCTZ
LASCIZ
LASCIZ
JASCIZ
LLIST

JFVEN

ENDTST

80-9
- FAELD AND MANUFACTURING TEST.

SEQ 0195

REX

/wS2MAANALOGUE INPUT TEST FIELD AND MANUFACTURING TES TSN/

LASCIZ /%ATEST DISABLED - NO MANUAL INTERVENTION ALLOWED (UAM FLAL SET I8N/
JASCIZ/7¥NSATS THE ANALCGUE

INPUT TEST CONNECTOR PLUGGED INTU THE BUARD®N/
/HAWITH THE FLASHING LED ?  /

/NUMBER OF MUX BOPIDS CONNECTED TO CONTROLLER/

/uNSAADJUST VOLTAGE SOURCE 10 /

/%A MILLIVOL THN/

/AND PUT IT TO J2 ON TEST CONNECTOR (CONNECT ALSO J3 WITH J4)/
ZAND PUT I1 10 J3 ON TEST CONNECTOR (CONNECT ALSO J2 WITH Ja)/
/PUT TEST CONNECTOR TO NEXT BANK/

/CSA CONTENTS INCORRECT/

/TIMEQUT - DONE BIT NOT SET AFTER AND
/CONVERSION VALUE INCORRECT/

/NO DONE INTERRUPT AFTER EXTERNAL TRIGGER/

/CSA CONTENTS INCORRECT AFTER EXTERNAL TRIGGER/
/uNMAMODULE TS5 SWITCHED TO UNIPOLAR RANGESN/

/uNSAMODULE IS SWITCHED TO BIPOLAR RANGE SN/

/oNSATHIS TEST WILL ONLY RUN CORRECTLY IF THE MODULE 1S«€N/
/%ACALIBRATED (USE TEST 24)%NsN/

/MNSAWORICINGRN/

BEX

START/

L10050:

TRAP Csersy



\ -
SR
HARDWARE Tt Sts MACRO MI00 06 OCT A% 1S PAGE Bl

SFEU 019
TEST le: ANALOUGUE OUTPUT TEST - FLELU AND MARUF ACURING THGT

TR SBRT T TEST 16: ANAL OGUF QUTPUT TEST FILLD AND MANUFACURING T8 41

CHLO 224404200000 RERARRLCLRERR0008000 0800080008000 0080000000800 00830000030
SHN TEST 16 - ANALOGUE QUTPUT TEST,

TR

Tal R THE USER IS TOLD THAT THE TEST WILL ONL 1

Ta RUN CORRECTLY I+ THFE MODWE HAS BEEN CAL IBRATFD,

SR

ot NEXT, THE OPERATOR IS ASKED WHETHER THE MODW.E I4 vOLTAGE

S LAL IBRATED OR CURRENT CAL TBRATED., DEPENNDING ON THF HESPONSE, THE
Tals PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VAL L,

SR e IF CURRENT IS USED A CHECK IS MADE THAT ALL CHANKEL S ARE SHOWN
A AY "OPEN LINE"IN THME CSA REGISTER,

Tac: THIG ASSUMES THAT NOTHING IS CONNECTED TO THE CURRENT QUTPUTS,

At THE USER 15 THEN ASKED TO CONNECT A DVM WITH THt CORRECT RANGE

N VAR

'
H
H
i
H
i
|
i
!
i
H
i

o | YOO THE MODW.E OUTPUT AT THE SPECIFIED CHANNEL , TF CURRENT WAY
Ta0d i s tLLCcTED, THE PROGRAM USES THE OFFSET BIT IN 'Ht MCD REGISTER AND

i
:
H
i
i
I
i
i
i
H
H
i
H

A R CHECKS THAT THE OPt BIT IN THE CSA REGISTER IS CLEFAR,
TR
THT THE OPERATOR THEN HAS TO CHECK SEVERAL VALIES TO ENY'RE THAT TwE
80 READING OF THE DVM IS THE SAME AS THE OQUTPUT VvAIL LE, ALL
TR VALUEYS HAVE BEEN CHECKED By ASWERING THE QUESTION "I9S VALUE ON
RIS DVM IN RANGE. THY PROCESYS IS REPEATED FOR ALL
TaLy CHANNEL 4,
‘83>
?U:S I¢ "UAM” FLAG IS SET, THIS TEST WILL NQOT HBF CARRIHD Our,
THEY
7855 N.H, THE DVM READIN(CG HAY DIFFER FROM THE PRINTED VAL'RE G TF Tt
T MY MODWWE HAS BEEN RECAL TBRATED By THE CusTOMER,
‘85 O nomrnogroOogOggyOgygygOgOg:rIInnnnnInOgoOogOgOgOgOgOnnInnOnOgOgnInmnmT I
TAXA 05,510 ROGNTST
LY EO Ii6 s
TR39 050%1C 004787 011714 CAL GELECT JCALL SELECT ROUTINE
SHA0 050514 001010 . WORD 1010 sLIVE TEST PARAM TER
_J'H“l 052516 054450 THHD LA sOIVE TEST HEADER ADDRES
84 050520 10300 HCC 14 bt CARRY 1% SET, EXIT TEST
7847 0504920 EXIT TGY yEXTT TEST
050420 10445 TRAP Cet nl7
) 0524524 004010 CWORD ooy,
THAD Q5040 14%: MANUAL 1 IS MANUAL INTERVENTION ALLOWED?
052506 104440 THAP CIMANT
f84% ON2S530 BCOMPLETE [TRALle HRANCH IF vt s (0BM FLAG NOT SETY
052530 103414 HeH [TRALR
TR4A 052580 RELAGS RO JREAD OPEFRATOR FLAGYS INTO RO
053552 104401 YRAP CIRFL A
RA 7 5534 Or2100 Q01000 1A% oAt L RO tPRINT ME s ALES )
?848 052540 001410 tit o ) sl NUO, Bt
184G 050540 PHRINTE G THYE, 1 oYEs PRINT TEST DISABLED
052542 Q1274 (ON4A/'E MO, L LS E T
0%.%46  0Ols74s QO000) MOy, ¢l M)
09,992 010600 MUy NN
0% %4 104417 TRAR LN
US2H54  Oh2 706 0000QQ4 ADD Gt
THOLO Q000 14 tx1?! tat RESEERIEN
05,50 1044 5%, THHAR [
OS54 QOIS0 . WURLD NN
TR LS Led U0S00) YTHAYG: Ct i W UL E AR TEMPORAR L T LR

M5 QD2570  0Q%004 ClHK Ra jub T LIRS T CHANNE L NUBHE R



HARDWARE

TEST 1o

SaNS

7856
.i"df‘ l‘
7858
7859

1860
7861
?Hh:’
TS
7864
T86Y
T866
THET
7868
1869
0
P YA
T8
TR
TR/74
THTS
M6

TEsTs

ANAL OGUE QUTPUTY TEST

(“I.‘-‘) ].\
080570
05 %76
Q% h0
Ohy+04
OH 600
("‘.‘l;‘hl\‘
05261
050616
057600
052614
OhHl H0n
(LLSPR I
0?‘“6."(.
Ohonli4
CHI630
052640
Uf‘t,’b“d
d5.'644
050646
052646
0‘)"051‘
05.64%4
052660
0‘)3660
052660
Oh2664
O0N2670
VH G T4
QL2100
0%.2 704
ohe N
052716
O%27.24
052726
052730
CHeER
0521786
05244
L\‘)() ,5‘)
052754
052760
CH2160
05216
050 1h4
OLIRF LN
0537270
o820
0500
oLhYs e
Q%04
0?).’ , ,'J
05500,

O% %004
uStout
093020

MACKO ML 00

011.\ ?4t‘
01,746
010600
104417
062706

01746
01,746
010600
104417
06704k

104445
000404
054404
0V01.20
0555
1722207

0CcH 7%/
00100,
000137

104404
000304
00507
05047/
032771/
001013
0127177
01370%
032717
001002
005503
001372
004737
017737
WERFEW
004737
001004

1044%7
003101
05601
V0760

10440°",
000304
00%. 04
0..0704
0\)1!;]'1

017282
\)1:"!’51’
Qla?3s?

J6 0

OLhekt
Q00001

000004

OR57s )
000001

000004

054404

053744
108 ;

131014
151010
000010 1807 7H
000010
004164
000200

150770

130760 138

011514
130’42
00040
012146

124
004044
004064

VO3

Q0004

180,70 OAURD
vOGuL S vyayl ta
QOULiL  0%4%24

UL ST

PAGE H1 )

- F1ELD AND MANUFACURING

PRINTF

PRINTH

LMANIL

sl
BNE
JMP
BONSE G

SWAB
CIR
BIS
BIT
FINE
MOV
MOV
Blr
BNt
Dt C
HNE
cait
MOV
B!
Chty
HiNE
ERRGUF Y

P NOSTE G

“WHH
INC
CHP
HNE

Hily
My
MUY

[: l t

Teat
{tPME 166

ePMELGY

MES164,ANS164, -1,NO

ANS164
104
VOL.PA

R4

PGCHA

R4 .ac‘)ﬂ
#10,aM00
108
010,aDAT
REDTIM R2
0200, CHA
104

R3

134

WT500

aC 4 HAD
240, DAD
INGERT
IR )

1601, 4 1601 LER

Ra

Ha

74, KA
103

W00, BAD

04, MOt
036, TABOY

' T

{MARK FOR CALIBRATION WITH
MOy
MOV
MOV
TRAP
ADD

JTEGT 23
MOV
MOV
MOV
TRAP
ADD

TRAP
BR

. WORD
. WORD
L WORD
.WORD

;VOLTAGE OR CURRENT

1000014 ;
1 [y CURRENT CAL IHRATED?
1 HKIP VOL TAGE RQUTINE [F
s JUMP 10 vOL TAGE ROUTINF

L A

TRAP
tCHANNEL NUMHER IN H1GH BYTF
1UET UP CSA
31 OAD CHANNEL INTOD C A
11 420 MA RANGE SELECTED
JHRANCH I+ YE S

1L OAD DAT FOR 'OPL  CORRECTION
;LOAD READY TIMEQUT COUNTER
115 READY RIT SET?

PORANCH IFH (EY

pis TIMEOUT OVER?
tHRANCH LF NOT ZERO
IWATT 500 U

b T CSA CONTENTS
IS OLP BIT SET

PGICTP BHANCH TH “SET IS4 ST
(HRANCH 1F by
{ERRIR HANDLER
THAP
L WURD
. WORD
L WORD
10001 $;
TR
JUHANNEL NUVMEER IN 1T UW B T
tCREATE NEXT CHANNEL NUMBER
JALL 4 CHANNLLY DONE 2

(tHRANCH T NO

(b TOHGD REGISTER CONTENT
gt oINPT

IPTONT T CURRENT OFESET TR}

FOR DACUN RUL T INE

SEQ 0197

oPME L6,
01, 15P)
9P LRO
CsPNITH
04 ,5P

(5P)

OPMELKR T, - (5P )
a1, (5P)

SP L RO

C$PNTH

44 , 6P

C3OHHAN

00008

ANG1/4

1$CO0t

Mt S1h4
1

C$BSEG

CstpPsOFTY
1o}

bl 01
bERN

Cib sk



HARDW ARE

YtST lh:

JHHG
.I"HH I‘
TH84
THEAY
TR
THIY
Ta>

THIE

Tagg

7896

TR
THIN
TRy
THO0
TO01

90,
THOX
T90d
Taoh
1904,
"h‘o .I'
PN ]
Toe
7910

Pt

o 41L
3.3

TESTY

MACKHO MO0 '

Q00010
Q%4504
00000
0041 %4
000003
oL500%
Q0000
OO0N00kK
c55h1%1
Q00001
Q0004
055018
000001

000004

130514
05444
054430

000010

1 1104')1'
00004y
01146

ELIEE Wt
0a1ea

ANAL OGUE OuUTPUT TEST
098006 Q%078
05%30%4 Q0100%
053036 Q0O503%7
05304, 013737
053050 0050587
0530%a Q05004
Q5300he QLla7%7
OHR06A
05064 (10446
OLHT0L0 01,46
OLHEQ 2 0l /as
O30 76 010600
OHL00 10447
OO 062706
(AAEBESI
CLII0L 012 740
OH311 012748
0531l 010600
OY%Ws120 104417
OHh21o0 060706

Y O551,.'H
053106 012744
05315, 012746
0951 % 010600
058140 104417
053142 062706
051146
053146 104443
053150 000404
Gadlse 0%440
0%451%4  000) A0
OH2ISE 055305
O N6d 1727777
055162
053162 000304
055164 01047
053170 013 0%
053174 016" 71
058200
053200 104404
OL3202 0320177
055210 Q0100
0%35212 Q05701
05314 (00141%
053216 QL1773
053224 03215817
093240 0041%7/
OS2 %e, 001404
0("1."‘0
JH 540 10444
0HIar D010
054’44 0% 1 54
usi,ae 00Ta4,
()¢, f').")U
OHE0N0 1uddoe,
\]‘.)","_.J." Ul\)l s
093456 U14703%

Oct

HE by

PAGE K1

FTEID AND MANUFACURING

Q00K

004134

054506

130470

()L)d Uq’,d
Q04064

LIRE B
403

Y08

6%

Bt
BNt
CLR
MOV
ClLR
CLR
MOV
PRINTF

PRINTF

PRINTF

GMANIL

SWAH
MOY
MOV
MOV
BONGEL

Hit
BINE
1,1
Bt u
My
BT
CHt L
HE W
t RRYUE T

crl O0e?

vy
I}y

Ti |

010,810
204

TAHOF

0>, MODE
GATN

R4

03, ,VALCNI
OPME 162 R4

oPME16Y5

OPME L6A

MESLIAZ,ANSTLOY, 1, 1S

R4

R4 . &C‘\ﬂ
TABUF b, RY
CURDUT(RS ), R]

210, XD

13

Rl

PERE |

we L BAD

o400, HAD

INWERT

SO

1000, F 160, EERE

TRRNTERY
REODTIM, RY

11O AN OFESET
JERANCH IF YES
jCLEAR TARLE POINITER

1SET UP INPUT FOR DACUON ROUTINE

boeo

JCHANNEL COUNTER

(L OAD VAL UE COUNTER

yPRUMT FOR DVM CHAN, CONNECTION
MOV
MOy
MOV
MOV
TRAP
ADD

{tPRUMT FOR DVM ADJUSTHMENT
MOV
MUY
MOV
TRAP
ADD

SELECETED?

MOV
HOv
HOV
TRAP
ADD

THAP
BR
, WORD
. WORD
. WORD
, WORD
100074 :
sLOAD CHANNEL  IN HIGH B TE
iLUAD C9A WITH CHANNEL NUMBER
sPOINT TO THE # IRST VAL
;GET QUTPUT VALWE FROM TARLL

TRAP
Iy 4 0 MA RANGE SELECTED
iBRANCH [F YES
tHRE WE USE TNG O MA
gHICLE OPL TESTING [
bbb T CUA CONTENT

L

(1S 0P BTT CLEARED )

sOCTP BRANCH IF "SFT IS st

fBRANCH TP b Y

$ERAROR MANDLER
1RAP
JWORD
, WD
CWUORD
Fidab

$VUAD O ERUE vl

;L OAD READY TIMEOUT COUNTER

LEQ O19A

KA, -(5P)
aPMELA?,
o0, (H5P)
HP L RU
CEPNTH

PR

(5P

OPME 16, -(SP)
o1, (5P)

GP RO

C$PNTF

84, P

OPME AR, -(5P)
ol, (45P)

5P LRO

CSPNTF

Q4 ,5P

CSLMAN
100008
ANS1H]
T$CODE
Mt 160
-1

CsBsEL

s

$EROET
o
LA

N AR

o~

LGP

INTO DATY REG.



HARDWARLE

TEST 1e:

914
7915
JHlh
f‘\‘l l‘
PR
7919

RS PN

T901
TS0
VoA
.n" ] L} B |
S Pt
THI6O
1 \l;\ M

7928

Y909

7930

Tty
"f 1’5‘1
7933

1954
-1"‘)5‘1
?"-; %{')
74587
A KT
AR A AY)
1940

Y
194

IhsTy

HMACRIY M1.°00

ANAL SGUE QUTPUT TEST

OY A6
053210
Q537
05384
OBIARQ0
05 3R0
REETVA
055304
04H 2306
052310
oLinle
053810
oh1ix14
0L
0955320
0h33%4
0%33%4>
053350
O 53%4
05H55%6
05835456
053160
QB854
093364
0?'}53‘:?)
0h35%66
052%ine
USNs8 70
093370
058174
0% %400
US40
0% 3404
053410
055414
053420
QY3420
05%54.°4
0534 80
053457
0% 54 54
053440
0H» 3444
05 %446
Oh 5452
053545y
UH R4
[ORPRLY: YT &Y
O%3a6b
U() '}q ,(-'
usxate,
0O 8500
OYS 4500
Ut 35,04,
0?)5')1:)
Q55

04%%4% 10

Oxer 777
001010
QO%K0A
004a /8y
001870

104447
003%103%
Uh¢744
007442

104406
(VR
012738/
0504587
04,2737
023758¢
00473/
001404

1044% 7
003104
05654,
00734,

104405

010746
0l1.7an
010600
10441/
062700
004y}
004a73%7?

012746
01:274¢4
010600
10441/
062 /06
010148/
010203
06 705
016%0]
Ot 700
01650,

01.2746
Gl /4
Q106,00
1044/
Ot 108
onars?

Ul.-' n’dh
g1274¢6

000,200

012146

130364
100200
00406,
00004%
00406
012140

O MY - WA
Qo000

C00004
olahle
Ci1h.764

056501
000001

000004
05340

00000,
0%44 %0
Q000!
0444 20

056447
000001
SIS IRTOIO L
Q1% 764

Dhe 00
000001

JHOCT A 1Ny

PAGE Bt 3

1o

F1eL O AND MANUFACURING TES1

130414

004064
00406

004064
004064

803

90¢%:

100%:

BIt
BNE
DtC
CAil
BINE
ERRSOF T

CKL 00OP

MOy
HOv
8315
g1Ic
rHp
CALL
HeQ
ERRSOF T

FNDSE G

PRINTF

cn
CALL
PRINTH

MOV
MOy
ADD
MUy
ADD
Mily
PHINTE

gL

PRINTF

8000, 0CHA

30%

Rx

INGERT

B8O
1603,E1603,EER3

dCSA,BRAD
2100200, GO0D
R4, L0O0D

240 ,BAD
GOO0D,BAD

INSERT

1004

1604 ,L1604 ,EERL

OPME 161

DACOHN
DECouT
a0uTy

H1.ANY T 6H]

R, KS

[/ .”lr
CHRUUT RS Y, K
a0 Y
CORMITCRY) R
0P1LMY

[t T
oQuTy

GR0 0199

1[G READY BIT SET?
IBRANCH [+ YE 5
(IS TIMEOUT OVER?

1SICIP BRANCH IF “SEI IS SET

iBRANCH [F NOT ZERO

1ERROR HANDLER
TRAP CSERHOFT
L WORD 1607%
WORD £1603
WORD tERS

:
TRAP CsCLPL

JGET CSA CONTENTS

1LOAD GOOD DATA

;L OND CHANNEL NUMBLER

iMASK OUT OPL. BIT

JCSA CONTENTS CORRLCT AFTER READY SET?

PSICTP BRANCH T "SF1Y 19 sET

(BRAMNCH T+ fF"

1 LRROR HANDLER
THAP CSERGOFT
. WORD 1604
. WORD b 104
CWORD EER1

100038

TRAP CiESED

tPRINT OPERATUOR ACTION
MOV OPME16L, -(SP)
MOV a1, - (LP)
MOV S, RO
TRAP CIPNITF
ADD 24,5pP

sCALE DR CONVERS TON ROUT ING

sPRINT OUT tTHE RESULY ON CONSOLE

iPRINT MICROAMPS®
MOV SOUTL, (sP)
MOV a1, CiaP)
MUy ')F‘.RO
TR CiPNTF
ARD 34, wP

sOET R CONTENTY
1 GET KRR CONTENTS

sPOINT TO DIFRERE NYS v
PAND LET 1T
HOINE 1O ODECTIMAL DIFFERENTS VAL

sAND GET XY
sPRINT 7

MO oL M, Ak
MOy al, i)
MOy SR
TRAR CEPMNTY
ADD 24, 4P
sPRINT DIFFERENTS VAL UL
(HRINT "MICRUOAMPYS
Moy L R
My 2l, WniM



HARDWARE
TEST 16

RS
V44
Tads,
V9G4

ST W
T ot
Yq44
TO80
79481

l' (} .‘J c-‘

7953

Y94

1955

7956
TN o
7958

T9hY
190
Tl
-4'.(’*).)
AT LI
Teg
FALINF
.l' ¥ TN
Ty !
7968

TESTS

HACRY M1.200

ANALOGUE QUTPUT TEST

053524
053426

OhAhAD
053516
053540
053540
051540
0% 55460
053550
JHEL5A
058560
05346
0HAh66
053572
(\.\3576
05360
VS IR0
053606
053610
0535616
05560
0H L6022
IH 600
055438
0536152
Q53636
5364,
055644
Chi6H4ah

QS 364
QL5650
0H3n54
0% 3656
QH 5060
O 866
QL5664
055666
053666
OHYIe
0536174
0% /4
053h /b
093700
Q58370
o4n%/04
O05%4/10
0,5/14
055716
Qs&/l0e
0% 457,°4
05270
D557 80
US4/ %9
04%3740

010600
104417
062706

Q06387
006003

010346
013746
01(.‘ l'qh
il /46
010600
104417/
062706
067 710Y
016501
062 10%
0164502

01.746
01,>744
010600
10447
0onl 106
004 7%7

01,746
012740
010600
104417/
062706

104443
000404
05440,
000120
OnsO0L/
17727107

00‘) l' * l,
001004

1044%7
00310%
0%6 /1
0077104
U6, 0%
0053137
00140
000147
000404
v05,'04
gl foa
00100
0oL &/
gooul3sY

000004
054402

0%440)
OHH60R
Q00002

000010
Q0000
044 %0
000000
054430

0Shas /!
000001
000004
015764
056516
Q00001

000004

05%440¢

00000
0“‘4 t“‘]é’]

onh%17/4

SIUISINY

0ha %
053056

Jo-0CT 83 100
- FLELDO AND MANUFACURING TeEST

110%:

120%:

1303

PALE 81 4

nHR
ROR
PRINTF

ADD
HOy
ADD
MOV
PRINTF

CAlL L
PRINTF

GMANIL

I57
BINE
ERRSUF ¥

ADD
DEC
Bt W
JHP
Wit
INC
e
LNt
JM§
JMP

ANG 161
R%
0OPMEL64 ,ANSL16L R3S

a0, R%
CUROUT(RS Y, R1
o0 , RY,
CURDUT(RY),R2
0P M1

D Cunrr
QQuUTe

MES165,ANY161, 1,NU

KNS 16
1108
1605 , E1608, LERG

a0t LK
Vit (NT
1./0%
S04

(21)

12¢)

#4 ,HA4
12004

P dyle
aA0s

MOV
TRAP
ADD

(DIVIDE BY TWO FOR vOL TN PR
;DIVIDE Hr TWO FOR VOLTAGE PR
{PRINT VOLT ON 500 OHM RESIST
MOV
MOV
MOV
MOV
MOV
TRAP
ADD
tPOINT TO INTEGER DIFFFRENTS
JAND GET IT
;POINT TO DECIMAL DIFFERENTS
:AND GET IT

StQ 0200

TPLRO
C4PNTF
84, P

INTOUT

INTOUT

OR
R3, - (sP)
ANSLEY, (S )
HPME1AKG, (SP)
23, - (5P)
G“P,RO
CePNTH
210,5P

VAL LS

VALUE

(PRINT o/
MV JPLMI, - (a3P)
MOV 21, 75P)
MOV a9, 1RO
TRAP CSPNTF
ADD 04 ,5pP

tPHINT DLrbt RENT VALUE

sPRINT MTLL IVOTS
MOV LOUT, - (3P)
MOV al, (5P
MOV HP, RO
TRAP C3SPNTF
ADD o4, 4P

Py VALUE ON DVM IN RANGE ¢
TRAR C$oMAN
B 100014 %
CWORD ANS LY
CWUORD T4CODE
L WORY Mp 3164
WORD -1

100045

dTEST ANSWER

SBRANCH [P b Y

s ERRUR HANUL.ER
Y CsEia T
LCWURD L0t
LWUORD Elnrd
LWGRD BERG

(POINT 10 NERD OUTPUT VAL Ut

JALL VAL UE o LiMED

tBRANCH TFH by

1 NO, REPEATED WITH NE T VALLUE

sCHANNE L NUMBER DN | OW Ha Tt
JCREATE NE AT CHANNEL NUMBER
VU CTHANNE LS DUNE Y
THHANCH 1 NQ

HICLP VOLTAGE QUTPUT CHE On

+



(4 lt)
HARDWARE T 4TS MACROD M100 26 -0CT BE 1H:0 PALGE H1 09

3EQ 0201
TEST 1o ANALOGUE OQUTPUY TEST - FTIELD AND MANUFACURING TEST

TURY

Y 1o +PART 2 WILL DO THE SAME WITH THE VOLTAGES OQUTPLITS (FXEFRT THF DPL TESTING)

oy

T 053744 0127327 COQO00 004134 VOLPA: MOV @0, MODE 1SET U DACON ROUTINE INPLIY

TH97T OS37L Q05037 0041%s CLR GALN Pae

S 055050 005004 CLR R4 { START WITH CHANNEL O

TN 053740 012737 Q00003 0%4%526 1038 HOV &%, VAL.CNI (LOAD QUTPUT VALUE CULINTER

7976 09370 PRINTF &vME163,R4 JPROMT FOR DVM CHAN, CONNECTION
053766 010446 MOy Ra, (50)
ORZ770 010746 055340 MOV OPME LAY, -(SP)
053774 01./4v 000002 MOV @2, (HP)
054000 010600 MOy 5P, RO
05300, 104417 TRAP CePNTF
054004 062700 000006 ADD HF, , SP

7077 054010 GMANIL MES163,ANS5161,-1,YES iPROMT FOR DVM ADUUST
054010 104445 TRAP C$LMAN
05401 000404 R 1000548
US4014 (054400 LWORD ANG 16
054016 000130 LWORD Ts oDt
054020 05%441 . WORD MEsled
054022 171t} .WORD -1
0540.°4 100054 :

7T9/8 054004 Q00304 SWAB R4 (L OAD CHANNEL TN HIGH BYTE

T 0%4026 0 0104707 1207650 MOV R4 ,CHA ;L UAD CHANNEL IN CHA

TR0 054052 005005 ClLR R tPOINT TO THE FTRST yvALLE

TYHL 053084 O16H%01 0B34C0HK 20%: My VOLOUT(RS) KR JGET QUTPUT VALUE FROM TABL L

798, V54040 BLNSED
054040 104404 THAP 0123512

798% 0%4042 010177 12763%4 MOV R1,aCAT L OAD QUTPUT DATA RFGISTER

84 054046 015703 004164 MOV REDIIM RT s LOAD READY TIMEOUT COUNTER

7985 054052 052777 000,00 12624 408 HIT 8200, 3C5A0 (IS READY £1T7T NOW w17

7986 054060 004757 012146 CALL INGSERT JOKIE HRANCH TF “SET Iy SET

7987 054064 001006 BNE “Os i BRANCH TF YRS

T9RE 054066 Q0N 3038 DEC RS tDECREMENT READY TIMEQOOT COUNT,

TAR9 054070 0013%70 FINE aos tARANCH IF COUNTER IS NOT JHHD

7990 0540172 FRRSOFY 1606,E1603%3,EERY :
054072 1044%! TRAP CSERSOFT
O%3d74 Q035106 L WORD 160
0,076 0Hs44 L WORD t.inO3d
0%4100 00744) CWURD FERE

7991 0541002 S0%; CKL.O0P :
OHh4102 10440+ TRAP CsCLPl

79492 054104 0177570 1271574 Q004A0w4 MOy aCHAHAD JLET CSA CONTENTY

7995 094112 012737 100200 OQQAQH) MOy 210000, 600D L QA0 LOUD DATA

7944 05410 050437 00406 BHI4Y Ra, o000 il UDAD CHANNEL  NUMHER

Taah 054104 0427%7 000040 00A0KLA HIC 2 v, BAD tHASK OUT OPL BT Y

f 054130 (028737 0O0A0HL. Q04064 CHp GUOD ,BAD JCHA CONTENTYS CORRECT AFITER READY SET

19! 054140 004!3!  Ql2l46 CALI INGERT PO BRANCH 1P ST IS »E T

fUvE 094144 001404 HE 0 THRHANCH Y b .

1999 0%414+ ERRSUOFT 160/,81604 ,FER) it RHOR HANDLER
05414+ 1044857 TRAR Cer R e g
0594150 00%1.7 WD L
O%41% Q9654 LR Eoienld
054194 Qo /lLa) CWORD FER

ROQO 394150, 308 ENDSEG
BT RRITE | LIRS0 )
0Oha1%6 104404 TAR CSE G

l"ll?:

e asYEiNdNs s %0 i ' BRd s+ I T AABR 1T.%.N% . e . P —



HARDWAKE
TFST lh:
8001

q002
HOO A
8004

A0
HOOe
“HOO !
HOOH
8009

RBO10
8011

8012

HOL1 S
Hal4a
8015

HO14H
801/
HO!8
MOy
MO0
LISASE
H‘.)""
Ho* %
BO24

AL b AL

TE 1y

HACRO ML00 e -0C1 HE LYo PAGE HY 6

ANAL OGUE OUTPUT TEST FIFLD AND MANUFACURTNG
054160 PRINTF
054160 01,0746 0OH47.0°%
054164 01. 46 000001
Q54170 0106600
054172 104417

054174 062706 QO0004
054200 004737 01451> CALL
054,04 004737 015764 CALI
054210 PRINTH
054,10 0120746 056510
054214 012746 000001
Oh4a20' 0 DYOR0D

0Hha.2.22 104417
O%4.704 067106 QOGN0
054,50 062705 00000, RARDD
0%4.254 016501 054406 MOV
054240 062705 000200 ADD
054244 016502 05440F MLV
054250 PRINTF
054050 010746 096447

QY454 01,746 000001

054060 010600

054,62 104417
054264 0627106 000004
054,10 Q04T8?T viLLY64 CAl L
0h4.74 PRINTF
o4, ! 012746 0SH45 16
054300 012746 Q00001
054304 010600

054306 104417
054310 062706 Q00004
0543514 GMANIL.
044814 104443

0%4316 000404

054320 0%440

0543822 000120

05%4%24 0959017
OHYai6 1771727

054 530

054330 0057%7 054402 TuT
0%43%4 001004 HNL
0%4 334 ERRSUF T
05455 104447
054340 003110

045%43 056371
04544 0/M/124
054246 062105 00000, 60 AL
0%43%2 00%3%7 054526 Dt C
091 3%6 Q001004 BNt
054360 000%04 LwWiH
059436, 005,04 ITNC
0%4 144 S0104 000004 CHP
ULaL/IY0  VOYAYY Bt u
Q5447 Q00137 03760 b
Ohag 8, EXUV16h: EX1T
(AT I 1044 5%,
054400 Q0 13%4

TE sty MUK By % it BEA ts vy pHAE MY 7

TEGT

aPME 161

DACON
DECOUT
a0UT2

a7 R
VOL OUTERY) R
R
VOLOUT(RS ) RS
ZPLM]

DECOLT
OouT

MES165,ANS1I6L,

ANGLHT
6HUS
1608, L1608, EERG

a0 RN
VAL ONT
JUS

R4

R4

a4, 14
EXUvVIH
us
THY

l lt'l

1.,NO

sPRINT QPERATOR ACTIUN
Moy
MV
MOV
THAP
ADD
(CAty D/Z7A CONVERSTON ROUTINE
(PHINT QUT THE REWN T

SEQ OO0

OPMELAL, -(5P)
01, (5P)

SR, RO

CspPMTF

44, 5P

(PRINT "MILLIVOLTS!
MOV dOUTe . (5P)
MUV at, (5P)
MOV SPL,RO
TRAP CIPNTFH
ADD 24, 5P

tPOTNTD TO INTELER DIFFERENTS VAL LK

dAND GET LT

(POINT TO DECIMAL DIFFERENTS vALDE

tAND GET IT

;PRINT /.
MOy 2P ML, ($SP)
HOV a1, (5P
MOy SEL RO
TRAP CsPNTF
ADRD 94 ,GP

tPRIND THE DIFFERENTS VAL Ut

PPRINY CMIN L Lvl T
MV Ot (5P
M 21, (5P)
MOV SPLRO
TRAP CYPNIF
ADD &4,4P

115 THE vALUE ON THE DVYM IN RANGE
THAP CsiiMAN
BR 100074
JWORD ANYS 18
L WUIRD 1$CODL
L WRD ML 1eh
JWORD -1

10007$

s TS T ANNWER

tHRANCH 1F b

{ ERROR HANDLER
THAR Cob RS T
LWURD 1608
CWUHD bleod
CWORD tERG

(POINT TOU THE NEXT Ju T AL UE

PALL UQUITRPUT wALLE Y vk D

tBRANCH T KNO

(CHANNE L NUMBE R [N OW B TE

(NEXT CHANNE L NUMEE R

dALE ) CHANNEL Y DUONE

LIRS S T N

JBRANCH IF NO
i s o
CWRD EEER ALY



HARDWARY

TEST 1n:

HOH
TR
BRONY
BOoA
BOOY
HO A0
H0 0
IV
HO3X

LAISRT]
303,

d) .“!I
BOX?

Hoip
BO3Y

HO40
H404g1
Ho4,?
HO04 3
80449
8045
HOd 6
$3049 7
BO4H
Ho4qay
M0N0
HOYNY
HO%
HO% 8
HuH4
HO4HY
A%
HOYH Y
HO4YSH
HonhYy
HUGLO
HO61
HOs
HOH S
Ho6 4
H"
Hue,
HOe !
HOOR
MU
HUO /o
=l
Ho o
Hiy gt
80174

TSt s

MACRY M1.°00

ANALOGUE OUTPUT TEST

054402
054404

05%440¢
0haalq
0oha4.:

Q054410
0544 56
054440
0H%4450
uHh4444
05446

0h44abb
0hdad 4
%4500
0545046
054512
0H45.20

0544’4
05456

0544350
O%h4d004

0H4 /.5
0‘1“01 i
05505y
05151
055,01 8
OL5H500
05% L4¢,
uhha41
05551
059604
Ohhabb
WASSSWANT

OH6016
VHHOd o
0%l %4
0%6,170
094,044
O%¢, %4,
O%,5/1

Utlhd‘l /
U'I'JEJU L
056516

ST ".d

0Oh6h 44

Q00000
000000

00000
004000
oQr iy

QCGO000
Q00004
Q04000
QO0004
QoM
000004

000000
000004
Q04000
000004
oarrt/
000004

000000
000000L

044
0an

045
01
04qn
Oah
045
1.°4
04
101
101
(97 23
045
045

-

— et et o sk el
—_— T e e e
M

[ ]

U
Y,
0ah

00000
0000V
000002

000011
001130
000011
0011350
000011
001130

V00010
0000060
000010
Q00000
000010
00Q000

Q006,20
0006,70
000620
001130
cO1130

001130

0CC000
000000
000000

J6 0T B 1520

- FIELD AND MANUFACURING

!

TEST

0  TEMPORAK T GTORE

0 1GTORE FOR VOL TAGE OR CURRENT ANSWER
0,2,420, tOUTPUT vALUE » DIFFERENTS FROM THAT
4000, ,400. t... C= +/ 11 SR DIFFFRENCE
174017,2,400, 1.

0,9.,600,,4,600, {OUT VALUESDIFFERENTC 500 OHM DIFF,

4000,9.,600.,4,600, i 020/ 2LSH DIFFERENCE)
1¢17,9.,600,,4,600, PR

0,4.,0,4,0 tUFFSET QUTADLERER 00 OHM DIFFER,
4000,8,,0,4,0 o 0 e/ 2058 DIFFERENCED
1¢11,8,,0,4,0 P

0 sCURUUT TABLE PLONTER

0 IVALUE COUNTER

HEX

/oS OMAANAL OLUE QUTPUT TEST FIELD AND MARUE ACTURING TESTEN

AGCT/S /%ATEST DIGSABLTD - NO MANUAL INTERVENTION ALL WED (UAM FLAL HE T )ISNS

PAGE M1
ANGIGL: L WORD
ANGSL16EA . L WORD
VOLOUT: [ WORD

CWORD
LWORD
CURQUT: ,WORD
JHORD
 WORD
. WORD
LWORD
. WOKD
TABOFFE 1+, WORD
VALCNT: ,WORD
JNLIST
TSHOL6: : VASCIZ
TM16;
PHE 161 (ASCIZ
MES165:: ,ASCIZ
PHME162: L ASCIZ
PME165: (ASCIZ
PHELRA: (ASCIZ
Mt S162: (ALCLY
PMt 163, ALCTIYZ
MES163: (ASCLYS
MEsie6d: AGCIZ
PMt.164: ASCIZ
PMtIbe: (ALCLYZ
PHt 167 ASCIZ
E1601: JASCTL
LAGCLY
160, JALELL
JASCTS
Lot JALCLS
[.1604 JALCI Y
F1a0s . ALCLY
M JASCLYS
SIRAR JeCLYs
UU‘(.I: .H‘.JL:I.}
|
EVEN
ENDTST

/ANSACOMPARF THE PRINTED VAL UF WITH THE VALLFE ON THE DVMsN.
12215121571 vALUE ON DVHM TN RANGLE

JENSACONNECT YOUR DVM TU THE CURRENT OQUTPUT AT CHANNEL sS0sN
JHATO MEASURE THE 20000 UA RANGESNS

RACOR THE 10000 My RANGE [F 10U USE A SO0 OHM RESTSTOR YEN -
ATIPE CARRIAGE RETURN TO CONTINW ~/

ZuNSACONNECT yOUR DVM TO THE VOL TAGES QUTPUT AT CHANNEL %0,
JAND ADJUST LT 10 MEASUHE THE O 10000 MV RANGE -

ZARE THE ANAL OGUE OUTPUTS FOR CURRENT CAL LHRATED 2

/uNsA=  wDSHEA W7 3A MILLIVOL TS ON S00 OHM RESLSTER
JENSATHIY TEST WILL ONLY RUN CORRECTLY IF THE MODULE LSwN -
ZOACAL TORATED (USE TEST 23 )dNEN/

0P BLT IN CuA NOT SETZ 12015

ZMARE SURE  THAT NOTHING I4% CONNECTED TO CURRENT (QUTPUT -

S0P BIT IN CSA NOT CLEARED /7100 v 1Ny

1% OVM CONNECTED TO THE ADDRESSED CHANNEL ¢

CREADY BIT IN CHA NOT SET ARTER LUADING DAT REGLH TR CTIME U Y)D
JCHA CUNTENTS INCORRECT !

ZHODULE DEPECT OR TNCORRLCTLY CALIHRATED TRY TEST 24

N TUOLLERANCE - 40N
o MICHUAME:.

- MILLIVOL Y/
HE X

1 1005

9t Q203



HARDWARE  TE s MACRO MO0 6 001 B3 1% 00 PAGE 81 8 .
QEQ 0z04
TEST 1y ANALOGUE OCTPUT TEST - FIELD AND MANULUFACURING TEST

Ohbh3d 104401 TRAP CsETST



LIARDWARL

TEST 17

B
RO
H\) i‘H
LTSI
HORY
80481
d08,!
HOHR S
HOBJG
IV
HAe,
K087
HOouy
HOHEY
AQ
RO9}
HH9 2
LAY IR
80494

BOYYH
8096
2102 '
HOIH
8099
8120
B101
R10.
B104

H104
#105

#H106

B1O/
8108

8104

TEety

DIGITAL

056540
056536
056536
05645402
05c5H44
0564446
056550
Uh6550
0544494
0565%4
05RH%6
056556
054540
056500
0O5H562
DT SRIY Y )
(DY RSN
056570
0H65 74
096600
Ufl)b'lo;,
056604
OH6610
5810
Ohon1D
QY k14
056+ 20
Q5660
O5hn 2
Q5K 30
05S6h 54
Q56Hn ik
Q5642
Jd56640
0546644
OS'J'I‘.‘»’
UHHnHa
USnk%Sn

MACRD M1,00

JO-OCT -82 15:020

<16

PAGE B

SEQ 0205

INPUT TEST USING FIELD TEST CONNECTOR,
JHBTTL TEST 17: DIGITAL INPUT TEST - USING FIELD TEST CONNECTOR,
(AR A AR AR AR R AR AR AR AR R R A h b ARk R R R kAR R kR kR R ARk Rk Ak kR R A D kb A
H TEGT 17 DIGITAL INPUT TEST,
tFIRST OF ALL, THE USER IS PROMPTED TO INSERT THE TEST CONNECTOR INTQ THE
{MODULE ON WHICH THE LED IS FLASHING., THEN A CHECIKKC IS MADE THAT THE INPUT
;DATA MATCHES THE ODD PATTERNS AVAILABLE FRUM THE CONNECTOR, AFTER THIS,
;THE USER IS ASKED TO HWITCH THE CONNECTOR TQ THE EVEN POSITION AND THE
(DATA IS CHECKED 10 BE CORRECT, THE PROGRAM THEN PROMPTS THE USER 10 MOVE
tTHE SWITCH “ON" AND "OFE " TWICE MURE, THIS CHECKS THAT THE CSA INTERRUPT
;BTT IRLS CAN BE SET TO CAUSE AN INTERRUPT BY THE LEADING (R TRATL ING
;EDGES OF THE MHODULE DATA LLINE 159, AND THAT 1K1Y OF THt CHA REMAINS SET
(AR TER THE DATA LINE 15 HAS REVERTED TO ITS ORIGINAL STATE,
JIF CUAM FLAG IS SET, THIS TEST WTLL NOT BE CARRIED OUT,
s THIS TEST IS CARRIFD OUT IN | OW L EVEL HODE ,
TAARRRRRA AL R AARA AR AR AR A RARARRAARA AR AR AR R A AR AR AR AR ROt b aRArR kbbbt as
BONTST
T17::
004?237 011714 (oftl| SELECT sCALL SELECT RQUTINE
001001 .WORD 1001 yOIVE TEST PARAME TER
057444 TSHDLY tGIVE TEST HEADER ADDRESS
10300, BCC 103  [F CARRY 1S SET, EXIT TELT
EXLY T57 FEXIT TENST
10445 TRAP CsEXIT
00,7314 WORD L100%2 |,
108 MANUAL 115 MANUAL INTERVENTION ALL OWED?
1044%0 TRAP CSMANI
BCOMPLETE 0% fLE OB S, BRANCH (UAM FLAG NOT SET)
103416 BCS cOs
RELALS RO sHEAD OPFRATOR FLAGS INTO RO
1044.7] TRAP CSRFLA
Ci3> 700 001000 BLT OPNT RO sPRINT MESSAGES 2
001410 B u X s IFND, BEXET
PRINTF  HTMYY (THOYES PRINT TESTY DISABIED
012746 0% /7544 MOV RIML7Z, (aP)
01746 Q0000 MOy #1, -(uP)
010600 MOV LPLRO
1044917 TRAP CSPNTF
062706 000004 ADD 29 4P
3¢ EXIY ST IF NO, EXTT TEST
1044 % TRAK P T30 W (4
L0 %4 JWORD L130%2 -,
0527277 000010 12506 04 Bl 10, oD pELECT LOW L EVEL RANGE
20%; PRINTF  aWMELYL (ALSK FOR TEST CUNNECTOR
Ola 746 0% /7640 MOV SWMLTL, UsEY)
012746 000001 MOy L1, vuP)
010600 MOy S LRV
10441/ TRAP CIPNIF
o6 706 000004 nDo aa, S0
PRINTE  8WMEL e VASIKK FOR TESY CONNECTOR
Ol 74 OH7 747 Moy SWHME LS, k)
01274 00001 MOV Gl, M
Q10600 ISTRN SE L R
104417/ bR CSENTY
06270+ QUOOUA ADD L uP



HARDWARL
TEST 17

#110
8111
B1l7o
B11Z%
8114

8115
Hlle

a1l
#1184
Hllw
#120
B1o1
gleao
Bles

8124
812%

H1 6
Hlsél’
B8
#1029
H130
H131
H13p
B13%3

A134
B35

\uhl flh
K147

8134

TESTYS

DIGTTAL

0566n,?
056606
056K 72
Q56674
056 700
056 /00
056704
0h%6 /10
056714
Q5670
056702
056726
056730
OH6 730
Q56 73>
056776
056,

OY“6 M.,
o564,
056760
0H6 766
OYh6 766
OH6/ /0
0567172
U561 74
OB 7 76
056776
0% 700C
057000
Q%7002
057004
057006
0% /010
Q57012
057014
057014
0H /7020
05707
0LH703%0
057036
0S/704p
087044
OH /7042
047050
05/0%4
0497056
0% /060
05 /062
05708
OH/00d
057072
0571060
057100
057104
0H /106
S 106

057110

MACRU M1.200

TNPUT

004 737
005737
001753
005037

012746
012746
013746
010746
104437
062706
Q05001

104404
005037
017737
c2eryy
ooarsy
001407
Q1737

1044%¢
Q05244
060376
007400

1044046

104443
000404
004140
00010
060035
177717

005713587
001761
017737
PR Yi
004 787
001407
01737

1044%7
005,244
060447
007400

104404
o177
0527177

01700
104441

1u4a4¢
000404

TEST

016576
017000
004144
000340
017276
003710
000003

000010

004150
124740
125252
Olc146

125252

004142
134654
0Hendd5
01146

052525

030000
020000

000000

J6-0CT 82

15:;‘;‘

PAGE

8’ 1

.1

USING FIELD TEST CONNECTOR,

004064
004064

004062

nO4064
004064

00406

124010
124604

ITRA1Y:

10%:
204§

304,

404

CALL
15T
BeEQ
ClL.R
SETVEC

CLR
BGNSEG

CL.R
HOV

CHP
Call
BEQ
MOV
ERRSOFT

CKl DoP
GMANTL

141
BtQ
MOV
CHP
CAL L
83t.Q
MOV
ERRSOFT

CIKL P
MOy

Bl
SETPR]

GMANIL

FLASH

FLOANG

304

TTRCNT

VEC, #INTSR, #4PR10OY

Rl

INTEFLA

alAT ,BAD
#125252,0AD
INSERT

104

4125252, 6000
1701,k1701,kERS

NNY

JOS

aDAT L HAD
45009, BAD
INYERT

X0

DHONCS, GOOD
1702, E1702,EER

40000, wChHa
50000, ACHA
APRICY

thl’dny‘an ‘1|NU

PCALL FLASHING LED ROUTINE
WAL THE ANSWER NO?

tASIK AGATN TF ANGWER WAS NO
i CLEAR ITERATION CUUNTER

iSET UP VECTOR AND SERVICE ROUT.

MOV
MOy
MOV
MOy
TRAP
ADD
1CLEAR TEMPORARY STORE
TRAP
1CLEAR INTERRURT F1ACG
{READ INPUT
;IS 0AD PATIERN FOUND 7
SICIP BRANCH IF SEFI" IS SET

s [ YEYS BRANCH

;HET UR DATA HUR ERROR HANDLER

; ERROR HANDLER
TRAP
LWORD
.WORD
.WORD

TRAP
i PRUMPT FOR EVEN PATTERN
TRAP
BR
L WORD
L WURD
CWURD
.WORD
1000154,
s CHECIO THE ANGWER
s [ ANSWER WAS NO, AsK AGATIN
tREAD TNPUIT
tEVEN PATTERN | OUND
tGIKTP BRANCH TF SE L TS SET

s IF YEYS, BRANCH
T U DATA FOR ERRUOR HANDL ER
{ERROR HANDLER
THAP
CWUORD
CWUORD
CWURD
TRAP
sob b [t LN CHA REGISTER
st b ELE TN CuA REGISTER
1 ENARLE INTERRUPY
Moy
TR
RS QLD PUSITIUN
TRAP
HR

#PRIO/, -( L)
SINTSR, -(5P)
VEC, (S
#E, (50
csaveC
#10,8P

CsBLEG

CtERSOFT
1701
E1701
EERZ

CsCLP1

L3 GMAN
10001¢
AN
13200t
ME 5171
-1

CSERHSOET
17a0
bl To2
AN

csuL bt

SERTOG RY
Cs PRI

C 8NN
LO0UC S



HARDWARE

TEST 17:

8139
140
8141
8142
8142
H144

8145

Hl4o
#1477
8148
4149
8150
#1H1

8152

a1h3

s H4q
#H15%
Hl.r)h
B157

#1598
H1%9
8160
Hihnt
816
H163%

H164

16t
8lec

TESTS

MACRQO M1.°00

DIGITAL INPUT TEST -

on11e
057114
057116
057120
05710
Q57120
057126
057130
057134
057140
0571402
051140
0H/144
O 7146
OH 190
O511YHe
057152
0571%4
057162
057170
057174
057176
057204
057204
057206
057210
057212
057214
757214
057214
057016
057216
057220
057006
O5H7234
057,40
057240
uSh/7/o42
0h7244
V5246
0% 7250
057252
0570254
Os7.04%4
057260
OH 1062
05766
o5 7270
057274
057,274
057276
S 72300
QYL 7502
0% 7304
O F 304
Q57504
OH7314

00414
000120
060136
177777

005737
001767
005137
0047387
001004

104457
0034/
0603557/
007442

104406
01775/
0221737
004737
001407
012737

104457
003250
060614
007400

104405

104404
o127
0521777
QOL0%7

104443
000404
004140
000100
060247
120077

005737
00176/
005737
004 /37
001004

104457
00301
06V /714
07440

1344046
Ov/737
Q227387

oC4al14q2

004150
Cle2l46

124524
160000
012146

160000

050000
100000
004150

004142

0ou419%
01214&

1,48/
150000

J6 OCT 83 th:00

PAGE 8o D

M1o

USING F1ELO TEST CONNECTOR,

004064
004064

004062

124454
124450

0004
004064

50%:

605§

70%:

80%:

TST

BEQ

ST
CALL
BNE
ERRSOFT

CKL O0P

MOV

CHP
CALL
BEQ
MOV
ERRSOFT

ENDSEG

BGNSEG

MOV
Bl
CLR
GMANIL

T491
Bt Q
1471
C ALt
RNt
FRRSOFT

Clit 00R

Muv
CMp

ANS

40%

INIFLA

INSERT

503

1703,E1703 ,EERS

aQCSA,BAD
4160000, BAD
INSERY

60

2160000, 600D
1704 ,E1704 ,EERR

250000, aCHA
£100000,0CaN
INTELA

MES173,ANS, - 1,NO

ANY

SO0

Iy LA

INGERT

HOS

1705, L1705, EERY

RICHA L HAD
#15%0000, BAD

WORD ANS

. WORD T$CODE
.WORD MESL172
.WORD -1

10002 ;
 CHECK THE AMSWER
1 IF ANSWER WAS NO, ASIC AGAIN
tWAS THERE AN INTERRUPT AT LEAD.?
{SKIP BRANCH I+ »SFL” 1S SET
JBRANCH TF YES
tERROR HANDLER

THAP CS$ERSOFT
LHORD 1703
LHORD E1703
.WORD EERY
TRAP CsCLPL

JGET CSRA CONTENTS

i 1S TR1S,ET AND ELELS IN CSRA SET
;SIKIP BRANCH IF "SFI® S SET
BRANCH TF YES

;SET UP DATA FOR ERROR HANDLER
1ERRUR HANDLER

TRAR CSERLOFT

.WORD 1704

.WORD F1704

. WORD EERS
100005 :

TRAF C$ESLO

TRAP C$BSEG

;LOAD BT AND ETELS INTO CYRA
(CUEAR TR BIT IN CHA REGLSTER
tCHEAR CINTERRUPT FLAG
$ASK FOR EVEN MESSAGES

TRAP CioMAN
BR 10004 %
LWORD AN
LWORD 13CODE
WORD ME 51735
LWORD -1
1000454

§ CHECIC THE ANSMWER

LFOANSWE R WAS NO, A5 AGAIN

tWAS THERE AN INTERRUPT AT TRAIL,?

(HICTP BRANCH IF "SFI" 1S SET

tBRANCH TF by
+ERRUR HANDLER

TRAP Cet R0
LHORD L7an
L WHRD (S T

CWORD FE Rt
THAP CsilPl
bt T OCSHA CONTENIS

(15 IRLIG.ED AND LTELS »iltt st

SEQ 0207



USER DOCUMEMTATION

— I
J

. Hf._\

.-

TCO
S

e

PR Y

_C—IO™
[BaRUaR o) LU R Oy

@ X Jeo)

e b3

. -

v e e e .
~LHRIC
e T e T T e T T T T ] S

-
T
L

.BY

ttttt

Lanll gy Roo]

LRI

2T XX

-

b R e s b b e b e s s
Pt b ek et ek b e e et b et b

ML

CLNLD

..Bl4a

s 0 e

.01

A4
H14
GHla
JH14
114
..Jla

(19

.14

‘N14

PO

P

-----

o



HARDWARE TESTS

TEST 17: DIGITAL INPUT TEST -

8167
8168
8169
8170

817
8172

8173
8174
8175
8176
8177
8178
8179
8180

8181

8142

K183

H1a4

H185%
H184
H1ar
A1 HA
H1A9
Ri'w
Hi#
Hi
Hl9t
M1l
Hay
H e,
Hin!
LA
4199

057322
05726
057330
0573536
057336
057340
057342
057344
057346
057346
057350
0571350
QL7352
057154
057356
0517360
057362
057364
057364
Q57370
057372
057400
057406
057412
057414
Q57422
057422
0% 7424
057426
057430
05743
0L 74%)
Q5 4%,
07414
057434
07440
044,
Oh /44>
0% 7446
0H 7450
0% 74%Q
QN 74

0574%4
07544

O4 7hae,
U‘l 4’ ="4 t’
Qe 008",
Onclo?
OnQl 4
e 14
[SURTIRE O
(SIS LR
STRTEANY
[RCRR TSI

06QL3E?

MACRO M1200 26-0C7-83 15:22 PAGE 82-3

004737 01214¢ CALL
001407 BEQ
012737 150000 QOA0H2 MOV
ERRSOF T
104457
003252
060614
007400
904 LKL OOP
104406
GMANIL
104445%
000404
004147
000120
060136
177177
005737 004142 TST
0176 BEQ
01773, 124306 004064 MOV
022737 150000 0040t4 crw
004737 012146 CAL L
0014C/ BtQ
012737 150000 004067 MOV
ERRSOF Y
104457
003252
0RO
007400
10048 £ NDGE L
104404
SETPRT
012700 00030
10444
CLAVELC
0135700 003710
1044 %4
EXQV17: EXIT
10448,
001414
CNLTST
044 1.'% Ont TuHDL 72 A CT 2
04", 101 1.4 TML 72  ALCEY
a4 11+ 045 WMt 1 'L J
Can 101 101 WMt 1/20: .asiCl)
ey 11’ 1.6 ME©1 71 AN C]
1.4 1%} 1.'0 CASCTS
110 N 1.7 Mt e L ASCTIT
1.'4 1 1,00 S
15 iy 1o HES LR A
LA 143 e TN
104 1ol FRE: T IS RS I LANCTS
Jud 1o} AT IR S IR PR UL AP B
lle 11/ uay L1703 JASCLY

AT wNeATS THE

USING FIELD TEST CONNECTOR.

INSERT

904

#150000, G000
1706,E1704 ,EERE

HE.S].?I?.ANS. ‘I.NU

ANS

904

8CSA,BAD
¢150000,8RD
INSERT

1008

0150000, LOVD
170/,E1707 ,bERS

oPR1IQ?
1 3¢
ot

He
a0 e TAL

CaATE ST DISAED

SHMOVE THE
sNUWE MOVE Tt

JHMUyE THE
STt oy

[N Y
MO MAMLIAY

DIGITAL

Dlnlt
Nlaliy

SEQ 0208
1SKIP BRANCH IF "SFI" 1S SET
1BRANCH IF YES
1SET UP DATA FOR ERROR HANDLER
1ERROR HANDLER
TRAP CIERSOFT
. WORD 1706
. WORD E1704
. WORD EER?
TRAP CsCLPL
1ASK 0DD POSITION
TRAP CIGMAN
BR 10005%
. WORD ANS
. WORD T$CODE
. WORD MES172
.WORD -1
1000%3
jCHECK THE ANSLER
1 IF ANSWER WAS NO, ASK AGAIN
1GET CSRA CONTENTS
IS [RIS,ET AND ETELS STILL SET
1SKIP BRAMCH IF “SFTI" IS SET
1BRANCH IF YES
iSET (P DATA FOR ERROR HANDUER
; ERROR HANDLER
TRAP CSERSOFT
L WORD 1707
. WORD £E1707
JWCRD EER?2
100038
TRAP C3sESED
tOISARLE INTERRUET Y
MOy PRIO,RO
TRAP CsuPRI
tRESTUORE INTERRUPT VECTOR
MUY Vi C RO
TRAP CACVEC
TRAP Ceex1T
. WORD L1005

USING P IELD TEST CONNECTOR  wN -
INTERVENTION ALL OWED (UAM FLAG SE TIwN

TEST CONNECTUOR SWITCHEO T THe ODD POSTTIONSN
oANND PLUGGED IPTO Tt BOARD WITH ThHt
SWLICH Tu
ST 0 AND THEN CH

FUASHING LED )

THE EVEN POSTTION <Ly alfs
DUONE

SWITCH HACK
STYPE Y AND THEN CR T
GWLICH 10
AN THEN CK T
ST HEG T TER
UYL RE G LTy o

T THE ODD POSTTION « 10 v by
LIUONE
EvEN FPUSTTTON AGRTIN L v 15
TUINE

INEPOT NOT LOADED WITH EyvERN AT
TR Ut NOT L QADED Wl™H 90D DATA:

JHO INTLRRUPT ON LEAGING LOGE OF DATA L1INE 1%



|

HARDMMGARE  TE T MACKRY MO0 6 U0 BE 1800 PAGE 8 4

S0 009
TEST 107 DIGLYAY INPUT TEST USING FLIELD TEST CONNECTOR,

HO000 Q60hld 102 1.'% 101 E170a:  ASCIL ZCSA REGTISTER OF DIGITAL INPUT MODULE INCORRECT/<12-¢1%»
301 oo 7Y 101 106 1.4 CASCIS /AR TER CINTERRUPT S
OO0 Qa0 1A 11es 1 AL-TARNE B G S L JASCLZ /NU INTERRUPT ON TRAILING EDGEH OF DATA L INE 15/
BoOA Qb0 103 1,8 101 Bi1707: CASCIZ CCHSA DATA BIT IR1S IS5 NOT CORRECT - CLEARED By DATA | INE 15/
s0o0 A 05T Bt X
S0 JBVEN
3206 Veldan ENLTST

Ol Qe L10052;

Vblloe  1U4490]

TRAP CSETST



HARMW ARE
TEST 14

B
TR
82,110
a0
B]ols
nols
AN
KRR
83 1e
Horo
s018
N
q400
81

B
oot
Hood
8725

806
Qo
a:04

209
8.0
B8l

H(\ { :-‘

Ra
8.0 24
s re

8256

8,037

L}‘_'-',H
B,
.thdi'
Hoad
Mool

4,49

TETS

DIGLIAL

el o
ALY
On /o
Oe 10’4
OH10 s
onl1100
O 1100
Oollyy
celioa
061104
Qnllod
0’111001
oelllo
unlitia
O6Hl11k
onllle
Oonltio
O‘?ll}“'\
U1l 80
Onlt s>
Ohll.‘b
Ul En
081140
(HIN X T
Qe 1144
el L he
CoHllna
01154
e 1100
(30111')4
e 1160
011 /0
sl ’a
11 /4
ue ] 00
utl,'a4
Crn 1Ok
l_]')l.’lli
1,014
Gy
ol d
L R
et L
061,00

MACEY M0

QUTRUT TEST

Qud "R e
OO LOO”
hld g
105"\4(.

1 4450
10341

104471
QRSO0
001410

0l.’'46
a1,' 4k
Q10600
104417
060 Ok

1044 %
QOO 7k
()U‘l re
00100/
ounhnty

010 24,
0l1.' 74
010600
104417
Q6 10k

Ol /4.,
1o Tam
010600
10441/
e o
[SIVL: T
IR
ol s T
‘“'}t““,‘ N

agos0% !

011/14

001000

O6el151h
QCO001

000004

0041 50
004170
Oele ]’
Qo000
OuG00d
ol L

QU001

[RIRIBIRIGT: ]
i 1 ")‘l ,'i;

Ny toea

G by e

U ld,

g6 O0T

)]

HX 15:> PAGY 82

5EQ 0210

USING FLELD TEST CONNECTOR,
LLRTT TEST 18 DIGITAL DUTPUT TEAT USING f TE 0 TEST CONNECTOR,
;000000000“000‘0“#‘iht‘tttttbt##ttit#‘i‘tttttlt&“‘:ﬁit“#&‘&ht&itb-&i‘.tli
: TEST 18 DIGTYAY DUTPUT TEST,
THE USER IS PROMPTED V0 INSERT THE DIGITAL Tt ST CONNECTOR INTO THE MODULE
UON WHICH THE LED IS FLASHING., THEN HE. IS PROMPTED T0 CHECK THAT A 4SHULDING
{ONES PATTERN APPEARS ON THE TEST COMNECTOR (EDS, AFTER 15 SFCONDS THE PROGRAM
PROMPTS THE USER TO LO0K FOR A SUIDING ZEROS PATTERN, WHICH T4 GNPyl Fow
115 SECONDS BEFORE TERMINATING THE TEST, THIG CHECKS THAT ALl QUTFUT LINEYS
+CAN BE UNTGUEL Yy SET AND ClLEARED,
s THE CUAMY P LAG T SET, O THIS TEST WILL NOT By CARRIED Qut,
YT Y Yy R Ly L Y R R RS N L
HONTST
Ti8::
T SelE CT s CALL SECRCT ROUTINE
L WURD 100 (OIVE TEST PARAME TER (FIHLD-DOD
TrLH tOIVE TEST HEADER
$CY EXUVLIA I8 CARRY T4 S8 T, Bl TEYST
MANUIAL s 19 MANUAL INTERVENTTON ALLOWED?
THAP CsMANI
BCOMPLETE 10% 1 1F rES BRANCH (UAM FLAG NOT SETH
BnCo 108
R+ 1 ALY RO sREAD OPFRATOR FLAGYS INTO kKO
TRAP CSRFiLA
bt ePNT RO tPRINT HE SSAGES )
Ht Q 18 1 NO, BXI?
PRINTF ¢ TM1B :IF TES PRINT TEST DIGABIED
MOy OTMIA, [ 5P)
MOV al, )
My SR LR
THAR CIPNTH
ADD Q4,58
13, Ex1Y 1N | tEIT THGTY
THAP Cst o117
, WORD 110054
104 : T.7 Lryte y T LR AN TEST FEAL SET ]
HNE LIRX cTE MY, BEANCH
ST (IR I c1rorb S, DECREMENT 1T
J0%; PRINTE  mWME L) JAGK FOR TEST CONNECTOR
Moy OWME 1HL, (5P
My al, - o)
MOA SR RG
Tiap CIPNTH
ADD g, e
PRINTE  owWME 184 P
MOy outE L8, L)
MU, oL, sy
MUY AN
TRAP N
ADD @d, 4P
£ N URALE v A HING LD ROUTINE
ol ASULE sIt THE ANSWER 15 N
B S sHHANCH BACK AND Ay AN
LT Ui W IR o bR TTERRATION SN R
TYRALA,, ik T b NI L A IR N
PRINIH WML 1 H PPRINTD SUTDING ONE O ME AL



HARDWARE  FE ST MACRE MLO0 0 26 00T BHA 1ha oy Pt 845

LY k

2EQ O2ll
TEST 18: DIGLTAL QuTPUT TEST CSTNG FLIELD TEST CONNECTOR,

Q61036 QLo 74R 0 Oel 744 MOV GWME 142, - (SP)
061247 01746 000001 Mov 1, (5P)
Onl12de 0LOnRO MOV GP L, RO
061.0%0 104414 TRAP CePNTH
O610%Y  OR2706 000004 ADD 04 ,SP

Hdd4 Q61056 Q127040 000001 My 21,RK4a tMASIC FOR SLIDING ONEYS

32099 06106l 0100708 000100 104 MOy alo, Ry ;LOAD COUNTER WITH 5 CYLES

B0 Obldes 01047 1004310 VR MOV Ra , DAl PPUT DATA TO OQUTPUT

040 061270 01270E apools MOy 210, ,R? ;1 OAD WAIT COUNTER

H2A2 Qell e Q0487 011506 30%: JU9R PC.WT25M sWATT FOR 2% MS

H249 06180, Q0LHE0R Dt C R tDECREMENT WALT COUNTER

HO50 0613040 Q01E’d BNE v 1 THOND, BRANCH

A2 5%1 06180 0on 104 ROL M4 fNEXT DATA

oD Cul2l0 00Hh04 AT R4 ;ADD CARRY [F 49t 7T

S06% el 3le BREAIC s OPERATER INTERR, ENB.
06131 104400 TRAP C BRIt

Bo51 Onl314 00H700 Tl R, i S COUNTER ZPRO ?

25 0nl1d3le Q01400 Bt 40% PRANCH TH TES

HHh OR1320 Q053500 DEC R. { DECREMENT COUNTER

HoG! 061300 000761 BR S0 tUUTPUT SLIDING ONES

8258 0134 005737 Onlane 408 141 51 SHRO s TEST PATTERN FLAG

N9 061350 001016 ($1713 50%¢ : 1F SFT, BRANCH

G060 061280 QL2785 000001 Qbldaoe MOV el,50 JERO sOTHE RWISE b T IT

B26l 0A1340 PRINTB ouwME183 tPRINT SLEIOING ZERU MESSAGES
061840 012746 VB JORO MOV QWMELBE, -(SP)
CA1344 0107460 Q00001 MOV a1, (k)
O6135%0 Q10600 MOv SPLRY
Onilds 104414 THAR CIPNTY
0612%4 062706 CUOO004 ADD &4 5P

' 061360 010704 17200 7% MUY al/?’?6 R4 {MASIC FOROSLTDENG ZEROS

BO63 0n1d6d QOQ7R6A B 108 ;00 TU SeEND ROUTIME

Ho'nd U1 566 005077 122510 S04 Cik Al tCLERR DATA REGISTIER (LED, OFF )

AMoh 061370 005737 Q02040 THl wuye 1S QUICK VERITE T PASYS SelBECTED?

3000 0614870 0N1007 RNt Exyvlin s IF b, baAll TEST

Hleo ! 061400 Q05237 Q04144 INC TTRINT s ITERATTON COUNTER - )

H'68 061404 0037%) 004146 Q04144 cHy LTRDEF , ITRENT sODEEAUL T TTERATION b XECUTED

B9 0nldt, 001401 £10 Pr(vlK s IF rbBS, EXIT TEST

"0 061414 Q00706 BR ITHALY i [F NO, TEST ITERATION

H3?l Onldgle | XQv18: EXIT T4HT dEXIY YESY
Galdle 104418 TRAP Cst 1!
o140 Q0L WORD L 10093

B

Hnii 061422 000000 HSLZERU:; L WORD O

H074

Ho NCLOT O BE

Kl 0On14.04 0a% 1.4 e, THHDL8  JANCTY b wADELITAL DUTEUT TEST - utiIMNG P TELD TEAT CUNNECTOR, sN.

Hoell Onihlhy 0as 101 1.4 THH; oasCI/ ceAlt 1 DESABLED NO MARUAL TNTERVENTTION AL OWED oA FLAG s T el

Moot m

B4 Gt ! Uat, 110, VA% WMt 1AL L ASCTZ  /«NsAL THE OIGITAC TEST CONNECTOR PLUGGED INTO ThE SOARDwN

HoHRo Ot 71 045 1ol 17 WHELRA: ALY, AwAWLTH THE P ASHING vt D -

HOAL G J44 PR 11, GAY WMELH s L ASCTS ZeNSACHE Sl PR LD TRING ONEy UON THE T E CONNECTOR ey

R D203 044y lie Gas wWML183; A1) aNSANCW CHECK rUOR SULOING ZERUS ON Tk TEsT CONNECTOR, N

Mo A1t Bk &

Moo R

B3R5 el ol ENOIST
(LN L1005 3:

Ubclee 10446 IRAP  USETul



HARDWARY

TEST 14,

8o’

TE sy MASKHLY ML 0o

DIGITAL OUTPUT TEST

Jo CTh 4T the o PAGE A4S

USING BLIELLD TEST CONNRCTUR,



HARDWARE  TE T MATRS Moo O 0T 28 (e Pk RY .
SEQ 0213
TEST L DIATTAL QuitPul TEST - USING FLELD TEST CONNECTER,

HAch 014 ENDML D
R TR



HARDWARY

TEST t&:

M1
BAGY
MLt
RIinT
HAn
RN
RIS
Qi
HAD
At
H 2
TR
RIS
it
A e
H Ly
AT
Ry
LRI
Hy s
Hi'y
HETE
837+

HE-
HE'H
H f] ."Q
RSN

8381

Be82

AR
HIREY,
FEIRA
HAaa)
HAIHA
HIdy
8530

TEaTy

DIGUTAL QUTPUT TEST

Ot 1.4

Un1.M4
R ld
Oool04
0601 20
062180
Un 134
[OLIVAR B T}
Oh_‘_'l_'ih
0nM1430
ue-,214.!
06 14
0,144
el ae
Jh 150
Uollt e
00154
Qe 7150
0'“'.11"_"
U6l
ACRALY
U'h”[ r'.‘
O P YO0
U6 20006
Oh ol
00148
e 014
e
(LTI
O':.'n'tlt‘
de,0004
e oG
L0
eyt
e, 7

Cea23d

MACRD MO0

Qoa s
S1A00
0624450
10300,

o444,
oalile

10444 %
o0V404
00414,
000120
063020
1-’[’,.” ’

SISATTE S
UOtun/
o4.,! 77
Q1/71%7
082?25/
R4 /%!
01404

Tadah 7

(J(\f" rte

I I |
e, )0 48,
Qu’rod

luddos.
ludaa’

Kiopitd ey

Q62446

011714

00414

0Gou10
ll, 1 “”.)
GON010
012146

Q6 QCT 8T 1Ny P

LTITLE

HET T

1
f
i
'
'
.
H
H
.
'
P
'
.
'
H
.
H
.
'
H
'
H
.
*
L]
+
.
H
'
N
[

ITRALY:
l\' 1 AT
ugoe g
0Q4064

1lu$,

AGE &7

- USING FLELD TE4T CONNECTOR,

Cst xIT
L100%a -,

£ SGMAN

100003

AN‘!

T$CU0k

MME S 1
1

>
*

Cot R T
JRRTRE
bl ]

Fbs
CsivL
TR R

Lhe s
aN3 L

HARDWARE TESTS
BGNMODR
TEST 19 DIGITAL INPUT TEST - SPECIFICALL Y SELECTABLE
T T NN S VY Y Y RSP P PR F R P NP N Y Y Y P N Y P N N Y PP VSRR ¥
TEST 19 DIGITAL INPUT TEST - SPECIFICALL Y SELECTAHL®
THIG TEST CONTINOUSLY READS THE INPUT LLINES AND PRINTS THE DATA
TO THt CONSOLE.
THE LISER IS ASKED WHICH INPUT RANGE (LOW LEVEL OR NORMAL )Y AND ¥
NORMAL T5 SELECTFD, WHICH DEBOUNCE PERIOD TO UsE, THEN THL INRUIT
LLINES OF THE MODULE ARE CONTINUDUSL Y READ AND, T1IF THE SUPERVIGOR
FLAG "INHIBIT ERROR REPORT 15 NOT GSET, THE BIT PATTERN IS
OQUTRUT TO THE CONSOLE., Br USING DIFFERENT INPUT VOLTAGES, THIY
TEST CAN BF USED TO CHECK THE SWITCHING CEVELS, THIS TEST [w A
yISUAL TEST. AN FRROR REPORTT T4 ONLY MADE TF THE (0.5 AND RT BIIS
IN THE MOD REGISTER CAMN T CLEAR DR SET, THE INTERRUPT FUNCTION
OF THE MODULE IS NOT TESTED, TO ARORT THE TEST, THE USEFR MUST
T1PF “CNTL (C*,
‘#“0#000000Ottot0t‘tt‘#t#&ttt“#‘tt#“t‘iitt“tiittt#itt.‘tt‘tlht#tttttttti
BONTST 19,
19
caut GEL R CT CALL SELECT RUOUTINE
CWURD 10001 SGIVE TEST PARAME TER (SPECADY)
[4“HD19 o lvh TEST HEAJER
HCC ITRALY s I CARRt IS SET, EXIT TEGT
ExXIT sl (EXIT TESTY
TRAP
CWORD
GMANIL. MMESL,ANS, 1,NU A FOR LEVEL
TRAP
BR
L WORDE
LWORD
CwiIRD
JWORD
100004
T AT IR I LUW P EVEL SELECTED?
FINE 204 IR rks, DONGT O ASK FOR DEBOUNCE
brc BTSN ST sCLEAR LOW LEWEL BIT TN MOD REG,
My altii) ) ;OET MOD REGISTER CONTENTY
BT 219, HAD s 1 LOW LEVEL BIT LN MUD QU EARED
Ot I% bt HT s O IR BRANCH Ty SFL I8 SET
Bit vl R tHRANCH TFH By
PHESOYT 1901 ,F1901 EERG {FRROR HANDLER
TRAP
CWORD
L WURD
L WORD
TIRRIRS :
TR
OHMANID MMESZS ANSL,C, -1 13,80 (ALK FOR DEBOUNCE PERLICO ’
W
t‘j"‘
LWORD

SEQ 0214



HARDW IRE

TEST

Wahias
8190
H59Y
K Avden
HEG)
8313
HL
a0
a0y
Ha0
RA03

K4 O
HAOH
Hdon
R4
HAOH
H4 049
Hd ;O
H411

Ra 1.

Al e

Ha 14

149

TEaTY

DIGTTAL

(RN "(\ *d
Of)'\ .1'1'
Oa 200
060 0a0
SLITRPAR: I
U*u"\_‘;h
U AN
O ha
Q6000
Oh 0 6d
ST
Qb A0
k‘h_‘.‘)\’fr
On 810
Je, 314
Q2300
O 320
Vo380
Uh;)S.S."
02324
0634
240
WCRETR
Oh.‘ﬂtlo
061?3“)4
()'—‘l.\s’.)L‘
060800
06474
Qe 2278
{)“1,_’ I i"\
O 0300
SRR
()n.?&%oa
D61 8Gn
Or, 400,
V624170
Cela 14
04’414
de it lo
Uh 1400
(RTIYRF: JRT ]
0823 10
O, 04 4
e,°8 %4
0¢,,'44(
U340
O 2a40
04 344

OF 446k

(SLIPE AN

DRt

O 0]
'

. .
i, '

063020

MASIRY MY

INPUT

(RIS IR0 N
o6n3pan
EEER
Q00301
QUOL0 Y

S S
() {k\ M & M
AOL00 4
(\d‘-\-v Ea
11 7%7
L.‘,“ I' ." i
g T
Q0143
Qli*s;
O 8

1044 7
QU5
(SIaRIaT B Y
AREEY: T
Qoua >
oL/t
(SINE AR
QL7737
(SR PAFE
ou4 T e
Qo100

Tuddas !
QO
Qe 27000
on /.04

10440,
01770,

01“1;%4'1
U104
ol /4
o1, Car,
(SR ERL TSI
104414
STIN T
OQo

1uaa 5
QOO O

Qud0u!

—~
ro* e

o
) T

— b - 2

* OO

TEST

0=.244¢6
00000

Qo0nYY
1.)140
GUdoed
01.0144

(e,,2a4¢,
0021C0

QO0Y O
C115Q4:
Lo1300
RISIRR NS
012146

121266

RIS 1 J J
QOOOO3A

QQ00N1L0

..Jnﬂb—lir—‘i-'

J6 00!

SPECIFICALLY

11404
(‘f\‘dﬂf\

1,140
ocndaad 208
06446

Qs

00406,

HE 1h. 0

A LI P |

SELECTABLE

BH1w-
HiT
HNE
BHIC
: Movh
CHPH
CAaLe,
HE
MOV
Bis
ERRSOET

Hik
1212450 30%: Blh
CALL
tivad e d My
00404 Bl
CAlL L
HNE
ERRSUFT
49 Cror Qe
Moy
PRINTH
bike
FXQilye B AL
ANST Wi
,N 1\Il
STV S 511 B [ U SRY O
HUEII BB VIO ,AaCIJ
1o b v a1
PSS ST STon
120 MME<gl: H&Cl

ANST, aMOD
01, ANS]Y
CO3

4o, aMID
WMOD, BAD
Hab, Alsl
INSERT

404

ANG L, GOOD
&£0100,0000
1907, 11902, EER]

O0W Lbvee INPUY VA

. WORD
. WORD
. WORD
LWORD

.WORD

100014
1 OET RESPONSE TIME IN MOD REG.
;1S ONLY RTO USED ?
:BRANCH IF NO
;1P YRS, CLEAR RTL BT
;GET MOD REGISTER COMTENTS
;O BOUNCE CORRLCT LOADLD
; GKTP BRANCH It SH 1 IS
{BRANCH F k5
(SET UP DATA FOR ERROR HANDLER

HET

ERROR HANDLER

T$CODE
MMES
1
T$1.0LIM
T$HILIM

SEQ 0215

{BP)

TRAP CSERSOFT
CWURD 190,
L WOR[D E. 19902
L WORD EER1
404 {SICTE THE NEXT COMMAND L INE
210, aMiN tab T L 0w LEVEL
WIoHM JWALT N My,
a0 |, Bal) pGET MOD REGISTER COMNIENTS
010, BAD ;TG LOW LEVEL SELECTED
INSERT OICTE HRANCH i 'SFI Iy SET
aus tBRANCH T+ rb.
1903, E1903%  EERD s ERROR HANDULER
TRAP CYCROOFT
L WORD 1aQks
LwlIR) [ SEETOA
L WORD FERY
[]
TRAP gcscL.pPl
Wl TR it T INP T CAL
SEORMAYT R VR (PRINT INPUT VALUE BRIN, « OCTAL
Moy B, O
MOy R, (ae?
My @t ORMAT,
Mo a8, Ly
MY SR
TRaP C4ENTH
A0 81O, 9P
G solt INTO T PRINTOUT LOOP
Tt EXTT TESY
T4 - TR
L WUORD L lowha
LY
s cwAD [T INECT LT SRECTEICAL Ly SELECTARDE (el
TUW LEVED BIT TN MUD R GIsIER OF DTGP IREPOT St D R s Tt Wik
COERBOUNCE BT I B REGDTER COHA D NOT B vy
AW e BT OIN MOD REGLaTLR QF DluLIAL NPT Couiaad NOT BE ob7



HARDWARE TP AT Moo 26 00T AR 15020 PAGE B D

SEQ Oelh
TEST 14 DIGITAL INPOT TEST SPECIFICA Ly SETECTARLE

Hi e 0n 3040 1.0 110 111 MMEa CASCTIL ZWHICH DEROUNCE 2ERIND DO 1ow) WANT TO WUNE 2 /a1l <15
HaY On21)0 1o 11y 1.°4 JASCTS ZENTER 1 FOR OSOQUS, 2 FOR SMS, 3 FDR O10OMS, /
89,08 0ult 't 0ah 116 045 FURMAT: . ANCTZ wN#AREZAD INPUT VALUE < #B816%A (OCTAL = #06%A )}/
I THIRRY LTaT BEx
Ha 50 dVEN
BAIL Ondone ENOT1ST
Vi A0

e 1.10054 ;
063252 104401 TRAP CSETSTY



HARDW.ARE

TESY o

H4 5%
VRN
Hl 3%
54 Ay
#4127
Q34
ey Y
Bl
Aa
Hd44,0
&4 2
s34
Ja s % LN
Rl
dda
Haas
H3dw
HadbHO
84451

85450
Ha't X
5454
H4a%%
Ha56

84,7

H4at4H
HA5Y
HB4n0
Hade ]
Hae,,!
Hde t
8464

TE T

DIGITA

e 805
Ob.ﬂﬁf)“
063254
003200
06306,
083."'\4
Ob 3;3*’?'.)
06 335“
QR52T0
V42720
O30
On3274
O, 8 TF,
Uh 2300
Oe. 330,
Qe 3504
065106
06535810
O 3112
0‘)5 {1.()
VDui50
LN S )
O+ 2320
Uh 33380
Or 3440
O h 440
On 5840
unhi3344
O+ 3346
Oh 3350
Of 558
Qe 1149
Q% "1 Ear,
i L 4,0
LI
(ST
T AT
T TRARNTYe!

v A

MACRE MO0

OUTPUT TEST

Qo4 '’
01008,
Ondldn
13000

1¢3a4 48
001,20

134443
ooR40n
O T LA
Qoug s
0h4 104
1500787
QOO0
Q00003

SNV
o141
\)(")n"zﬁl‘
Qul4a4h
o003
001444

10444 1¢%
00040
0n%740
(R10I0I0 R P
OLa LA
1770007
VTN
V72777

Toadda?
[DISINT:TRL
L3742

Jo OCT RE 100
SPECIFLCALL »

BT

PAGE

HH

SELECTABLE

TEST 20: DIGITAL

1< 1

QUTPUT TEST

SPECIHICALLY SELECTABLE

H CAEAARAE AL L hd e bbbttt dddddidddtdbbhddddddbddbbbbddibsdddsbdbibbibstrrdhsh

*
3
»
[
L]
L}
*
L]
3
*
[]
L)
[
»
*

TEST 20

THE USER IS FIRST ASKED TO SELECT A PATTERN TrPE -
OR A PATTERN PAIR,
ASKED TO ENTER THE DATA PAIR,

SLTDING ZEROS,
INTERVAL
PATTERN CHANGE. .
LINES OF THE
AL TER 1T OADENG

SAME . THLS
CHE CICTNG

IS

TO ABORT [HE

THE
£ RROR REPURTED [V
THE
T VISUAL,

TE&ST,

DICGITAL QUTPUT TEST

ouTRUT,
THE,

"CNT(

SPECTFICALLY SELECTABLE

IN THE LLAST CASE, HE

THE PROGRAM THEN REQUESTYS
IN MItl ISECONDS (DEFAULT 19 ZERO)Y TO WATT BETWEEN BACH
THE SELECTED PATTERN IS THEN QUTPUT TO THE tSER
HMODUL E.,

HEAD DATA ARt
ALL OT

Cr MUST BF TaPtis,

IS

NOT THE

HER

SLIDING ONES,
Al 50
A TIRE

THE DATA REGISTER TG READ BACIC AND AN
| JADED CATA AND THE
ONLY FRROR REPORT IN THE TEST,

;#0“-‘#‘00t0t‘#‘t‘t‘.‘t“lb#“##‘ittit##tt“#i"#itO-i-#t‘htﬁitll‘&#‘ilttt Shhkad

011714

ITRAZ20:
Q00005 Ond ik
000001 068" 54
000002 063736

10%:

BGNTGT
T30,
Call SELECT (CALL SELECT ROUTINE
L WORD 1000 2 sLIVE TEST PARAME TER (SPFC/DTIY
THDO :GTVE TEST HEADLR
HCC ITHANO sIF CARRKY IS SET EXIT TEST
EXTT Tar fEXLIT TEST
TRAP CSESTT
LD L LOun
GMANID MMESZ71,ANS2, U, 1,1,3,188 ;GET MANUAL PARAME TER
TAAP C$GMAN
R 10000
CWORD ANY)?
LWORD T34CODE
L WUORD MME S L
.WORD l
,WORD T4 OL I
L WORD TSHIL LM
1Q000 %
CHp ¢4, AN, s015 [T A PATTIERN PALR?
BE 108 tHRANCH 1F bY
CHP 1 ANSS TS IT SUIDING OUNE G2
Kt JOS s IF vES, BRANCH
e ld @0, ANY IS TT SLIDING JEROS?
HE U vy (HRANCH TF ot
GMANID  MMES20 0 F 1RPA, O, 1,0,1777722,7FS  OFT FIRST PATTERN
TRAP Csariy
BR livots
LWORN FIRA
CWURU LR TRV &
WD MME S T
LR L
WUORD T, W i
LWUORD TeHIL M
MERIN IS B AR 3
GAANID MMES/3,SECRA,Q, 1.,0,1.007070,%t % 6T SECUND PATTERN \
TR U5 MmN
(S RS IR IS )
CWORD “FCP

HEQ Ozl



—

HARDWARE  TE ST HACRe ML 26 OCT 83 150 PAGE 88

IS

BEQ
TEST 207 DIGITAL OUTPUT TEST - SPECIFICALLY SELECTABLE

QLERLIO DOLOAY JWORD T$CODE
OR337Y Ond 44 .WORD MMES 73
Qenddre 727y .WORD 1
0633, 00000 LWORD T41.001.IH
O/ 3100 Far .WORD T$HILIM
Oh.’-*h‘}.“ 1.000;_’5 .

K366 06340 GMANID MMEST74,TIMIN,D,-1,1,5000,YEY tGET TIME INTERVAL LN MS
06340 10444% TRAP CsGMAN
Oh 3404  JQVADK B8R 1000358
Ontd0n OnF 44 LWORD TIMIN
Q3410 00OuhHY LWORD T$CODE
Jolidl. (od.2H4 .WORD MMES 74
Uniala 1S . WORD -1
Ondle ogoodt CWORD TslL.OLLIM
Ve ka0 005000 JWORD TSHILIM
On 00 1000484

R367 O 3400 PRINTB #WMES? 1PRINT MESSAGES
URaTd0) 010740 Qnddn] MOV SWMES?2, - (SP)
Oeid40G 01074y Q00001 MOV #1, (SP)
On3330 010600 MOV SPLRO
0~2354 104414 TRAP Ce¢PNTR
04388 Onliues 000004 ADD a4, GP

A4nR Jnid4d G00464 BR B0 TP SLIDING ONES » ZEROS

Hae %344 0127040 000QN01L 20%: MOV a1 ,R4 (MAGE FOR SLTDING ONES

A4 00 On3abha 00040 AR 40% s BRANCH TUO SEND ROUTINE

Ha L 063452 012704 L7716 0% MUY 217777/ ,R4 sMASK FOR SLIDING ZEROS

H-l ‘.'

B 1SEND ROUTINE FUR 5L IDING ONES AND JEROS

Ml g

8A7TH (A Rahe 40% : GMANID MMES?74, TIMIN,D, -1,1,5%000,7ES {GET TIME INTERVAL. IN M5
v T4 10444178 TRAP CsGMAN
unlfdnd 000406 BR 10004
O34 065734 .WCRD TIMIN
O 34360 Q0095 . WORD T$CODE
Ok g -, 447254 L WORD MMES /74
Gela0Q 17727277 JWORD -1
e t4 ) 090001 L WURD T$LOLIM
Juta/q4 QO%HUQ0 LWORD T$HILIM
Ontd /e 10004 $;

Ha ' un a7 PRINTH oWMESL {PRINT WORKING ME 5 AGE
e ia ey Q10746 06450 MOV SWMESL, s
063500 0Ll l4» 000001 MOV 41, USF)
¢, {“\.)’J 010')00 MU‘VI L . RO
Q1510 104414 TRAP CsPNIB
0634510 062 T0R Q0O0OCLA ADD aq P

Ad00 Unthls 013 Y 065744 S04 . MUYy, TIMIN,R® (LOAD TIME INTFRVAL COUNTER

4 'HOn 5900 HUNGEG
Ont4Ho0 104404 TRAP CsBSED

Ba s Onihod 0lod 77 1.20150 MUY Ha, whind PO DATA TO QUITELRT

HAa40 O0+-3530 005303 (10 E 3 DE L R3 ;0FC TIME INTERVAL CON,

AdHl Okt QUalAsr 0lln14a ] PC, W hae s WATT Lo uy

HAH0 e ANt OudrEs D194 ke P, wWTHoo SWALT 00

MRt o gntha unh o Tyl A ;I THE TIME OVER?

Ha4d 058044 00127 FiNt LK s [F NGO, HRANCH

HARY 06 1hae 0oL Y L0t 004064 My JOAT HAD SREBD THE DATS Kb, HAO

Aaes LRSI GO0 T 04 G de O ST (CMPREAD - LOADED DATA

24487 Q3560 QUAVE) wlvlde CALL INGERT {OCLE BRANCH LF tub 1 13 oET



HARDW AR

TES! OO

2488
B4 139
8490

8491

H“ qf.]
2433
8494

Ba4
1490
3497
B498
Ha49y
3500
8501

2502
8503
8504
8505
84506
asg?
8508
as09
8510
#5701
2512
Hf)l 5

8514

2515
25165
H51/7
H5 18
H519
HS20
B521

B0
HO03
Hrh),d
HE 0
Ah0n
FEATIE
AR

".Jl‘”n,

8236

AT

DIGITAL ouTPUT TEST

03564
0615066
Onl3bh72
Uty 5‘) 1';.‘
Ooinh /4
Qhih'n
063600
O6led"
06560,
Qn 3600
063604
Q6 2508
OhiInio
063610
ObibHle

Onihld
OoLlbse
063626
06366
063630
063630
063636
063640
063644
C63650
063652
063654
Ob3eEn
Ohibb6
Q68672
Onuldh’4
ORn3700
063700
3702
0K 704
Oh 3706
Oe3710
063t o
0A%714
On3716
Oh} 1’(’4
0UhTT30
QK173
065732
OH37%4
O 5735k
063740
unilap
065744

06274k
64074
Und lud
Qeu 130

MACRY M1 00

001400
010437

10445,
Q03721
O0e4C34
007342

1044C%
COn104
005504

1644,
000741

0137277
013704

10447
005002
013703
005303
00473/
Q04737
005703
Qo137
ov/7%/
023704
o043y’
001406
010437

1044%/
Q03720
0640334
OO /34
Qo5 /an
¢01340
00520
0137277
013704
000740

1044 52
Q00542
000Vl
000000
1 F’J‘f’ " i’

00 1ad0

04y
104
107,
(8194

00406

063740
0635740

063744

011514
011514

120002
004achH4a
017146

004062

unil4p
063742

1 14
O
1001
1,

Gao

J6 OCT 88 1500

120060

004064

117756

(i#,
1.4
1.4
106

0%

PAGE 88 0
- SPECIFICALLY SELECTARLE

BrQ
MOy
ERRSQOF T

ENDSEG

RiX
ARC
BRt Al

Bk

0%
Ra , G000
2001 ,E2001,EER]

Ra
R4

5038

1SEND ROUITINE FOR PATTERN PALR

80¢:

YO $ .
10054

1108

EXQV20:

AN

FIRPA;
Lt CR AL
TIMIN:

TSHD Oy

Lo d
HMMELTYL:

MOV
MOV
BREAK

CLR
MOV
Dt C
\JL;R
JuR
o1
HNE
MOV
(Bl
Call
BEQ
MOy
ERRSUOFT

a7
BNt
INC
Mily
MOV
BR
EXTT

CWORD
CWORD
. WORI(D
CWORD
CNLIOT
CASCT l
AGCTS
JAGSCTT
JALCTY

} IRPA, QDAT
FIRPA,RA

R
TIMIN,R?
R
PC,WIH00
PC WIH0O
RA

100
ADAT,BAD
BAD,R4
INSERT
110%

R4, 00D
2002,£2001,EER]L

R"n
HO$
H.

SECRA, WUAT
CECPALRA
G0 s

TG

1

0

17000

1000

BE X
/RS MAN TG TAL

JENTER PATTERY

/% FUR SLIDING UNES,

JUTPUT
ZOATA REGISTER INCURRECT

TEaT

tHRANCH F FQUA
(OET UP OATA FOR ERRMES,
JERRUR HANDLER

TRAP
LWORD
LWORD
JHORD
1000545

TRAP

(NEAT DATA

JANDD CARRY [F GFT

t OFERATER INTERR, ENB,
TRAP

1650 INTO GUTPUT LOOP

+FIRGT PATTERN TO QUTIPUT

C$ERLOHT
<001
E2001L
EER1

CSESEG

C$BRK

; THIS [5 FOR ERR HANDLER

;OPERATOR INTRR., ENB,
TRAP

tF1LAG FOR PATTERN CHOICE

($BRK

;LOAD TIME INTERVAL CUUNTER

;DEC TIME INTERVAL CON.
SWALT 500 US
(WATT S00 US
;TS THE TIME
JTF YES, SEND
:READ THE DATA REG.
[ CMP READ
{SKIP BRANCH TF

ovenr?

LOADED DATA
CSFET Ty OSET
s HRANCH TF EQUAL
(b T UP DATA FOR ERRMES.
: ERROR HANDLER
TIRAP
LWORD
. WORD
.WORD
(15 R CLEARED?
JORANCH T R = b
: INCREMENT R
SECUND PATTERN
RS
;L0 INTO QUTPUT LOQP
JEXLIT TEST

T oare,

TRAP
. WORD

1o TURE
F TURE,
i W TORE

FUR FIRST PATTERN
FOR SECOND PATTERN
FOR TIMU INTERVAL

SPECTE ICALL Y
NETER READ HACICS

(3

SELECTABLE | wN-

1

FOR CERUS, 3 FUR PATTERN PALR

IS FOR ERR HANDLER

SECOND PAT,
BACK

CstRYOFT
SO0
ool
EER1

s Lt
L100%LS

56Q 0219



HAR U w-RE
TEST [0;

B Al
o530
8nizr
8544
BaEY
MY 4n
|'<(‘ ) 'K !
#5348

TESTY

DIGITAL

064214
Ond 254
064 054
k4 L4,
064421

QL0 > AN
Ondd i
B TY ¥ I

MACRO M1.000
QUTPUT TES

106
10%
10%
049
044

104401

S6 00T 8%

T

111
105
11?_1
101
101

15:20  PAGLE

SPECIFICALLY SELECTABRLE

o0
103
174
1 «‘.’ l"
127

MMES 7D
MMEL 7S,
MMEG 74
WHE .
WHESZ:

JASCTZ
JRECTZ
ASCTYZ
ASCTY
JAGCTL
LINT

JEVEN

ENDTST

-3

N1

ZETIRST PATTERN 7/

/SECOND PATTERN 7/

ZENTER TIME INTERVAL (MS) BETWEEN EACH PATTERN CHANGE /
/HAWORICTING, QUTPUT DATA ARE SLINDING PATTES * %/

s SAWORIKING, OUTPUT DATA ARE PATTERN PAIRS

BE.X

L 10055:
TRAP CSETST

SEQ 0220



HARDWARE  TE ST

st ol

q840
B4ha ]
]G40
Bha2
2544
BHhat
dhules
a4
qha%
Hhaa
T
83551
8!:‘(""
ans 1
Ahha
HLHE
K556
RO5*
H5454
B559

8560
%61
8563
4564

8565

3566

Kb,/
RAfael
H5H69

LYy

ANALQGUE  INPUT (DYNAMIC PQUTINE)

064500
064400
064500
064504
064506
064510
064512
6451
0H4a514
Ohd5h1e
064516
Q064420
064N
0na524
064576
DA4530
064530
Cod4534
(e L2 RT3
Ch4h 5o
064536
0o64%40
064542
064544
044546
064550
Ohahh
0H4554
O0h455¢6
Dea4hh%e
o444
LT TN
O'Jd‘)‘:‘)
L MY
Os45, ',
On86,00
ke

G6e4606

MACRKL MI200

004727
010004
067840
103000

104413
004166

104443
000406
066330
00005¢
067434
072400
Q00000
000177

104443%
00040
o663l
000052
06745,
Q77400
Q00000
000177

0s%7%7
00,011

Ql.' 744
01.’ {de,
OLos00
10441/
O, 0 AT

Q007413

011714

O6ehiT

0’1 "l' '.1
000001

cQGLo4a

J60CT-8% 15:20

066330

ABTT

PAGE 89

TEST

R

SPECIFICALLY SEIEC
ANALOGUE INPUT (DYNAMIC RUOUTINE)

"I

SPECTF ICALL Y SELECTA

BLE

;00%00000‘0000OO.“‘O“““““Ot‘ttt#t“t““i‘tt###“#‘tt#&li‘i‘#i#i‘it‘lﬁ

TEST 21

THE USER IS ASKED WHICH CHANNELS ARE
WHICH TRIGGER {( INTERNAL OR EXTERNAL )

ANALOGUE INPUT (DYNAMIC ROUTINE )}

SELECTARLE,

ARE

SPECIFICALL ¢

TO Bt READ, WHICH GAIN AND

1O HE USED . AP TER THIS

Ht. IS TOLD WHICH RANGE (UNI OR BTIPOL.AR) THE MODWE TS SWITCHED

1O,

CONVERSIONS ARE THEN MADE TWICE ON LACH GSELECTHD CHANNEL |

VALUES READ ARt

PRINTOUT CAN BE DISABLED USING

Test,

PRINTED OUT AS A DUMP AFTER All
DUMPED VAL'ES ARE

OCTAL.

“CNTH

¢ HuST RBE

THE SUPERVISOR FLAL

[HE

CONVERSTIONS, THE

"INHIBIT

ThPED,

,
]
R LT T Y T T Yy T Ty N Y NNy

ITRCZ21:

Tol::

;jCALL SELECT ROUTINE
1Glve TEST PARAMETER (SPEC/DID

sOlve TE
i 1} CARR

“T HEADER

v I% SET, EXLIT TEGT

SEXTT TEGT

MES211,ANSILL,D, 77400,0,127, ,YES

Mt oL ANSLS, D, 17400,0, 127, ,1ES

ANSC L ANS LY

FRRDOR REPORTY ",
T ABURT THE
BONTST

CALL SELECT
. WORDN 10004
THHD' L

HCC TTHC21
EXIT TST
GMANID

GMANID

i M

Fhiot 104
PRINTH OPME 2L
312 1TRCOL

TRAP
. WORD
tGET 15T CHANNEL T0O BE
TRAP
HR
L WORD
.WURD
WORD
. WORD
. WURD
. WORD
1000V
1GF T LAST CHANNEL TU BE
TRAP
HR
L WORD
L WURD
VWURD
CWORD
LWORD
CWORD
10001 8

sl P AST CHR, GREATEHR TH

tARANCH T+ vt S

tPRIND QPERATOR HLST AL
My
M,
MUy
THAR
SO0

s AND BRANCH BACK

CiexI!
L 100%h%
TESTED
CSLMAN
100008
ANSLL
T3CO0t
MESGoLL
Trao
TS I
TSHIL T™

TewTED
CSLMAN
100018
ANS' LS
TsCoot
Hk«_“.\l.\
AT TRTR
T M 1M
TEHTE IM

AN 1T

YS!
AL, b
S RO
CaeM Ty
RRgR

L]
.
1

-

SEQ Qell

(SR



HARDWARL

TEST M

85N

A
o\"‘_\ |‘3
8574

HH5
#4976

8574
4479
H5HKO
34541
A58p

HHH 4
H5RK4
HHR%
BS986h
K547
H51A
HYH84
H5')
M4
HY0
H593

AN

(9
29

HACHD ML

Se 00

HE 1hy o

ANAL OGUE INPUT  (DYNAMLC RUUTINE)

Tty
Qed el
Ohdel 104442
Onanls Q00406
O6dbld  QOueh 234
064616 G000
Jhde 0 067467
Obded 000016k
Q6464 000000
064676 Q0007
0(14630
Q64630 03>/ N7
Obdnl6 001011
Q64640
Jodndd 010746
0ndndad 010746
Ohdeh0 010600
Oednsh 104417
Q64654 062706
O64660 000410
Ohde6?
Obdbt. 012 46
O6bd6be 012744
Q6467 010600
064674 10441
064676 06TLH
a4 7¢0
064702 1044478
064704 000404
064706 0K633Z6
On4710 000130
06412 067550
Ooka’1a 17277717
06471s
O64/16 Qa2 !17?
obar24 QSX77)
OR4T732 005001
Ond 34 013704
004740
064’40 104404
064742 005717
064746 04217177
0nd7%4 (050477
Q6ha760 017737
Ohdlee 0327351
OK4T 74 o0ary?
O65000 001014
065002 012737
065010 0%0448/¢
Onho14 0938727
OehH000
OR50 1044% !
O‘J‘)O(.‘Q OUQU‘.'\
085004 070074
QL5030 007474
06508
oatai 104406
0eLG3a Q3277

000020

067747
000001

000004

Q7000
000001

000004

000016
066334

066330

116734
177400
116724
116720
100000
01,146

100000

OCA0H
066334

GuueQU

117042

11600
116752

116730

004064
004064

OG406,°

004067

1 1‘3!341'

10¢:

208

304%:

INTH:

10%;

PALGE a9 1
SPECIF 1CALL ¥
(GMANTD

B11
BNt
PRINTF

BR
PRINTF

GMANIL

BIC
Bl
CIH
MOy
BUGNSED

757
BIC
H1Yy
MLy
Bit
CALL
HNE
MOV
“ I Y
Bl
FRRSOFT

Clel GOP
Bl

L

SELEC

MES213,ANS213,0,16,0,7,7EY

400, aMob
SO
tPMESL 3

104
aPMEZ LA

MESS14,ANS214, 1, TES

ele, A
ANG LR, aCHA
Rl
ANS11,R4

2ONT

&1 772400, aCHA
ka4 ,CHA
2CHA L HAD
4100000, HAD
INGERT

RIVE!

4100000, 600D
M4, Gao
ANYS L S, 6000
J101,E2101,HE RA

200, alyA

1ASK FOR GAIN

TRAP
BR

. WORD
. HORD
.WCRD
. WORD
WORD
. WORD

10C0O 8
s IS BIPOLAR MODE SETECTED 2
; BRANCH IF v
t PRINT UNIPULAR MESSAGES
MOy
MOy
MOV
TRAP
ADD

Cs$LMAN
1000, %
ANG LS
T4CODE
MES21L3
1¢
TH.00 ITM
TSHIL IM

SPMELS, -(SP)
@1, (5P}

5P, RO

CSPNIH

04, 4P

s AND SICTP RTPOL AR ME S SAGES

sPRINT BIPOLAR MESSALLS
MOV APME 1A, - (SP)
MOV @1, [(WP)
MOy SPLRO
TRAR CIPNTH
ADD ¢4, 5P

PASIC FOR TRTGGER
TRAP CsGHMAN
BR 1000338
. WORD ANG LA
. WORD T$CODE
.WORD ME 514
JHUORD -1

100034

sCLERAR GAIN BITYS IN CHA

:LOAD GAIN INTO CSA

sPOINT TARLE POTINT TO FIRSY ADDRESS

sLGET FIRST CHANNE1
TRAP CsBSEL

sREAD DAT TO ClLEAK DUNE.ERR TN CSA

(CLEAR HIGH BT OF CuA

;LOAD CHANNEL INTO CuA

tob T CSA CONTENES

s Iy T LOADED CHANNEL AVATL ABLE

PHIE BHANCH Iv s 1w SE T

s BRANCH IF b

sSET LR DATA FOR FRRUR MESSAGEY

15T CHANNE L NUMBER

;ll] ll?\[n‘u

t FRROR HANDL ER
THAP Csti vt
L WORD St
CNORD Eorad
CWORE bR
YL Sl Pl

$1s INTEREACE READY P OR O CONVERLLON



HARDWAR!

TEST O

Bhie
uha o
84598

RH3I9

He )
Hodl
Se0
B X
An0d
dnh
Heodn
Hia) .'
R’
#4609

8610

Bi 1!
B

NI
e, 14
Ba1Y
8616

Bnl/
He, 18
Hi 19
He 'O
Byl
Mg,

el

l\f)‘?_‘

Hf)(‘,a

Hu 0t
Hey 6
He 0!
My, R
e vy
8630

TEATY O MACRY MLOOO 206 OCT A% 1500
ANALOGUE INPUT (DYNAMIC ROUTINE )
OaS04) 00473 012146
065046 Q01404
O6HO%0
QoHU50 1044857
U6H0%  V0d06E
O6505%d 070164
065056 007724
065060 3048
065060 104406
Q65060 QO5 TR ; 0663354
0650nt Q011N
O6S070 QOSCOR
OeHA'Y O85! G000l 11 ee0d
0'_1(\100 05;‘ PP 0001"00 1 le?b 405 H
065104 001010
065110 005302
Cobhil oval3 012146
Oe'%lle Q01370
0(1‘-1(‘0
0n5100  1044n7
oehl>> 004067
cnhll2a  QI00hY
Qubile Q07724
065130 50%:
0% A0
Orhl170 104400
06513 017761 116944 066340
05140 062701 000002
Oanida QR M) Q0000 116532
O6H152 00474 012146
%194 001404
Onn160
On5160 104457
JObbHle 004070
LnSl64 070346
otHles Q07704
Ceobl170 0050038 60%$;
OH4h1 70 0501717 Q00VLL 114504
GES200 087707 Q00200 116476 704
CHH206 001010
065110 0053073
OAH212 0437 012146
05216 001370
Q6500
064,220 10445/
065222 004071
0*)5."“4 0 ’Ol)t),‘l
U*V\t‘(‘()b OO ’ ](,4
OESH2E0 0L 7 e 116446 04340 HOS:
OGS 080701 Q00000
UhS242 032/ Q00200 1164144
OS50 Qo4alsr  Qglelase
65583 001404
U‘J[’s'".t)“)
O6LoNE 1044y
LI T O R TS I T I
OLSEe Q7046

ALY
SPECIFICALLY

ga

catt
By
ERRSOF T

CKLOOR

141

BHt

CiR

Bl

BIT

HNE

DLc
CALL
Bt
ERRSOFT

ENECSEG

MOV

ADD

BT
CALL
BEQ
ERRSOFY

CiR
BIY
BIT
BNE
DEC
CALL
HNE
ERRSUF T

My

ADD

Bl
Call
bt
ERRGOFT

D!
SELEC

INSERT
204
2102,E2102,EERG

ANS 14

EXTRM

RE

o1,afuA
2.00,8C3A

504

R

INSERT

A0t

2103 ,E2103,EERG

MOAT ,DMPTARCRY)
@2 ,R1

0.°00,aCH5A
INGERT

603

2104 ,E2104 ,EERG

HA

ol,adCnai

G200, aCHA

HOY

R

INSERT

08

S1OH, b2l EERL

AOAT L DMPTABLRYL)
n0 LR

8000, dCHN
INGWERT

9o

Sl06, 2104 0L R

PI BRANCH TF BT I SET
;BRANCH 1 DONE 1S CLEARED
1 ERROR HANDLER

TRAP C4FRGOFT
AORD J10:
WORD L2102
. WORD FERD
TRAP CsCLP1
;19 EATERNAL TRIGGER LSED?
yBRANCH IF rEs TO EXTERNAL PART

(LOAD DONE TIMEOUT COUNTER

PSTART THE FIRST CONVERSIUN
yCONVERSTION DONE (DONE SFT )

yBRANCH [+ rb %

;DECREMENT READY WAIT COUNTER

1SKIP BRANCH TF ' SFD TG GET

;HRANCH TIF TIMEQUY COUNTER TS NOT ZERO
; ERROR HANDLER

TRAP CSERSOFT

. WORD J103

. WORD £o108

. WORD EERG
10004 ;

TRAP CSELED

sHEAD DATA REGLGSTER AND SAVE TI7
t INCREMENT DIMP TABLE ADORE 55
tDONE CLEARED AFTER READ DAT REG, 2

JOKTIP BRANCH TP "SFIC IS SEY
tHRANCH [+ by
LERROR HANDLER
TRAP CSERSOMY
.WORD J104
.WORD E. 1049
.WURD EERG
sLOAD DONE TIMEQUT COUNTER
pTART SECOND CONVERSTON
;CONVERSIUN DONE (DONE SET )
LHRANCH TF YES
(DECREMENT DONE TIMe 0T COUNTER
(S IP BRANCH TF ' SFL T+ wk!
(BRANCH 1F TIMEOUY COUNTER T9% NOT JERD
sERROR HANDLER
TRAP CsER 0 T
L WORD J1ON
, WORD Folas
L WORD t bk RL
(READ DATA REGISTER AND sAvE LT
P INCREMcNT Dimip TARLY ADDORE
sOONE CLEARED AFTER RLAD DAT REL. !
cal [P BRANCH IV gk Y IS SEY
tBHANCH [F b s
TERROR HANDLER
THAR R ¥ ST B
CURD st
L WORD [ SR

SEQ Ozed



HARDWARE

TEST 21

RITEA
Jolp
de 33
B34
RlR
Andn
863"

Hn3s
An iy
Aedy
Hedt
Bed
8643

8544
8545
K46
Sbd !
8648
8649
Bn5HQ
BiH1
S TINE
8653

TESTe

ANAL OGUE TNPOIT

0052604
065206
oeho e
On4h 74
Q65300
Q65304
GHSE10
Op4hayy
OeH3 )
Oeh314
06531n
QEHEO
Oenh B0

065326

065350
OeS330
065334
065340
065342
005 3db
O6nhISD
065354
0653150
O{JE) Sba‘
065364
On5366
OHN T hE6
0653710
u6H 874
065300
o65404
0654046
065410
05414
OhN4 16
Ot‘t)q L.,i.'
0654.24
065426
065430
On54 %4
965436
DuLH440
04,5444
LHS4A%0
06,5485,
OF54%6

H \Jh‘:ﬂh.‘

BT T
ST YD
ST IR
urtsa e

HACRY

00/ 124
020437
00.2017
06,2704
022701
qoaT7y?
001006

104457
VOO X
QOARS
Qo704
QOVLIA/
000137

104421
03200
001402
000137
162701
010102
00%001
013704
00M304
005003

010446
0lelae
012746
012746
010600
104417
Q67106
0052038
Qa2703%
00100
005204
Q05003
062101
0.20201
00,153
ooarsy/
005/%}
QO100.!
QOO 87
Qo0 %7

Ol /A
O1. 744,
(1% /4ae.,
012746

M1200

Qa3 8y
Q0040

0Q1oo0e
012146

Cnahile
064740

010000
0647 30
00000

066330

0665340
06 /n6h
0000038

000010
000002

Qoooue

Cl1ih4,
066 R in

O6d 75,
06HH52

WISRT: I}
) WA
(H_‘. LN ‘I Vi

0000Uu3

Je Q0!

(DYNAMIC RUOUTINL)

83 1hi 2!

0%

100%:

s THE NEXT CODE wWltt. DUMP THE CONVERSION

DMPR ¢

10%;

20%:

04,

A04 .
; THL

ExTRL

PAGE

CHP

BGE

MDD

CHP
CALL
BNE
ERRSOF T

JHP
JHP

RFL AGS

RIT
tQ
JHP
sug
MOV
CL.R
MOV
SWAR
ClR
PRINTF

INC
CHP
BNE
INC
CLR
ADD
CMP
Bt
Lt
T')f
3101
JMp
JHP

FOLLOWTING oDt

~HTVEC

ne X

SPECIFICALLY SELEC

R4, ANG LR

NHPR

#400,RA

@510, ,R1

INGERT

100¢

2107 ,E2107 ,EERG

ITRC21
10%

RO

218E , RO

104

INTR

0> ,R1

R1,.R>

H1

ANS 1L R4

Ra

RS

#PME21S ,DMPTAH(RL ) R4

2
8. H3
04
[SF:)

R3
G0, Rl
KRR
S0
il b
ANt LA
404
INTH
t YK

I unk D bk e TERNAL

VEC B INTLR, DPRLOY

SEQ 024

.WORD
(HAVE WE READ THE LAST CHANNEL 2

EERG

IF D, BRANCH TO DUMP ROUTINE

$ INCREMENT CHANNEL

;I THE 'OP ADORESS OF TABLE REACHED?

$OICTP HRANCH TR 'SFI- IS SET

(BRANCH 1F ND

1ERRUR HANGLER
TRAP CSERS0FT
. WORD 2107
WORD o100/
. WURD FERG

VAND DU CONVFRGSTON WITH NEXT CHA,
ON THE CONSOLE TERMINAL

iREAD SUPERVISOR FLAGS

TRAP CSRFLLA

1 IBE FLAG SGET?

sHICIP JUMP INSTRUCTION IF NO

(DISABLE DUMP PRINT OuU7

(RESTORE LASGT R1 O INCREMENT

1SAVE QuMP TABLE END ADDRESS

(POINT TO FIRST VALLWLE

tHE T UP RA WITH FIRST CHANNEL NG,

:SWAB HIGH BrYE INTO LOW BrYTE

;CUEAR CHANNEL  MARIKER

jDUMP THE CONVERSION TAHLE
HOvV R4, (5P)
MOy DMPTABCRLY,
MoV SPMECL, (SP)
MOV 2%, (uP)
Mily P L RO
TRAP CSPNITH
neon 010,5P

t INCREMENT CHANNEL MARKER

19 CHANNEL NUMAAER PRINTED YW ICH 7
tBRANCH TF NO

LE YD sS, TRCREMENT CHANNE Y
s CLEAR CHANNEL MARKER
(INCREMENT TAHLE ADDREYLSS
VALL VALUEYS PRINTED
tBRANCH IF NO

NUMUER

tFRINT A JCRLF BETWEEN EVERTT DUMP

s I FXTERNAL TRIGGER USEDR?

HRANCS TF b

tHEPEAT INTERNAL TE ST

sREBEAT PxTERNAL TEX

TRUGOER WAYS REQUVESTEDR

(ot T ARCTUR 1 AND sERVICE ROUTIN
MY o N A
PN SINTHR, nR
iy WEw, R
H\_\\ o ?\ Y EYS I

(5P



HARDWARE

TEST

8671
Bb ";“‘
8o '3

Ho 74

RITIA
Hel'h
snl
Hey "8-
dn 'y
H680
HeHl
BB
H6EHR A
4684
H685
8686
BHET
AKhd3
£6H89

HnGQ

Béal
He 0
Hig &
Hi94
86,95
Bén
LR A
I Tat
BAO9

HO0
H/ 01
¥ Il_‘).l
BIT
H 04
H ot

L
Hlve

BIGV

RO

MACK) M1200

JR-0CT

8% 15:2°

ANALOGUE  TNPUT (DYNAMLIC ROUTINE)D

TS
OnhR0> 104337
065504 062706
065510 01372002
065514 062700
06550
065520 Ql.2/ae
On5hh24 012746
0655320 010046
065532 012746
CubhS2e 104437
065540 062706
QOf H544
aehn44 012/00
Q65550 104441
I S P O b W
OR5560 005037
OnhS6d4 005001
OnShS%66 013704
ObYs /' a2y
05600 050477
065604 053777
0695612 017757
065620 012737
06566 0504137
0656452 053737/
Ot4H640 0023137
Q65646 Q047%/
065652 001404
06H5H654
QahhSa 1048457
OnSe5h Q004074
UHLESD 070821
OaSn6 07474
CH56H6 4
OnSqada 012700
OnSn 70 104441
QsS4 72 052777
ORS00 0OOLGE T
Onsh'04 Q05008
ObS 706 0047587
Oes% /1 001010
(nh 714 00H502
On% 716 00aA7YE?
OeS 05 001y
06574
Q5724 1044%7
O65 /026 004075
0657850 O70h03
oS5 001704
O 734 QULHYS/
GRS 740 0117187
eS80 QL1087
OBH 754 QH04 %7
Rt 260 SR il TN
(RIS WA ST (SR W)
T TS IO N T
066000 001404

QIYO1L1L
i1V
000004

000340
017306

Q00003
Q00010
000340

116104

066330
177536
116100
066334
116066
100000
004062
066334
00400
012146

Qo0C00

0001.0
00A 150

004150

012146

QOalnhY
115740
1ov L0
QOA0K?
Qe 8450
QoA
01/146

004064

116104
116070
004064
00400’

0040k’
004064

116004

Q0404
QUADE,

GO,
004064

EXR:

104

LT3 1

40%;

%04

PAGE 89 4

SPECIFICALLY SELEC

MOV vt C LR

ADD 44 RO

SETVEC R2,#INTSRz,0PR10O7
SETPR1I  #PR1O°

MOy 20AT ,BAD

CLR INTFL

CLR H1

MOV ANS211,R4
RIC 017753%6,8CHA
Bl R4 ,aCsSA

BIisS ANSZ13,3CHA
MOV BCSA,.BAD

POV 2100000,6G00D
BIG Ra,L00D

BIS ANS2 13, 600D
CHP GOOD,BAD
CAlLL INGERT

Bta SO

ERRSDF T 2108,E2108,EERA
SETPRI oPR100

BH1Y 01,00, aCHA
Ct.R INTEHL A

CLR RE

147 INTHL A

BNE. )8

DEC KX

Cagt THSERT

BINE 404

COpanF Y |’1UU.F:‘1OLJ.["[“.RLI

Cl K INTHLUA

MOy aCqun, BAD

My 010U 0, LoeD
HiY Ha, GOOD

HL ANS L5, 000
CHM LOAD L BAD
(el IHGERT

Bty ros

TRAP

ADD

JGET VECTOR 1

(CREATE ERR VECTOR (VECTOR &)
;SET VECTOR 2 AND SERVICt ROUTINE

C4SVEC
#10,5P

MOy #PRIO/, (
MOV S#INTGRZ, -
MOV Re, -(5P)
MOV 8%, - (5P)
TRAP C$_VEC
ADD £#10,5P
tD1SABLE INTERRUPTS
MOV $PRIO ! ,RC
TRAP CS$SPRI
tREAD DAT 1O CLEAR DONE TN CSA

iCLEAR FRR INTERRUPT Hi{ AL
tPOINT TABLE POINT TO FIRST ADDRESS
{GET FIRST CHANNEL

;CLEAR R/W BITS IN CHA

iLOAD CHANNEL INTO C5A

1 LOAD GAIN INTO CSA

tGET CSA CONTENTS

iSET UP DATA FOR ERROR MESHAGES
i SF T CHANNEL NUMBER

tSET GAIN

1 IS CSA CONTENTS CORRECT?

1GKTIP BRANCH TF *SFI* IS SET

tBHANCH 1F Yb

{E RROR HANDLER
TRAP C$tRSOF T
JMORD 0108
JWURD Etoa
LMWORD  FERA

JALLOW INTERRURTS
MOy SPR120, RO
THAP C$SPRL

JHET EET o E1 BITS IN CSA

SCLEAR INTERRUPT F1AG

SCUEAR TIMEOUT COUNTER

(WAL THERE A [LONE INTERRUPT?

(RRANCH TIF 1t S

;DECREMENT TIMEOUT COUN'ER

CGICTP BRANCH IF SF LY 1S ST

JHRANCH IF NOT ZERD

E RRUR HANDLER
TRAR CeERUFT
JWORD o0
JWORD BT
JWURD EERG

PAR INTERRUPT
CHA CONTENT:

{ Fi AL

b7

ET LR DATA FOR ERRUR MESSALE S
t.

f

v
O
)
T CHANNEL NUMRER

4T UGAIN

Voo O CUONTERNT S e b Te R
SOl BRINCH T
BRANCH 1F OUNE

CONVERSD LN

“n't'l !_ k\‘!‘u‘

15 CLE ARED

t
L)
3
3
¥
.
.
1)
]
1
+
L)
[
»
*

SEQ 0Oe¢h

%P3

(SP)



HARDWARE

TEST M1

2708

[s «Ra ¥R e NSNS
Pt et d
[N
NT L

5714
3715
8716
817
3’18

8719
8720
8/.01
8722

BrL!
H73R
4719
HI80
K41
11“ *,a 1

WA

4144

TESTYS

ANALOGUE  INPUY (DYNAMLC ROUTLINE)

On602
Q6600
066004
OH600H
066010
Q66012
Oeel 0
06024
066032
Vo6 040
066044
Q66052
Do 060
066064
0660066
Onb066
06601C
Qo060 /2
0660174
066076
066100
V66106
OR6110
Oh6110
Ot ll2
06h114
O6b1l16
Conle
On6l .24
066130

561380
Ohnlls
066140
06614
On6k 144
066150
O0n6150
0Oanl1 s>
OhP.J l %4
0hi 156

O OHGL160

0h6166
oubl1 70
Q6kl76
UHH 200
066200
0Bhk202
064204
ORk 2206
Oohb 10
066214
Onh 016
Onn 0o
O, 20
Onh 214
Ok, Q00

066250

MACH:Y MO0

104457
Q04076
070521
007474
017761
062701
017737
012737
050437
053737

3787
0043/
001404

104457
0ou4100
070521
007474
Q05737
Q04737
001404

10445/
004101
070650
00?7724
Q05037
0050%7
005003
0057137
0C1010
005303
004737
001371

104457/
004102
0/0603
007724
017761
062701
002701
001004

104457/
004103
Ql043%%
Qo724
0L045%/7
00,03k
OH2 104
Q4L
TONNTAL: WA
NEILY.
Oy 08
0%0a3%?

115604
000002
115654
100120
Q0406
066334
004062
012146

004150
012146

Q04150
Q04152

0041590

012146

115514
00000
01000

06‘] 5 5‘)

000400
177400
1194450
115444
1Ot oo
COAQFk

Q66340

Q04064
004062

0406,
004064

066340

115454

LAV
QP40

o6 00T 83 1520

10%:

90%:

1004

170%;

1804,

1,08

PAGE

SPECIF ICALLY

ERRSOF T

MOV
ADD
MOV
MOV
BTS
BIS
cHMP
CAL.L
BEQ
ERRSOF T

TSY
CALL
BeQ
ERRSOFT

BNt
ERRSCF )

MOV
ADD
CHP
BME
ERRSUF Y

CHp
ot
ADD
HIC
38
My
MOy
HIG

K9 5

(e

SELEC
2110,E2108 ,EER4

@aDAT ,OMPTAB(R1)
#2,R1

ACSA,BAD
#£1001.20,G00D
R4,G60D
ANS213,6G000D
GOOD, 8AD

INGERT

904

2112,E2108 ,EERA

INTHL?

INSERT

100
2l13,62110,EERG

INTFLA

INTFL2

R

INTELA

180

R3

INGERT

1/04
2114,E2109,EERG

MDAT ,DMPTAB(RY)
o2 R

s, Rl

1708

JL1IN,EA07 EERG

R4, ANS LY
1304

9400 R4
2177400, ICHA
HQ,dCHA

Wl BAD
21OV 0,GA0D
R4, LAGD

i ERROR HANDLER
TRAP
.WORD
. WORD
LMGRD
: SAVE DATA REGISTER CONTENTS
: INCREMENT DiMP TABLE ADDRESS
1GET CuR CONTENTSY

1 SET UP DATA FOR ERROR MESSAGE S

s GET CHANNEL NUMBER
(SET GAIN
115 INTERFACE READY
{SIIP BRANCH IF *SFL IS SET
{BRANCH I+ DONE IS CLEARED
ERROR HANDLER
TRAP
. WORD
. WORD
. WORD

:WAS THERE AN ERROR INTLRRUPT?
L GiCTP BRANCH IF 'SFI’ IS5 SET
JBRANCH TF NO
ERROR HANDLER
TRAP
,WORD
-WORD
_WORD

;CLEAR DONE INTERRIWT FLAG
;CLEAR ERRCOR INTERRUPT FLAG
s OFT LR WALT COUNTER

(WAS THERE A DONE INTERRUPT?Y
(BRANCH TH Y ES

(DFCREMENT TIMEQUT COUNTER

;S IP BRAKCH IF - S IS SET

JBRANCH IF NQOT ZERO

s ERROR HANDLER
TRAP
L WUOHD
CWORD
LHWORD

s HSAVE OATA REGISTER CONTENTS
 INCREMENT DUMP TAHLE ADDRESS
R
;BRANCH 1F NO
{ FRROR HANDLER
TRAP
. WORD
LHWORD
L WORD

CeERSOFT
2110
Folo8
EER4

FOR CONVERSION?

CSERSOFT
Jl12
ti0ag
EER4

CSERSOFT
D213
£E2110
EERG

CSERSUFT
2114
b0y
FERG

TOP ADDRESS OF TABLE REACHED?

CHtRLOT
S
bola)
bt RG

(HAVE Wt REACRHED THE LAST CHANKNLL 2

LTEYES,
s INCREMENT CHANNEL NUMBER
tCLEAR HIGH BYTE UF %A
sUOAD CHANNEL  INTO CHA
;OB T Cnhi CONTENT

;llt.'

i SFT CHANNEL  NUMBER

BRANCH TO DUMP RUUTINE

the DATA B OR ERROR ME SsAGES

5EQ gz2e6



ANALOGUE  TNPUT (DYNAMIC ROUTINE)

MACROY M1200

HARDWARE T 1T
TesT JO1:
KR7A% Qon2H4 053737
Aldn QR6262 QO3AT3Y
2747 Oobl? Qoa’3y
8’8 6674 001404
8749 Qb2 ie
Qbh.276 104457/
086300 C04104
06630, 070521
Oun304 Q07474
B850 Q6630 Q00137
871 066310
066312 012,700
Osn3lo 104441
B 0663720 000137
A
B934 On6304
One X34 10443%°
Q6326 000354
8755
B/!'56 066330 000000
R'SD Ce6h3s2 000000
A58 One3t4 Q00000
83.459 06n3%% Q00000
H .’(;O
133 l’fﬂL 066 340
8762
8¢
S804 067340 Qa4
876 On/ia34 106
816 On74%50 114
876" Ou/d46’ 107
A768 On?55%0 105
H i
470 Onln a5
K771 Oh7T66HS 0ah
HMo o) ra) 0as
K71 Q700282 045
8!’4
L WARAPUN O IS TR WA 10%
A7 00164 115
AT 0M0055 104
428 0104546 104
HI79 Qloasy 104
HIBO J'ON2 103
Ml /o008 1.4
BIHD Q70650 10%
Bar
H/ug
8784 G000
9] 1.‘.' :’{).‘
0707202 104401

Ot6134
OO 062
012146

065700
000 340
06b 352

- T e T M

NS TN e T
-

Pt b b B b ek b
VI S

o6 -0CT 8% 15:20

cua s,
004064

06,2
1o
103
111
124

114
045
044
045

101
104
1in
116
11%
101
115

3
..

PAGE 89 6

BLs
CHP
CAl1
i3t Q
[FRRSOFT
1108 JHP
1303%: SETPRI
JMP
ExQvel: EXIT
ANSS1Y: (WORD
ANSZLE s L WORD
ANS213: LWORD
ANGZ214: MWDRD
DMPTAB: .BLKW
CNULIST
TGHD21:: . ASCIZ
MES211: JASCIZ
MES212: (ASCIZ
HES213: (ASCTZ
MES214: (ASCLZ
PMEOLYL: (ASCTZ
PME L1y L ALCLS
PPMEY S OASCIY
PME14: L ASCT/Z
2101 JASNCIZ
Eo100: LASCLY
2103 CASCTYS
bolo4 LASCIZ
Eo21o7: JASCTLYZ
t21048; JANClL/Z
Lo, JASCTY
Y2110 . nsCT/
I
CEVEN
ENDYST

SPECTH ICALLY

.

SELEC

ANGP 13,6000
GO0D ,8AD

INSERT

1104

2116 ,E2108,EER4

203
HPRIG7Y

DHPR
TST

c o

2h6.,

8EX

/5 28AANALOGUE INPUT (DYNAMIC )

/FIRST CHANNEL./
ZLAST CHANNEL 7
/ZGAIN (TYPE O

ZEXTERNAL TRIGGER/

/oALAST CHANNEL HAY
/ENSACONVERSTION VAL UE

/ENSAMODULE 15
/¥NSAMODWLE IS

ACHA CONTENTY
AMODURE
FUIONE
ZO0NE BIT

AOUMP HUkFER FULL

FCHA CONTENTS
ATTHEOUT

TO Ht GREATER DR EQUAL
COCTAL ) sD6sA,
SWITCHED T UNIPOLAR RANGESN.
SWITCHED TO BIPM AR RANGESN/

INCORREC!
NOT READT £ OR CONVERSTON
BIT IN CS5A NOT SET (TIMEQUT) AFTER CONVERSTON S TART -
IN CHA NOT CLEARLD AFTER Rt AD DATA REGIWTERY

MORF THEN 1027 CHANNEL S ADDRE (D 77

INCORRECT
NG DONE

s SET GALN

i 1S CSA CONTENTS CORRECT?
1SICIP BRANCH IF *SFI* IS SET
tBRANCH TF (E5

; ERROKR HANDLER

TRAP C3ERSQOFT
.HWORD Qe

. WORD o108

. WORD EER4A

;D0 CONVERSTION WITH NEXT CHANNEL
;DISABLE INTERRUPTS

MOV #PR10/7,RO
TRAP C$SPRI
s JUMP TO DUMP ROUTINE
sEXIT TEST
TRAP CsbxlT
. WORD [.100%6 -

(OAVE LOCATION FOR FTIRGT CHANNEL
$SAVE LOCATION FOR LALT OHAMNEL
tHAVE LLOCATION FOR THE OAIN
s SAVE LOCATION FOR TRIGGER

;OUMP TABLE AREA

- SPECIFICAI LY SELECTABLE %N/

- GAIN 1,2,5,10,20,50,100,20037

TU THE 15T ONE , =N/
CHANNLL. 1 %D 57

SELECTED CHANNEL NOT AVATL ABME -

DONE BT IN THR T ub T

A TER READ DATA REGISTER/

INTYRRUPT UCCURRLD A

tLRROR INTERRUPY QCCURRED/

Bt x

£ 1056

TRAP J8E T T

SEQ 0227



HARDWARE
TEST O

g8l
B 4H
H 09
R0
3.9
qrlan
R XS
R4
H .")_‘\
T IRRY [
H'a’
q.738
HoUaa
RECTRIN!
A0
R
HEO 2
HRO4G
KHO5
H80n
HEO "
HuOx
M09
8810

8811
arlye
a8, 3
HK14
8815

8816

8817

o1

ety

RA-0

TESTAS

ANALOGUE QUTPUT (DYNAMLIC TEST)

070704
Q70704
OMQ 704
0lo/to
QreTye
0014
007210
070K
U720
Q0700
U"O -"s:-'?nj
G074
S sl
c/O T30
UiolIn
9] ;’O_‘.‘)Q
O/ 756
G040
070742
arinlan
VRO AW
Gio/aa
070744,
707250
(’.'(1 f‘)‘;
GO SG
0’y PN
000G
00t
Ol e
D070
wp e
a0

0lG7ln

MACRO M1.°00

o4 8!
016010
Q715n0%
103002

10445
001610

1044473
00G406
Cr15%2
Qgoon
G/1660
Q01400
000000
000007¢

1044473
Q0040+
071554
Q000
0/1.700
Q1430
QLOUU0
000007

o8 R)
V01!
Gl Tar
012746

011714

0M1%%a4 07155

Il

0{6161¢101

J6-007-83 15:22

\ ‘
ot

PAGE. 90
UPECIFICALLY SELLCTA
LABTTL

TEST 22: ANALOGUE QUTPUT (DYNAMIC TESIDD

SPLCIFICALL Y LELECTABLEL.,

;t#t**#i*#t*ii‘##ttiintitiAh#ttiht#"i‘bii‘t‘t#‘%t*&#00‘6##0####*‘*#‘#&##4###

H TEST 22 - ANALOGUE QUTPUT (DYNAMIC TEST)
; SELECTABL.E,

LTHIS TEST GENERATES ELTHER A PERMANENT LOADED STATIC VALUE,
: GYMME TRICAL VOL.TAGE RAMP,

- SPECIFICALLY

i THE USER IS ASKED TO ENTER THE NUMBER OF THE FIRST AND 1.AGT

: CHANNEL. WHICH HE WANTS TO USE, Ht THEN SELECTS THE QUTPUT PATTERN TYPE
: - GINGLE FIXED VALUE OR RAMP, rOR THE FIRSGT OF THELE, THE U'HR

1 TYPES THE DESIRED QUTPUT BINARY VALUE., FOR THE RAMP PATTERN, AN
sENDLESS SYMMETRICAL VOLTAGE RAMP 1S GENERATED, IN THIS CASE,
tASKED TO ENTER A VALUF 'DELTA W', THIS VALUE TS5 THE NUMBER OF BITS Bi

OR AN ENDLESS

THE USER IS

:WHICH THE PROGRAM CHANGES THE QUTPUT FOR EACH STEP OF THE RAMP, AND MULT

:BE IN THE RANGE 1 TO 4096, THE J3ER MUST ALSO SELcCT A TIME INTERVAL
1 DEL.TA T' IN INCREMENT STEPS,
i VALUE CHANGE ., Iy ZERO IS TYPED,
;AL THE HARDWARE ALLOWS IT,

YHE VALUE WILL BE VARItD AS FAST

L THE CONTROL GTATUS REGISTER STATUS PRINTOUT CAN RE INHIBITED BY
JSETTING THE ' IBE' FLAG,

WHICH WILl. DETERMINE THt PERIQD BE TWEEN EACH

;t#t#itt#‘#it00#00‘#‘0“0‘#‘&‘#“5“####J##i#“ii‘itttittt*tAitt#iﬁtthlltl’;\li

BUNTST N

CALL GELECT (CALL SELECT ROUIINE

. WORD 10010 {GIVE TEST PARAME TER (SPEC/DT)
TOHDDD 'GIVE TEST HEADER

RCC ITRCZ22 1 CARRY IS CLEARED, EXIY TEST

FXIT TST JEXTIY TEST
TRAP CsexILT
. WORD L1005 7 -,

ITRC22: GMANID MES221,ANS221,0,1400,0, 7, 1ES sGET 1ST CHANNEL TU BE TESTED
TRAP CSOMAN
BR 100004
LWORD ANLOO
CHORD TsCOot
. WORD MESOL
LWORD 1400
 WURD TSl oI
. WORD TsHIL M
10000%;
104 GMANID  MES22.,ANSR22,D,1400,0, 7, YES tGET LAST CHANNEL 10 BE 11 5TtD
TRAP C s oMAN
PR 1ogals
. WORD AN
. WORD T$Z00E.
L WORD ME S0
WD 1400
CWURD T, o 1
. WORD Tsooi. IM
Lot s

CHE AM 00 NG s AL LHA D GREATER THAN 150

t3eat S sHEHANCH 1y b

PRINIF GPME 2] (PRINT OPERATOR M1 VAt

[ S
4
[

MOy

“"‘Jt Vot
Le oo

LD SR

-
-
-

A

SEQ 0228

e



HARDWARE

TEST 20

3802

3B, 3
Hyng
8825

8826

8827

HAOH
Y g
RAE 4
A A
HA%2

IR

TE STy

ANAL OGUE QUTPUT (DYNAMIC TEST?

Q071002
Q71004
071006
aslole
0/1014
071014
Q1016
071020
011002
J710.04
AFATVAIY
071030
VS1032
071034
071034
071040
071044
071044
/1046
0/1050
071052
0710%4
Q7105
01060
071062
071064
071064
071064
071066
071070
0/l070
0vli074
0/10.6
Q71100
Gr1100
0’1104
071104
0/1104
0’1110
c71114
071116
371120
071124

D/1106
01124
071110
O/1132
071144
0711 %A
021140
c/lia.
S/1144
U/llldey,
07114n

MACRYY ML 00

010600
10441/
062706
000743

104443
000406
071556
0A00L>
071515
177 A
000001
00C00.?

Q2737
001431

1044435
000406
071560
QO00%?
02176/
1 f'r, ;’ .l 7’
200001
010000

104447
000408
071562
0000%”
G /2040
10207
000000
172747

012746
0lo746
010600
10441/
Ond 10k
000470

1044413
000404,
0/1%H13
slolelo N
07011
1 , :’ ." !' !
RIS Ie oI
Qs

00500

000001

J6 OCT B3 15:20

000004

2045

0715%%6
204

CIALTR
000001

000004

P THY

40%:

PAGE 90 |

- SPECLFICALLY

HR
GMANID

CHP
BEQ
GMANID

(GMANID

PRINTF

HR

NEXT COBt

GHMANLD

CLR

FOROF TNED VAL LI

SELECTA
MOV
THAP
ADD
ITRC? : AND BRANCH BACK

MESe223,ANSe23,0,-1,1,2,YES iGET PATTERN TYPﬁF\p
TEY
BR
L WORD
. WORD
. WORD
. WORD
L WORD
.WORD

100024

IS STATIC VALUE USED

(HRANCH It (ES

tGET DELTA U

21, ANGRO3
4014
MES224,ANS224,0,-1,1,4096, ,YES
TRAR
BR
LHORD
.WORD
. WORD
CWORD
L WORD
. WORD
10003%,
MES225, ANS229,0, -1,0,177777,7ES GET DELTA T
TRAP
BR
LWORD
.WORD
. WORD
L WORD
LWORD
LWORD
10904 %,
OPME 22
Mv
MUV
MOy
THAP
ADD
1108 $SICTP NEXT GMANID
ITenT
ME SR, ANGS2R O, Y, 0, 2077 B ot ¥STATIC VALLE
TRAP
BR
WURD
CWORD
L WURD
CHUORD
CWURD
L WORD
UM
Rt

(PRINT HMOW TO CONTINUE

-

S5EQ 0ee”

5P, RO
C3PNTF

CsGMAN
100023
ANS S
rsCODE
ME.5223
.,1
TSt IM
T$HIL 1M

CSGMAN
100035
ANGCGD
T$CODt
MES224
-1
T$LOLIM
TSHILIM

CSGMAN
100044
ANSG 225
T+CODE
MES20S
1
T$1.0L1M
TSHTL I™

APME S, - (SP)
Al - (SP)

5P, RO

CIPNTF

44, 5P

CsuMAN
1A00% 8
ANy
T$C0i
ME 0
1
s, o5 1
TSsAHTL LM

(CLEAR INHIBLT CWA PRINT,
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SEQ 0230
TEST 22 ANAL DGUF OUTPUT (DYNAMIC TEST)Y - SPECI{FICALLY SELECTA

BRZ4 071150 05037 071%62 CtR ANG 225 sGSET DELTA T TO JERO

B85 071154 0O0A787 017066 50% 1 CALL CALRET {READ OPERATOR KEYBCARD ACTION

BR324 071160 103760 BCsS 40% tBRANCH [F CR WAS TYPED TO NEXT VALUE

832 0116 013704 071550 MOV ANS 221, R4 i SAVE CHANNE (.

B823 071166 0{0477 112510 605 : MOV R4, ACSA 1LOAD CHANNEL

8829 071172 013703 CO4164 MOV REDTIM,R3 'L OAD READY TIME QUT COUNTER

A330C 071176 032727 Q00200 112500 70§ BIT #200,dCSA ;READY SET

HA&AL 021204 Q01010 BNE BOS TBRANCH TF YES

B84 071206 005303 DEC R4 sDECREMENT TIME OUT COUNTER

RA4Z Q71210 0043! 012146 CALL INSERT (SICIP BRANCH TF *GFIr IS SET

#8344 071214 001370 BNE 10 sBRANCH IF COUNTER IS NOT ZEROQ

8845 0’1216 ERRSUFT 2201,E2201,EER3 {ERROR HANDLER
071216 1u4as? TRAP CSERCOFT
071220 00423 b URD 2201
01322 072430 . WORD £2201
071224 007347 . AORD EER3

Rido 071026 0000 804 TGT Qo SWAS COA MESSAGES PRINTED ONCE?

Bda ! 071230 001012 BNF 904 (SIKLP PRINTOUT TF YES

H348 071232 PRINTB aPMEZee ,NCSA ;PRINT CSA STATUS
0/M2%> 017746 112446 MOV QCHA, (5P
0710236 0172746 072260 MOV GPME22., -(SP)
071242 012746 Q00002 MOV 8o, LGSR
071246 010600 MOV 5P, RO
0721250 104414 TRAP CiPNIB
071052 062706 00000A ADD af, 5P

8349 071256 013777 071564 112416 90Qs: MOV ANS OOk, BDAT il OAD DATA REG. WITH OPFRATOR INPUT

BASO 071264 020437 071554 CMP RA, ANSGO22 SHAVE WE READ Teb (AST CHANNEL ?

8871 Q71270 103007 BHIS 1003 THRANCH IF YES

B852 071272 062704 000400 ann 8400 ,R4 s INCREMENT CHANNEL

B8ST 021076 0007183 BR 60$ fGOOINTO P 00P, EXET Wil CNTE ¢

8854 071300 01,0702 Q00001 100%: MOV 21, R2 156 T INHIBIT CSA PRINTOUT FLAG

H855 071304 0Q0072% BR 50% i BRANCH

ARYGEH

BAa5 s THE FOLLOWING CODE CREATES A RAMP ON THE OUTPUT

RBGH

8859 071306 005002 110%: CLH R tCUR DELTA U SSAVE LOCATION

HB6H0 071310 014704 071552 MOV ANGY L RE iGET FIRST CHANNEL

BRHL 071314 000412 BR 1508 :

HEHRY G131 004737 017066 120%: CAall CALRHET tREAD OPERATOR KE YHOARD ACTION

H86H5 0721322 103650 HC 104 sTF CR OWAYS TYPFD, BRANCH

nREA 071324 013704 071450 MOV ANGOT L R SGET FTRGT CHANNE L NUMBER

BRGS 071330 063700 071560 ADD ANG 22 R {GET DELTA U

K3A6 071334 022702 001777 CHMP 8a09n, R FULL SCALE REACHED

B8/ 071240 10343 Bl O 1408 ;TH YES, BRANCH TO NEUATIVE QAMP

HEHB 071242 013701 071567 130%; MOy AN R A 0AD DELTA T COUNTER

REGD 071346 010477 1123%0° Moy R, aCHA (U OAD CHANNEL NUMRBER

AR70 071352 013703 004164 MOy KEDTIM, RS 1L OAD READY TIMEQUT COUNTER

HB/1 0213896 0580777 000200 112320 140%: BT 0,000, ACHA JREADY SET

HA D 013ka 001010 BINE 1504 JHRANCH 1F Yk

RU/5 GI136E QO%404 Dt C £24 (DECREMENT TIMEOUT COUNTER

AR 4 0/1570 004/73! 012144 CAL T INGERT PSICIP BRAMCH T SE T IS SET

HEL 021424 001300 A LA0s CHRANCH TF COUNTER 15 NOT JERQ

8876 0/1474 FRRGOFT 2202 ,E2201,EERE {FRROR HANDLER
Q21272+, 10445 THAF Cob okt
RTINS IO SIS T PR W L WORD LN,

Uilave g/l 14 LWURY b
071404 QO0/744. L WORD LER3



HARDWARE
TEST o~

AR 7
8
889
8330
88R1
838,
3883
8384
8885
8836
488
3888
8339
8890
88491
EER
4892
8894
8895
8896
8897
4894
8899
8900
8901

8902
83013
8904
8905
SE06
890/
84908
8309
8910
8911

H510
#3173
#4914
8l
HI14h
Hal/
8918
Al
H3.0
R9.01
H(i‘l(\
2R
H04
B0
gy,
3

TE TS

ANAL QGUE QUTPUT (DYNAMIC TEST)

01406
01412
071414
0714106
011420
Q1422
Q71420
071430
Q71434

071436
Q714472
071446
/71450
01452
Q071456
Q714672
Q11460
071474
071476
011500
Q71504
071504
071500
071510
0oMhle
071514
0/1516
07152°
Q1520
O71526
Cl153%0
071530
071536
071540
0/1544
O/1%H46
071546
Q71550

O714h5
071554
071556
071560
071462
071564

Q71560
SFAINTN
OO0
/1Y
giv/e?
Gloudu
O/l

MACKLY M1.00

01027/
005701
001402
Q0% 2501
001376
020437
103333
062 /04
000742

013704
163702
Q05702
001716
013701
010477
013703
032777
001010
005303
Q04737
001370

104457
0048235
072430
00744.
01027/
005701
001402
005301
001376
020437/
10335587
062704
Q00742

104432
Q00760

00VBOY
000000
00000
000,700
Q0144
004000

112270

071554
00040C

Q71552

071560

071562
1102220
004164
000200

0lelae

112160

071554
000400

Je OCT

112210

0,0

L]
LS

124
1.4
11%
1t
124

a1 15:39

PAGt 90 3

- SPECIFICALLY SELECTA

150%: MOV R, @DAT
6T R1
Bf 4 170%
1604 DEC R1
BNE 16035
170%: CHP R4 ,ANG222
BHIS 1204
ADD #400,R4
8R 130

1 THE FOLLOWING CODE TS FOR NEGATIVE RAMP

;L.OAD DELTA U IN DATA REG,

;IS DELTA T ZERO 7

{BRANCH TF rES

1I5 DELTA T OVER ?

;BRANCH IF NO

;HAVE WE READ THE LAST CHANNEL 7

i IF TES, BRANCH TQ FIRST CHANNEL

s IF NO, INCREMENT CHANNEL

;AND DO NEXT ONE WITH SAME DELTA U

180%; MOV ANS221 ., R4 tGET FIRST CHANNEL NUMBER
sufl ANS224 ,R2 ;D0 NEGATIVE RAMP
TsT R sHAVE WE REACHED THE 307TTOM (ZERO}
BEd 110% IF YES, BRANCH TO POSITIV RAMP
1904 MOV ANS225 R ;LOAD DELTA T
MOV R4 ,aCHA ;LOAD CHANNEL NUMHER
MOV REDTIM,R3 ;1 OAD READY TIMEOUT COUNTER
20035 BIT £200,aCSA ;IS READY THERE 72
BNE al08 ;BRANCH TF YES
DEC R3 s DECREMENT TIMGOUT COUNTER
CALL INSERT {SICTP BRANCH IF " GFI IG SET
BNE 2004 ;BRANCH [F COUNTER IS NOT ZERO
ERRSOFT 2203,£2201,EER3 : ERROR HANDLER
TRAP CSERSQFT
JWURD TN
. W0RD 2001
.WORD EER3
210%; MOV RO, aDAT T
15T R1 IS DELTA T ZERQ 2
BEQ 2308 BRANCH [F YRS
0%, DEC R1 tDFECREMENT DELTA T COUNTER
BNE 08 JUNTTLL WE HAVE JERQD
2304 CHP R4, ANS 2 sHAVE WE READ THE LAST CHANNEL 72
BHIS 1804 {BRANCH IF YF3
ADD #400,R4 ; INCREMENT CHANNEL
BR 1908 100 NEXT CHANNEL WITH SAME DELTA U
EXuvae: EXIT TSY (EXIT TEST
TRAP CS$EXIT
LWORD 10057 -,
ANS221: L WORD 0 tHOAVE LOCATION FOR FIRST CHANNtL
ANS222: L WORD O { SAVE LOCATION FOR SECUND CHANNEL
AN5223: .WORD ¢ JOAVE LOCATTON FCR PAITERN TiPLE
ANSC24 0 L WORD 1o0s, s OAVE LOCATIUN FOR DELTA U
ANG22N: JW0RD 100, s OAVE LOCATION FOR DELTA T
ANSC2h: L WORD 4000 $ SAVE LOCATIN FOR STATIC VAL LE
CJNLLS T HEX
TSHDO : :  ASCTS Z#S08AANAL OGEHE QUTPUT (DYNAMIC) SPECIFICALLY SELECTABLE ,#N
ME G20 LAGCTZ ZHTRST CHANNEL Y
HE‘ '_);).”): _A')CI‘) /l .'\lJT CHANNE[ 4
MESO0 8 JASCLYS /PATTERN ThPE (] SINGEE B IxXED, 0 RAMED.
Mt uood JASUTZ  ANUMBER O BINARY STEES CORD TA 030 ] -dgiie
Me 0 L ALC T AT TMe INTERVAL CINCRe MENTS Y BE TWEEN DELTA U STERS
MESOeh: JASCYLS JFNTER FIAED VALUL (UCTAL O /008

S5EQ 02351



HARDWARE TESTS MACRA M1°00

TEST 0

8498
B9
8930
8931
832
AR
RS
8934

072162 045
072260 045
Q7332 0ah
072430 122
Q725450
O0h3C

072550 104401

S6-0CT-83 15:2¢
ANALOGUE OQUTPUT (DYNAMIC TEST)

101
116
116
105

114
045
045
101

PAGE 90 -4

- SPECIFICALLY SELECTH®

PMEZSL
PHE22D:
PMELS 3,
E2201:

LAGSCIZE /#ALAGT CHANNEL HAS TO BE GREATER OR FAQUAL

ASCTZ

/HMNSAC INTROL.

STATUS REGISTER

STATUS

N

TO THE FIRST ONF.®#N/

JASCIZ /#NaATSPE CNTL C TO ABORT OR Ck FOR NEXT DELTA T AND U VALUEL=N/

ASCIZ /READY BIT IN CSA NOT SET AFTER LOADING DATA REGISTER (TIMEOQUT)/

LIST
EVEN
ENDTST

BEX

L1005 7.

TRAP

CSETST

SEQ 03¢



N

HARDWARE TESTS  MACRO M1200  26-0CT-83 15:22 PAGE 91

SEQ 02353
TEST 3. ANALOGUE OUTPUI (CALIBRATION RUUTINE)

By LSBTTL TEST 23: ANALOGUE OUTPUT (CALIBRATION ROUTINE)

FILE T Y N Ty Y Ly bRt L L L e Y

8039 : TEST 23 - ANALOGUE OUTPUT (CALIBRATION ROUTINE) - SPECIFICALLY

334 ; SELECTABLF,

8941 ;

942 ; THIS TEST IS FOR CALIBRATION AND ALLOWS THE USER TO

Had A ; FOLLOW A CALIBRATION PROCEDURE OR TO DO A MANUAL CALIBRATION,

£I44 :

8945 : FIRST OF ALL, THE USER GETS SOME INFORMATION ABOUT THE

8946 ; CALIBRATION SPUIPMENT. HE IS THEN IS PROMPTED FOR THE CHANNEL

d94 0 : AND THE QUTPUT TYPE (VOLTAGE OR CURRENT), IF CURRENT IS

3948 i SELECTED, THE PROGRAM LOOKS AT THE COFS BIT IN '1E CS5A TO FIND

Hada H QUT THE OFFSET CONFIGURATION. NOW THE OPERATOR CAN CHOOSE

B94%0 3 BFE TWEEN THE CALIBRATICN PROCEDURE OR MANUAL VALUES; IF MANUAL IS

d9hi ; USED, THE OPERATOR CAN TYPE IN A VALUE IN MILLIVOLTS OR

8952 ; MICROAMPS,

HI5 4 H

8954 H OTHERWISE ME IS PROMPTED TO CALIBRATE FIRST THE OFFSET AND THEN

84155 : THE GAIN. THEN HE IS5 REQUIRED TO TEST THE HALF FULl SCALE. 0 GO

9350 : FROM ONE STEP TO THE NEXT, THE USER MUST TYPE CARRIAGE RETURN,

8957 : AL STEPS (OFFSET,GAIN AND HALF FULL SCALE) MUST Bt REPEATED

HYhHY : BEFORE GOING ON TO THFE NEXT CHANNEL,

29499 thhhkhhhhbbbbibhhkhhbbhhabdbbbihddbbhrddibihbhdbibihhbihbbabsbbbobnhbobhhbborits

2960 O/oh4A0 BOGNTLT
0/H32 2h:

8961 0725312 004737 011714 CALL SELECT (CALL . FLECT ROUTINE

8967 072536 010010 LWORD 10010 JOIVE 1EST PARAME TER (SPEC/AD)

BY9el /2540 0/H1.°0 TSHD23 ;GIVE TEsT HEADER

#9954 0/25%42 103002 HCC ITRC2Z2 ;[ CARRY 1S CLEARED, EXIT TEST

8965 0772544 FXIT TST tEXIT TEST
0722544 1044732 TRAP C$bX11
Q72546 004340 L WORD L10C&0O

#9966 0/25H00 ITRC23: PRINTF  &4PMEZ3A {PRINT CALIBRATION EQUIPHMENT
O720L50 Q12736 075400 MOV SPMEIN L (SP)
Claha 010 7e 0000601 MOy b, (5P
Q72060 010600 MOV HP RO
U/056 10447 TRAP CsPNTH
Q22564 06276 000004 ADD &4, 5P

8967 Q/>2H10 PRINTF  &PME3B :PRINT CALIBRATION EQUIPMENT
U2eHI0 a12746 075530 MOv HPME SR, -(5P)
a/lsh7a Q174+ 000001 MUY a1, -0nP)
Q72600 010600 MOy HP RO
012602 104417 TRAP CIPNTF
010604 062/06 000004 AlD #4, 5P

#4968 0/°610 PRINTE  aPME 2 AL {PRINT CALLBRATION £QUIPMENT
/06000 01e/ah 0750 MOV SPME R, LGP
0/2614  0ld/ld4n 000001 MUY S ~
072A00 010506 MOy S LR
ISR S PE 104417 TiRAP CePNT-
Oin2a 062706 Q00004 ADD &$d, P

d969 0/ 2630 PRINTH #PME 2 AE (PRINT CALIBRATION EQULIPHENT
(U SR TO RN O 5 TP VSN BRI B My R ST SRR U T
Qlentd 0107440 000001 MOy dL, 0
Cr0ad0 Oluaug MYy R
glioea s toagqt 7 TRAR {CseN
wlcadd ol o QOO AR g, P

BST0 OT2GE0 UUSOusS orAsd: LR R TCLE AR SECUND PASS COUNTER



ANAL OGUE - QUTPUY (CAL IBRATLION ROUTING)

MACRO M1.00

HARDWARE  TENTS
TESY 0%

HI71 Q) 0nh
Q2265 104441
QTA54 000406
Q72656 07475
Q72060 000050
Globh 075014
Al oend 0032400
O o6t 000000
QIr60 000003

Q06T
B O 040007
893 QMO0 ORRT 7
H9'q QN0706 Q13704
Hat'sS OMa MY 000304
e QN4 0%
Rl Q72720 001011

HATY 0704
OTOTrA QLo MaAn
O727%0 010 7M4e
Q2734 010600
O/27T36 104417
Q12740 060006
44’9 Q0144 Q00741

HI80O O/’ 746
Ol>27a6 10444
72750 000400
Q7?50 0747549
O "I? ‘IS“ 00005‘)
Q'075%6 075248
QM ed 17700
QlreS 000000
e 000001

0 "L‘ ’f.)ti

HYAY Q70 /R
V0766 104443
Qr270 000404
Qi 074744
472124 Q00130
A0 e 0OTN300
U73000 1772777

0713000
238, 073002 0O0%UR7
HYRE O78006 095758/
4484 073012 0QO01L1N1Y
Hulhy, O/%014 0127487
BY9Bh 073022 082707
HUs ! Or3030 00140%
8 023032 Ol107%)
KR4H9 073040 QOH0%!
Hy) 0/%044 0Oo0/%!
H9l 02505, 0014y
Hieer QOF70%4 QOuUl !
a4l 0230R0 OLY00,
Haaa Q2% Q180!
N R LS N T3 T O A
I T NI A B VIR SR R Y
=997 OTR076 GOSI0R

Q03400
047y
074750
100000

076101
000001

000004

QL4 | 34
0ora/"4

(s19TV IV
00001

000003
0041 e
000001
0/’4%44

g 1 adg
(VMO

1004

11
110776

110762

(V4184
110650

004\ %4
Q074 /56,

110610

Jh (7(.1 H.‘ 1'>‘:|')|)

10%:

S0

Loy
Gt
“YO4$:

PAGE 91 1

GMAN1D

BIC
Bib
HOV
“WAB
BT
Mt
PRINTF

BR
GMANID

GMANTL

LR
Ty
BNt
Moy
il
Ht 2
MOV
Cl K
cHp
B
Nlal X
Ci H
oty
BT
HME
oLQ

"ltSL)Sl.ANS?sl |D'3400'0.3|Y[. 'l

Q8400 ,aC A

ANGOS L, aCHN

ANS23Y R4
Ra

2100000, CHA

10
OPMEL 35S

CHACS

MES2 32, ANG2 32,0,

H
—
P

ME SO ER ANG AR,

Mgt
AN
S0

@ HODE
@14, wHon
SO

ot Hanl
AN

Oy AN RS
04

MIAN," 4

[
WHEDTIM, RY
8000 WUUA
v g

RX

1,01, 1S

THAP

(3]2

L WORD

. WORD

L WORD

,WORD

WORD

. WORD

100Q0%

jCLEAR CHANNEL NUMBER
(L OAD CHANNEL NUMEER
1OF T CHANNEL NUMBER
1SWAR HIGH BfTE INTO  OW
11 THE CHANNEL AVATL ABIL
sHRANCH It
tPRINT CHA, NOT AvATL AHL

MOV
MOV
MUV
TRAP
ADRD

H
;CURRENT OR VOLTAGLE ¢
TP
bR
. WURD
. WORD
. WORD
. WORD
. WORD
. WUORD
AN IARE
{PROCEDURE OR MANLAL 7
TRAP
Rk
L WURD
CWUKD
. WORD
CWORD
10008
sUAVWD DALUN NPT
dD VOL TAGE UskD 2
(HRANRCH TF by
1 QAR DACON INPUT (O
(READ OFFSET COM LGULRATI
JBRANCH Tr O HA St T
1LOAD DACUN INPUT (4
LOAD DACON IRPOUT (G TN

1 1S MANUAL vACE usED

(HRANCH [+ NO

PIE b MBS T MaNLY
JCHEAR INHIBIT PRINT V1 AG
$UOVAD TIMEOUT COUNTLR

PREADY SE T
PESTANC LE
(OLCREMENT TIMEQUT CUuNTER

JWHICH CHANNEL SHUWL.D CAL IBR,

C $GHMAN
100003
ANG - 51
THCODE
MES2 T
2400
T8t IM
TS$HIL IM

CRR13
£ o2

t

OPME 3L,
oL, (9P
SPL,RO
CIPNTH
04, 4P

C o ,MAN
100014
AN L
13$CQ0:
ME 5080
i
THLUN I
TSHTL IM

CiuMAN

I AVIRIRIE |

1Y FERURI A

T$CO0t

ME 0%
1

LUNTPOL AR Y

JOMD

N

_'\\MA ¥

RoT,

SEQ 0234

5P



HARDW ARE

Test &

NRRR
Hag

RINILIY)

(L RIAN
\]\_!\\“
SRR
IVIAP
Q05N
‘JOO'_\

QU

YoLs
QO
SA10
“Goll
901,
13
9Cia
9015
4lo
9017
9018

ISR RY)
9020

9071

R
W
IR
902%

TEa T MACRO MO0 6 0T 8 1h o

ANAL QGUE QUTPUT (CAL TRRATIUN ROUTINE)

Q1o Q0048 O1lM4de
Q51904 QOLRYY
O3 0N
Q706 104447
QMELLIY QQAx
(OIS U DA A O |
CGTR114 007440
O?216 010077 000001 1105%6 604§
OI31 .0 Q000
G731, Q0110%
QAL A 01701 000001
00334
O34 010446
0'313% 010146
U/3140  0l2Mae Olog?h
Q03144 01274 QQ0003
Q310 010600
QJ3150 104417
Q151%4 062706 000010
C731¢0 Q13703 004134
073164 Q06303
QrZ166 Q06304
Q721’0 Q06305
O'3170 016301 07470
073176 016302 07476
Q73,000 005787 0747%4
013206 001025
Q73210 032?277 Q00010 11046
073218 001011
UrE220
C’5220 Q12746 1975%
Q7i2a04  0lg2l4ae 000001
Q73230 010600
013212 10441/
N7323%4 362706 000004
al3240 000410
0/%5.24, b2
073242 Q12746 0040
Cr3246 012746 000001
013252 010600
Q73054 104417
O/E>56 062706 000004
Q78060 664
0732 Qld74e 076000
073266 Q1,740 000001
QI3 010600
04,074 104417

FRIh Q270 000004
0330 Quatrty uis/44
GrRE06 Q05747 Q74754
O3l 0010473
0747514
73414 O1.074¢ 077
QrE Ly alo 4y, 000001
013324 Q10600

PAGEL 9] @

ALt
BN
ERRSOF T

rOv
sl
ASL
M)
MOV
MV
7T
HNE
BIT
HME
PRINTF

HR
PRINTF

PRINTH

al
Pt
btk
PRINTF

INGERT
ROS

2301,t.7301,EERS

a1,aDAT

R,

RIS

01,R1
OPME23%,R1 R4

MODE ,R3

RS

RE

REX

TAB M 4(RY) R
TAHR2(H3)Y R
ANY 28D

664

@10,aM0D

6,4

OPME231

¢4
OPME 3,

DML 80

DECOT
Al 40
J08
MOUTC 31

G Q QeAs

PHICTR BRANCH T# b I 164G ST

(BRANCH I8 NOT ZERD

IERROR HANDLER
ThRAap CYERLOFY
L WORD REAS 2N
CWORD %01
. WORD EERD

pLOAD DATA REG.

(WAS THE QFFSET CAL TH, MES, PRINTED

JHRANCH TP YL

1GETUR RY FOR PRINTOUT

1PRINT CHANNEL NUMBER » DAT CONT,
MOV Ra, (58
MOV Hi, (4#)
MOV oPMEOR, (5P
MOV %, (5P
MOy S RO
THAPR Cir'NTH
Al Q10,4

(L OAD TARLE START ADDRESS (0/P=1)

i

1L 0AD HL FIR DECOUT ROUTINE
1L OAD RO FUR DECOUT ROUTINE
(WAS VOU TAGE RANGE REQuR STED
JBRANCH LF b

pT5 GFPSET BLY SET )

JHRANCH LF 163

(PRINT O 20 MA RANGE 1% SFLECTED
My oPME R L, - M)
MOy a1, (5P
My S8, KO
TRAP CIPNTE
ADD &4 5P
VacIe 4 20 MA PRINTOUT
tPRINT 4 JO MA RANGE 1w SELECTED
MO QPME A, (P
My 21, L ub)
Mily P L RO
THAP CIPNTY
400D a4, .
JPRINT Otk SET CALTRRATION
MUY AME A, w
M\ gl, e
Moy S Re
TP SN
A i} b
fCALL DECIMAL 00T RUOUT LN
t 1 va TaGE st D
JHRARCH 1F s
PRINT MICRUOAMPS:
LA FRAY oL '_“.'_. k»_;;—‘\
Mty SN S
MO, Y8 HY



HARDWARL

TES! 05

I
R TR
0.8

RIRANY
AIARTE

Wil

IV
I 33

30134
e T
1036

IV

RITEY,)
L TeRAS]
3040
3041
3040
204 %
3044
A0,
"‘.Jd‘»
T
R A
(TR

Ptats

ANAL OGUE QUTPUT (CAL IBRATION ROUTINE)

OIET06
O/33X0
QR4
Q73336
G740
QIA240
(LIS T
03384
OSEES
AL ST |
OM33%,
QRZRQ
O'28n4
QIR0
OS3374
O73% 74
Qrixn
Q3400
Q73404
Q073410
AT B
Q73414
073434.20
(Y- P
073420
Q17426
O71T343%p
U734 34
Q3436
0’3442
(73444
0 :54.‘);3
Q7’545 ”
07'34%4
7545y,
0’344,
071466
C/'2470
0’3470
/%47
ALY WX 3
071507
Q713506
073510
Q73512
Gl351e
Q71584520
C75%26
Q745 %0

73054
S LIE I
Qlin4p
Q724550
BV z'l't.'[,n
Q18554
V?E5K0

MACKY MO0

10441/
062 /106
006201
00600

Q10046
Gidldae
010746
al10746
010600
104417
Qb 706
01201
Q1630

010246
01014n
01l0/46
012744
010600
10441/
062706
000406

Q12746
01,746
010600
104417
062706
016301
016300

010246
10146
Qlo746
Ol /46
010600
10441/
06706

012746
0l2746
010600
104417
062706
ole/00
(0101 WAL
103402
00013/

005001—:
Q13703
0%(1 rr
palote
00" 503
asa !

001579

Jh (01T

V0004

Q46
QOO

0QOQ10
0/4.64
4766

Ol 707
000005

000010

O 76
000001

000004
0r47hk4
074766

Q760!
000003
OC0010
Q76350
000001

000004
61010141051
017064
073062

Q04104
Q00,00

01:14m

110134

H% ll) H I.)l'

7048

8035

304

("ig H
1004 ;
110%:

PAGE 91 3

NSR
ROR
PRINTF

MOv
MOV
PRINTF

HH
PRINTF

MOV
MOV
PRINTF

PRINTF

MOV
CAlL
HC',
JmMp

Ct R
MOV
Bt
BINE
0OF G
(T
HNE

RL
R,
OPHE2 39, R R2

TAHD 2 44(R3 ) R
TABP3A(R3Y,R2
#T0L1,R1,Re

HOs
A0UT 232

TAB2244(RE) ,R1
TAB 3+«60R™Y R
¢T0LL1,R1,RO

OPME 2 36

v o
LLEEUR A

AL RET
R
404

i,

Rt.DTIM k4
2000, JCHA
1004

RE

THSE R
1:0%

SEQ 02356

TRAP

ADD
iOIVIDE By TwO FOR VOLTAGE VALUE
tDIVIDE B8y 1WO ADD CARRY FOR VOL TAGE
tPRINT VOL TAGE ON 500 OHM RESISTOR

CIPNTH
f24,5pP

MOV R2, -(5P)

My frr, (5P

MOy PPME 239, (5P
HOV 8%, -15P)

MY SPLRO

TRAP CEPNTY

ADD #10,5P

JGET VOL TAGE ON SO0 OHM TO!1.ERANCF
LAND PRINT 17

MOV Re, (5P
MOV R1, (5P,
MOV o101, (5P)
MOV e%, (HP)
MOV SPLRO

TRAP CSPNTH

RDD #10,GP

s AND  SKKIP MIty Tvui TS PRINTQUT

tPRINT "MILLIVOLTS!
MOy GOUT2T, -(5P)
MOy gl, (5P)
MOV LP, RO
1 1AP CePNTE
ROD o4, sP

sGE T vt TAGE TOLLERANCE

) S

1 AND PRINT 17Y
MUy R, (S
Midy R1, (4P
My aTl. L, (up>d
MOV a4, (4P
MOV ATy
THAP CSPNT?
ADD 810,55

(PRINT HOW TO CONTINUE
My SrHE S, 4 PD
MOV al, - up)
MO yb L RO
TRAP CIPNTH
AQD 23 ,4P

BT INRIBLIT OFFSET PRINTOUT

tREAD OPERATCR KEYBOARD ACTICN

tBRANCH 10 CARRIELE RETURN 17O NE T

tREPEAT 1 NO CARRIGE RETURN FOUND

i

t OAD READY TIMEQUT COUNTER
sREAD . st T

fBRANCH TE

sOFCREMeENT TIMEOOT COUNTER

PR IR HRANCH [F RLIMEER ST
PHRANCH TP COUNTER 1s NI o0



HARDWARE

TEST 3.

TR
9074

SO0 7h
G e
wory

9078

l)o 'Tq
Q08U
9081
3032
3085
9084
90485
HOBG
SOR !
BOARK
Q89
SO0
3091

RISATY
NNI R
9044
O
9096

EINA N
EIVEE L.
R TAY AN |
9160

TESTS

ANALOGUE QUTPUT (CALTBRATIUN ROUTINE)

0’4010
074014
074016
Q74016
O74002
04026
Q14030
Q74032
074036
Q74040
0’4046
0404+
Q74050
Q7d0%2
040546
Q74050
O la0ed
Q74066
074072
Q74072
074070
074102
074104
(0724106
/4112
Q74116
Q4102
p741.4

024130
0l4132
0’4136
0’4144
Q/414+
Q741%0
4154
g/alhe
O 4156,
Ol41e0
0/a162
0O741%4
74166
uzal1l/la
0/417
D400
08204
074,204
0747506k
O/AM10
0/414
0220
4000
U !'q‘.l".)q
076,450
N 1'411 la*-O
/a8,
074.240Q

MACRD M1.200

06’ /06
000426

012746
012746
010600
104417
062706
016301
016302

Q10046
010140
G12746
012746
010600
154417
062706

012746
Q12746
010600
10441/
Q62706
012702
Q0471%7
103300
000137

005002
013703
032777
001010
005303
o473y
001%70

104497
o4 s’}
077021
00440
12777
QoL 10
00114%
012701

D10444
010146
012744
01,2746
010000
104417
Q62 1Ok
Q13707
00F 407,
O L0014
006307

000010

Q676
¢00001

000004
075024
075026

0’6707
000003

000010
076352
000001

Q00004
000001
017066
073536

004164
000200

012146

004000

004000

076275
Q0000 %

[FISININD RS
Q041 34

l‘)(.‘ l}C T

107540

107506

B3 15:-’3

13048,

14053

1505

5%
16035,
1708

1804

PAGE 91 5

ER
PRINTF

MOV
MOV
PRINTF

PRINTF

MOV
CALL
BCS
JHP

CLR

HOV

BIT

BNE

DEC
CALL
LNt
ERRSOFY

MOV

TaT
313
MOV
PRINTE

Hy
Nl
N
Anl

1404
@0UT232

TARR23+44(R3),R1
TAB23+¢46H(R3),R2
a1l ,R1,Re

GPME 236

LR
CALRFTY
1554
1004

Re!

PEOTTM,RE
2200,aCHA

180¢%

R2

INGERT

1708

2303 ,230) ,bERY

#4000, ADAT

R‘!

J1G8

A0, 1]
OPME235 ,R1,R4

Hoot (R3
HE
SR
R

s AND GiKIP MTE T
tPRINY

(GET VO TAGE ON 500 UHM

LAND PRINT It

{PRINY HOW TO C

AND
vOlu T PRINTOUT

"MILLIVULTY’

MOy
MOV
MOV
TRAP
ADD
TOULLE

MOV
MOy
MOy
MOy
MOV
TRAP
ADD
(ONT INUE
MOV
MOV
HOV
TRAP
ALD

JSET O INAIRLT GAUN PRINTOUT
;READ OPERATOR KEYBOARD ACTION
{BRANCH 1+ CARRTAGE RETURN
tREPEAT IF NO CARRIGE RETURN FOUD

;CLEAR INHIBIY
;L OAD READ?
s READY SET
iBRANCH [F YRS
tDECREMENT TIME
e Ie BRANCH TF
(HRANCH [F KOT
: ERROR HANDLER

L OAD DATA REG.,
WAS THE GATIN C
tHRANCH I by

HALF

OQUT COUNTER
“hhie IS GET
ZERQ

TRAF
CWORD
L WORD
CWORD
SCALE
MEY ., FRI

{HALF
AL TH.

1SR TUR R FOR PRINTOUY

iPRINY DAT AND

JUOAD TR

ARt

CHA. VALUL
My
MOy
Moy
MOy
My,
TR
IAYRIM)

PJINT (O P

s D BEVEN ADDRE S

.
b os oo

.
b+ a0

SCHLE PRI,
TTMEQUT COUNTER

#10,5P

fOUT2 A2,

01, (<P)

50 ,R0O

CSPNTF

24,5p
RANCE

cP.RG
CS$PNTF
510,50

#PMEDC 346,
41, (SP)
5P RO
CSPNTF
&4 ,5P

FLAG

CHERSOGHT
? qL) T

EL) K-\-‘l
FER3

NTED?

R4,
1,

LSNP
(b

OPME AL

g, (a8

SEL RO

U

D RO
TR AT

56Q 0238

-(SP)

(SP)



HARDWARE
TEST X,

S10l
9100
4103

2104
9105
91y
9107

2108
9109
9110

Yiil
91l2
9113

9114
9115

4116
9117/
9118

9119

TESTS

ANAL QGUE OUTPUT (CAL ITBRATION ROUTINE)

Q74242
Q74246
Q74252
07405
074250
07420
074.264
Q74266
graxte
Q74276
07430,
074304
/4304
04210
OTAT1A
074316
074320
0’4324
074326
074320
074330
0r4330
074334
0/4340
74344
Q74346
Q743250
0743554
074360
074304
Q074164
074366
0’4370
Q74174
074400
Q74402
0 /4404
Q074410
073410
07441
074416
0744290
0/484.4
0744226
07445%2
Q744346
074440
r7444r
(»/4444
0 4448
(371459
O /7445¢
0244600
074442
“) fd“'.’l*;
O Made.t.
Q4472

HACRO M1200 26 0CH

016301
016307

012746
012746
010600
104417
062706
Q04737
0057357
001043

Olz746
012746
010600
104417
062106
006201
00A002

010246
01014¢
012746
¢l2/4b6
010600
104417
062706
016301
016302

010246
010146
012746
010746
010600
104417
062706
000426

0l12/46
012 /74¢
010600
10441/
062706
0163501
016300

010796
0101494
17445
01,0744
010400
10441/
0h2 704,

Qlo/ay,
012746

0 /5060
07506

0/6507
000001

000004
015764
174754

0?70Ce
000001

000004

076576
000003

QooQ10
075064
0750606

0670/
000003

000010

OH 716
000001

Q00004
075064
0150606

041707
00000 %
000010

[) :’P,’,‘,.‘

000001

B 15:00

190%:

J00%:

PAGE 91 6

MOV
MOV
PRINTF

CAL L
151
FINE
PRINTF

AGR
ROR
PRINTF

MOV
MOy
PRINTF

BRH
PRINTF

MOv
MOV
PRINTF

PRINTF

Ft P
L35

TAB22+100(R3),R1
TAB2 2. 102(R3),Re
HPME238

DECOUT
AN 52
1908
aQuUT231

R1
R
4PME239,R1,R2

TAB 5+ 104(R3),RL
TAB.34+106(R3Y ,R2
¢TOL1,R1,R2

SO0
a0uUT232

N30 1040k %) K1
TAB A LULUHS Y, RY
#Y0LL,RY RO

HPMEL 3k

SEQG 0239
pLOAD R FOR DFCOUT ROUTINE
sULOAD Re FOR DECOUT ROWTTINE
1PRINT HALF SCALE CALIBRATION
MOV SPMEZ 34, -(SP)
MOV #1, -(SP)
MOV 5P, RO
TRAP CSsPNTF
ADD 4 ,SP
s CALL DECTIMAL QUT ROUTINE
3 IS VOLTAGE UStD 2
sHBRANCH [+ r# 4
(PRINT *MICROAMPS!
MOv QOUIT231, -(SP)
MOV 21, (5P
MOV GPL,RO
TRAP CSPNTF
ADD {44 ,Sp
{DIVIDE BY TWO FOR VOLTAGE VALUE
;DIVIDE Br TWO ADD CARRY FOR VOULTAGE
+PRINT VOLTAGE ON 500 OHM RESISTOR
MOV Re, -(4M)
MOV Ri, (LR
MOV aPME 39, -(SP)
MCV 25 .(5P)
MOV SPLRO
TRAP CSPNTF
ADD %10,5P
(GET VOLTAGE ON %00 OHM TOLLERANCE
sAND PRINY 17
MOV Re, (9P
MJV Rl, (P2
MOy 27001, - (3P)
MOV 2%, (5P
MOV SP RO
TRAP CSPNTH
ADD 210,5P
s AND SKKIP MILL IvOL T PRINTOUT
tPRINT "MILLIVOLTS!
M QUUTRR, - (SP)
Mav a1, (sP)
MOV 5P L,RY
TRAP CSsPNTF
ADD 23,5P
JGET VI TAGE UON 500 OHM TOLLERANCE
|
AND PRINT IY
MOy R, Sk
My Ri, (4P
MOy AT 1, sk
MOV 84, P
HOV S, U0
TRAR CorNTs
ADD LRNGIEN
tPRINT HOW TQ CON. LMUE ,
“,\‘,\. (‘i"‘!’_‘ _‘M. -y ‘jp\

MOV a1, unk?



HARDWARE

TEST 23:

9120
a1
912
2102
9104
9105
916
RN
9108
le.‘tq
9130
3131
QLI
413r
9134
9135
9136
D I
9138

4159
4140
9141
91402
3143
3144
9144
I14n
Yia’
9148

9149
150
()1l)1
152
91573
9154

£

TESTS  MACRO M1D00 26 0CT1 8% 15:.00

ANALOGUE DUTPUT (CALIBRATION ROUTINE)

PAGE 91 -7

#1 RO
CALRET
2158
1603
RS
2204
CHAZS
#1,R5
104

; THE FOLL.OWING PART IS USED IF

074476 Q10600

074500 104417

074502 062706 000004

074506 Q12702 000001 MOV

Q074512 004737 017066 2104 CALl

074516 103402 BCS

074520 000137 Q74132 JMP

N74524 008705 2154 ST

0526 Q01402 BEG

024530 000137 072650 JMP

C745T4 012705 000001 2204 MOV

074%40 (CO0137 073060 JMP
{CALIBATION

074544 00LH787 074754 MANZ3: T4T

074550 001004 BNE

07454 01737 0721002 Q04140 MOV

074%60 000403 BR

C45620  Qlavsr  tele2 004140 108 MOV

Q745170 20%: PRINTF

Q74570 ule?lds 076655

Olab/4  ai2746 000001

074000  0106C0

07460 104417

074604 062706 000004

074610 004/737 015204 CALL

074614 00473/ 014730 caLL

Q0’4620 005002 CL.R

074622 Q13703 004164 308 MOV

Q74626 032777 000200 107050 40%: BHIT

07434 Q01010 tINE

Qrlasis Q055038 DEC

O74K40 004737 0l2idb CALL

04644 QU170 HINL

074646 ERKSOFT

074646 104457

Q74650 004400

04652 077021

0/4654 007442

0774656 010177 10/000 508 MOV

O2an62 004737 Q1T066 CAL T

Q74666 10376 B

074670 0051700 T

Qlanlz 001353 BNt

O/4n/4 PRINTF#

Q4674 0104446

Q7467 0101446

O/MI00 012746 0O/601H

A /0e QL2748 Q0000R

0710 010600

074712 104417

g/a/1a Ok 10F 000010

(14720 60%: PRINTF

NN WIS S Y PR § I NUAFS

04724 012746 Q00001

ANS 232

10

BOUT2EY ,PADD
204
Q0UT 232 ,PADD
HPRMST

DECIN

ADCON

1P

RFDTIM, RS
2200,8C5A

50%

R3

INSFRT

404

2304 2301 ,FER3

HY,duNT
CALRET
H,

S

#PMFD 45 R1,R4

OPME 2 36

SEQ 024C

MOV SPLRO
TRAP CPNTF
A0D 84, SP

1SET INHIOIT PRNTOUT FLAG

jREAD OPFRATOR KEYROARD ACTION

1 [ CARRIGE RETURN NEXT STED
;BRANCH IF NO CARRIAGE RETURN
(WAS 1T THE SECOND PASS 2

i IF NO BRANCH

s IF YES JUuMP 70 CHANNEL PRINTOUT
(SET SECOND PASS INDICATOR

;DO THE SECOND PAsSsS

THE OPERATOR WANTS MANUAL VALUES FOR

1% VOLTAGE USED 7
JBRANCH iF YES
(LCAD MICROAMPS
CAND JUMP

(LOAD *MILLIVOL TS INFORMATION
{PRINT ENTER MANUAL. VALUEL

INFORMATION

MOV #PRMST, (SP)
MOV #1, (SP)

MOy 5P . RO

TRAP CSPNTF

ADD #4,5P

(REQUEST A DEC, N, FROM OPERATOR

s CONVERT THE ANALOGUE VALUE TO DIGT,
;CLEAR INHIBIT MESSAGES FLAG

;LOAD TIMEQUT COUNTER

JREADY SET

iBRANCH IF YES

(DECREMENT 1 THEQUT COUNTER

(SICIP BRANCH [r - SF 10 14 ST

{BRANCH [F COVNTER IS NOT ZERO
;ERRUR HANDLER

TRAP CSERHOFT
L WORD SR04

L WORD Foro
WU ttRE

iU OAD DIGITAL vAtuE INTO DATA REGISTER
(READ OPERATOR KE YBOARD ACTION

(BRANCH IF CCR™ WAS TaHED

pANHIBLT THE PRINT QUT 7

sBRANCH 1F b

{PRINT CHANNEL NUMBER « DAT CONT,
MV e, (5P)
My RL., (s
MO APME RN (LR
MOV N A
MUy AN
TH AP CivNie
ADD RN
(PRINT HOW TO CONTINUE
TSN S 2| B T WL A
MOV a1, st



HARDWARE

TEST 23:

9156
ats’?

3158

H1hy
9160
il
Gle?
Qled
9164
')1.{'15

9166
a6/
9168
9169

9170
a171

9172
31732
9174

917hH
a1l

177
9178
4179

1RO
“4181
l}lH‘,
18 L
3144
9145
l)lH(l
4LE7
41nM
AN
1
4191
l“.l“.
R R
= IE I
G195

THSTS

MACRO M1.°00

S6-OCT-83 15:00

ANALLGGUE OUTRUT (CALIBRATION ROQUTINE)

074730
074732
074734
074740
Q74744
074746
074746
074750

aralhe
074754
Q74756

074760
0’4766
074770
Q74776
075000
075006
075010
075016

075020
075006
0750350
075036
0’5040
070046
Q75050
075056

O NH0960
Q7506¢
075070
C75076

195100
Q5 lue
0/5110
075116

0’5100
75214
0O75.4%
O/5 %00

(SRART- T8
O/ %0
SIFASY RT3
AT LM

‘)/‘)1”1’,

YL AVEIY]

010600
104417/
062706
01270
000726

104432
000136

000000
0CoL0o
000001

Q00002
Q0620
154365
000620
000004
001440
Q07643
000000

0.341"%
00060
025413
000620
04 /033
001440
0470%4
000000

0116149
000420
000000
000L2Y
023400
001440
U 7340
000000

04T
104%
104

104

(M‘a
ah
uah
uidh
D4t

3

4L

000004
000001

000671
000000
001563
000000

000000
000000
000000
000000

000000
000000
000000
009000

107
110
101
11/

116
11e.
101
191
101

P

€ —

GOUCO2
000002
000004
000004

000006/
000000
000004
000004

000002
00000
Q00004
000004

on2
101
114
040

034
045
|
10¢.
111

N7

04s

PAGE

91-8

MOv
B8R

ExQve3d: EXIT

ANS23L
ANG2 3!

ANS2%3,

TABS3

THHD? 3, s

MEG23L:
MEGE3
ME G237

PME AN,
PME IR,
PMEC B0
PME 5L

PHE S
PME232:

WORD
JWORD
LWORD

WORD
L WORD
WORD
.WORD

.WORD
LWORD
WORD
.WORD

JWIRD
.WORD
L WIRD
» WORD

NLIST
JASCLY
LJASCTY
ALCLYZ
JRGCIZ

CANC T
LALGCTYZ
. A‘;C Ic’
JAGTLY
JAGCTY

LALCLYS
JASCIL

MOV 5P ,RO

TRAP C$PNTF
ADD 4, 5P

0l,R2 1SET O INHIBTT PRINT FLAG

204 (GNINTO L JOP

TST EXTIT TEST
TRAP CsExIr
.WORD 1.10060G-,

0 ; GAVE LOCATION FOR CHANNEL.

O SAVE LOCATION FOR CHURRENT QR vin T

1 : SAVE LOCATION FOR OPERATOR VALUE

2..441,,2,400, {MODE O (LOADED VAL UE INT(O DAT = 1)
-9995, ,000, 2,400, (MODE 1L CLOADED VALWUE INTO DAT = 1)
4,,88%, ,4,800, {MODE 2 (LOADED VALUE INTO DAT = 1)
4003, ,000,4,000 +MODE 3 (LOADED VALUE INTO DAT = 1)
9997, ,000,,400, tMODE O (LOADED VALUE INTO DAT = 7777)
999%.,000,2,400. tMODE 1 (LOADED VALUE INTO DAY = 7V77)
19995, ,000. 4,800, {MODE 2 (LOADED VALUE INTO DAT = 270D
19996, ,000,4,000 tMODE 3 (LOADED vALUE INTO DAT = 277707
5000.,000.2,400, sMODE O (LOADED VALUE INTO DAT = 4000)
000, ,000,2,400, {MODE 1 (L OADED VAL UE INTO DAT = 4000)
10000, , 000, 4,800, (MODE @ (TOADFD VAL INTO DAT = 40000
12000, ,000,4,000 sMODE 3 (LOAGED VALUE INTO DAT = 4000}
BE

st SARNAL UCUE DUTPUL (CALIBR, ) SPECIFICALL Y SELECTABLE SN/
JCHANNEL 1O CALIBRATe 77

/CALIBRATE TOR CURRENT (0) DR FOR vAL TACE (1)

/00 vOU WANT T0 FOLLOW THE CALIBRATION PROCEDURE 2

JuNSACALIBRATION £ QUIPMENTEN/

JENSADTGITAL VOL THETER TUO MEASURE
JHAQUTRPUTYS . THE DM GHUE D HAVE
/AR OR CURRENT Al THMENT

THE VU TALE
Ak ACCURAC Y OF
ATTACH THE 500

GNDY T RURE N ey
I, PERCENT  wN
MM RESTS TORYN

JUNTN PARALTBL WIMH THE DV, N
FENEAD - 0 RS RANGE T st rCie QM B Gt AR D YeN
sahsad - 20 MA RANGE 1S StlECTHD (COFs BLT Sk T e

SEQ 0241



HARDWARL T STS MACRO M1200 26 -0CT 82 15:22 PALE 91 9

TEST 23: ANALOGUE QUTPUT (CAL TBRATION ROUTINE)

e 06101 04 101 103 PMER33: . ASCIZ  /«#ACHANNEL NOT AVAILABLE, ENTER AVATLI ABLE CHANNEL eb/
Gia) 076205 04% 116 04AS  PMEQR4: ASCIZ  /#8NsAADJUST THE OFFSET TRIMPOT UNTIL THE Oovet INDICATES 7/
QiR 076275 04 116 04% PMEXSS: _AGCTZ /dNsSARTT PATTERN #06A OQUTPUT TO CHANNEL #0355/
3199 A7n15. 045 116 04%  PMEDSHE: AGCIZ  /#NMATYPE CARRIAGE RETURN TO COWRTINLH <N/
YIOY 076401 Q4% 1l 045 PMESI?: (AGSCTIZ  /#N$SAADJUST THE GAIN TRIMPOT UNTILL THE DVM INDICATE . ..
3201 076507 45 ile 049 PME238: (ASCIZ  /#NSANCW CHECIK THE HALF SCALE THE DVM SHOUL D THEICATE o/
920, 076576 045 101 0% PHERZO: ASCIZ  /eA- -«DSHA WZ33A MILLIVOL T CN 500 OHM RESTSTORS
9203 076655 045 l1i6 045 PRMST: JAGCTZ /«<NSAENTFR MANUAL VAL UE TN/
204
G0N Qe TOTY 045 101 040 10l 1: CASCTZ O NSA TOLLERANCE - #D1%A ®D38A MILL IVOLTOs8NY
G206 Oi6Tn 045 101 Q40 0OUT232: LAGCIZ  /«A MILLIVOLTHsN/
90707 Q7000 Qu 5 101 040 QUT231: A5CIZ /«2 MICROAMPGEN/
YOOH
CRICR NN P 12 105 101t E2301: JASCIZ ZREADY BIT IN C5A NOT SFT AFTER LUANING DATA REGISTERS
10 LIST BEX
9l A VEN
9212 077100 ENDTST
O 710n i 10060

077106 104401 TRAP CSFTST



HARDWARE

TEST 24:

3249

9250
9251
9252

9253

9256

Q257

TE ST

ANALOGUE TNPUT (CALIBRATION ROUTLNE)

07234
077240
077240
077244
077250
077252
077254
O/7260
77200
Q077264
07727
ortaile
071274
077300

0/ 7362
Q77362
077366
Q77372
Q77374
Ottil6
Q77402
C/774002
Q77406
o77412
077414
071416
Q77422
Q740
Q77’46
Q/74%2
0/74%4
Q7743¢
OlrAag;
O/7442
0/744¢
0771452
U 7454
Q77456

MACRO M1.200

062706

0le74¢6
0ol1a746
010600
104417/
062706

012746
0lr746
010600
104417
062706

012746
0le746
010600
104417
062706
000460

012746
012746
010600
144417
062706

012746
012746
010600
104417
062706

012746
0l2746
010600
104417
062705

12746
012746
010600
10441/
062706

012746
012746
010600
10441/
062706

012a74¢
0122 /7/4¢
01ChAO0
104417
06270Q7

O6 -0CT 843 1520

000004
100604
000001
000004
100675
000001
000004
100750
000001
000004

108
100364
000001
Q00004
101604
000001
000004
101036
Q00001
000004
101145
Q00001
000004
1010
Q00001
ouaQ04
VA g
0Q0Q01

LLQ0Ua

PAGE 921

PRINTF

PRINTF

PRINTF

BR
PRINTF

PRINTF

PAINTF

PRINTF

PRINTY

PRINTF

HPME24C

#PME240

OPME24E

peloL
OPME24A

E245

OPME 24F

GPIE 246

HPMLE 24H

aPME24 ]

N

SEQ 0e44

ADD 654, %P
s CALIBRATION INFORMATION FUR BIPOLAR
MOV OPMESAC, -(SP)
MOV SP,RO
TRAP C$PNTF
ADD g, 5P
1 CALIBRATION INFORMATION FOR BIPOLAR
MOV OPMEL4D, -(SP)
MOV @1, -(5P)
MOV SEYL RO
TRAP CSPNTF
ADD 844, 4P
i CALTBRATION INFORMATION FOR BIPOLAR
MOV #PHM 4F, -(SP)
MOV 1. P
MUV SF,
TRAP CskN
ADD 44 ., 5P

AND SIKTP UNTPOLAR MESSAGE

{CALIRRATION INFORMATIUN GENERAL

MOV
MOV
MOV
TRAP
ADD

BPME2AN, -(SP)
a1, (SP)
GP,RO

CSPNTF

#4 ,5P

{PRINT UNIPOLAR MtSSAGES

MOV
MOy
MOy
TRAP
ADD
s CALIBRATION INFORMATION FOR
MOV
MOV
MOV
TRAP
ADD
sCALIBRATION INFURMATION +HUR
MOV
MOV
MOV
TRAP
ADD
i CALTIBRATTIUN INFORMATION tOR
MOV
MOV
My
TRAP
ADD
{CALIBRATION INFORMATIOthﬂﬂ
Ly
MY
MUV
TRAP
ADD

APMEE S, - (S

a1, - (5P)

SP,RO

C$PNITF

24 ,5P
UNIPOILAR

SPME 24, -(SP)

21, (5P)

4P L,RO

CSPNTE

a4 ,4p
UNIPOLAR

LSPME2AG, - (5P)

#L, (5P)

HP  RU

CSPNTH

04 , %P
UNIPOL AR

GPME 4R, - (SP)

al, - (HP)

HP L RO

CSPNTH

24, 45P
UNIPOL AR

SPME AT, (9P)

1, )

S RO

CsPNTF

#4450



HARDWARE TESTY  *WlRUD MLIS00 26 0QCT 8% 15:22 PAGE 92-2
SEQ 0245
TESY 24: ANALOCUE INPUT (CALIBRATION ROUTINE)D

3258

9259 077462 Q05037 004134 204 CLR MO0y ;LOAD DACON INPUT (UNIPOLAR)

Q260 077466 032777 000020 104204 BIT G0, MDD : TS UNIPOL AR RANGE SWITCHED

Ar61l Q77474 001403 BEQ I0% {BRANCH IF YES

9262 017476 012737 000001 004134 MOV #1,MODE :L.OAD DACON INPUT (BIPOLAR?Y

G263 077504 305 GMANID MES242,ANS242,D,77400,0,15.,YES ;GET USED CHANNEL
Q77504 104443 TRAP C $GMAN
077506 000406 BR 10001
077510 100074 . WORD ANSGP4 2
Q77512 000052 . WORD T$COOLE
077514 100246 .WORD MES242
077516 Q77400 .WORD 77400
0717520 00GG00C L WORD TSl IM
Q77522 000017 .WORD TSHILIM
Qv7524 1C6001%:

9264 O77524 042777 077536 104152 BIC #77536,aCGA ;CLEAR CSA R/W BITS

92R%5 Q77532 053777 100074 1041448 BIS ANS242,aCSA s LOAD CHANNEL NUMBER

9266 077540 013704 100074 MOV ANG242 R4 s AND GFT CHANNEL NUMBER

9367 Q77544 Q32777 100000 1041%2 BIT #100000,a(5A 115 THE CHAKNNEL AVAILABLE

9268 077552 001011 BNE A0S {BRANCH IF YES

9269 077554 PRINTF «PMER41l {PRINT CHA, NUT AVAILABLE
0775%4 Q12746 101375 MOV #PME,41, -(SP)
077560 012746 (00001 MOV #1,-(5P)
077564 010600 MOV 5P, RO
077566 10441/ TRAP CSPNTF
Q1I%70 062706 000004 ADD #4 ,5P

9210 Q77574 000743 BR 204 :

9201

9272 Qr1u76 408 GMANID MES243,ANS243,0,16,0,7,YES ;GET GAIN
Q77576 104443 TRAP C$GMAN
077500 002406 BHR 100028
/7602 100076 . WORD ANS24 Y
077604 0QQ0032 . WORD T$CODE
017606 100306 .WORD MES24 3
077610 000016 . WORD 16
077612 Q00000 . WORD T$LOLIM
077614  0C0007 . WORD TSHIL IM
Q717616 1000258,

G2IE Q7616 093777 100076 104060 BLS ANS24 3, acan < A0 GAIN INTO CSA

9274 077624 006237 100076 ASR ANG24A 4 {CHANGE GATN BIT POSITION

3275 077630 013737 100076 Q04136 MOV ANS24 3, GATN (1.OAD DACON INPUT (GAIND

?ggg 077636 006337 100076 ASL. ANGP4 3 s CHANGE BACK GAIN BIT POSI.

9.

9218 0771642 Q05777 104034 TS0 QAT tREAD DAT F0OR ClLR DONE+ERR BIT IN CSA

Y279 077645 017737 101032 004004 504%: MOV NCYSA, BAD {GET CSA CONTENTS

9280 077654 Q32737 000200 004064 BIT #00,8AD JREADY FOR CONVERSLON (DONE CLEARED)

9281 077662 Q04737 012146 CAL L, INGERT (OKTIP BRANCH TH " SEFIY IS SET

9PR2 077666 Q01414 BEQ 608 :BRANCH TF B4

9283 ¢CU7670 Q12737 100000 Q040K MOV #100000, 600D 1SET UP COUD DATA

9284 O7TRI6 013737 1000/6 004062 MOV ANG 243, GO0 (SET UP GOOD DATA

4089 077704 Q50437 Q04062 H15 R4 ,L000 P

G286 C/77/10 ERRGOF Y 2401,E2401,EERL ;ERROR HANDLER
077710 104457 TRAP CeER T
Q77712 Qpasal CWORD Jan
077714 101746 CWORD Foaol
AT tAEY: CWORD FERL

9287 077720 Q05003 H0% CLR R3 ToLEAR DUNE TIMEQUT COUNTER



HARDWARE TESTS

TEST 24

9288
3289
Y290
9291
3292
9293
9094
“.’{)_\)t)

Y296

929!
3298
5299
9300
3301

9300
9303

13504
9305

G306
Y207
93308
9309
Y93iv
Y311
R P
93513
3514
3515
3316
351!
93519
{j{l(’
BHA5.20
3301
ho0
-«"{‘) l)
A
.)’} ‘)IJ

nie

9i2v

MACRO M1200

26-0C7-83 15:22 PAGE 92-3

ANALQGUE INPUT (CALIBRATION ROUTINE)D

0/1i122
Q77730
Q77736
0717744
077746
Q11150
077754
Ol lIs6
Q77764
077764
077766
0717170
Q7772

077774
100002
100006
100012
100012
100016
1000227
100026
1000350
100052
100046
1000472
10004
100046
100052
100054
100056
100062
100066
100066
100070

160072
100074
100076

100100
100173
10C 4w
100306

100364
100421

1004 /74
100% 44
100604
100n 72
100750

10105,
1010677

052777
017737
032737
001013
005303
004737
001365
0521737

104457
004542
102031
ooQ34e

017737
013701
004737

013746
012746
012746
010600
104417
062706
CoaAT37

012746
012746
010600
104417
062706
000137

104452
00rP010

Q00000
000000
000000

045
104
125

107

045
045

049
045
u4s
0a,
st

04y
4%

000001
103750

000200

012146
000200

103702
004062
014512

004062
101661
000002

000006
015764

101731
000001

0V0004
077646

123
117
123
101

11t
10

116
101
1C1
ilts

101

11
101

103754
004064
004064

004062

004062

06&
040
105
111

045
107

04y
101
101
034
101

0ac,
101

BIS
70%: MOV

BIT

BNE

DEC

CALL

BNE

BIS

ERRSOF T

80¢: MOV
MOV
CALL
PRINTF

CALL
PRINTF

JMP
EXIT

ANSE4L L .
ANSP4 2
ANG24 3,

.WORD
+WAORD
.WORD

ANLIST
ToHND24 L ASCIYZ

MES241: (ASCLZ
MES242: (ASCIZ
MES243: (ASCIZ
PME2QA: ALCII

JASCTYZ
PHE AR L ALCLLT

JAGCIYZ
PME2AC: ASCTZ
PHE. o4 JASCTZ
PHME At ASCLYZ
PME24qb s (ASCTT

CANCLS

NS

41,aC5A
acsa,BAD
8#200,8nD

80%

R3

INSERT

70%

#200,G00D

2402 ,£E2402 ,EER1

aDAT, GOOD
GOOD,R1
DACON
4PME244 ,GOOD

DECOUT
#UTR24

0%
TST

0
Q
0

BEX
/uS 2R AANAL OGUE

INPUT (CAL IBR.)

SEQ 0246
iSTART A CONVERSION
{GET CSA CONTENTS
; CONVERSION DONE (DONE SETY 2
{BRANCH IF YES
;DECREMENT DONE WAIT COUNTER
;: GX1P BRANCH IF 'SFI* IS SET
;BRANCH IF NO TIMEOUT
tSET UP GOOD DATA
; ERROR HANDLER
TRAP C$ERSOFT
L. WORD 24072
.WORD E2402
.WORD EER1
(GET DAT CONTENTS
:L.OAD DACON INPUT WITH DAT CONTENTS
{DIGITAL TO ANALOGUE CONVERSION
:PRINT FOUND VALUES
MOV GOoOD, - (5P
MOV H#PME244, -(SP)
MOV a2, -(5P)
MOV SPLRO
TRAP CePNTF
ADD #6,5P
(CALL DLCIMAaL Out KROUTINF
sPRINT 'MILLIVOLTS®
MOV L0UT24 - (SP)
MOV #1, -(5P)
MO SPL.RO
TRAP CSPNTF
ADD $4 , SP
:GO INTO LODOP
TPAP CSEXTT
AIORD L10C061 -.

JLOCATION FOR HELE ANSWER
$ HSAVE LOCATION FOR CHANNEL NUMBER
$ SAVE LOCATION FOR GAIN VALUE

GSEECTFICALLY SELECTABLE %N/

/DO YU NEED CALIBRATION HEL? INFORMATION 2/
/USED CHANNEL FOR VOLTAGE SUURCL Y

/GNIN (TYPE C-7

- GIAN 1,2,5,10,20,5%0,100,200)/

+uNSACAL TBRAT LON INFORMAT TONMN
JEAGAIN 1 T9 USED FOR FOLLOWING PROCEDURE =N/

/NSNS AFOR BTIPOLAR ADJUSTRENT sNsSN.-

ZRBADJUST VOL TAGE
JEAADJUST QRESET TRIMPOT
/NSNS AAD JUST v TAGE
‘MAADUST GAIN TRIMPOT UNTIL

SIKVIRCE TO

N 994951 VveN

UNTIL Q001 « 99,4491 vY APPE AR ab
'3 9N VEN

PrTE 03,9907 V) O APPE AR el

/uNSNSAY DR DNIPOLAR AD S THME NTdNeN

/wAARJUST VOL TAGE

TU .03 Vel



HARDWARE
TEST 24:

SR
PR PR )
YIXO
gL
SRR
REES
nAR4
YR,
RIS
yRLs
wdIy
SIS
GLay
RV R
431}“
Ly e
9344

TESTYS

ANAL OGUE. INPUT

101145
1010385
101307

10180
1014wl
101520
101604
101661

1012
101 ‘ae
10,0581

oot
1007100
L2100

MACRO M1,00 6

045
045
045

v4an
v4Yn
0a%
INL )
0ar

A5

1004
1.4

104401}

101
116
101

101
101
116
11¢
116

101

102
111

OCT 8% 1500 PAGE 9 -4
{ CAL TBRRATIUN ROUTINE)

101
04%
101

10%
106
045
045
044

a0

11
119

PMERAG: ALCIZ
PME2AM: ASCIZ
PMt.241: ASCIZ

PME24L1: (ASCII

ASCLZ
PHE242: (ASCIZ
PHMEQ24R: [ASCIZ
PMES44: ASCIY

QUTNA JASCT/

EoaQ): JASCIZ

2402 L ALCTY
JINT
A VEN
ENDTST

1544

/RAADJUST OFFSET TRIMPOT UNTIL 000t (00,0074 V) APPEARGEN/

/4NSNSAADJUST VOL TAGE SOURCE TO 9.9952 VeEN/

/SAADJUST GAIN TRIMPOT UNTIUL /776 (99,9952 V) APPEARSYN/
/HACHANNEL NOT AVATLABLE, ENTER CORRECT CHANNEL OR %N/

/BAFIND THE MISTAKE WITH OTHER TESLTS WN/
/HNSAMODN.E IS SWITCHED TO BIPOLAR RANGE NN/
/MNSAHMODLLE IS SWITCHED TO UNIPOLAR RANGE NN/
/¥NSAOCTAL VALUL #06%A, EQUIVALENT 70 :/

/oA MILL IVOLT/

/CSA CONTENTS INCORRECT AFTER READING DATA REGISTER/
STIMEQUT - DONE NOT SET AFTER AZD STARTN
BE X

L100A/L:
TRAP

CSETST

SEQ Oe4a/



LA
HARMMW ARE Tt HACHO Mo e OCT B3 1hed PAGE 98

S0 0048
TEST M6y VISUAL LED TEST - SPECLELCALLY SELECTAREE

RIS LHBT T TEST 05 VIGUAL LED TEST GPECIFICALL Y SELECTARLE ,

‘ISJ' g“000‘#““tl#““‘titi“t“tt‘&hi“t“‘t‘t‘tt‘0#0400@00040‘06‘&00‘QOOQOQJ-O

GAGK ; TEST 2% VISUAL LED TEST - SPECIFICALL Y SELECTARIE,

g Lia H

SR i THIS TEST 1% A VISUAL TEST, I7 FLASHES "HE {FD ON AND OFfF ON

RN 3 EVERY MODUE IN THE SYSTEM THAT I45 FOUND By iHE AUTOMATIC

RN H CONFIGURATION ROUTINE OR SELECTED IN THE HARDWARE QUESTTON,

")\'\'_1‘& ;

R LIV i MUX BOARDS ARE NOT INDEPENDENTL Y ADDRESSAHLE, SO THEIR LEDS ARF

YRR ; NOT HLASHED,

R LITH i

QL H THE TEST RUNS UINTIL “CNTL C IS TPED,

‘3.")8 '““#OO“..."0“#0\0“O“054‘0“###‘#&#‘#&“i#*‘h“‘ht&‘i-&hltl‘l‘h“t#t‘t“

')(t\"i

ELITAEB T AL TSN BONTSHT
100108 125

Ghng 102100 004 011714 Cnil GELLCT i CALL THe OELECT ROUTINE

L6 100106 (10377 ,WORD 11 472/ 7 SPECTFIC TEST, ALL DFVICES

G4t 100110 1020386 1514005 1 TEST HEADER ADDRLSY

Gind 100110 102000 HCC 104 ¢ BRANCH I+ THE TEGT 1% SEUECTED

9T65 100113 EXIT 147 i OTHERWISE, EXIY THE TEST
100114 1vaa sy TRAP Cet <11
10010A 000200 .WQORD L 10Uk -,

L Kpvey

Yt 1001000 00%001 108 CiR Rl 1 STARY By SWITCHING (FDS ON

Y TAH

9569 107100 062701 000100 203 ADD 8100,R1 i I+ BIT & IS CLEAK, SET LT

NED 102126 047701 0QQC00 B1C 400 ,R1 1 IF IT IS 61, CLEAR 1T

SRSt

220 100180 0D0%03%7 002,074 CLR LSLUN p GTART WITH UNIT O

LT 100136 Q13703 Q0,074 204 MV L $LUIN RE i FORM OFVGET FOR PARAMETER ADDRESS

ATA 100140 03035 ASL R H

GRS 1o2144 v L3020 Q03274 MOV GPADDIRS) R 1 LET PARAME TER ADDRESS IN RO

330 10.21%0 1006 BINE LMY} 1 [P uDDRESS 1S SET WP, HRANCH

9377 100150 GPHARD L $1LUN,R2 i ELSE, GET PARAM ADDRESH F ROM DRY
100152 213700 002074 MY | $1 N, RO
10,156 104442 TRAP CsuPHRD
10160 )10002 MOV RO R

G4 100160 01006% 003774 MOV R,GPARD(RS) ;o AND SAVE IT IN THE YABLE

179 102166 Q0L /12 154 4T (R v MODE ADDRe 4y = O 2

3180 102170 001000 HNt. 498 1 b NOT, BRANCH

LML 190178 004737 01,0014 JGR BC,CUNF LG ; BLSE DO AUTY CUNF TLARATION FOR THIS UNLT

580 100,176 010172 QOQO00 40%; M1y Ri,adH") t “WITCH THE 1ED OVER

WIML 102200 Q05037 00,0074 INC I $LVIN 1 LY TO NENT UNIT

“ER4 10006 O2R7%7 Q02074 Q02012 CHp E s, UNL L SUNITS v ALL CHANLED 7}

U;HH 102214 002150 T hry t IF NOT, SWITCH OVER THE NEXT

4,

CRERTO10.,0M6 0 01070% 0 €000 MOV 000, KT i WALIT $0R O % SECONDD

BCRA 10020 0047%7 0115906 508 Nk PCLWTUM boOS MIUL ISECONDYS WALT ROUTINE

L9 1o000h 00% 3017 C H? poe 0 2 00 SECUNDY

A0 102780 001874 NG 5043 1 GO ON TF 0% SEC,. ARE Ovit R

Iiul 10008 BRE AK 1 ALLGW OPEFRATOR TNPUT
104,)1).‘(1 10“4(“1’ TRAPD Cstm?\

T 1003 QOO A B SO : DOOTIT ALL AGATN

ERAF R

ERART! MO TST O HE X

434% 102356 044 1% 06 THHDCY 1t ASCIZ  /%5S08AVIGUAL LLD Tes! - SPECIFICALL Y SELECTAHLE (eN



L4
HARDWARE  TES TS MASHSG M0 e OCT 83 1500 PAGE 98 )

SE0 0249
TEST Oy VISUAL (ED TEST SPECLFICALLY SELECTABLE,

RELT LI BEX
gt FVEN
SECE
Q399 o0& ENDTST .

JTCRE NN L10062:

102320 104401

TRAP CPETOT



[~ 4

HARDVARE  TESTS 0 MACRO M1000 26 OCT 83 15:00 0 PAGE 94

SEQ ogho
TEST Sy VISUAL LED TEST - SPECIFICALLY SELECTABLE,
RO
(ST I
[ T 19
Sl 100300 ENDMUD

G337y



CL

TES! .

SESECT RO

b1

Qs} ‘1 1‘_
ALy
V481
van?
g8l
384
A
SUET
Giaas
[ o I

497

94338

I

VISUAL LED TEST

toa3ad

102500
102358202

ISR Y
154000

Y4000
1oals
PR FRINTe]
104004

MACRY Mi.,00

104504
000240

O -0CT 83 15020 PAGE 96

- SPECIFICALLY SELECTABLE,

JJITLE CLOSE SECTION

BGNMOD
$PATCH: :
L BLKW 500

.BLKB
LASTAD

400-<,8377>

LELAGT
ENDMUD

.
+

SHIFT 10 CORRECT FOR LST BLG

LJEVEN
LWORD T8EREE
JHORD TSSILE

SEQ 0egb1



CLCst SEOVYTON

500
uh ol
9L,
G515
G
353

ML
9h140
CRae

951

VISUAL

104004

121004
100,
1WICLO
1020
17050320
104072
104034
1E0%4
ALY
O10%6
a6 0
RER AN
MO0
21102
1.0
L0l Yg
IEVER D
PROR Al Y
gt g0
aud a0
150
1NN
ool J_ '7,4
Tl 74
V4174
AL
4,00
10420

;-

Tt

L v

T6244
Teadg
T, 0
ooy
ERILPAFAY]
TR
TS TR
1046914
1A g
1A
280
SO Aa0
A0
Taa s

104344

MACRO M1.000
LED TEST

000020

104024

000010

104060
000010

104104
000010

104130
000010

104154
Q00010

104200
000010

1064224
000010

104200
Q00010

104274
000010

104 4.0
000010

104 744
000010

1044/0

C0QQ10

J6 0CT 8% 15:20

PAGE 97

- SPECLFICALLY SELECTABLE,

BGNSE TUP
REPT
BGMPTAB
. WORD
ENDPTAB
.ENDR

16,
16.

0,0.,0,0,0,0,0,0

1.10063%;
L10065:

1.10064:
L10067:

1.10066
L10071:

1.100/70:
1 10073;

IGO0,
L10075;

1.100/4;
1.10077:

{100 6
L1G101:

110100,
L.1010%;

L1010
1 10105

1L1utad:
110107

P lalge
i 10111

IEEVABAVH

.WARD
.WORD

LWORD
WORD

JWORD
.WORD

WORD
WORD

WORD
,WORD

WORD
.WORD

LWORD
.WORD

WURD
WORD

CWORD
.WORD

L WORD
JHORD

LWURD
LWORD

LWUR
WURD

SEQ 0z2be

''10044
1.10065-,/2-1

110066
L10067 -, 72-1

1 100/C
L10071-,72-1

L1007¢2
L10073-,.72-1

L.100 /74
L1007%-,72-1

110076
L1000 7-,.72-1

110100
L10101-.72-1

t.Lo1a)
L10103-,-2-1

(10104
L10105- 721

1010w
L1oloy -, a0

TN RN
Lol Sl
oty
L—l\-‘ll\s“. !:‘1



CLOE S TIoN

TEST 25

] .
vty Al

G50

vISUAL LED TEST

1O hRA
1 4450l
TodXen
104370
124410
12410
ISA412
13414
Tan A4
104044
10449 26
*Oda40
L3S0
104360
L4960
1044
134504
104504

MACHD M1.200 M6 QCT 8% 1

104414
000010

104440
000010

104464
000010

000000
200010

000001

- SPECLFICALLY

JEND

5100 PAGE 9/ 1
SELECTABLE,
ENDSETUPR

-4

1.10113:

1.1011¢:
L10115:

.10114:
LL10117:

L1016
110121

Lt 1010
L1123,

LWORD
.WORD

. WORD
.WORD

WORD
WORD

LWORD
.WORD

SEQ O
1.10114
L10115-,7/2-1
1.1CL120

110121-.72-1

O
L10le3-.s7e-1

n

L"

i



CLOF
SyHBOL

ACHL &
ADLLON
AR

AT

SN
AN
AUHES RN
AN THD
RO LHA
ANS LA
NS 1
AN
ANSTIT L
AN O
ANS 12
AN 4
ANSTOL
HNS S8
ANGO S
ANG A
ANS 2
ANS D
ANS 3
l‘N ');"5(‘.’
NSNS
AN TG
.“4 I\J (," 1‘4 f.)
ANSIAR
a

AN
AT

R N

BAD
B0y
i‘ll,‘.\\;
BT
ptrried
EITOS
HT f\_J ’
Bntroq
Bl T
BT T
Hria/
Lrron
B1ta
Bifl
LT
BIT1Y
BIiv1.-
Wrye
HyrLa
B.TL%
Bl
Brtv?
!‘I\l 14

.1 13
SR

SECTTON

1AL E

Q4650
014730
o000
014470
0C4142
G246
050656
OS5 06HBO
OH50562
AT R YO
VL1404
Ut‘f K4 !'fl
ot 330
ST SR Yu e
(nnx34
Cub i3
DM aho
i 1RY4
15495
071560
O Lhhe
[RIR LTIV
07 /5
(1 ra 154
07396
100078
10004
1U00 Mk
1A
SRR}
SRBREY
[ANINIAR NS
()\]'{-‘ \)'}4
TR T2Y 2T 1)
(RISTSINIRAN
Qo000
OO0
0004
AN LQ

OO0 )

“

-

SIVIRINE: Y
0100
OO0L00
OOOAGO
1000
(RIMAR IO
00000
LS00
O 000
U, 000
AL TNTRINTY]
IEREHEN
ISR TNT)
(SIRIAIVANY!
SR NIY Y
R IPINTRT: 1!
OGO LU

6
G

G

MACRJ M1.°00 26

BIT?
RITA
BIT9
BOE
CALRET
CARRFL.
CHAR
CHIAZE
CHEKMAX
ClL.INT
CLKFLG
CNTOS
CNTOSM
CNTS00
CON
COND
CONEX
CONFIG
CONMSK
CONPRI
CONT
co
cP1
CP1A
CP1H
CP1C
CP10
CPLOA
it
cP1e
cp>?
res
Crag
cpPs
Che
cp?
CPH
TP9
CRUY
CHA
s
CURrRQOUT
CYCLE
CyCtLs
CYCRAD
CsAL =
C$AUTOD=
C$BRK -
CtBAEG
C ‘B'\L’J -
C3CHF (=
CsC1 T
CsCiLEn
Cyct). -
CsCLPL
Csryt.l
CSOCLN-

[ I B

OCT-8%

00000
Q00400
001500
000400
017C6h
o117
020454
072650
Ol1342
01/7%16
025074
011540
QL1534
011536
020010
003714
013704
012214
004132
012600
2746
012520
013720
013771
14045
Ol4lae
014400
014415
Qlaazy
Qlaeh
ala."
014,27,
0i40%,
014251
014266
0lac 4
014356
" 1436/
L1547
003704
00%706
0544 %0
0041L4
004 15¢
Q04160
00005,
000061
000022
000004
Q0000
GOOgaYy,
(SISIRIOI TN
QOO Ly
[SINIRIY] ':‘)
QOOO0,
(DSIRINRA D

000044
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G
6
G

G
1
)

GO

CsD0O0LU-
C3ORPTaA
CsDU w
CYEDIT=
C3$ERDF =
C4ERHR~
CS$ERRO-
CSERSGH =
C3ERSO-
C$FSCA=
C4ESED=
CsESUB =
C3ETST=
CIEX]IT=
C3GETH -
C3GETWe
C$GMAN -~
C$LPHK -
C3GPLO=
CSGPRI =
CYINTT=
CYINLP»
C4$MANT =
CtMEH =
CsMSG =
CSOPENT
C'PNIB=
CIPNTF »
CIPNT S
CSPNTX
C$QI0 -
CIRDB -
C4RE" G
CSRESE =
CIREV]»
C$RF1_ A~
CtRPT =
CsSEFG
CsSPRTI =
CeOvVEC
C$IPRI =
DACON
DAT
DBOUNC
DHIAK
DECEX
DECIN
DECINL
OECING
DECING
NECet
OrCOl
D COe
M Ccon
D+ P TIN
I
DIAGHME s

000051
000024
00C05%3
000003
QL0055
Q00056
000060
000054
000057
000010
00000%
000003
000001
Q0003
000026
oQoce?
00004 2
00004
Q000350
000040
000011
000020
000050
000031
000023
00Q0%4
00G014
00001/
000016
000015
000317 ?
000007
Q0004 ?
00001338
000004
Q00021
0000, "
000046
Go0041
0oCor?
0QO0L 2
ol451>
0O&70,
Q03/.0
ouay /e
Ols0la
015204
01 .lfl 1 t.J
SR ISR
015/%4
015764
gi16102
Q1 il
Ol
O L0
()14d444gre,
Q00000

Ly
L
"

(

4

la

|

DMFR
DMPTAB
DO
MmoPHD
DROPED
ECNT
FERA
FERB
FFRG
EERHY
FERS
EER3Z
EERA
EERS
FERb

EF .CON=
£F . NEW=
EF .PUWR=
EF . RES -
FF.5TAA
EMGL
FEMGe
EMGE
FHG4
EMGS
EMGe
END

£ RREL K
ERRMSG
FRRINBR
ERRTYP
E VL
Fxyl
EXQV1IV
ExQvil
EXgvld
EXUVIS
Exadvlia
Exavilh
EXQGV16
ExQvl?
FaUvis
ExUvio
E XU
EAQVSO
ExQvel
EXQVES
P MOVOR
EXQVvE
E Qv
P x(dvh
b xuve
by
P rlvs
ISR SVAVAY!
bt
ExXTR]

¥

C65 15
066340
01445/
Q026650
00401314
Q037%4
DO/6%4
00 /F64
Q07724
cQ734p2
007400
Q01442
oov474
007540
007602
Q00036
000015
00034
Q00037
000040
0077’62
01003%)
010101
010166k
010230
010314
02X644
Qulloa
Q07200
00 /200
QU176
000004
027100
Va6
valril’a
ST PRAY N
(4 34449
Q4560
05065
Q%437+
05 /450
Oel4alb
062440
027556
Qh 3750
SR
O71%44
Or/d a6
Q0K
O"‘l 50
QX L0000
O%Qtrel?
R P}
0 gh‘\?\.‘
R I
Qe 000

(STVE A1)

0
)
{
O

17002
170%
t1/04
i 10%
F1/707
E1301
L SR RT IO P
Flvwo g
E 200

E2001L
Eo01

| PV

203

ool
EOLOY
t 2103
tolod
Fol0 7
EOLOM
SRS RNAR
L1110
Locol
| SAIR!
Fodon
[ S T
P oAon

t tud

PR,

& 300

O6%4¢,2
Q0100
000035
040k
02 /150
081445
c41601%
042660
04 34,5+
043522
04%570%
Q4L /84
04601%4
0461035
046163
04+%2314
046315
05176
051755
052030
0520613
o%h21 34
056014
056134
056244
05634,
05c3/1
Q60154
Ov. 044/
0&0537
060614
0(:“ 7 14
ORI
D625 8
Ot nd )
0637120
Qo005
064034
02708
0,77 70
OO0 85
O/N074
Q70164
Q7055
DRIREY T
Q70434
O/04%1
O .’GHU .
QF0ORS0
Lj "5:4 ‘O
Qo0
1ol "de
1008
\)."\Orwf W
Q%0
Rl
SRR

SEG 0e%4



ol et
o f1t" .l

O

‘
hl
A

\
N

-
- .
-

l\\\

[ |
"

L]
NN

: !’,1\\‘;
1,0°.
B

A

Era,

SR TO I

t 8%

[SATAN

!

{

|

f

;

i

H

H

o
e
t

!

f

an L
RIS

Io .
- TRPA

U AGH
TLMANY

IRMATY

T T I
by N
L W S
b
SNy
bAHARD -
bosil
FSINIT -
S T S
Fsrol =
FSMGG
FooowOT =
R
$RPT
9t G
$O0F T
$ 9y
$918
W
FATEsT
GRIN

Lt TNUM
LOOBAD
(000
GRaADD

[ 24 S
GHSCNTH
VDt L™
03DISk

-— o A e

SECTION

Tai.y

0A2040
QXL
RN
gro3lo
SRS
GEREAN
DRRYIRN
AR A
ALA500
Ul Y
DAaK 0
0A2 'L
ICESEIVIO
(B SETRLEW
(\ .“\ ) 1\-)‘)
RN
QN6 0G
(‘.'H‘-‘I()E‘
Q5 /84
vEi14a
Cramy )
00
Gl o
thh s L0
d1la500
017 a0
(SIS
RINANE AN
QCao0D
I VIRIRT-AY
RIS
COUC L
WOV ]
QCO004

= (0001 4

QOGS0
00VL00

= 000011

000021

- Q00017
£ Q0L
= GOOV0 A

Q00005

= Q00010
= QOa00°
= 000014

OTOIRIVIN)
Ual 4n
0195 /%
ol
0030k
Q47’4
v04nh?
lJOU.-,'O\)
Qong o
QOQQQ3

O

L1

MACRY M100 06

GSEXCPx
G3HILL =
Lt L T=
G$NO =
GSOQFES -
G3OrSix
(GAPRMA=
G 4PRMD -
LIPRML -
{H$RADA»
(L$RADR~
GSRADD >
(;$RADL. -
1s$RADD =
(i$4XFER~
L.YES =
1

G
iill
Ll
(1%
ala
iY
Gl

(.’

3

G4

(%

6

HEL
MEL P
HOF.
18t
JAALS)
IER
INTOUT
INSERT
INTHLA
INTFL.2
INTR
INTSH
INTGR2
15K *
ITRAC1
ITRAC?
TTRACE
ITRACA
11RACS
1'RACH
ITRAC/
ITRALC
ITRALL
ITRAL:
TIRAL®
ITRALS
TIHALY
ITRALG

w 4 W NI

000400
00000
000001
000000
Ccu04a00
Q0Cx 76
Q00001
Q0000
(00000
000140
Q20000
000040
Q00120
000020
Q00004
000010
00285
003450
002500
003533
003604
Q02751
DO%Y 7
S RT St
02400
024506
000610
OV %
COR30
Ul 1’4 S“
[ISIVINIRIN]
106200
Q10000
QO0N40
020000
0l315¢
clelae
004150
Q04152
064752
Q17276
01730¢
200160
026760
07236
Q30714
031350
0454 56
054000
OEn1 e
04040
Q411,00
04171k
Q4 20,0
OG04
OdeH g
QL2564

G
L
G

0
G
L

G
G
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ITRAL Y7
TTHALR
ITRAL1Y
ITRA20
ITRAS8
ITRAY
ITRCNT
ITRCZ1
ITRC22
ITRC2S
ITRCPa
I1RDEF
IxE
IXEND
IXSTA
I$AU
T1AUTD
ISCLN
IsDV
I$HRD
TLINIT=
T$HOD =
TsMSG »
I$PRGT =
ItFTAB»
I$PWR =
I$RPT =
T$SEL -
T GETU=
I$GF T =
I1tSRY =
I8 =
Is7T4T =
IOTAH
TIT AN
S UM s
K1 INT
LASTHA
LCI.OCK
| F
LLPALL
11 FAY
ILPALY
11 PAR
11 Wt

1 QCATE
LUk .
H

{

l

[

|

M i ®w W N @ NW

OP CHitc
OPDE 4
OPE x
GPECG
H 2SN
108
t OB X
1 (P4
L.Ok5
LOPa

056125
061232
062142
o632/2
035742
03720
004144
064516
070722
072550
077176
004146
004000
171770

G

171000 6

00004 ]
000041
000041
000041
000041
00004l
000041
0000a1
000040
000041
000041
000041
000041
000041
000041
000041
w00041
Q00Cc4a1
QU576
QOB 6
0O001s!
024450
olents
Qoasta
Clih64
040504
04, r'O
044704
QL6560
O;71Le
AUV
Ue'Dldr,
O ndad
Or_){"h..!\(')
004070
Q%6460
N T LS
O0H7 0N
000067
O.'n by

<6265

(3

Iy

G

L.OP7
1.OT
LOTFLA
LOWLVL
L.SACP
[.SAPT
1. $AL
L. $AUT
1 $AUTO
| $CCP
L.$CLEA
L$CO
L. 4DEPO
L.$DESC
1. $DESP
L. $DEVP
L.$DISP
L.$DL Y
L3DTP
L $DTYP
| $DU!
1.40UT
LsDVTY
| 4EF

I $ENVI
LLSERRT
L.SETPR
LSEXE]
L sk XP4
L.$EXP"5
L. $HARD
tOSHIME
L $HECP
L $HPIP
1 $Hi

1 31¢CP
P $INTT
[.$1. anp
I TR
L 4CGAD
oS LN
| sMRE Y
L $NAME
I $PRID
1 $PROQT
L $PRT
L SRFPP
{ SRE Y
1 SRPT
L 3508 T
I 3500
1 35 CP
1 4uprp
[ R
I 3 W
E8TE
LETLIML

Oc)f) !FJr‘s
00¢010
004140
003716
002110
002036
026702
Q02070
026514
Q02106
026600
002032
002011
00722
0o 0174,
002060
oozlc4a
002116
002040
Q020324
026610
002072
CO7206
Q02052
01044
Q07176
002107
002044
002064
Co20646
00046
0010
002016
OO0
U010
002104
OO D AN
007026
L0400
CO2100
(RISICAV I |
02050
Q02000
01042
(DPRIRY- P
00110
QU060
0910
Cl17520
COxL/H
(SIS PR NT
00000
DO2004
0D A0
t)l,‘ls‘ll ,'l,‘
Jattla
002014

LSUNTT
{.10000
1.10001
1.10002
L1000}
1.10004
1.10005
1.10006
[.10007
(L1010
1.10011
L1001
L10013
1.10014
1.10015
[ 10016
[.10017
1.10020
1.10C2 1
1.100.2¢
1.100.24
110025
| 10026
1 10027
| 10030
1 10031
L1003
L10023%
110024
1.1004%
L.1002%¢
L10037
{10040
1.1004A1
110042
110042
110044
I §1:04%
1 1004
1 1ooay
110050
1 10051
1 1o0s?
1 190%4
1 10054
1.1005%
1.100%0
1 1()\,1‘) N
1 10UK0
L1Q0A1
110082
11006 4
1 10U06a
l IOL}hll
110060
SRRSO
L1004

00¢012 6
0022350
002244
002152
003450
007276
007440
coulate
Q0752%f
007H00
Q07830
007667
00?1722
00?730
0110.2¢
Q17274
Q173804
Q17314
017316
022340
024,20
0265 /6
026604
026700
026’12
027016
027’114
03014,
031324
Q52412
0336/
035152
035/16
QX074
Qan14
04104
Q4160
474
04578
Odnan?
On0H00
O5hH K
Unlute
O 1000
OB x40
O6dq ¢
o o
Qo8R0
QMrian
10,00
10250
104010
1040 %4
10a0 40
1d0n
Todatd

1o41ad

SEQ 0255



ClL UOSE
SYMBOL

Liog M
1,100 '°
1 1e073
I.. 100 1“1
112075
t1O07Ts
L10g T
110100
1.121C1
L1310
L 10103
10104
1 10100
110t 0n
1.101C7
L1ottce
10111
1ol
1011 %
10114
1011
10116
DI
10120
01210
10125
MAF T,
MANTO

MANTST
HAN? S

MASCOM
MASK

Mt 19l
M 515,
ME 153
MES154
MESLI0Y
MESTee
MEBIGE
Mt 5164
HES1GS
MES1A
MES1/D
ME G108
MESH211
Mt 5010
MES01 4
HMES2 1A
HE 5001
M 5200
MBS 3
r“" '.’)ﬂ,‘lr.‘a
MESTS
ME S
ME 00
}1} h" l'l '
ME Lo

SECTION
TABLE

104100
104130
1041.°4
104154
104150
104200
103174
104074
104,020
104250
104,44
104274
10420
104400
104314
104 344
104340
104370
104364
104414
104410
104440
1044 54
104464
104460
104504
0507466
Q00 %4
0022382
0/4%44
010756
010754
Ohl 240
051415
051474
051571
OH1lt6h
055505
055ad]
05551
055017
[SISNTO AN
060136
060,47
067434
06745
Ok 746/
(67950
OLe
070700
021715
Ozt
370040
701,01
975214
ol g

U520

G
)

G

G

MACRO M1200 26 -0CT-83 15:2¢2
MESS41 100173
MEG242 100246
MES243 100306
MMES1 063020
MMESS 6304
MMEST7L 064104
MMES T2 064214
MME 573 064244
MMES /4 064254
(1819 Q03700
MODE. 004134 (5
MUXC UHR066E,
MUXPAR 050336
MUXTOL 050766
NERRS 011444
NEWST 022656
NEXT C23160
WH 2 0CQO32
NO Cr23ia
NOCLOK  02460cC
NODEV 007250 6
NOUNIY 012516
NR1 N1H5%56
NR? 015560
NTEST 024056
NIESTS = C0002L
NIEST1 024152
NXM 01/266 G
NXMF L 004060 &
NXTUUT 023106
ONEF IL= QO000!
OTHCSA 003706 6
OQTHCSE  UDE2730 6
OTHDAT 003724 G
OTHMOD  GO3722 G
QTHVYEC Q0873 6
DUTDEL 00416k
OUTDEZ 004170 G
(ULBA Y 056501
NUT1S 051455
oure 056516
QuTZ231 Q71009
U123 076762
QuT24 101/81
D$APTS« 200001
OsAL = Q00001
OtHBONR = Q00001
UIBGNSG = 000001
Osow o« 000001
Q3L RRT « 0OQ0GL
N$ONGW s OQ000]
MEPATIN 0O0O0Y
s TU= 000000
PADD 0Uat1d40
PAT] SIS TIN
PAat OV 40 LG
PLMI 056457
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PME 151
PHME LSS
PMELSS
PME 154
PME15%5
PMELEA
PME161
PME 162
PME163
PME 164
PME 165
PHME 166
PME 167
PHMESLL
PME2L2
PHE”1 3
PHEZLA
PMES2
PHMEC2S
PAES2 S
PMEZ3A
PHME23B
PME23D
PME P 3E
PMEL3L
PME2E2
PHE2XD
PMEZ234
PME 2S5
PHE 36
PMEDX )
PME,38
PHE 2 59
PMEDQA
PME 4R
PME 4T
PHEDAD
PHE 24t
PMER2AF
PME 240
PMHE24H
PMEDIT
BME Al
PHE 240
PMt.24 4
PMt 244
PNT
PRA
FREX
PRI
PFRTO
PFRIOC
PRIOL
PRIO
PRIOS
PR I04
PRIOS

052212
052265
052337
052430
052467
055213
054725
055055
0545346
055605
055151
055606
OBh757
065171
06665
067747
070022
0712162
072260
Q1233
075402
075530
O7h626
075715
015753
0716040
0761
076205
Q7624745
O7bT52
0/6421
O /6507
07’6576
100364
100474
100604
1006 7%,
1Q0/750
1010186
101145
1012489
101307
19138/%
101530
116004
101061
VU1000
020654
020444
Q02000
Q0%
o00VGO
QQA04a0
QUO1V0
000140
(BISIRRISIP]
0040

G

e
e

PRIOK
PRIO?
PRMST
PROMT
PR1
PR
PRZA
PR2B
PRAC
FH0
PRPE
PR2F
PR2G
PR
FR3A
PRI
PR
PR6
PRT
£SAD
PADA
Pt
POHUE R
Pa1S1
PWRFL
QvF
Qvr10
WVR1.
aviklia
QvR&
RA
RANDOM
HH

RDy

Rt AD
Rt CUN
REDTIM
Rt RM
HL.GADD
LEGERR
REGHMSH
REGTST
HEGTSY
RE{4H ]
RERRS
RERRY
RESTRT
RE THE 1
REL G
RNy
HiHAK
HAVENT
VIRTAC)
St P A
SELE T
HETCUK
SEYEX

= 0001300
2 000140
Q76655
017002
020745,
o072
021100
021177
0210/
0213342
Q2148 °
02152
02162
QM171n
22020
0220061
0211
Q22134
Ooecia
014006
014564
023550
0Xp210
Q46750
23030
00~24 ¢
V40nd4
04.2%40
045560
056434
O165H7°
01434
0OLeS 74
Q2060
9] 165.'(:
a1 /Y350
Q04164
u164°0
Q10760
010760
011047
01040
010440
011030
olllol
011160
Joe 34
o1/1.'4
Q04"
0x010.°
051264
U;?(IlU l...
QTS5
Oen'40
ullria
(SR TR
0.,\."10 b

G
G

8

[y
(s
G

6

L

O 1
SFPTHL.
S1LAERO
SNUM
STADD
STARES
START
S5TAT
STHLG
SVCGHL
HSVCING
SVCHLE
SYCTAL
SWETAST
GHlLe M
TABOHF
TARS3
TADS
TIMIN
Tk sk
TITLE
T
TiC:,
TM15
TM16
TH1 /
M1y
TNA
TNUM
TOLOF
TOL RA
1011
TP
TPy
1M
TGHNDLO
TSHOL1L
TaHD1o
TuHDL R
THHD14
TEHDLS
T i)H{)lf\
TSHDL S
TsH0L8
T5HD1Y
THHD?
74000
TaH L
Yoy
TSH 8
TyHD. 4
T9HDS
TaHD A
TaHDg
IR SO R
TourHDe
TyuHD !

t

L]

-

.

00406H L
002252 G
o614,
015562
012514 G
022644
022 3%0
020260
0204450
019[8101614]
000001
Q00001
Q000G
000001
010000
0%45:4
G747¢0
Q064
0637’44
250176
Ulft)‘h‘
177960
1 77560
051100
LT LYl
05 .'NHa4d
U61515H
012074
020650
0506 /4
050672
OG0!
1 {56
177564
Q27116 G
Q406 /4
041400 L
042570 L
Qax4A50
0an6l.,
51006 O
0Ha45350 L
0()1"4“4 1
Q61424 O
Uel45%0 G
Q27560 o
O6% 748
U6 540
ClLter O
0751200
10UL\’\) [
100033 u
QX0 b
'\)'\1 .'(51\ |
ORI TRI S PR
R ERTRN BEIN
O3RN L

SEQ 0258



CLO»E SECTION

SyMBOL

THHbs
THHDY
THTENL
TSTELG
TSR LG
11
TTINT
LARGT -
T$CODE =

Tl S1M-:
T3$L TNQ =
TENEST =
TSNSQO
[$NG 1
TSNGE =
TSPONT -

ARS

TRBL.E

Q36570
O3/l
Q27106
004054
Vod 050
020546
G224 740
000001
Q00>
Oo4a5s4.°

= 0CQ000
L= 000040

104504
000000

- 00000/
= 000001
[+ 000000

10000
000031
vrrrey

= Q0000
= Q00001

0000u3
000000

104504
Q00000

11
G

G

URRORS DETECTED:

VIRTUAL

DYNAMIC MEMOKY .

000
001

Mt MORY USED;

FLAPSED TIME .
SLIXVAQ,BIN,ZIXVAQ,SEQ/CR/-SP=[5C,20015VC/ML, (7,116 1LIXVAD, GRC

-

MACRU M1200 26

T4PTAB-
T$PTHV =
T$PTNU~
T4GAVL. =
T$SEGL~
T$SEKQ=

$§SIZE =
T$SUBN=
T$TAGL =
T$TAGN =
TSTEHP =
TLyTEST =
T$TGTM:
T$TSTS-
T$$AY =
TS$EALIT =
T$$CLE=
T$$DAT =
T4$DU =
T$$HAR =
TSS$HW
T$$INI:
T$SMSG=
T$$PC =

-0CT-83 15:22

010120
C0000
000020
171221
179717
010004
000240
000000
1777127
010124
000000
000031
177777
000001
010030
010025
010026
010123
010027
010002
010000
01004
010015
000020

AR PAGES )

PAGE 97-5

T$$PRO~
T$4PTA=
T$$RPT =
T$$SEL
T$$GOF =~
T$$HRY =
T$$SUW ~
T$$TES=
T1

T10

T11

Tieé

113

T14

T15

T16

T17

T18

T19

T

120

21

T2e

123

31296 WORDS (123 PAGES)
17890 WORDS  (
0G:11:446

010023
010122
Q10022
010004
10003
010032
010001
010062
or6714
040216
081076
0416174
042776
Q43702
046404
Q52510
056536
0610170
0621724
027220
063254
064500
00704
0r2h32

'y
G
G
G

G
G
0
G
G

0
(5
6

LIAM
USCLOK
VALCNT
VBPTAB
VEC
vOLOUT
VOLPA
VOL.TE
VOL VA
VUPTAB
WATT
WARN
WARNL
WFL.G

0’110
102102
030144
031326
032414
033674
035154
035720
037076
000200
0245472
054526
0047’6
003710
054406
053744
050670
0506 /6
QU411 76
011%06
Q23652
023756
011616

Wtk 51
WME 52
WME 151
WHME 152
WME171
WHME1 /2
WME 181
WME 182
WME 183
WME 184
WROY
WRD 1
WRERM
WRITE
Wra2s
WT25M
WT500
X$AL WA=
X$FALG -
XSQOF# G
X$ TRUF -
1EG
SPATCH

064 442
04421
051202
051304
QL7646
0n7747
Q61617
06l /44
062050
of1712
011570
011620
Oiblal

0l6122 |

011522
011506
011514
000000
000040
0u04a00
00000
022330
1023%e¢

6
G
G
G

b

SEQ 0257
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